A PRELIMINARY TREATMENT OF THE GENUS
CANTILLA.

By HENxrY DPITTIER.

INTRODUCTION.

ESTABLISHMENT OF THE GENUS.

The genus Castilla was proposed and described for the first time
in an inaugural lecture on botany given at the Royal Botanic Garden
of Mexico City June 22, 1793, by the titular professor Vicente Cer-
vantes. The text of the lecture was subsequently printed, and the
plant figured, in a supplement to the * Gaceta de Liateratura.” this
being the way in which one of Cervantes’ few contributions to botany
has come down to the present generation.”

After mentioning the old Nanuatl name * holguahuitl,” and the
half-Spanish one of * arbol del hule,” under which the Mexican rub-
ber tree was then known, Cervantes provides it, according to the then
dogmatically applied Linnrean rules. with Latin generic and specific
names. The generic name is Castilla, the tree being dedicated as a
testimony of “just gratitude for the friendship” and the meritorious
work of the major pharmacist and economie explorer, Juan del Cas-
tillo (1744-1793). The specific name c¢last/ca refers to the remark-
able property of the gum contained in the latex.

Cervantes’s deseription is far from perfect and its deficiencies were
noted even by his contemporaries, as 1s shown 1n the * Notas v deserip-
cion que hace un imparcial aficionado & la botantea, para aclarar los
defectos de la que leyd el catedratico . Vieente Cervantes, ete.” The
~author of this document, who signs with his initials only (J. L. M.)

—

A native of the province of Extremadura (Spain) and a disciple of €. Gomez
Ortega, Cervantes went to Mexico in 1786 to {ill the newly crented and first
chair of hotany in the vice-kingdom of New Spain. The best Mexican botanists
of the time, among tbhem Mocifio and Maldonado, number stmong his pupils,
For eighteen years he also superintended the pharmacey of the San Andrés 1los-
pital, devoting special attention to the medicinal properties of the plants. He
died at Mexico City July 20, 1829, at the age of 70. See also N. Leon, Iiblioteca
bot.-mexicana, p. 88.
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objects to both the gencric and specific names, the first on account of
the Linnean aphorism 134: * Nomina quae ex graeca, vel latina lin-
gua radicem non habent, rejicienda sunt.,” and the second as being
useless, since there i1s only one species in the genus. In a further
communication ¢ the same critic explams how, i forming the generic
name, the first step should have been to latinize the name * Castillo,”
making 1t * Castellum,” from which * Castella,” and not * Castilla,”
would be the right derivative. From our present standpoint the dis-
pute 1s rather a puerile one, as 1s also the lengthy dissertation on the
superfluity of the specific pame. Though the latter would in any
case be required, as a matter of fact the genus 1s widespread and con-
tains several species.”  * Castilla 7 1s certainly as good a generie name
as any and its rejection 1s not justified, although 1t was changed and
practically dropped less than ten years after its publication in
Mexico. In 1805, in a translation of the original memoir published
in London as one of the * Tracts relative to botany,” Cervantes’s name
became ** Castilloa,” and no reason seems to have ever been given for
the intercalation of the additional vowel. It may be the result of a
slip of the pen or of the officious but ignorant interference of the
translator, or 1t is perhaps a simple typographic mistake. In 1903
Mr. O. I, Cook « called attention to the change. which he rightly
denounces as “ justified by no recognized rule of botanical nomen-
clature.” DBut botanists at large, and even those who are most strict
in enforcing the laws of priority, have concurred in the maintenance
of a name which has hardly a claim to be considered even as a
Synonym.

The desceription given by Cervantes is very vague: it might apply
to any of the known species, and cven to other genera of the same
family. From the gross exaggerations it contains with reference to
the size of the tree, it might be inferred that the author had never seen
a standing specimen of the latter.  Nevertheless, it seems evident that
the species he had in mind was the one growing “en las jurisdicciones
de la antigua Veracruz, Cosamaluapan y Aeayuean, all three of which
are i the State of Veracruz of to-day, and include probably the

i

a{'arta del abhcionado de 1a botinica J. L. M., contestando al impreso del
catedriitico de ella de 14 de Noviembre de 170884, o), cit.

b Phe ™ Notas ™ also contain enrious considerations that give an idea of the
advancement of plant anatomy at the ewd of the 18Sth century.  Cervantes,
namely, had called the receptacular involucerum of the male inflorescence a
calyx, whereas J. 1. M, denominates it a eorollae monopetala, 0 El ealiz,” he
says, * tiene su origen de 1a corteza de 1a planta, la corola del liber, los estambres
del lefio, y el pistilo de Ia médula; ” wherefrom it is logienfly deduced that the
stamens being attached to the perianth, this is bound to bhe a corolla, aving its
origin in the liber, etc.

¢ Cook, O. I The Cnlture of the Ceniral Aweriean Rubber I'ree. U, 8. Dept.
Agr. Bur. Ilunt Ind. Dull. 49, p, 189, 1903,
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locality of Motzorongo, whence proceed the samples which are de-
scribed here as belonging to the typical Castilla elastica. Cervantes’s
eritic, J. L. M., also cites the “ Departamento de San Blas ” as a local-
ity where the Castilla trees are especially numerous. If this is the
San Blas of Tepie, it is also the northernmost recorded station of the
cenus on the Pacific coast, but 1t 1s by no means certain that the
species found there is identical with the one from the opposite coast.

HISTORY OF SPECIES HITHERTO KNOWN.

For more than half a century after its establishment by Cervantes
the genus Castilla was considered as monotypie, and all specimens
met with from Mexico to Peru were referred to his single species €.
clastica.  Iivery mention of the rubber trees of the region, also,
assumed that there was only the one species.  Fven to-day, at a time
when this genus has acquired a considerable importance as a rubber
producer, we find 11 most treatises and reviews dealing with the eco-
nomic features of the rubber question the obsolete notion that one of
its main sources 18 € ‘astilla clastiea, from Central and South America.

In 1851, however, Licbmann published his €, costaricana, founded
on incomplete specimens collected by Oersted at Turrialba. Liebmann
had familiarized himself with the Mexican species, which he had
observed and collected at no less than six different localities in the
State of Veracruz,” and notwithstanding the few and unsatisfactory
differential characters presented by the leaves, he did not hesitate to
assign Oersted’s material to a distinet species.

Thus far Castella elastica had not attracted much attention as an
economic tree, but 25 years later rubber exportation from Central
America had attained its full swing, and it became more and more
urgent to acquire a better knowledge of the sources of supply. In
1800 Cavanilles had reported the prescnce on the Isthmus of Panama
of a rubber tree which he 1dentified with Cervantes’s species and the
existence of which wag confirmed 1n the fifties by Sutton Hayes,
botanical explorer of the route between Panama and Colon. In con-
nection with this information of Cavanilles and Hayes, which later
reports and actual experience have shown to be well founded, there
should be mentioned here the singular mistake made by James Collins,?
describing and figuring as “ ule-ule,” or “ Panama rubber,” under the
name of “Castellon marl:hiamiana,” specimens of a Perebea collected by
Hayes on the Isthmus. The description, and especially the very good
illustration accompanying Colling’s report. leave scarcely a doubt as to
the 1dentity of the small tree, as has already been acknowledged by
Hooker and other authorities,

¢ DPansk. Vil Seldsk, Skre, Vo 2: 318, 1861,
“ Report on Caoutchoue of Cowluerce, . 12, (1872,
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On the strength of the above information, Robert Cross was de-
tailed to Panama in 1875, by the India Office, to study the tree on the
spot and to gather seeds and scedlings for distribution to the British
colonies possessing suitable o1l and proper climatie conditions. In
this way the Central American rubber trees became better known
and were introduced 1into Ceylon, India, and the West Indies. Ma-
terials for study began to arrive at Kew, and on December 3, 1885,
Sir Joseph Dalton Hooker read before the Linnean Society a memoir
“On the Castilloa elastica Cervantes and some allied rubber-yield-
ing plants,” in which he admitted the probable existence of more
than one species of Castilla and insisted on the necessity of a more
accurate study of the genus. In this paper, however, he reduced
(". costaricana Liebm., cited erronecously as “C. costa-ricensis,” to the
rank of a synonym of (. c¢lastica, a step that must be considered a
retrograde one and justified only by the evident lack of authentic
information. Although short desceriptions and good 1llustrations
were given, Ilooker made no aftempt toward establishing any new
species,

In recent vears, the now adult trees introduced everywhere in the
Tropical Zone in botanical gardens and at agricultural stations have
been widely experimented upon with varying results and a large
amount of capital has been mvested in plantations, most of which
have failed thus far to justify the oversanguine expectations of the
investors. The lack of uniformity in the behavior of the tree under
cultural conditions, has awakened a suspicion of specific diversity,
but the absence of adequate specimens 1n the botanical collections
has defeated the efforts of most investigators to reach a conclusion as
to whether Castilla 1s or 1s not a monotypic genus.

In 1900, however, Mr, Hemsley advanced toward the solution of
the question by publishing his ¢'. Zunae, unfortunately founded upon
specifically heterogencous materials, to which he added the follow-
ing vear (. australis, growing at the sonuthernmost limit of the generie
area.

But the real investigation of the Clentral American species of Cas-
tilla began in 1902, when Mr. O. F. C'ook went 1o southern Mexico
expressly to further our knowledge of rubber-producing plants and
the possibilities of their systematic cultivation. In 1903 he pub-
lished 1n a memoir full of original views and of useful hints the
results of his first researches, and these were actively continued dur-
ing the subsequent vears and extended to Guatemala and Costa
Rica. In the course of Ius travels, Mr. Cook lost no opportunity to
secure complete material, preserved in aleohol, so as to make possible
a thorough study of the anatomical and structural features of the
several parts. In 1905, he was able to publish a good synopsis of the
characters of no less than seven species, of which four were new and



PITTIER—TREATMENT OF THE GENUS CASTILLA. 251

detached from the original (. elastica. Mr. G. N. Collins not only
collaborated with Mr. Cook in all his researches, but contributed on
several other occasions to the inerease of the aleoholiv collection of
specimens. The present writer had also his modest share of the
field work. Mention should also be made here of a fine set of nat-
ural-size photographs, made mainly by Mr. (. B. Doyle under the
direction of Mr. Cook. This collection is unique of its kind and
affords ample and conclusive evidence bearing upon the identifica-
tion of the several species.

These are the antecedents that have led the writer to undertake
the present monograph of the genus Castilla, as a preliminary step
to the studyv of questions relating to the availability of the species as
rubber producers. The detailed investigation of the above-mentioned
material not only established the value of Mr. Cook’s spectes, but led
to the segregation of an additional Central American form. Besides
these, a new species was discovered by the writer in Colombia, and
the well-known German explorer, Doctor Ule, identified as a Castilla
one of the Brazilian rubber trees, the number of species deseribed in
the present paper thus becoming ten. On the other hand, it has not
been possible to take into sertous consideration certain proposed new
species, as, for instance, (". «/la (' nigra, and ('. rubra of Koschny,
that are mere physiological accidents, the results mostly of differences
in light and soil conditions. This has been clearly shown by Mr.
Cook’s investigations in Costa Rica and by careful examination of
the specimens.

GENERAL CHARACTERS AND THEIR SYSTEMATIC VALUE.
HLABIT.

When fully developed, all species of Castilla are trees of large size
and of striking habit.  As noticed by Mr. Cook. they are seldom true
forest trees, but they also avoid the open grass-covered savanna.
Their natural habitat is 1 the clearings and other open spots of the
virgin forest, where they are generally found in company with
(‘ecropia, or in the fertile, sparsely wooded alluvial flats of the valley
bottoms.

ROUTS.

In these rubber trees the root system consists of a rather short tap
root and of several lateral roots spreading horizontally and so near
the surface of the soil that they can often be followed for 20 to 30
meters. This disposition is very adverse to the cultivation of the tree
in pastures, because the treading of the cattle often damages the trees
beyond recovery. In the flat, shady forest the roots often assume a
buttress-like shape at their emergence from the main axis. These
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wing-like formations were particularly conspicuous on the giant speci-
mens of €. daguensis observed by the writer between Cordoba and San
José, in the Dagua Valley (Cauca-Colombia). They are also reported
as often present at the base of the trunks of (. costaricana, 1n the
plains of San Carlos.* The lateral roots are more or less ramified,
and numerous rootlets spread from their lower side into the surround-
ing soil.
TRUNK,

There 1s great diversity in the appearance of the trunk and its rami-
fications, according to the species, the exposure, and the climate. The
largest size is probably attained by ¢'. daguensis, of which we have
seen specimens of no less than 50 meters estimated height and 1.05
meters in diameter. The largest individual of . lactiflua observed
by Mr. Cook measured approximately 25 meters in height, with a
diameter of 1.50 meters at the same distance from the ground.” In
the above-mentioned paper,” Koschny speaks of trees 1 to 1.72 meters
in diameter, with a trunk length reaching up to 24 meters, as not un-
common in the northern forests of Costa Rica. The more scanty the
light the more rapid is also the rise of the {runk and the more prompt
the appearance of the permanent branches, Tn the dark Regenwiillder
of Central America, namely 1n Costa Riea and Panama, adult Castilla
trees are often met with, the trunks of which shoot up to 15 meters and
more, smooth and slender, and supporting only a flat, thinly developed
crown. In the open dry districts the branching commonly begins at
3 meters or less above the ground and the trees assume a stonter habit.
The branches generally form an acute angle with the main axis, but
this is not always true, and in (', dagiensis, according to notes taken
on the spot, they are rather horizontal and spreading.

TWO FORMS OF BRANCHES.

In the paper already aited Mr. Cook deals at full length with the
pseudobranches and self-pruning of Castilla, 2o that we do not need to
dwell on this subject exeept to note that those deeiduous twigs arise
from the axils of the leaves, and can be seen also on permanent
branches, Their diameter, at the mnsertion, is never above 3 cm., and
they attain from 3 to 4 meters in length, bearing in distichous rows the
very large, showy leaves.

LYAVES,

The leaves of all species of Castilla are deciduous and alternate,

4

with a § distichous arrangement that 1s quite characteristic. They

———— A 5 R = = . e L S ————— —_ — — - E——

% koschuy., 1. Die Knultur des Castillon-Kautschuk. DBeiheft zu Tropen-
pflanzer, vol. 5§, p. 125, (1901,)
b Cook, Culture of Central American ruabber tree, loc. cit., p. 23,

¢ [Koschny, op, cit., p. 120,
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are mostly uniform in size, shape, and other details, and yet in other
respects so variable 1n the same species, according to age, exposure,
ete., that they furnish few constant specific characters. In voung
trees they are generally larger, the petioles are often quite long,
attaining no less than 5 em. in some of our specimens, and the lamina
1s more rounded. In mature trees the petioles seem to be very short
(0.5 em.) in (. wlei, short (0.8 to 1.6 em.) in (. australis, C.
daguensis, C. lactiffua, (. panwmensis, and C. nicoyensis, relatively
long (1.5 to 2 em.) 1n (. fullax, ('. costaricana, and C. elastica, and
longest (up to 2.5 em.) in (. guatemalensis.  Curiously enough the
austral species seem to have a tendency to be short-petiolate, the
boreal ones long-petiolate.

The adult leaves vary from ovate and sublyrate to elliptic-lanceo-
late; they furnish a good taxonomic character in the form of the
blade at the insertion of the petiole, this being in some species deeply
cordate, in others subacute or scarcely emarginate. This differential
peculiarity again seems to have some connection with the geographi-
cal distribution of the several forms, deeply cordate ones occupying
the northern part of the generie avea, while the others are Andean,
with the exception of (. fallur. \s to size, (', ulei has the smallest
leaves and (7. costaricana and (', elustica the largest ones, but, except-
ing perhaps the first-named, there 1s a great variation in all the species,
and the dimensions given in our deseriptions do not apply to the very
large leaves of the young trees.

At the apex the leaf s always more or less abruptly contracted
into an acute point.  The margin is setose-denticulate in all the
species, but the teeth or sinuosities havdly affect the blade itself,
except pevhaps i (' costaricana and €', panamensis. Both faces are
usually densely hairy, the color of the indument varying from ashy
oray or silvery gray to yellowish or brownish. The texture of the
whole leaf is mostly coarse and the pinnate venation is very promi-
nent. on the lower face.

From the above details it can be seen that on the whole the leaves
present very few sharply defined characters and that they could
hardly be used alone for the identification of the several species.
Leaves of a species from the Atrato Valley in Colombia, which were
received not long ago, show. however. such decided peculiarities that
we must conclude to the presence of a distinet, undescribed species in
that region.

THREE FORMS OF INFLORESCENCE.

One of the generic peculiarities of Castilla is that all species are, as
Mr. Cook expresses 1t,2 partly diceeious, that 15 to say, there are trees
that bear, at least for a single secason, only male flowers, while m

¢ Science, ser. 2, vol. 18, p. 437, (1903.)
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others each female receptacle 1s flanked by two staminate receptacles,
smaller than and somewhat distinet in shape from the flowers of the
male spectmens. In other words, there are strictly unisexual indi-
viduals bearing only male flowers, and other individuals that are
truly moncecions, bearing together pistillate and staminate flowers.
It has been noticed that the younger trees, blooming for the first time,
bear invariably male flowers, but it 1s by no means certain that there
are trees permanently male and others permanently moncewecious, nor
do we know the governing cause of the explained sexual conditions.
The stamens are fertile in both kinds of male flowers and, while the
wind seems to be the main agent of pollen transportation, a direct
pollination by means of insects between the male and female flowers of
the same clusters, or the transportation of pollen from tree to tree by
the same agency. is not out of question. The male flowers are usually
crowded with small thrips that are also found, but not so frequently,
on the female flowers,

Mr. Cook has called * primary ” the larger staminate inflorescences
found on the exclustvely male {rees, and “secondary” or *comple-
mental ” the ones on the monwcious trees.  These expressions are used
in the same sense in the course of this paper,

PRIMARY MALE INFLORESCENCE,

The mflorescences of this class appear in pairs in the axils of the
leaves, or in defoliate axils, and have the general appearance of
a flattened or depressed cone, or of a fan, more or less emarginate at
the base. This fan opens longitudinally, sometimes only by a narrow
slit at the top (€. fallaxr}, sometimes with the lobes spreading out into
a flat disk (('. wicoyensis). TIn other cases the inflorescence is more
or less distinetly 3-winged (('. costaricana), or the lobes are diversely
lobulate or distorted (('. elastica). As to the number of receptacles
i1 each axily it seems to vary from 2 to 8, but to be almost constant in
one species or in one group of spectes.  There are no data as to (7, wlez
and O, australes. Tn O, daguensis, 1 noted 1 to 3 receptacles in each
axil in the only specimen at hand, but this may be either an error of
observation or an anomaly, as geminate receptacles seem to be the
rule: the same may apply to (", fallur, of which only dry. brittle speci-
mens have been handled. From 2 to 8 receptacles in each cluster
were ascertained to exist in €7 lactiffna and (. guatemalensis, while the
number seems to be limited to 2 or 4 0 €', costaricana, . panamensis,
(!. nicoyensis, and (7, elastica.

The receptacles are sessile or subsessile in €. fallar, but distinetly
stipitate, as far as known, in the other 9 species.  Ifxcept perhaps in
('. guatemalensiy, the stipe 1s not a pedicel in the strict sense of the
word, but simply the basal attenuation of the body of the receptacle,
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as in *he common fig. It is usually provided at the base with a more
or less complete involucre of free or subconnate bracts, while the re-
mainder of the outer surface of the receptacle 1s covered with more
imbricating bracts, which, for convenience sake, we have called
“scales.” On the whole, bracts and scales hardly seem to furnish us
with any good diagnostical characters.

Of the six rubber-producing species of the Isthmus, half (('. lactifiua,
(". guatemalensis, and ', panamensis) have emarginate or kidney-
shaped male receptacles, while the remainder do not present that
peculiarity, on account either of their irvegular shape (€. costaricana,
(. elastica) or of their mode of dehiscence (€. nicoyensis).

The stamens are inserted on the inside surface of both lobes of the
receptacles. Most authors scem to have adopted the view that they
are distributed without any regular arrangement, and that the bract-
lets, scales, or floral leaflets that accompany them are all small and
isolated. In faect, the disposition of the stamens is dependent on the
continuous blades or lamellie that radiate from the bottom of the
receptacle and branch out so as to cover the increasing staminal area.
These blades vary in breadth and in the indentation of the margin
according to the species, being, for instance, small and irregularly
developed 1n C. guatemalensis, and rather broad and conspicuously
lobulate in €. elastica. The stamens are inserted singly along these
blades, or in clusters in the axils or at the ends of their ramifications,
The bractlets are very unequally developed in the same receptacle,
many stamens being destitute of them, others showing several, while
at times bractlets appear where there are no stamens at all. The
bractlets also seem to vary in size according to the species; they are
few and small in (. fallax, ('. nicoyensis, and (. panamensis, numer-
ous and almost exuberant in (', elastica. They are generally inserted
at the base of the stamen, but in the last species the filament is often
provided with an additional foliaceous, accumbent appendage, at-
tached somewhere below the anther. In the same specimens remark-
able transitions of a regressive nature occur between stamens and
bractlets. Sometimes the bractlet 1s reduced to an awkwardly long,
cylindrical filament, ending with the rudiments of an anther; in
other cases the still defective anthers appear on a foliaceous, bract-
like filament; and besides these there are perfect anthers borne on a
flattened, broad filament, ete. All these anomalies have been noticed
in (. elastica, the other species investigated being mostly normal.

The stamen itself consists of a rounded, always smooth filament,
ending in a claviform connective, on both sides of which are inserted
the narrow, elongated anther cells. The connective 1s in all cases
basifix and it is evidently a misinterpreted observation that makes
Trécul say that the anther is dorsifix or peltate. The variations in

57441°—voL 13, pr T—10—2
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the length of the filament, in the angle between the latter and the
connective, etc., correspond to stages in the development : the normal
mature stamen is crect, the dehiscence longitudinal, and the pollen
very minute and without peculiarities worth mentioning.

On the whole, as far as is known, these stamens are very nniform
in their size and appearance all through the genus. They seem to
be of smaller dimensions and sparsely hairy on the connective n
(', fallax; the cells, usually narrow. are noted as broader in (", guate-
malensis, where also the connectives were found to have a papillose
appearance on one of their faces; a cross section of the filament of
(. elastica 15 elliptic with acute edges and the connectives are here
larger than in the other species, with narrower cells; and finally, as
has already been mentioned, there occurs on these filaments, in at
least one species, a small, accumbent bractlet.

COMPLEMENTAL MALE INFLOKESCENCIL

The small male receptacles accompanying in pairs the pistillate
ones, to which this name has been given. have been acceurately repre-
sented in a considerable number of drawings of the heretofore all-
embracing (. elastica, beginning with the plate added to Cervantes’s
original description and ending with the figures in Warbureg'’s work
on rubber plants® Trécul ? gives also a zood representation of a
complemental inflorescence and may not have known the primary
one. But, strange to say, no botanist seems to have noticed the
variance of this inflorescence from the primary one up to the time of
Mr. Cook’s investigations on this subject. In his bulletin on Castilla «
Mr. Cook says in part: “A pair of much smaller and more fig-like
clusters of male flowers 1s often attached immediately under a eluster
of female flowers.” As a matter of fact, these anxiliary male inflor-
escences are always present by the side of the female flowers in every
(CCentral American species and very likely also in the South American
ones, although information on this point is still lacking.  Notwith-
standing their reduced dinensions, they are perfect in everv way,
differing only slightly in shape from the primavy inflorescences.
They seem to be always geminate. and always clavate or pear-shaped,
except 1n (. lactiffua, where they are flabellate. In this species
they also seem to open broader than in any of the remain-
ing ones, but the dehiscence is always more or less slit-like,
except In (. costaricana, where the opening i1s rounded, and 1n (.
nicoyensis, where these receptacles hardly open at all. There ~cem
to be specific differences in the length of the stipe. this heing
very short in C. lactiflua and C. costaricana, longer and more slender

¢ Warburg, 0. T.es plantes i caoutchoune, . 95, (Parig, 1002))
b Ann. Seci. Nat, ser. 3, vol. 8, pl. . (1817.)
¢ Culture of Central American rubber tree, loc. cit,, p. 21,
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in the other species investigated 1n this respect. The scales covering
the outer surface of the receptacle, as well as the basal bracts, are
more or less free, broad, or acute, ete., but on the whole they do not
seem to furnish us with any definite character. Neither do the sta-
mens differ in shape, dimensions, or arrangement from those in the
primary inflorescences.

PISTILLATE INFLORESCENCL,

In all species of Castilla the female inflorescence consists of a cup-
like receptacle, more or less open, according to the number of included
flowers and also to the stage reached in their development. The fig-
ures and descriptions vary according to the period of the investiga-
tion. Iooker gives very good figures and so do Warburg” and
Cook,? but other authors, as even Hemsley 1n his plate of ", awstralix,
give as inflorescences what are really fruit receptacles in a more or
less advanced condition.

The imbricate scales are in several rows, more or less free, narrow
and acuminate at first, but usnally broadened, obtuse, and grown
together m later stages. Every degree of transition is observed be-
tween the marginal seales or hracts and the perfeet flowers, so that
the first scales must be considered morphologically as aborted flowers.

The development of the flowers takes place successively from the
center to the periphery, the full anthesis being reached with the
appearance of the stigmas.  The number of flowers on each receptacle
15 variable within certain limits for the same speeies, and there
usually remain on the out<ide numerous undeveloped flower buds that
are not easily distinguished from the bracts or scales.

The perianth 15 tubulose and with thick walls, It 1s always free
and attenuate at the tip. entire or obscurely lobulate in (. fallar, (.
lactifiua, ('. costaricana. and ('. panamensis, and 3 to 5-lobate in C.
australis, C. guatemalensis, €. nicoyensis, and €. elastica; halry
without and within in (". 7actiflua and (', nicoyensis, but on the outside
only in the other species. In €. qustralis and (', fallaz these flowers
are free to the base; they are shightly connate or free in (', gratemal-
ensis and (. panamensis, connate for about half their length in .
nzcoyensis and (. elastica, and almost completely concrescent in (.
costaricand.

Each flower contains one pistil. The ovary is 1-celled and partially
adherent to the perianth. There is also only one ovule, more or less
lobulate at the lower part and inserted on the placenta near the top
of the ovary cell in such a way that the funicle i1s very close to the
micropyle.

“ Trans., Linn, Soc., ser. 2, vol. 2, pl. 27, (18N83.)
U Les plhintes & canoufelione, p 98,
¢ Culture of Central American ruabber 1ree, loe, ¢it,, pl. 6,
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The style varies in length, thickness, cte., according to the specles
thus affording good means of identification. It is tong (3 mm. and
over), slender, and smooth in €. daguensis and . panamenses; long
and sparsely hairy in €. fallae: slender, smooth. and about 2 mm. long
in {', costaricana. In (. lactiffug it 1s thick and short (1.5 to 2 mm.)
with spinescent bristles at the base enly, while in €. guatemalensis the
hairs, longer and not so stiff, extend around the base and on ene side
up to the stigmas, Castille wicoyensis has a very short (1 mm.),
thick, and quite smooth style, but in (. elastica this organ varies in
length from 0.8 to 1.5 mm., and is also thick and sparsely covered
with short hairs. The styvle of (. australis is the most reduced and 1s
also hairy.

The stigmas are normally two to each style, but very often three or
five are found in (', ¢lastica, and not seldom three in €. guatemale nsis.
They are short and cushion-shaped n €. australis, rather slender and
moderately developed o €. daguensis, C. folloe, C. costaricanda, and
('. panamensis, and long, broad, and conspicnously twisted in the other
(entral- American species. Tn the Ywuecatan specimens of (. guaie-
malensis lhey are so prominently long and otherwise peculiarly
<haped that we are in doubt as to whether these specimens do not
constitute a separate type. In most of the species the stigmatic
surface is more or less papillose-verruculose, but 1 €. daguensis the
papillae, instead of being covered with a sugary nectar, are provided
with an indument of long, flagellate hatrs.  In €, qustralis this same
surface is also hairy, 1f we may judge from Hemsley’s plate.

INFRUCTESCEXNCE.

Directly after the pollinating process is over, the perianth usually
begins to thicken and it then turns gradually into an orange red pulp.
As with the growth of the ovules, now changed to seeds, more space
is needed, the receptacle increases its surface, all its parts, but mainly
the outer scales, altering their original size. shape, and texture, As
these changes are gradual and it s often difficult to decide whether a
given receptacle is still an inflorescence or has become an infructes-
cence, the characters derived therefrom are alwavs more or less in-
definite and should be used with caution in the 1dentification of the
several species.

An exception to the thickening and coalescence of the perianths is
found in . fallax, in which they remain free, green, and hairy, with
more or less adherence to the seeds.  In the other species the ripe pulp
15 sweetish and eagerly sought for by certain birds; in €. wlee it 1s
even a favorite delicacy of the native Indians. In this species the
whole infructescence has a quite characteristic appearance, being
globose and entirely covered with scales and containing only 3 to
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achenes. In C. daguensis and (', panammensis the cup-like receptacle
remains rather deep and closed, while it 1s quite shallow and open in
(', fallax, C. lactiflua, (. costaricana, (. qguatemalensis, and €. nico-
yensis.  The counterpart of the closed receptacles of (', wlei is found
in (', elastica, where these organs are more or less distorted and re-
flexed so as to embrace the twig on which they grow. As to size, they
are exceptionally large in this last species, as also in €', costaricana.

No data are available as to the seeds of €. anstralis, (', daguensis,
and (. lactiflua. Castille fallex has the smallest seeds, €. panc-
mensis and . ulei the largest ones: they are roundish and also small in
(. nicoyensis, ovord-clongate and rather large in €. wlei, distinctly
ovold in the remaining species. In all cases they are more or less
flattened by being pressed one against another. The integuments con-
sist. of a white, translucent testa, covering a brownish or purplish
arillus. There 1s no albumen and the cotyledons are large.

PRELIMINARY SURVEY OF SPECIES.

The writer does not make any claims to finalty in the status here
assigned to the forms described. As the fruit of his own experience
in the field, supplemented by the observations kindly supplied by his
fellow-workers, Messrs. Q. Y. Cook and (. N. Collins, and of his
careful study of a large amount of well preserved materials, he has
been able to satisfy himself that most if not all of these forms offer
constant characters to be found in all specimens proceeding from a
certain area and to be easily recognized by any skilled hotanist. At
the same time it must be borne im mind that, owing to the uniformity
in the general aspect of the representatives of the genus. it really
needs an exercised eye to distinguish them on sight.  Mieroscopie
examination of complete specimens, including branchlets with leaves
and terminal buds, c¢lusters of both male and female inflorescences, and
ripe fruits, 1s necessary to insure correct identification.

The ten forms here described have not. probably, the same tax-
ononmilc value: the distinctive characters may prove more pronounced
and weighty 1n some, and not so sharply defined or of less signifi-
cance in others. To the fornmer a definite specific status will be read-
ily conceded, while the latter may remain in abeyance or be reduced
to the rank of subspecies or even of mere forms. Neither have we
necessurily recorded the whole number of specific representatives of
the genus; we know almost nothing of several of the rubber-producing
trees of South America, especially of those of Ecuador, Venezuela,
and (Colombia, and it is even probable that Castilla clasticad may not
be the only form peculiar to Central Mexico. The present attempt at
a monograph of the genus does not, therefore, pretend to be either
complete or final. Among the species the status of which can not be
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disputed we have Castilla wled, . fallar, and . australis; that is to
say, the known forms of the strictly South American group, with the
leaves more or less rounded at the base.

C'astilla ulei 1s not yet well known, but its fruits present such well
defined peculiarities as to segregate it widely from all other studied
species. Lach receptacle contains only 3 to i elongate nutlets sur-
rounded by a soft pulp: the leaves also appear to be smaller than n
any other species.

Castidla fallaz 1s another very aberrant type on account of its dry
fruits completely detached from each other, as are the female flowers.
The leaves are almost glabrous and shiny above, and covered heneath
with very short, soft hairs.

('astilla anstralis offers a unique charaecter in the shape of its style
and stigmas. These latter are short and broad and completely
exserted. The female flowers seem also to be free to the base, with
an urceolate perianth.  This type s very imperfectly known, but its
localization at the southern extremity of the gencrie arca makes it
quite probable {hat 1t 1s a well defined species.

We could include among those strongly individualized types my
('astilla daguensis, but 1 shall refrain from doing so at present on
account of its possible 1dentity with the preceding species.  The only
obvious difference hetween the two consists in the shape of the style
and stigmas, and the character of these organs as desceribed by Hems-
ley i1s so much out of the usual line that T am compelled to suspect an
error of observation or a casual anomaly in the specimens investigated
1t Kew,

The Central American forms have large leaves, distinetly cordate
at the base, and they are so uniform in thetr general aspect that up to
the present they have been considered as all belonging to one species,
Custdla elastica.  Qbservation. however, has shown that the floral
parts, as well as the femits, present constant and definite dafferences.

In a first subdivision, including Castilla lactiffua and C. costaricana.
the primary male inflorescences are always borne on very short and
thick peduncles (pls. 27, 31). This character, which we know to
be really constant in both speeies, 1s in itself quite sufficient to segre-
aate them from the forms of the remaining group in which the same
stipes are relatively long and slender (pl. 37).  On the other hand,
there can be no doubt as to the echaracters that distinguish O. lactifi e
from (. costaricana. The complemental inllorescences are unlike; the
style is short, thick. and bristlyv, with long stigmas in the former, while
the same organ is long, smooth, and with tonguc-like, reduced stigmas
in the latter.  In the first, further, the drupes are not completely fused
together in the pulp. as they are in the latter, and the number of
seeds 1n each receptacle is less.
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The sccond subdivision of the Central American group is the more
perplexing one, first, on account of the scarcity in some cases of good
material for their study; second, because of my not having had any
opportunity to investigate standing specimens of (. e¢lastica and (.
panamensis; and lastly, owing to the fact that imperfect materials
have been collected in the territory covered by C. elastica, O lactifiua,
and ('. guatemalensis, which either belong to another as yet unde-
seribed form or else appear as connecting links between the above
types, considered here as specifically distinet. It is not unlikely,
therefore, that further researches may modify the present arrange-
ment of this group.

Meanwhile. (', guatemalensis appears as a good type, standing apart
from the three remaining speecies, €. panamensis, (. nicoyensis, and
the original {ype of Cervantes, on account of its unusually long-
stipitate male inflorescences, umted in clusters of from 6 to 8. The
similarity of the stvles may lead one to confound this species with (.
elastica, but 1f the small stipules of the latter and its enormous fruit-
ing receptacles, distorted so as to embrace the twig on which they are
borne and containing seldom less than 35 seeds, are compared with the
same organs in (', guatemalensis, the possibility of a speecific commu-
nity between them becomes very small.  The same disparity separates
w priori (', elastica from the two southernmost Central American spe-
cies, (. nicoyensis and €. panamcnsig, and these in turn differ from
each other by their stvles, their fruits, and several peculiarities of the
male 1inflorescences.

SYSTEMATIC TREATMENT.

REVISION OF GENERIC CHARACTERS.

Castilla Cervantes, Gaceta de Literatura de Mexico, Suppl. July 2, 1794,

Castella * J. L. M. loc, cit.

Caxtillor: auct.@

IFlowers moneecions, thickly sct in diversely shaped, unisexual inflorescences,
covered outside with imbricnte braets, Male receptacles of two Kkinds, the
primary ones in on¢ to sever:i] pairs or sometimes absent, more or Jess flabellate
or compressed and by themselves in the axils of leaves or on defoliate nodes,
the complemental ones smaller, clavate or flabellate always accompaunying
the femaule inflorescence. Perianth none, Stamens numerous. irregularly scat-
tered along numerous multiform bractlets; filaments and anthers erect, the
latter ovate, 2-celled. the cells attached laterally on a broad connective and open-
ing longitudinally. Gyneecium cntirely wanting. Female receptacles more or
less flattened or cupuliform. IPerianth urceolate, briefly 3 to 5-lobate, the lobules
thick, closely contiguous. Ovary inclosed, adnate to the perianth: style short,
the stigmatic branches normally 2. sometimes 2 to 5. cxserted. filiform or lanceo-
late, papillose, spreading; ovule anatropous, pendent from the apex of the ovular

== — —

¢ Name first used in T'racts Relative to Botany, London, 1895.
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cavity. Staminodes none, Fructiferous perianths enlarged, dry or ftleshy,
more or less adhering to the receptaclie and to each other and inclosing the
rounded nutlets (achenes) : pericarp crustaceous. Seed pendulous; episperm
membranous, brownish: albumen none; cotyledons thick and fleshy, similar in
gize and shape, the radicle small and superior,

Laticiferous trees, Leaves alterunte, short-petiolate, often Iarge, entire or
minutely denticulate, penuinerve, deciduous; stipules awmple, intrapetiolar,
caducons, connate into the form of a shell.

Species about 10, following the foot of the mountains of the western side of
Americi from Mexico to Peruw and Bolivia,

DESCRIPTION OF SPECIES.
KEY TO TIHIE SPECIES,

Leaves subemarginate, rounded, or subacute at base.
Receptacies oveoid; fruits 3 to O in each receptacle.. - 1. C, ulei,
Receptacles flattened ; fruits more than 5 in ecach re-
ceptacle.
I'rnits free to the base, greenish and dry at
L B, A e e e L e 2. C fallar,
Fruits more or less coalescent, the pericarp at
maturity an orange red, succalent pulp,

Style very short; stigmns cushion-shaped.-. .- ... a. U, australia,
Style long and slender; stigmas clongiate,
movre or less twisted_ e _oo___ 4. (.daguensix,

Leaves cordate or deeply cmarginate at base,
Primary staminate inflorescence short-stipitate (stipe
not over 1 cm. long),

Complemoental male inflorescence flabellate. open-

ing Iin a long slit, Style short, thick., and
hairy-spinescent ; stigias long and twisted. O, €

Complemenial male inflorescence clavate., with a

small, ronnded opening, Style long, slender,

i

Aaetifua.

CONt e e G, (' costaricuana,
Primary staminate inflorescence long-stipitate (stipe
over 1 cm. long).
Male receptacles in elusters of ¢ to &; each open-
ing brondly by a slit: stipes long and slen-
) der: style stiff-hairy at base_ oo - _______ i. (. gnatemalensis.
Male receptacles in clusters of 4.
Style long, slender, and smooth; stigmas
rather small, Male reeeptacles regu-
larly flabellate. covan e covusesounus 8. O, punamensis.
Style short and thick, with large stignas.
l.obes of male receptacles reflexed or
distorted at the time of flowering.
Lohes of the male receptacles opening to
a flat disk; interstaminate bract-
lets very few., Style glabrous____. 9, €, nicoycnsis.
Lobes of the male receptacle distorted-
reflexed ; interstaminate bractlets
numerous. Style sparsely hairy ;
fruiting receptacles very large-._.. 10. (. clastica,
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CASTILLA ULE! WARBURG.
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1. Castilla ulei Warburg, Bot, Jahrb. Ikngler 35: 654, 1905, I'rare 22,

A tree 20 to 40 meters high, with long, spreading. superficial roots. Twigs
terete, 3 to 4 mm. in dinmeter, at first densely hairy, ferruginose-tomentose,
later sparsely coversd with appressed, stilf hairs; bark brownish.

Petioles short (9.0 c¢m.), slender and hairvy,  Leaf blades oblong, 12 to 24 cm.
long, 4 to 6 cm. broad, rounded or sibtritcate and slightly oblique at base,
briefly acuminate or apiculate at tip, densely villose-ferrnginose when young,
then hispid-glabrescent above, pale aud tomentose bencath; margin subentire.
minutely setose-denticulatle. Stipules caducous, large, spathiforin, lanceoliate,
villose-ferruginose, their annular sears 4 cni long and 1 cm. broad.

Inflorescences not known.

Fruit receptacles solitary in foliate or defolinte axils, almost sessile, globhose
and slightly flattened at base, 2 cm. long and 2.5 cm, in dianeter wlhen drey, bhut
Inrger in the fresh condition, covered ontkide to the apex with intheicite bracts
(scales), 3 to O-seeded. Sewds oblong with three fattened sides, 12 mm. long,
G mnl. in diameter, surrounded hy a sofi pulp: testa very thin ; endosperm wiant-
ing:; cotyledons thick (irecording to Warburg and Ule, loc, ¢it.).

BrAzZIL: Marary, September 15, 1909, Ule 5359 Belem, Jurua Miry, October,
1500, Ule 5900. . '

This species is distinetly characterized by its remarkable fruaits. which nre
said to be edible when in fresh condition, The leaves are snutbler than in any
other species of the genus and the seeds proportionately longer.

EXPLANATION oF I'raTe 22.—XA, branchlet wilh female fHower: B, fruit ; ¢ and 1. cross-
sections of frult; E, seed, A, one-half natural size; B-I7, natural size.

2. Castilla fallax Cool, Science n. ser. 18: 438, 1905,
Prare 23, Ifreoures 45, 40,

Castilloa tunu Hemsl Hook. Teon. DL IV, 7 pl. 2651, f. 1-7 (f. 8-15 exel))
1900, in part.

A medivm-sized tree. IFloriferous branchilels thick, tilled with a whitish pith,
covered outside with o dense growth of stiff, appressed hairs. Indernodes 3.5
to 4 cm. long.

Leaves rather large and coarse.  'etioles thick, 1.5 to 2 cm. long, hairy, sul-
cite.  Leaf blades 30 to 40 . long, 10 to 15 ¢nn broad, oblong or Lhinceolite-
oblong, rounded or subitcute at bhase, acuninate. deep green,
rough and provided with scanly appressed hairs above,
paler and covered with i short, appressed pubescence
beneath ; midrib and primary veinsg very prominent ; margin
of young leaves minutely dentate, but becoming enlire with
maturity. Stipules caducous, rather short 4 to o cm),
marked with wide-spaced, longitwdinal ribs, smooth and
hairy outside, glabrous and purplish within,

: ! ) Fra. 45,—Male iIn-

Receptacles of the primary stamin:ate infloreseence sessile I

or subsessile, single or in pairs in the axils of leaves, small Custilly  fallaz.
(1.5 to 2 cm. across). flabellate and opening by a long, Scale 3,

arcuate slit, Outer scales small (1.5 mm. long, 1.5 to
2 mw, broad), scarcely concrescent, hiiry outside. Interstaminate braets fow,
small, triangular, subeiliate, RBtnmens 1 to 1.5 mm, long; fikunent short; con-
nective very thick, with a few stitf hairs on the median line; anther cells small,
rlabrous,
Secondary staminate inflorescence wanting on specimens examinedl.
Receptacles of the pistillate infloresconce solilary, =essilo, rather small.
Scales free, broadly ovate-triangular, acuminate, silky outside, smooih insxide,
Flowers frec to the base. Perianth thick, about 4 mm, long, densely sillky out-
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side and on the upper part of the ingide, divided at the tip inte 4 or 5 rounded
lobuleg, Ovary ovate, only partly adhering to the perianth; ovule and style
inserted laterally. Style 3 to 3.0 . long. slender, sparsely hairy; stigmas
dither short, twisted,

Receptacles of the infructescence very shallow.,  Achenia not fleshy noe con-
fluent, pubesceent, carinaie on the sature of the lobes of the perianth. Seeds
small (about 8 mm. long, 6 mm. in diameter), ovate, slightly compressed,

Costa Rica: Quebrada de PPotrero Grande, near Tdérraba, Diguls Valley, at
an altitnde of 150 meters, Pittier, flowers and fruil, Mareh 158, 1898 (Instituto
fis-geog, Costa Riea me T2051).

IFxrrnaxaTioN oF Puarey 20.—a, b, porlions of a branch bearing male infloreseences : e,
pece of hark from the same to show fhe gsivigase haies: «, calyptrate bract (or bracis
which shields the male infloreseence: ¢, =scecetion of a2 yveounr male [nflorescencee; f, an
involucral scale; g, bracteoles bholtween 1he male flowers: &, 1 male tlower ; i, infructescence
seen from below ) j, the same from above; b, a section through a porlien of the same,
showing thal 1he carpels {pistilsy are complefely immersed 3 1, 4 single pistilt (froit)
nt, seeds of different shapes; u, embryo; «, partion of one rotyledon and axis. Reduced
one-half from Ilooker's leones, loc. cit., pl. 2057, In the original all the figures more

or less enlarged exeept a, b, §, v. The explanations are as in Ilemsley ; for exclusions see
observations Immediately helow,

'
o Wl Yepn ap e
Il.“‘-'l"lr:‘ ‘I" "' |l
— 1 .“I._l. . ) |1"II'J'"“|-,_
. e R LY LT .

g, 4G6.—Floral details of Castillae fallir. o, Calyptrate hraet proteeting the male in-
florescence § b, forms of stanens ;) ¢, female flower ;) o, infractesecence, g, After Hemsley
e, after YWarburyg, o, d, Natural size; b, ¢, seale 3,

According to observations made by e and published in 190:34,2 the leaves of
seedlings have remote marginal teeth that soon disappear, except at thie hase
of the blade. On dried specimens from mature {rees no suclht detail is notliee-
alle, which shows that the teeth ave really tufis of hairs.  Another interesting
feature, brought to light by Mr. Hemsley, is the calyptra-like bract that covers
the male floral buds,  (Fig, 46, 4.y In piate 2651 of Hooker's Leones, already
referred to, we have excellent representiations of parts of (. fallar in the driw-
ing of the leaf and in tigures 1 1o 7, Figure 8 shows the anthers as hairy, which
is not the case with this species, and the stamens are not regularly geminate.
The drawings of fruits (figures @ to 11) 4o nol helong 1o €7, fallar, but more
likely to €. guatemalensis, Figure 12 ean hardly refer to a Castilln, unless it
represents, Instead of 0 pistil, a closed femnle Hower.  Of figures 138 to 15 [ may
be said that they apply to any of the small-sceded forms of the genus,

Ag to the further distribution of ¢, fallaxr., we are reduced to oral infor-
mation, not always from very reliable sources,  1'ersonally, the writer has met
the tree all over the Diguis Basin, at altitudes not exeeeding 600 meters, and
also near the mouth of the RBavegre River, amnd along the Coto River in the

¢ Boletin del Instituto fisico-geogriifico, vol. 3, p. 129 (1904).
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Golfo de Osa district; it was found only once, however, in condition to be col-
lected. According to Térraba Indiang, nsed to traveling between their village
atad David in the Republie of Panama, there are several individuals or groves
of the same species along the mule-path between Rio Chirigquf Viejo and the
mentioned town of David., These loealities, us well as those where specimens
of the tree have been collected, are on the 'acifie side of Central America. A\
Frenchman who had spent several yvears in mud aboat Bluetields, in Nicaragua,
and whowm the writer met in lort Limon in 1902, informed him that the * hule
macho,” ealled also * e colorndo ™ or = gutta-percha ™ by the native Spaniards
and “tunn” by the Misquito Iudians, is rather common on the Atlantie const
of Nicaragua. This seemns to be conlirmed by Koschny., There are also indi-
citions, collected in Guatemanla, of the prescence of such a tree in ecastern
Spanish Honduras; buat, in the absenee of herbarivim specitnens, it is not pos-
sible to decide whether the last-inentioned data refer to ) fallax, or to the
enigmatie ¢ funyw of British Hondurax. "T'he only definite character heard of
is the absence from the Iatex of merchantable rubber.

This species and the tunu of Dritish Ilomduras are distinguished from the
other Central American species of the zenus by the very important fact that
they do vot produce comniercial rubiber. 'Fhe milk coagulates in o hard, sticky,
unclastie mass, errvoncously callol * gutta-percha ™ by the natives, the price
of which is =0 low a8 to render its colleetion unprofitable. It is therefore of
urgent necessity to publish acceurate and detailed deseriptions of these useless
species, so as fo avoid the mistake of planting or distributing their seeds for
sgricultural purposes,  T'ufortunately. however, the attempts hitherto made at
formulating their distinetive characters have only resulted in confusion,

As far back as 1883, Rir Daniel Morris mentioned * tunn ™ in hig book on
Biritish ITomduras, but looked upon it as the loeal name of the true rubber tree.
Nevertheless, his deseription of the fruit is more snggestive of €, falla.r than of
the Mexican . cluxtica: * The froit. of a brownish green color when ripe, has
very much the appearance of a raspberry tlhattencd or depressed, about an inch
in diimmeter, the numerous geeds being massed together and enclosed in papery
capsules, covercd with a brown tomentmm™ ¢ This account does not contain
any atlusion to the red pulp that characterizes the fruit of the true €, clastica
and secins to point to the presence in British Honduaras of a species the nutlets
of which are free and dry. At the same time, it is known from other sources
that the name “ funu ™ applies to a1 species that does not produace rubber, and is
therefore distinet from €. olaslica.

Sir Joseph DD, Ilooker does not mention Morris’s work in the memoir he
presented in 1885 to the Linnean Society on ' Castillon elastica and some allled
plants.” In ITooker's paper is found a short deseription of fruits assumed to
helong to the timn of Dritish [londuaras, illusteated hy 3 drawings: ? hut neither
the description nor the figures of these fruits indicate any relation to €. fallar.
Some of the froits aseribed on the same plate to €, elastiera (figs. 1-G) appear
¢ven more similar fo those of the former species than those that represent the
tunu, and these bear a striking resemblance (o (% eoxtaricand,

Writing in 1808.¢ Mr. Hemsley reetifies the error of Morris in applying the
name “tunu” to . elastica, aceepting Hooker's statement of the existence In
Rritish Honduras of a second species of Castilla., As a further proof, he men-
tions that Mr. Rowland W. Cater has sent leaves of what is known in that coun-

®Morris, ). The Colony of British ITonduras, p. 74. (1883.)
Urrrans, Linn, Soe, Bot, ser, 2, vol. 2, . 212, pl, 28, figs, 7-9.  (1885.)
¢ kew Bull, Mise, Inform., 1898, p. 141,



266 CONTRIBUTIONS FROM THE NATIONAL ITERBARIUM.

try as “funu,” " ehaperno,” "t made rubber-tree,” or U sterile rabbep-tree” @
'reviously, the same collector had sent fruiis, which, as we shall see, have
been described as those of €, funu,

A further step was taken in 1900 by the same botanist, naming and describing
the tunu as a distinet botanieal species. The dingnosis aerees with Hooker's
acecomnt in stating that the fruits arve almost entirely immersed, while the
detailed deseription is drawn from incomplete specimens, assembled from loeal-
ities so far apart as Delize and the Diguis Valley of southern Costa Rica.  Mr.
Hemsley was certainly justified in trying to settle the status of the ITonduras
tree, but the validily of a species established on these heterogeneous materials
i none the less doubtfinl,

The characters of the twigs, leaves, and primary male infiorescences woere
obtained from specinmens colleetedd by the writer in Costa Rliea Maveh 18, 18498,
along o small river east from Tcoérraba, and from o tree readily distinguished,
even by the Indians, from any of the olher species then included nnder the name
of Castilla elasticd.  Sevoeral seis of these smnples were presented to Mr. TPois-
sot, sol of 4 well-known botanist of the Paris Museum, who in turn seut part
of these 1o the hew Herbarium.  Although most of the specimens were comn-
plete, except for the female flowers, swhich were not generally in season at the
tinie of the collection, Mr. Jlemsley seems to have nmissed the fruits, and having
mentioned the fact to the younger Poisson on the oveasion of an interview that
took place at New, the latter offered to send lhiim @ few of them, collected by
hitnself and preserved in a formol solution. Now the present writer guided and
Lhelped Poisson in every step of his investigations in Costa Riea, and e is con-
soquentiy in position to affirm that 1he French explorer did neot see a single
srown Castilla free on the Pacilie slope of that country, nor did he collect any
specimnens of * hule nsicho.” wliich he improperly ealls * huale machado,”™  1lis
speciinens of fruils, preserved in formalin, all proceeded from treoes of Castilla
cosfaricand, growing at Santa Rosa, near Guipiles, on the plains bordering the
Atlantic,  Statements of the cage published by the elder Poisson contain several
other errors which may well have contributed to support Mr. Hemsley's cou-
tention that the fructiferons receptacles sent from Honduras by Mre I3 WL
Cater bhelonged to a spocios identieanl with the Costarican hule macho.®

*

ETunua T or “toonu ” is the name used for the tree by the Caribs inhabiting
dlong the coast from Cape Gracias a4 Dios to the Mexican border; * chaperno ™ is
i Npanish name, gener;tly applied to certain hard-wood leguminous trees; the
qualificative of *wmale,” as used nbove, is simply the translation of the Spanish
“macho,” whicl, appliedd to plants, indicates oflen, although not always, the
absence ol certhin useful properties foud in near reladed species, rather
than any sexual peculiarity; in much the same way, it is likely, the word
“slerile ™ iw used here to indicate the Tack of rubber in the tree.

U Iall, Muas, list, Nat, Paris, pl. G, p. 138, (1900.)  Also Rev. Clult, Colon. pl,
G, po 302 (1uLYy  The paper in the Rlevue is a reprostuction of the first, whieh
was presented (o the 43rd weeting of the naturalists of the Musemn, Mareh 27,
Ty, It =states that after having mentioned to Mr., DPoisson the younger the
existence of an undescribed species of Castiila, My, 'ittier 1ook him to the spot
whiere the tree grows, whoere they eolleeted twigs with fraits and put some in
tiie preservative fluid: first wrong statement, since the nearest knowi station
of the new species in gquestion is o two days’ march south from San José and
on the I'acitic coast, while the specimens collected and preserved by Doisson
were collected on the Atlantie side of the country and belong to €. ensiaricanda,
a species deseribed by Liebmann in 1801, The distinctive character of the fruit
given in the paper by I'eisson is precisely one of the specific attributes of the last
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A deeper and more intricate confusion was thus produced, so that the diag-
nosis of Hemsley’'s C. tunu—"* affinis C. elastice Cerv., a qua differt foliis basi
haud cordatis utrinque multo minus hirsatis, drupenlis reeeptaculo fore omnino
immerszis "—definitely excludes the Costariean species which furnisbhed most of
the data of the detailed deseription. It also appears very doubtful whelher
the two characters mentioned in the diagnosis are really combined in the Hon-
duran tunu, the specific peculiarities of which are practically unknown, thongh
its distinctness is hardly to be denjed in advance of more adequate knowledge.
The previons history of the species amd the application of the loeal Honduras
name *‘tunu " as the hotanical dexignation of the same may also be taken as
indications of the IHonduran specimens being intended to constitute the type
of Hemsley's species. Under such circumstances, and without denying the
possible identity of the hule macho and the tunu. it geemns necessary to leave
Hemsley's name in abeyance until the real eharacters of the Houduras species
an be made clear,

Such was the view taken in 1903 by My, O. F. Clook, of the U7, 8. Department
of Agriculture. after devoting considerable attention to the study of the (Central
American rubber trec.? BRasing upon the conclugive discrepancies in Hemsley's
dingnosis and on his own personal acquaintanee, mostly acquired in the field,
with the several species of Castilla, he found it preferable to consider the (Costi-
rican bhule macho as a distinet species, taking as type a wore complete set of
the same specimens that furnished a part of the description of Hemsley's C.
funu, a course that appears to be justiiied by the evidence reviewed above,

3. Castilla australis IIcmsl. Hooulk. Iecon. 'L IV, 7: pl. 2676, 1901, PLATE 24,

Evergreen (7) tree with a smooth, erect trunk amnd horizontal branches,
Young twigs nikl leaves silky-tomentose,  Fruetiferous twigs thick.,

Petioles about 1 ¢m. long. Leaf bhlades cortaceous, oblong or obhlong-lanceolate,
30 to 40 em. long, 10 to 18 em, bhroad. slightly emarginate at the base, abruptly
acuminate at tip, glabrons or at first glabrescent above, hirsute, principally on
the midrib and primary veins beneath; margin undulate ; primary veins 17 1o
19, arcuate, running into enclr other along the margin, hardly impressed above,
prominent beneath. Stipules lanceolate, acute, 4 to 5 e, long, early deciduous,

Mile inflorescences unknown.

Female receptiacles stipitate. solitary in the axils of the leaves; stipes 2 to
2.5 em. long; bracts (scales) in several rows, ancuminate, rather narrow and
apparently free. DPerianth free to the base (according to drawing), lobulate at
crown, hairy outside. Style snort. thick, and hairy; stigmas very short, cushion-
shaped, minutely hairy on the inner (upper) face (7). '

F'ruetiferous receptacles not known,

( Description according to Hewsley and the notes guoted from I'earce, loe,
cit.)

I'vru : Morro Zungo (region of Cuzco?), common in woods at 1,300 to 1,700
meters above sea level. IFemale tlowers, January, 1860, Pedrce,

Ze

ExXPLANATION OF Prate 24.—Fig. a, leaf; b, stipules; ¢, a2 female inflorescence; d, a
female flower; ¢, pistil with part of the ovary removed ; f, an lmmature nut. Heproduced
from Hemsley, loe. cit., on a scale of one-haif ; in the original ¢-f said to be * enlarged.”

species. Further, Mr. IPoisson states that * it is wonderful that a tree that sup-
plies a part of the rubber of Costa Rica, ele., is not yet known by botanists; ™ this
is another double mistake, as C. ¢ceslaricana has heen known as such for over fifty
yedars and the dule wmaecho does not afford any amount of comnwereial rubber.

“ See eitation, p, 209,
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4. Castilla daguensis Pittier, sp. nov. I'Late 20, FFIGURE 47.

A tree reaching 50 meters amd over: trunks 60 to 100 e in diameter,  Flo-
riferous twigs covered with not very dense bristly, appressed hairs.  Internodes
2 to o ¢m. long, '

Leaves rather large, petiolate. ’etioles 1 to 1.5 cm. long, lattenad lnterally.,
narrowly sulcate and covered with dense. yellowish, stiff, appressed hairs.
Leaf blades 20 to 40 cm. long, 10 to 15 ¢m. broad, elliptic-linceolate. rounded
or scarcely emarginate at base, ending in an acute tip: venation little marked
on upper face, except for the hairy midrib and base of the primary veins, pron-
inent and hairy beneath; margin smooth or obscurely sinuate, with thick tufis
of short, brownish yellow hairs simulating teeth. Stipules caducous, 4.5 to
G, e long, bifid at tip, narrowly striante
longitudinally and hairy outside, purple
and smooth insidoe,

Receptacles of the primary male inflor-
escence clongate, single or two or ithree
together, rather long-stipitate,

Complemental male intloreseence not seen,
but its prescnce regularvly indicated by one
scar al the side of each infractescence,

Female intflovescence nol known, except
the style, thisx slender, about 3 mm, long,
smooth, branching at its emergence from
the perianth: stigmas 2 to 2.5 nun. long,
narvowly  lanceolate, acute, twisted ;) stig-
matic surfiace covered with rounded papil-

Fig. 47.—Floral detalls of Cuastillu e, each crowned by a tuft of filmy, lagel-
dagurnsziz. «a, Style and stigmas; Inte hairs.

I, tufts of hairs on the papille of R i i
; : ceepiaeleos of 3 MNCTORCONCE SeSS
the stigmas. a, Scale 8.5, b, scile I ¢ the infructescence sessile,

85, rather deep, rounded amderneath, Seales
hairy, irregubie and quite grown together.

Achenina 10 to 18 on each receptncle, closely adhering, except for the broad
conical hairy tips, on these the usual furrows replaced by 4 to G prominent keels.

Type U, 8, National IHerbariuin no, 530701, coltected by I1 Pittier (no. 6083)
near Juntas, Dagua Valley, on the rond from DBuenaventura to Cali, Stiate of
Cauest, Colombia, altitude 300 meters. Flowers and frait, December 10, 1905,
Thege are the only specimens,

The trees are rciarkable for their size: several individustls seen from the
rond below San José del Dagua assumed {ruly gigantic proportions, with a
sommewhat striking habit. The shaft-like trunks attained a height certainly
not nuder, and perhaps over, o0 meters. amd the divarvieate limbs mostly pro-
jected horizontally, beginning about I meters from the ground. 7The tree from
which the type specimens were obtained, grew near the probable npper Hmit of
the species, and was of much lower stature, with a ronmded ¢rown :and a trunk
no less than 60 cm. in diameter, Another very interesting and quite char-
acteristic feature of this species ix the filmy laver that covers the stigmas.
The Dagua Valley, like the adjacent part of the Pacific const, is known for its
almost ceaseless rainfall, and it is not unlikely that this film serves to retain
the pollen kernels, taking the place of the sticky excretion of the stigmatic glands
of other species, which would here he washed away by the continual showers.

The affinities of this specles nre with €. awsfralis Hemsl.. from which it
differs in having its female recepticles sessile, ax well as in the slender, rather
long style, and the acute, twisted stigmas.

EXPLANATION OF I'LATE 25.—Fruits and parts of leaves.,  Prowm type specimen.  Nutural
size.
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9. Castilla lactiflua Cook. Science n. ser. 18: 438, 1903.
1".aTES 26-2S., FIGURE 4S.

A mediun-sized tree attaining 20 meters and over, Young twigs densely
hairy, a thick white pith within.

Leaves rather large. Petioles 1.5 ¢m, long, thick, hairy. Leaf blades 30 to
45 cm. long, 10 to 15 cm, broad, deep green, rough mul covered with scattered
bhairs above, paler and bairy beneath; midrib and the 20 to 24 primary veins
hairy and little prominent on the upper face, the whole venation more marked
and thickly covered with stiff hairs on the lower fuce . margin obscurely sinuate,
with tufts of longer, erect hairs between the sinuses,  Stipules caducous, 4.5
to 7 em. long, rather broad, hairy and longitudinally ribbed outside, purplish
and smooth inside.

Receptacles of the primary male inflorescence 2 or 3-geminate, small (1.5 to
2 cm. long and broad), the lobes flat, flabellate, more or less cordiform or
Kidney-shaped, Stipes very short (5 fo 7 mm, long), bearing a few free,
lanceolate-acuminate bracts.  Scales numerons, in 4 (o
T imbricate rows, small (about 4 mm. long, 3 mmn.
broad), irregulurly ovate-lanceolate, velvety, freer and
narrower toward the margin,  Interstaminate Dbracts
few, irregularly shaped, hairy and cilinte, about the .
length of the filaments, Stamens 2.0 (o F . lone, a
glabrous, numerous, single or in clusters: filaments 2
to 2 mm. long; connective large, scutellate; anther
cells narrow.

Receptacles of the complemental male inflorescence
greminnte, about 1.5 cm, Jong, flabellate, with a slit-like
opening : stipes short (5 to S mn) awd rather slender,
covered with imbrieate, ovate-acuminate bracts; seales

I'g. 48.—Floral delails
of Castilla lactiflua.

ilmost free, ovite-lanceolate (abont & mm. long, 2.5 t—c, Stamens of pri-
ihm. broad). Interstaminate bracts rather few, irreg- mary inflorescence ; o,
unlarly shaped, ciliate and bairy at the tip. Stamens stamen of complemen-

tal inflorescence: ¢,

. "‘};'.' "L'" s & Fw,-:.: ";_
glabrous, 2.5 to 4 mm. long, *'-‘.H.l,..lE or in clusters: fila ortes ‘wectla thronp
nments rather slender; comuective and anther cells as a pistillate Aower. a-—e,
in primary inflorescence. Scale 3.

Receptacies of the pistillate inflorescence unusunlly
numerous on each twig, small, sessile.  Seales velvety, the basal ones broadly
ovate-acuminate, the marginal ones narrower. IFlowers small, concrescent at
the base. I'ree part of perianth thick, hairy outside and inside, usually divided
into 4 short, rounded lobes at the tip. Style thick and short (1.5 to 2 min, long),
partly set with stiff minute hristles; stigmas 2 to 3 mm, long, twisted, papillose,

Fruiting receptacles very shallow. Achenin 15 to 25 on each receptacle,
deeply parted, scarcely sulcate; pulp orange red. (No specimens available,)

MexIco: La Zacualpa, Chiapas, Coal, flowers and fruits, April, 1002 (U, S.
National Herbarium no. 408562: alcoholic materials of male and female In-
florescences; photographs 30067, 3008, 3971, 4323).

EXPLANATION OF PLATES Z206-28,—T1'1. 2(, branchicts showing base of leaves and male

inflorescences, Pl. 27, branchlets showing infloreseences and terminal bracts. Pl 28, a,
fructiferous branchlet; b, ¢, ripe {ruits. All nutural size.

Castilla lactifiua comes very near to ('. clastice, but differs from it by the flut
lobes of the primary male Inflorescence, the flabellate complemental recep-
tacles, the fewer interstaminate bracts, and the shallow, flat, fruiting receptacles,
cach with 15 to 20 seeds.
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Selsk, Skr. V. 2: 319, 1851.
PraTes 20-34. Fi1GURE 49.

A tree generally 12 to 15 meters high, but sometimes reaching 18 and 22
meters. Limbs divarvicate, thick, nude. Twizgs more or legs hairy-tomentose,
with the leaves crowded at the ends at blooming time.

Leaves deciduous, of very variable size, but rather Iarge when fully de-
velopod, [etioles 1.5 to 2 em, long, thicl, hairy-tomentose, longitudinally plicate
in dry specimens. Matuare Ieaf hades 29 to 46 cnn long, 12 to 24 ent. broad,
coriaceons, ovate, oblong, or slightly lyrate, more or less emarginate-cordate at
base, abruptly acuminate, dark green and sparsely soft-pubescent above except
on the hirsute midrvib, pater beneath and covered with appressed hair, this
thick on the midrib and primary veins and sparser elsewhere; venation regular,
with 16 to 22 aiternate primary veins on each side of the midrib; margin
minutely sinuate, with tufts of hair, simulating teeth, belween the sinuses.”
Stipules eaducous, very varihle in size (4 to 15 ¢m. long, 3.5 to 4.5 em. broad),
narrower al base, elliptic-ovate, pointed at tip, tomen-
tose outside, purple inside.

Receptacles of the primary male inflorescence in
clusters of 4 or less, caduecous, tlabellate or 3-winged,
but not Kidney-shaped nor emarginite at base, about
2 cem, long and up to 5 ent, browd.  I'edicels about 1 cm.
long, pubescent, bractless at base, but with one whorl
of pubescent, acute-tipped Dbracts near the middle,
Receptacle covered outside with 06 to 8 concentric rows
of ovate-acnminate, meronate seales, those of the mid-
dle row about G mun, long amwd 5 mun broad. Interstai-
inante bracieoles few and of reduced size, Stamens
glabrons, 4 mm, long: filaments about 2.5 mm. long,
straight, ceylindrical; anther cells elongate, subreni-

8. Castilla costaricana Lichm., Iusk. Vid,

Fio, 49.—-Iloral detalls
of Castilla eoxtaricandg,

d, stamens of primary
male intlorescence 1,
immature stamen  of
complemenial  Inllores-
cence wlith hracteole ;
¢, mature stamen of
same ; . cross section

form, atlixed laterally on both sides of a thick, clavate
connective,

Receplacles of the complemental male inflorescence
gominate, 1.0 to 2 em. long, 1 ¢en. in diameter, nmore or
less obeonieal and rounded at tip, insensibly attenuated
into a shorl, thick stipe, the whole densely covered with

o pistillate flower,

a=i. denla, hairy. adliering, distinetly mucronate scales, these of

irregular size near the base, hut about 5 mm, long and
4 min. broad in the middle rows,  Stamens 3 to 4 mm. long, glabrons, distributed
in irregular lines between the diversely shaped, hairy bracteoles of the ulmost
entirely elosed cavity of the receptacle: filaments cylindrical, thick, about 2 mm,
long, bent at the top; anther eells narrow, athxed to a thick connective,
Iteceptacles of the pistillate inflorescence shallow-cupuliforn, sessile; outer
sciales broadly ovate-acuminate, adhering, fetose, and usually arranged in 3 to 4
ilbricate vows. Flowers rather small, c¢losely adhering together for two-thirds
of their lengih. ¥ree part of the perianth 3 mm. long, thick, bairy, parted at
the tip iutu 4 obtuse lobes, these about 1 mn. lnng ‘ityle slender, about 2 mm.

- w —— =

¢ O voung leaves the upper surface is ‘alllqui"h* cov 9:&11 with appressed
hairs, these, however, being dense on the midrib and primary veins, which thus
neatly project in white or vellowish lines:; beneath, the pubescence is also
thicker, especially on the midrib and veins, and the tufts of bairs on the
margin are quite close. These leaves are offen attenuate and simply rounded
or scarvely emarginate at base,
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long ; stigmas greenish yellow, thin and pointed, 1.8 to 2.5 mm. long, dividing
a little below the tips of the perianth and sparsely hairy on their outer face.

I'ructiferous receptacles sessile, shallow-cupuliform, 5 to 6 c¢m, in diameter,
covered cutside with greativ enlarged sceales. Achenia 20 to 40 to each recep-
tncle, about 2 enmn long, pulpy and orange red al nmturity, elongate and more
or less tetrahedrs]l orf cuneate, contiguons through their whole length, with a
rounded top., slizhtly depressed at the apex around the persistent style® Seeds
ovoid, 11 mm. long, 8.5 mm. in dianmeter ; outer episperm white, subtransparent,;
arilius brownisli red, smooth.

Cosra Rica: Tarrialba, in the Reventazon Valley, altitude 0680 meters,
Ocrsted; Cook & Doyle 373, flowers and fruit, April 28, 1904 ; around Ieralta,
Itoventazen Valley, altitude 300 metors, Pifficr, young fruit, June, 1603 (Inntltutn
fis.-geog. Costa Riea no. 16704) 1 in hanana plantations at Freehold, plains of
Ria. Clara. altitude 100 meters, Pittier, fruit, May, 1902 ( Instituto fis.-geog. Costa
Rica no. 1815) ; Zent Farms near 1'ort Limon nearly at sca level, Cook & Doyle,
175, flowers aud fruit, May 2, 1003 ; plains of San Carlos, altitude 100 meters,
Coole & Dople 76, Howers and frait, April 14, 1903,

EXvLANATION OF DLartis 209-24- L 20, o fully grown individual of Caxiilla coslari-
cana at San Carlos, Costa Rica, ealled ('ustille «lba by Mr. Koschny and said to bear only
male flowers. T'1, 30, primary male inflorescences at varlous stages of development.
I'l. 31, male inflorescence at a4 more advanced stage; terminal buds., Il 32, pistillate
flowers and complemental infiorescences at vartous stages. I’ 33, fully mature frufts and
washed seeds. Pl 34, different view of mature fruit; detached drupes; bases 0f leaves,

Liebmann's specific diagnosis refers entirely to characters taken from the
leaf, which experience Lias shown to be guite inconclusive, so as to. justify in
some degree the rejection of this species by Hooker. Quite vague, too, and
gomewhat perplexing, is this furtber enumeration of the differential characters,
given as a supplement to the Latin description: “It resembles very much
C. elastica, from which it differs by the dimensions and more especially by
the nature and color of the pubescence.' With reference to the diagnosis it
has been found that there is no sensible difference in the size of the leaf in
C. costaricana. €. nicopensis, amd the Molzorongo specimens, which we infer
to belong to €. clastica; numerous measurcments bave showt also that the
petiole is really longer on the-average in Liebmann’s species 'and the char-
acters derived from the pubescence are not constant enough to be faken into
consideration. As to the color, it {s to be noted, namely, that it seems to be
grayish in specimens grown in the sunny open, and fawn-colored (fulvous)
only on trees located in the shady forest.

Nevertheless a ciose examination of the inflorescences and of the fruit shows
that there are in their respective parts structural differences that fully sup-
port the maintenance of the Costa Rican type as a distinet species. In the
primary male inflorescence the receptacles are usually broader and covered
with larger scales, the interstaminate bracilets are few and little developed
and never occur on the ﬁlanfents, and those which are present are rounded
and fully differentiated from the bractlets. The styles are slender, propor-
tionately longer, and glabrous; the stigmas are two, never more, sholrt and
hairy on the outer or lower side. The fructiferous receptacles are on the
average smaller, with only 18 to 31 achenia, these completely immersed. These
peculiarities, taken together, are certainly more than suflicient to distinguish
[.iebmann’s species frem all its mn;.,vnvu

¢ Many of these achenia are sr-mllc-qc: and formed of a {'Dmpact 1'0(1(11511 puipy
mass, with a perfect exterior appearance,

57441°—vo1 13, PT T—10 3
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The range of C. costericana is as yet undetermined, but seems to be included
within narrow limits. So far as it is known the species is restricted horizon-
tally to the northeastern watershed of Costa Rica and the adjoining districts
of Nicaragua and Panama, the climate of which is characterized by perennial
rains and almost perpetual dampness of both soil and air. The vertical range
is from the sea-level to an altitude of nearly 1,000 meters, with the pecullarity,
noticed by all huleros,® that the rubber contents of the latex and the quality
of the product decrease with the distance above the lower level. It has also
been observed that the tree does not thrive in soils impregnated with salt
water or containing an excess of sand, nor when too directly exposed to strong
gen-breezes ; lastly, it is never met with in or in close proximity to the coast
swamps,

Castilla costaricana is par excellence a tree of the virgin forest—ein Urwald-
baum, Whlile its trunks attain there a great length and a considerable girth,
it becomes prematurely old in the open, where it never has the healthy appear-
ance almost Invariably noticed in the lofty forest specimens. ILlke other trees
of the Troplcs, the surface of the bark is covered with dense colonies of lichens,
the color of which varies with the intensity of the light,
This fact has given rise to the belief that there are several
varieties of this species, distinguished mainly by the color
of the bark and also by the correlative fluidity or richness
of the latex. Thus the trees that grow in the thickest
forest have also the darkest hark and their latex s very
thin and easily collected, but contaius jess rubber; those
which grow in full sun exposure have a light colored bark
and a very thick, rapidly coagulating latex.

7. Castilla guatemalensis Pittier, sp. nov.

Wi B0 Femaie . Prates 3539, Fiaures OO, 51.
flower of Castilla Medium-sized tree; limbs divaricate and spreading.
guatemalensis. a, VFlowering twigs long, more or less penduious, densely cov-
Flower; b, top ered with yellowish, strigose hair. filled with a thick white
of perianth open ; b3 . .

pith, elrcled outside by the scars of the stipules, Internodes
and showing lob-
ules. Scale 3. 3 to 7 em. long. '

[.eaves congregated at the ends of the younger twigs,
petiolate, stipulate, eaducous. DPetioles 1 to 2.5 cm. Ilong, thick, densely hairy-
strigose. Leaf blades 23 to 46 cm. long, 10 to 18 em. broad, elliptic, sometimes
slightly lyrate, cordate at the base with very narrow sinus. abruptly acuminate,
rough and covered with scattered hairs above, tomentose beueath: midrib and
the 19 primary veilns inconspicuous and sparsely hairy above, promiunent and
hairv-tomentose beneath ; margin obscurely sinuate, with tufts of hairs between
the sinuses.? Stipules about 6 cm. long, 2 em. broad, lanceolate, clasping, longi-
tudinally ribbed and tomentose outslde, smooth and purplish inside.

¢ Rubber collectors.

b A leaf specimen, collected at the Chocon River Plantation (Department of
Izabal, Guatemala) by Sereno Watson, and now in the Gray Herbarium, is
remarkable by its petiole measuring 8 cm., by the relatively little developed
tomentum on the petiole, midrib, primary veins, and lower face. and by its
obscurely dentate margin. The general texture of this leaf is also lighter and
it is presumable that it grew in the shade and on a seedling or a young tree.
The same applies to Eggers 15163, belonging to another species growing in
Ecnador, with a petiole nearly 5.5 cm. long and a thin blade with distinetly
dentate margin.

"
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Receptacles of the primary staminate inflorescence stipitate, flabellate, in
axillary clusters generally of 6, geminate, the two exterior pairs flowering
first. Basal bracts small (3 to 4 mui long). ovate-acuminate, hairy outside,
smooth inside, involuerate. Stipes about 2 cmn, long, hairy and bearing a few
more or less developed bracts. Lobes of receptacle 2 to 3 em., long, 2 ¢m. broad,
kidney-shaped. flat or reflexed. Scales in 5 or 6 imbricate rows, 2 to 3 mn.
long and broad, ovate-acuminate, hairy. Interstaminate bracts small (about
1 mm. long). ovate-lanceolate or acuminate, Stamens 2 to 4 mm. long. glabrous
and numerous: filaments rather slender; connective thick, papillose on the
upper face: anther cells apparently broader than in the other species.®

Receptacles of the complemental staminate inflorescence geminate, stipitate.
claviform,. 2 to 2.6 cem, loug, with a slit-Tike opening,  Stipes 1 to 1.0 cm. loug.
thick, pubescent, squamose, Sceales broadly ovate (2.5
to 4 mm. long, 4 to 6 mm. broad)., pubescent, glmost
free to the base, Interstamiunate bracts hairy on both
faces and ciliate, either simple and narrow, or broad
and diversely laciniate, Stamens glabrous, -1 to 5 mm,
long.

Receptacles of the pistillate inflorescence sessile or
borne on a very short, thick peduncle, ¢npdiform, coy-
ered outside by about 5 rows of imbricate scales, ovate-
acuminate, hairy outside. I'erianth about 3 mun. long,
free to the base, longitudinally 4 or 5-suleate, divided
at the tip into 4 or J uneven, more or less ncute lobes,
Style 1.5 to 2 mm. long, rather thick, more or less cov-
ered with stiff hairs at the base and along one side; 6. 51.—Floral details

) . o ¢ 0f Castille guatema-
stigmas 2. seldom 3, 2 to 4 mm. long, linguiform, lewtls. & BtaiEn.

papillose, purplish or greenish yellow, semierect and front view, showing
more or less twisted.? large conneetive:; b,

Fruiting receptacles very much eunlarged and reach- stamen, back view; c,
ing often more than 5 en. in dinmeter, Achenia 14 to group of stamens -at
29 acli vocaritucle. 18 1 20 , 12 to 15 varlious stages, with
22 on each receptacle, O mm. long, 0 miunm. bracteoles also: d, ¢",
in dlameter, orange-red nt maturity, scarcely concres- d"”,styles, Scale 3.

cent at the base, but simply pressed together without
losing their individuality, and always free at the apex. Seed ovoid with more
or less flattened sides. 11.3 mm. long, 8.4 mm. in diameter; episperm white,
arillus brown,

Type in the U. 8, National Herbarium, nos. 408077-8, collected by O. ¥. Cook
(no. 293), March 29, 1902, at Secanquim, Alta Verapaz., Guatemala, altitude
600 meters.

e e S — - - = e — o —— e e — R

¢ The foliaceous radial crests along which the stamens are usually inserted
are here little and irregulariy developed, belng at times narrow, either smooth
or ciliate, and at other times broader and with triungular or rounded, ciliate
teeth; bracteoles are never seen high on the filaments: all transitional stages
between a bra«¢t and a perfect stamen ean be foumd on one receptacle. The
stamens develop successively from the base of the lobe toward its periphery,
the basal becoming fully mature and having their anther cells open and empty
while the marginal ones are still very short, with the connective inflexed on the
filament. ;

b In Secanquim «dry materials, the pistil had taken the appearance of a folia-
ceous organ, opening by a side slit, and then forming & bilobulate or trilobulate
leaflet, with a distinctly marked midrib. In the specimen with two styles the
halry external zone was found to correspond with the broad interlobular ril,
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Mexico: Lumija (Tabasco), Cook, female flowers and fruits, Juoe 25. 1806
(alcoholic materials) ; Hacienda Kanachen (Yueatan); Schotf 777, female
flowers, March, 186G6: Salto de Agua (Tabasco) ; Cook 150, leaves, June, 1906
(U. S. National Herbarivm no. 593979).

GUATEMALA ; El Crigue, Alta Verapaz, Coolk 803, 807, flowers and fruit, April 4,
1902 (U, 8., Natioual Herbariumm nos. 408520-1, 408526-8; photographs 3784,
S$7T94-3800, 38023 Las Tinajas near El Crigque, Alta Verapaz:; Cook 817, April
4, 1902 (1", 8, Nationnl Herbarium no. 408540) ; Secianquim, Alta Verapaz.
altitude 500 meters, Cook 42, April 19, 1964 (U, K. National Herbariunm, nos,
093980-2: alcoholic materials of leaves, flowers, and fruits; photographs 7201,
7214, 7217, 7287-90) : D'anzos (Alth Verapaz) ; Cook 10. leaves, flowers, and
fruits, April, 1904 (U. 8. National Herbariunm, nos. o93983-1; alcoholic mate-
rinls: photographs 7183-S8, 7142-7; Iscuintla, altitude 300 meters; Donncll
Smith 2006, yvoung fruits, February, 1892: Choconr River DPlantation, Alta
Verapaz; 8. Watson, March, 1885, leaf of a seedling (Gray Herbariun).

EXPLANATION OF I'LATES 35=30.—DPL 33, & young Castilla guatemalensis at I Crique,
showing hablt; U. 8. National Ilerbarlum photograph 3784. I'l. 26, a, clusters of
primary male Inflorescences; b, anclher cluster, showing long stipes and lmsertion on
branchlet ; ¢, complemental inflorescence, afleor taking away the female receptacie; d,
female recepiaele with the accompanying complemental male receptaeles; ¢, female recep-
tacle inserfed ot branchlet ; on the left are scen the sears left by the leaf (below) and by
the complemental male inflorescence (above) ; f, » ripe fruit ; g, seeds, some with the festa
partty cut te show ariilus. I’ 5%, flowering branchlets, the one on the left with primary
male infloresconcees, (Iie one on the righd with complemental and female inflorescences, DL
SR8, fruits at various stages, none ripe. 1'l, 349, fructiferous branchleis, at Secanquim,

8. Castilla panamensis Cook, Science n. ser. 18: 43S, 1503. FIGURE D2,

A medium-sized or large tree, rather low and spneading, as seen In the open,
Limbs divaricate, obliquely ascending, nude. DBark of young twigs longitudi-
nially pliciite (In dry specimens) and densely hairy.

Petioles thick, densely hairy, 0.8 to 1.2 cm, long,
Mature leaf blades ovate-elliptie, corduale at base,
more or less rounded above and abruptly contracted
into & narrow acumen hearly 2 cm. long, 20 to 30 cm.,
long, 10 to 12 em. broad, dark green, rough and
gsparsely pubescent above exeept on the hairy midrib,
paler or rufescent below, with the midrib and pri-
nuiry veing hairy, and the finer veins and anastoniosis
nore sparsely halry-pubescent ; 23 to 27 primary veins
on each side of the midrib; margin obscurely sinuate,
the tntermediary teeth marked by tufts of stiff hairs.
stipules cadueous, at times short and bhroad (3.5 by
Flo. 59 —Floral detalls of S.0 cnn ), at times longer and narrow (G by 2.5 em.),

Castitle panamensis, q, Dubescent outside, smooth and of (he same pale brown
Transverse section of  color inside. |

primﬂryr mnh; inflores- Receptacles of the primary mule inllorescence in
cehce ; 0, male fower:

5 e Hen ;n 4 ;‘;‘;F' clusters of 4, caducous, Habellate, more or less kidnoey-
E g w = =

a-c, Scale 3. shaped. very uniform in size, about 1.4 ¢m, long and

2 cm. broad. DPedicels over or under 1 cm. long,
with n ealyx-like bracieal involucre, 8 mm. long, at the base. Receptacles cov-
ered outside with 6 to 8 coneentric rows of oviate-acuminate, imbricate, dark-
tipped senles.  Stamens glabrous, about 4 mm, long, irregnlarly distribated,
1soliited along the radial blades or in elusters at the euds of the ateral hranches
of (he same, and with or without bractlets; blades and bractlets eilinto-

pubescent ; {ilaments 2.5 to 3 mm. long ; anthers ovoid or subreniform : connective
thick. |
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CASTILLA GUATEMALENSIS PITTIER.
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Receptacles of the comjpdemental male inflorescence geminate, 1.0 to 2 cn,
long, 1.3 c¢m. in diameter. broadly obeonicnl and attenuate into n rather long
and slender stipe, provided at the base with a short bracteal involuere. Seiles
broad. short, and with dark tips. Dwehiscence slit-like. DBlades, bracteoles, and
stamens as in primary inflorescence,

Receptacles of the pistillate inflorescence rather deeply cupuliform and with
the marginal bracts still strongly incurved at the time of anthesis., Quter
scilles very broad, rounded at tip, rarely mucronate, tomentose, imbricate in
o ol 4 rows., Flowers 3 to 4 nim. long, free almost from the base. Free part
of the perianth hairy, not lobulate at tip. closed but for a small round aper-
ture giving egress to the style. Ovary immersed in the receptacle. Style
slender, about 2.0 mm. long, entirely glabroug; stigmas 1.5 1o 2 mm. long,
linguiform, dividing a little below the tip of the perianth, papillose-rugose on
the inner (upper) face, smooth outside.

Fructiferous receptacles sessile, deep cupuliform, 4 to § cm, in diameter,
the outer scales large. partly confluent and indistinet. Achenia 12 to 16 to
each receptacle, nbout 2 em. long, contizuous through their whole length, with
A4 prominent, pyramidal, acute tip. Reeds more or less ovold, 12 to 13 mm.
long and about 9 mm. thick; cpisperm transparent; arillus (in alcohol)
brownish.

PanaMa: Around the bhospitals at Ancen, Canal Zone, Mrs. K. D. Gaillard,
flowers and fruit, February, 1910 (1", 8, National Herbarium no, 593174).

The above description is based on the fresh material kindly sent from
Ancon by Mrs. Gualllard, but the first idea of the specific status of the Panama
type was gathered from the compurison by Mr. O, I, Cook of Hooker's plate ¢
with material of the other Central American species. Qur specimens are found
to possess all the characters attributed by Mr. Cook to his C. panamensis, and
to agree also fairly with Hooker's descriptions and illnstrations, so that there
is little doubt left as to the identity of our tree with the one grown in Ceylon
from seeds or cuttings collected on the Isthmus,

9. Castilla nicoyensis Cook, Scietice n, ser. 18: 435, 1903,

P’LaTeEs 40-42. FIGURE 7.

A medium-sized tree, 10.to 20 meters high, Limbs divaricate, ascending, or
horizontal. Floriferous twigs covered with a dense coating of rather long,
brownish hairs, longitudinally strinte when dry and filled with a thick, white
pith.

Leaves of medium size, deciduous, Petioles 1 to 2 em. long, thick and densely
hairy. Il.eaf blades 20 to 46 cm. long, 10 to 20 cm, broad, more or less cordate-
ximnr;.timntr- at bhase, acuminate at tip, covered on the upper face with sparse
hair, this thicker on the midrib and primary veins, paler and hairy, especially
on the veins, beneath, XNervation regular, prominent beneath, Margin dis-
tinctly dentate-sinunte, with tufis of hair on the teeth.? Stipules caducous,
rather small (5 to 7 cnu long, 2 to 3 em. broad), lhneevlate-acuminate, purplish
and smooth inside, hairy-tomentose outside, with a1 whitish marginal line,

Receptacles of the primary male inflorescence caducous, geminate, usually
two pairs in each axil, opening out when mature into u flat dise, 2.5 to 3.5 ¢n.
in dinmeter. Stipes 1.5 to 2 eni. long, rather stender, hairy, provided with free,
frinngular braetlets, Scales of receptacles in 5 or 6 rows, rather large (abont

1 P E— =
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¢ Trans.- Linn, Soc. 11, 2:209. pl. 27, 1885,

b The young leaves are dark green and sparsely hairy above, densely hairy-
tomentose beneath: the indentation of the margin is searcely noticeuable. andd
the base is often only ronnded or searcely emarginiate.
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5 mm. long, 3 mnm. broad), ovaie to ovate-lanceolate, with free tips, Interst:-
minate bracts very few, small, ovate-lanceolate or acuminafe, ciliate. Stamens
glabrous, numerous and very close together, 3 to 4.5 mm, long; filaments 2.5 to
3 mm. long, slender: anther cells narrow, attached laterally on a thick, expanded
connective.

Iteceptacles of the secondary staminare inflorescence single or geminate, hairy,
1.8 to 2.8 cm. long, elavate, rounded and scarcely open at the tip, Stipes thick,
1 to 1.2 cm. long, provided with 1 to 3 irregular whorls of scale-like bracts, with
dark, free, searvious tips,  Scales of the receptacle broadly rounded, acuminate,
also with free, dark tips. Interstaminal bracts absent, Stamens 3.5 to 6.5 mn.
long, glabrens, distributed in irregular lines connected by a thin membrinous
band; fillaments cylimlrical, rather slender, 2 to 4 mni. long; connective large,
scutellate ; anther cells narrow. Receptacle of the pistillate inflorescence sessile,
shallow, covered outside with 4 or 5 rows of hairy, concreseent, imbricate scales,
these broadly ovate-nacuminnte near ithe base, lanceolnte-acuminate near the
margin.  IMlowers 54,5 to G mn long, half immerged in the receptacle, Free
part of the perianth thick, hairy outside and inside, irregularly 3 to H-toothed.
Ntyle rather thick. about 1 mm. long; stigmas yvellow,
elongate, narrowly lanceolate, spirally twisted at the
ends, '

I'ructiferous receptiacles cupuliform but very shal-
low, 4 to § em, in dizneter, their scales broadly ovate-
acuminzte, the marginnl ones ihick, pointed, half-free,
and corresponding to aborted flowers. Achenia 10 to 15
fo each receptacle, orange red at maturity, adhering to-
gether for their lower half, the upper half being free,
more or less pyramidal, and slightly grooved.” Seeds
roundish, 9.31 mm. Jlong, 8.13 mm. in dineter, more or
F1a. B53.— Floral de- less deformed by compression ;? inner pellicula light

tails of Castilla ni- ‘ o _ o ‘
coyensis, a, b, Sta- oo brown ; emhryo small, conieal, bifid, about 1.5 mm.

meng at variouns long,
stages; e, longltudi- (CostA Rica: Around Nicoya, at an altitude of about

nal sectlon of fe- 300 meters. Tonduz, flowers, February, fruit, May, 1899

:;f;ﬁtﬂ-ﬂﬁs?mfﬁﬂ:lf (Instituto fis.-geog. Costa Rica no. 13723); Couk &

Doyie, 673, flowers and fruit, May 22, 1903: Pittier,

flowers gud truit, January. 1904 (U, 8, National Herbarinm no. 578510) ; Colonia

Maceo, at about 100 meters altitude, Cook & Doyle 640: May 21, 1903, flowers
and fruit; T.as Huaecas, altitude, 900 meters, Cook & Doyle T30, leaves only,

LEXPLANATION OF ’haTies 4042 11, 10, a, yvoung leaf of a zeedling, showing serrate
margin; b, prlmnrz.' male infloreseenee @ o, part of branchlet showing complemental and
pistillate Inflorescences. 'l 41, base of leaves and complemental and pistillate inflor-
escences, 'l 42, fruits, terminal buds, and base of leaves,  All natural slze.

This species has, In commmon with €. elastica, the long-stipitate male recepta-
cles, but it differs from that species by these heing usually In clusters of only
4 and each opening into a tlat circular disk. ‘These receptacles are also smaller,
with nmore slendoer stipes amnd krger sceales.  There ave no interstaminate bracts
on the complemental inflorescences, wiiile they are few or reduced to narrow,
continuous lamellie on the primary male receptacles. The styles are giahrous,
and the pubescence on the twigs and leaves is loenger. not so dense, and more
erect,

—_ —_— —— - e S BN W — — " - (RN —

¢ Many of these achenin are abortive.
b Ioxtreme dimensions of 10 seeds: Length, 8.04 and 10,60 mm, ! diawmeter, 7.58
and 9.15 mm.
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80 far Castilla nicoyensis is reporied from the peninsula of Nicoya only, but
the probability is that it will be found all along the coast of the Pacifie, from
Nicaragua to Panama. It is a good rubber producer, the milk being particularly
abundant toward the end of the dry season, and to this fact is due its almost
complete extermination in the western forests of Costa Rica. DBesides being met
with in widely isolated clumps in the forests of Nicoyda, Guanacaste, Savegre,
and the Diquis Valley, there are sever:al small plantations of this species scat-
tered in the first two districts and around IMuntarenas and an extensive one in
the “hacienda ™ of Dr. J. P. Valverde, near l.as Cafias, on the southwestern
slope of the volcano of Tenorio.

10. Castilla elastica Cervantes, Gac. Lit. Mex., Suppl. 17%4.
PLATE 43, FIGURE 54,

A large tree, attaining 20 meters and over. Young twigs densely covered
with yellowish or grayish halr.

Mature leaves rather large, Petioles 1 to 2 cm. long, thickly clad with
grayish, brownish, or yellowish hair, Leaf blades 25 to 40 cm, long, 10 to 15
¢, broad, oldong-lanceolate or slightly lyrate, more
or less deeply cordate at base, acuminate, rough,
sparsely hairy and dark green above, velvety and
paler beneath; midrib and primary veins (the latter
alternate, 17 to 20 on each side of the first) little
conspicuous and pubescent on the upper face of the
leaf, prominent, neatly anastomosed and hairy be-
neath; margin ¢bscurely sinuate, with tufts of hairs
between the sinuses.? Stipules caducous, smill (9
to 6 em. long, 2 cm. broad), halry outside, smooth

- ';l. In.k"

and parplish inside. Fii. 54.-—Floral details of

Receptacles of the primary male inflorescence Castilla clagtica. a,
caducous, stipitate, 1 to 1.5 cm. long, 2 to 2.5 em. Eﬁ'ff“;;]g;:;sgis'l E;‘{i
broad, almost uniformly in clusters of 4 (bigeminate), 9 be:;ng abnormal fm-ms:
covered outride with 6 or more imbricate rows of b, Isolated stamens, one
small (about 3.5 mm. long, 3 mm. broad), lanceolate, with bracteole; c, style
obtuse scales free at the tip: lobes flabellate, reflexed, WL Ewo) Bhipais. o,

style with three stigmas.

and diversely plicate and distorted at time of anthesis. a—d, Scale 3.

stipes 1 to 1.5 em. Jong, with a whorl of small, ovate-

acuminate bracts at the base and a few more higher up. Interstaminate bracts
numerous, shorter than the stamens. Stamens 2 to 3 mm. loug, inserted side-
wise, either singly or in cluslers, along dichotomous, radial, foliaceous, diversely
shaped crests; filaments flattened, 1.5 to 2.5 mm. long, often bearing a broad,
var-shaped bracteole ; connective very large, scutellate ; anther cells narrew.”

® The leaves of seedlings and young trees (FKmrick 20) are thinner, obhovate
and sharply acuminate. On immature leaves of adult trees the pubescence is
thicker on both faces.

bThe clusters of stamens are at the branching points of the crests, the
isolated individuals scattered along the latter. The filaments are often adher-
ent to the bracteoles for part of their length. Morphologically the bracts and
the stamens seem to be equivalent ; the filaments are flattened and wmembranous,
like the crest itsetf. Toward the margin of the receptacle the crests and
bracteoles disappear and the stamens issue direetly from the floor of the
receptacle. Often the filament is the direet outgrowth of a bracteole, On the
bractecles are sometimes seen anther cells adhering just in the same way 4s
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Complemental male inflorescence not represented in the material; according
to Cervantes's picture of the plaunt, receptacles clavate with an elongated stipe,

teceptacles of the pistillate inflorescence sessile or subsesgile, covered outside
with thick, gibbose, ovate-acuminate or lanceolate-acuminate scales, more or
less free at the tips. Perianths adpate for their lower Lalf, the free part
velvety without and divided at the top into 3 or 4 lobules, Style very short (0.8
to 1.5 mm.), thick, sparsely hairy; stigmas 2, 3, or 5, broadly lanceolate, 3 to 4
nun. long, smooth or sparsely hairy outside and with a papillose, purple, stigmatic
surface.

I'rulting receptacles large (4 ¢m, and more in diameter), distorted, partly
roflexed, and often embracing the contiguous twig. Stipes nearly 1 cm. long
or less, covered with velvety, thick, oblong-lanceolate bracts. Achenia 35 to 45
in each receptacle, their free upper half 1.5 to 2 cm. long, large, rounded, 3 to 4-
grooved, fleshy and brick red when quite ripe, depressed at tip. Seeds more or
less regularly ovoid, 9.6 to 10 mm. long, 6.2 to 6.8 mm .in diameter, * testa white
and papery, cotyledons thick, plano-convex, radicle minute, superior (Hooker).”

Mexico: Motzorongo, Veracruz, Cook, flowers and fruits, May, 1905 (U. 8.
National Herbariun nos. 615100-102 ; alcoholic materials) ; Coahuayula, Michoa-
can, Emrick 2, 20, only leaves, probably from young trees, the identification
dovubtful (Herbarium IMield Museum nos. 95462 and 954850) ; scattered in ilhe
bottomis around Wartemberg, near Tuntoyuca, ITuasteca, Veracruz, FErvendberg
371, 1858, leaves and young fruits ounly, the identification doubtful (Gray
Herbarium).

EXPLANATION oF I’LATE 434, —Ripe frults of ¢astillu elastica. From Motzorongo speci-
mens, Natural size.

EXCLUDED OR DOUBRTFUIL SPECIES,

These are here hsted with references to the text and with a few
additional notes. Ioisson’s Castilla elastica liga. not entered in the
text, is also commented nupon,

Page.
Caxtitfe markhamiann Collins= Perebea warkhoaniann Benth - - __ S R st 4
Costilla funu Hems)__ . ______ . e SO - 264-267
Castilie alba Koschny .. . __ e i e o B cremem R I IS E T 73
Curtttin pigre WOBPINN . v wa e s s s SR R e 251
(Caxtilla rubra INosehny - . e e m 201

Castilla tunu 1s discarded on account of its having been established on hetero-
geneous muterials, belonging in part to €, guatemaleaxis, in part to C. fallar,
and for the remainder to an insufliciently investigated species of DBritish Hon-
duras and the Ilastern coast of Central America, kinown among the natives under
the name of “tuni.”  Koschvy's three species, which have never been deseribes)
botanically, are mere variagtions due to environment, 'fhe difference is wainly
in the bark and the specimens all show clearly the specific characters of €, costa-
ricand.
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anthers do in full flowers on the petals, resulting from the reversion of the
staInens.

The disposition of the Dbricteole on the filament may be pecullar to the
Motzorongo form amd €. clasfica, as it has not been noticed in materials of
Central or South American origin, In this case it would constitute a very
good specific character.

The stumens of the Motzorongo specimens seem to be partially affected by
some disense located in the anther cells, these looking sometimes abnormaliy
swollen and enlarged., with biack spots on'the outside.
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In 1901, Mr. J. Poisson, of the Paris Museum, published in an informal way
his Castilla clastica var. liga%, collected somewhere in Guatemala by Mr., RRené
Gudrin, Chief of the Chemical Laboratory of the government of that country.
This variety is characterized mainly by the fact that it does not produce com-
mercial rubber. DBesides this, the leaves are said to be smaller, less hairy, and of
i darker color than those of Castilla clastica (or vather of a species supposed to
be that, since C. elastica has not yet been found in this part of Central America) ;
the infructescences and seeds are also smaller, but the figured specimens are
evidently immuature ones.

The form referred to by Mr. Poisson may be identical with Castille tunu
Hemsley as to Honduran material, but this can not be decided on the fragmen-
tary information at hand. At best, these data indicating the presence in Guate-
mala of a form that does not produce rubber might be accepted as a further
testimony to the real existence of Hemsley's enigmatic species.

Mr. Poisson’s suggestion that his €. clastica rar. ligg may be the primitive
type of O, clastica Cervantes, this being an * ameliorated form ™ (%), is scarcely
wortlh mentioning. Only modern muan has reaped the benefit of such “ natural
selection " and times are long since past when the whole creation was considered
as subservient to his needs,
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@ Bull. Mus. Hist., Nat. Paris. 7:373-377. 1901.



