PRELIMINARY REVISION OF THE NORTH AMERICAN SPECIES
OF ECHINOCACTUS, CEREUS, AND OPUNTIA,

W — - ———

PREFATORY NOTE.

This is the completion of the work on our North American Cactaces,
which was begun by the preliminary revision of Cactus, Anhalonium,
and Lophophora, published as Contributions from the U, S. National
Herbartum, Vol, 111, No. 2 (issued June 10, 1894). The occasion for
such an undertaking and the opportunities for carrying it out were
explained in the prefatory mnote to that paper. As the work pro-
gressed, however, it became more and more evident that the revision
could consist only of the systematic collection of our present knowl-
edge, based upon the study of the very inadequate material accessible
in herbaria and gardens. The difficulties of the group, as regards types
and nomenclature, were pointed out in the previeus paper, and the
undertaking would bave been abandoned only that it seemed but
proper to contribute to the knowledge of the group such facts as had
come to light in the course of several years’ study, especially as an
excellent opportunity had been given to examine Dr. Engelimann’s
types and unpublished notes. It may be well to repeat the statement
hete that all known forms within the United States have been mneluded,
but only such Mexican and West Indian forms as could be personally
examined. A maze of names aud deseriptions have been handed down
in various writings, but it would be of no advautage to introduce them

except as substantiated by specimens.
JOEN M. COULTER.

UNIVERSITY OF CHICAGO.
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ECHINOCACTUS, CEREUS, AND OPUNTIA.

4, KCHINOCACTUS Link & Otto, Verh. Prenss. Gartenb. Ver. 3, 4.0,
t. 1.3 (1827).

Usnally globose, but becoming oblong or even stout-cylindrical,
mostly with spine-bearing ribs (sometimes represented only by vertical
or spiral rows of tubereles): flower-bearing areoliv usually contiguous
to the young spine-bearing areoliv and just above them, but sometimes
further removed {(vonneeted with them by a short groove), and rarely
even in the axil of a tubercle: ovary bearing scales which are naked
or woolly in the axils: fruit succulent or dry: seeds often albuminous:
embryo usually curved, with more or less foliaceous cotyledons.—A stro-
phyfwm Lem. (1839); Gymnocalyciwm Pteift, (1844); Malacocarpus Salm-
Dyck (1850).

As the genera of Caefacewr have no very definite houndaries it ig to he expected
that Feliinveactus will be fonnd merging inte neighboring genera. The mamillate
forms, such as I, simpsoni, are clearly intermediate between Cactus and Echinocactus,
but are nearer the Iatter in what ave considered the moreessential characters; while
the oval and eylindrie forms look townrd ceriain species of Cereus, thongh the gen-
eral globose outline is well maintained. Inasmuch ay the flowers are related to the
narcent spiniferons areolis the Caetus relutiouship is with the Coryphanths, among
whicli, as has beew pointed ont, Cactusy macroneris has ita Eekinoeartus tendencies,
The genus Cerens holds the same sort of relationship 1o the Eaomamillarias, the flow-
ers in both appearing in connection with the mature spiniferons areolas,  As shown
recently by W. F. Ganong,! the so-called floriferous and spiniferons areolic are sim-
ply more or less separated regions of a single pulvinus, which appears in its simple
form in Opuntia. The same observer :lso calls attention to the oceurrence of true

but minute leaves in Cacluy, Lehinocactus, and Cereus, structures which are prominent
in Opuntia,and have heen taken to be a distinguishing mark of that genus.,

* Scales of the orary subulale, copiously woolly in the axils: fruit dry and enveloped in
wool : spines (wanting in No. 7) rigid and annulate, not hooked.—ERIOCARPI.
— Rihs 1t 1o 27, acute.

1. Echinocactus polycephalus Engelm. & Bigel.; Engelm. Syn. Caet. 276 (1856).
Globose (15 to 25 em. in diameter) to ovate (25 to 40 cin, high, 12.5
to 25 em. in diameter) and eylindrical {reaching 60 to 70 ¢in, high and
about 256 ¢m, in diameter), profusely branehed at base: ribs 13 to 21
(occastonally 10): spines 8 to 15, very stouf and compressed, more or
less recurved and reddish; radials 4 to 11, comparativ ely slender (the

—— — i — =

IMorphologie und Biologie der Cacteen.

357



358

uppermost most s0), 2.5 to 5 em. long; the 4 centrals much stouter
and longer (3 to 9 em.), very unequal, the uppermost one usunally the
broadest and curved upward, the lowest one usually the longest and
decurved: flowers yellow: fruit globose, 16 to 20 mm, in diameter:
seeds irregularly angulate and minutely tuberculate, 4 mm. long., (Il
Pacif, R. Rep. iv, t. 3, figs. 4-6)—Type, Bigelow of 1834 in Herb. Mo.
Bot. Gard. _

Stony and gravelly ground of the desert valleys in the southern part
of the Great Basin, from southern Utah and southern Nevada through
Arizona to southeastern California and Sonora.

Specimens examined: UTAH (Palmer of 1377; Johnson of 1877; Siler
of 1883): ARIZONA (Palmer of 1870; Bischoff of 1871; Nealley of 1881):
CALIFORNIA ( Bigelow of 1834 ; Clayton with no number or date; Wright
of 1882; Coville & Funston 153, Death Valley Exped.).

The plants are simple only when young, forming at maturity bunches of 20 to 30
(or even more) cylindric heads. Dr. Merriam speaks of this species as ““resembling

loose clusters of cocoanuts,” and as commonly called “nigger-head” in the desert
region,

2. Bchinocactus polycephalus xeranthemoides, var. nov,
Echinoeactus xeranthemoides Engelm. MSS,

Globose and smaller (2.5 to 12.5 em. high): ribs 13, sharp and inter-
rupted: spines about 12 (10 to 15), straight or shghtly eurved; radials
smaller (about 3 ¢m.); the 4 centrals 3 to 5 ¢m. long, the lowest broad-
est and porrect from the center of the arecla.—Type, Siler of 1881 and
1883 in Herb. Mo. Bot. Gard.

Extreme southwestern Utah and western Arizona, on the Kanab
plateau and southward in the region of the Colorado.

Specimens examined : UTAH (Siler of 1883, ¢ kanab Mts.”): ARIZONA
(Siler of 1881, near the Colorado “on the Kanab wash;?” Rusby 619, of
1883, at Peach Springs; Keans of 1891, between (ila Bend and Yuma).

Dr. Engelmann, having only the Siler specimens, regarded this a3 probably a new
species, which view extreme forms might justify. However, more material makes
it evident that it can not be more than a variety of polycephalus. The two forms
belong together in the desert region of the Colorade, and both have the same pro-
fusely branching habit. The varioty is much the smaller form, with usually more
numercus spines, which are distingnished by the very prominent broad and porrect
lower central, but there are intergrading forms which obscure this distinetion,

3. Hchinocactus parryi Engelin. Syn. Cact. 276 (1856).

(Globose or depressed, becoming 20 to 30 em. high and 25 to 40 ¢m. in
diameter, simple: ribs 13, tuberculate-interrupted: spines stout, more
or-less compressed, white; radials 8 to 11, straight or a little curved,
upper slenderer, lowest wanting; the 4 centrals a little stouter and
longer (3.5 to 5 em.), lowest longest and decurved: fruit oblong. (I
Cact. Mex. Bound. t. 32, figs. 6, T)—Type probablylost. Dr. knglemann
had but a few bunches of spines, the rest of the deseription being made
up from Dr. Parry’s notes, but T have failed to find these bunches of
spines 1 the Engelmann collection.
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Desert region of Chihuahna, “southwest of E1 Paso toward Lake
Guzman, over an area of 60 or 80 miles in extent.”

The species is clearly very near FE. polycephalus, but should be distinguished from
it realily by its simple habit and white spines.

4. Echinocactus texensis Hopf. Allg. Gart. Zeit. x, 297 (1842).
Echinocactus lindheimeri Engelm, P1, Lindh. 246 (1845).

Mostly depressed (sometimes globose), 20 to 30 em. in diameter, 10 to
15 em. high, simple: ribs mostly 21 (sometimes 27, and in smaller
specimens 13 or 14) and undulate: spines stout and fasciculate, reddish,
comypressed ; the exterior 6 or 7 radiant, straightish or ¢urved, unequal,
12 to 20 mm. long in some cases, 30 to 50 mm. in others, much shorter
than the solitary and stout recurved central, which is sometimes 4 to 6
mm. broad: flowers about 5 ¢m. long, particolored (scarlet and orange
below to white above): fruit subglobose, searlet, 16 to 18 mm. in diam-
eter: seeds reniform and c¢ompressed, black, smooth, and shining (or
minutely pitted), 2.4 to 2.8 mm, long. (Il Caect. Mex. Bound. t. 33,
figs. 1-6)—Type, Lindheimer 44 in Herb. Mo, Bot. Gard.

Common from the Colorado River of Texas to the Rio Grande,
extending as far west as the Pecos, and southward into the northeast-
ern states of Mexico,

Specimens examined: TEXAS (Lindheimer 44, and of 1850; Wright
of 1848 and 1849; DBigelow of 1853; Hall 234; Nealley of 1891, near
Del Rio): TAMAULIPAS (Berlandier 1836): NUEvo LEON ( Wislizenus
of 1847): COAHUILA {Gregg of 18347): MEX1CcO in general (Poselger of
1850): also specimens cultivated in St. Louis in 1864,

According to Labouret, this is . conrantii Lemaire, but I have had no means of
verifying the statement,

~ = Ribs 5 to 10, very broad and obtuse.

5. Echinocactus horizonthalonius Lem. Cact, (ien. Nov. 19 (1839),
Echinocactus equitans Scheidw. Bull. Aead. Brux, vi, 83 (1839),
Echinocactus hovizonthaloniug centrispinns Engelm. Syn. Cact, 277 (1856).
Echinocactus laticosfatus FEngelm. & Bigel. Pacif. R. Rep. iv, 32 (1856).
Glaucous, depressed-globose or at length ovate or even cylindric with
age, 4 to 20 cm. high, 6.5 to 15 ¢m. in diameter, simple: ribs 8 to 10
(fewer in very young specimens), often spirally arranged, the tubercles
scarcely distinet by inconspicuous transverse grooves: spines 6 to 9,
stout, compressed, reddish (at length ashy), recurved or sometimes
almost straight, nearly equal, 2 to 4 e¢m. long (sometimes long and slen-
der and almost terete, somnetimes short. stont and broad); radials b to
8, upper ones weaker, lowest wanting; @ single stouter decurved cen-
tral (sometimes wanting): flowers pale-rose to purple, 6 em. long or
more: fruit red: seeds subglobose {usnally looking shriveled and
angular), rugose and minutely tuberculate, black, 2.5 to 3 mm. long.
(I'll. Cact. Mex. Bound. t. 31 and 32, figs, 1-5)—Type unknown. The
Wright and Wislizenus specimens in Herb. Mo. Bot. Gard. are types
of centrispinus Engelm.
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On stony ground, berween the Pecos and Rio Grande in sonthwest.
ern Texas and southern New Mexico, and extending southwest into
Chihuahua, Coahuila, and San Lws Potosi,

Specimens examined: TEXAS ( Wright of 1849, 1851, 18625 Lemimon
of 1881; (. IR Vasey of 18815 Erans of 1801; Nealley ol 1892): C
HUAIHUA ( Wislizenus of 1846): CoANMUTILA (Nalw- Dyek oft 18575 Palmer
380, at Saltillo): SAN Lo Porosy (Parry & Palmer 2725 of 1373.)

The distinction bet ween horizonthafonins and cenlrispinus is an nntenable one, heing
stimply the presence or absence of the central spine.  Dr. Eogeluinn hid reached the
same conclusion after examining a large amount of both living and dried material in
European collections, 1 can not discover whether horvizonthaloning of Lemaire or
equitans of Scheidweiler has priorvigy of publication,  Both appeared in the same
year, anid hence I have retained the nime in common use.  Haviard says that * this
species, and perhaps others, nnder the nume of fbisagre” are sliced, candied in
Mexican sagar, and kept in confectionervies.”

6. Echinocactus ingens (Karw.) Zuce,; 'feifi. Enwm, 54 (1837).

Melocactus ingens Karw. ex Pleiffer.
tehinocactus karwinskii Zuece, ex Labonret, not ex Pleifler.

Glancescent, globese, or oblong, becoming 15 to 18 dm. high: ribs 8
(in small specimens, possibly more numerous in large ones), tubercu-
Jately interrupted and with bread sinuses: rvadial spines 8, reddish-
brown, straight, rigid, and-interwoven, 2.0 to 3.0 c¢m. long; central
spine solitary and similar: flowers yellow, about 2.0 cem. long, and a
little broader: frait ovate, 3 em. long: sceds reniform, black and
shining, 4 mm. long.—Type unknown,

Coahuila and San Lais Potosi, to southern Mexico,

Specimens examined : CoAHUILA (Hoselger, without number or date):
SAN Luls Torosi (Parry & Palmer 2715 Parry ot 1878; Weber):
MEX1CO, no State mentioned (Palmer of 18512),

The apine measnrements are taken from small specimens.  One of the lurgest of
the genus.

7. Echinocactus myriostigma ( Lem.) Sulm, Cact. Hort, Dyek, ed, 1, 22 (1814).
Astrophytion wmyrioxtigme Lem, Coet, Gien, Nov, 4 (1830},
Cereus callicoche Gal.; Seheidw, Bull, Acad, Drux, vi, X8 (18391,
Depressed-globoze, 12,5 em. in diameter: ribs 5 or 6, very broad,
covered with numerous somewhat pilose white spots; and with deep,
obtuse sinuses: spines none: flowers large, pale-yellow.,  (fil, Bot.
Mag. t. 4177; 11L IHort. t. 202)—Type unknown,
San Lauis Potosi.
Speciimens examined: SAN LUis PoTost (Pringle 36380): also speet-
mens cultivated in Berlin in 1868, and at Cambridge (Mass)) in 1882,
[ have heen nnable to discover whether the nnme of Galeottt or that of Lemaira
has priority, as both were published in the same year,  Sometimes ealled “ hishop's
hood.”

* * Seales of the ovary orate, orbicalar, or cordate, their arily almost naked: fruil scaly,
never woolly. —LBIOCARPL.

+ Central spines flat, stont, and annualate, the lower one more or less vecurved and some-
timea hooked: ribs not tuberenlately interrupted. —CORNIGERIL

+~ Spines similar (all stout, reddish, and annulate),
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8. Echinocactus viridescens Nutt; Torr. & Gray, Fl. i, 554 (1840).

(Globose or depressed, simmple or branching at base, 10 to 30 ¢m. high,
15 to 25 em. in diameter: ribs 13 to 21 (fewer when young), compressed
and scarcely tuberculate: spines more or less curved and sometimes
twisted, reddish below, shading into greenish or yellowish above;
radials 9 to 20, 1 to 2 c¢m. long, the lowest shortest, and robust and
decurved; centrals 4, cruciate, muech stouter, compressed and 4-angled,
2 to 3.5 em. long, the lowest broadest, longest, and straightest: flowers
yellowish-green, abont 4 ¢m, long: fruit ovate or subglobose, greenish, 14
to20 mm. long: scedsobliquely obovate, 1.6 mn, long, very minntely but
distinetly pitted. (fi, Cact. Mex. Bound. t. ..ul)-—’]h pe unknown,

Dry hills and ridges near San Diego, California: also collected on the
sea beach by Schott.

Specimens examined: CALIFORNIA (Schott, without date or number;
Parry of 1850; Newberry of 1853; Cooper of 1862; Aguassiz of 1872;
Pringle of 1882: also plants Lﬂ]fﬁ'dt(‘.{l in St, Louis and ‘Wmlnugtﬂn).

The fruit is said to have the shape and taste of o gooscherry,

9. Echinocactus cylindraceus Engelm. Syn, Cact. 275 (1856).
Echinocactus viridescens cylindracens Lngelm. Amer, Journ. Sei. ser. 2, xiv, 328

(1852).
(xlobose to ovate or ovate-cylindrical, stmple or branching at base,
becoming as muech as 9 dm. high and 3 dm. in diameter: ribs 13 in
younger specimens, 20 to 27 in older ones, obtuse and tuberculate : spines
stout, compressed, more or less curved, reddish; radials about 12, with
3 to b additional slender ones at upper cdge of areola, 2.5 to 5 em. lung
the lowest stouter and shorter and much hooked; centrals 4, very stout
and 4-angled, about 3 cm. long and 2 to J mwm. broad, the uppermost
broadest and almost straight and erect, the lowest decurved: flowers
yellow: fruit snbglobose, pale-greenish, about 2.5 ¢m. in diameter:
seeds black, larger than in the last. (7. Cact. Mex, Bound. t. 30)—
Type, Parry of 1850 in Herb., Mo. Bot, Gard.
~ From San Felipe, California (eastern slope of the mountains), into
Lower California, and eastward to southern U ta,h, New Mexico, and
southwestern Texas.

Specimens examined: CALIFORNIA (Parry of 1850; Palmer of 1870):

LowER CALIFORNIA (Orecutt of 1883): UTAH (Palmer of 1870): NEwW
MExi1co (Parry, without number or date): TEXAS (no collector named).

10. Echinocactus peninsulae Fngelm. MSS,

Globose to cylindrieal, simple, 1.5 to 15 .dm. high, 1.5 to 3.5 dm, in
diameter, sometimes becoming as much as 25 dm. high: ribs about 21,
straight or rarely oblique: spinex ved; radials about 11, robust, 2 to 3
c¢m. long, the upper longer; centrals 4, stouter, compressed and angled,
4 to 6 cm. long, the lowest longer (even 8 ¢m.), more robust, hooked
‘downward: flowers from golden-yellow to red: fruit obovate.—Type,
Gabb 11 in Herb. Mo. Bot. Gard.

Lower California, from Cape San Lucas to near San Diego.
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Specimens examined: LOWER CALIFORNIA (Gabb 11 of 1867).

The larger forms occur in gravelly soil not far from the coast, at not over 200 to 300
feet elevation; the smaller ones (giobose and about 15 em. in diameter) more in the
mountaing and northward. Evidently near to emoryi, but becoming much taller and
with more nmervus and unequal radials and more numeronus centrala.

11. Echinocactus emoryi Engelm, in Emory’s Rep. 156 (1848),

Glaucescent, globose to ovate, 3 to 9 dm. high, 3 to 6 dm. in diameter:
ribs 13 to 21, obtuse and strongly tuberculate: radial spines 7 to 9,
nearly equal, stout, 2.5 to & em. long, erect or a little recurved, reddish,
darker toward the apex, at length ashy, the laterals a little longer; a
solitary central porrect or at length recurved or somewhat hooked, a
little longer and stouter; all with horny tips: flowers red and tipped
with yellow (dark brownish-purple outside), about 7.0 em. long: fruit
oval, 2.5 to 4 em. long: seeds black and pitted, 2 mm. long. (I1l. Cact.
Mex. Bound. t. 28; Cact. Whippl. Exped. t. 3, fig. 3)—Type: the Emory
specimen was not found in the Engelmann collection, but the specimens
of Bigelow and Schott, inclnded in the full description of Cact. Mex
Bound., are in Herb, Mo. Bot. Gard,

From the valley of the Mojave (southeastern California) to the valley
of the Gila {sonthwestern Arizona), and southward into Sonora; also
on Cedros Island.

Specimens examined : CALIFORNIA ( Bigelow of 1854): SONORA (Schott
3; Palmer of 186%; Pringle of 1884): also specimens cultivated in Hort.
Pfersdorf.

In the original deacription of the Emory plant the fruit is said to be oval and 2.5
to 3.5 em. long, with black and pitted seeds 2 mm. long, but in all later descriptions
Dr. Engelmann says that the * fruit and seed are nnknown,” without any explanation
as to the dropping of the original statement. The Pringle of 1884, however, abun-
. dantly confirms this character, showing a fruit as much us 4 em. long.

12. BEchinccactus emoryi rectispinus Engelm. MSS,

Globose, at length cylindrical, larger: radial spines very unequal,
the 3 upper ones 10 to 12.5 cm. long, the lower 3.5 to 7.5 cm. long and
paler; the central very long (30 to 3% cm.), straight or slightly decurved:
flower and truit unknown.—Type, Gabb 12 in Herb, Mo. Bot. Gard.

Lower California (“ vicinity of Molije on the mountain sides 1,000 feet
high”) and Sonora.

Specimens examined: LOWER CALIFORNIA (Gabb 12, of 1867):
SONORA ( Palmer of 1869).

+ ++ Spines dissimilayr, al least the lateral radials white and setaceous and not annulaie
(sometimes wanting in Nes. 13 and I7).

13. Echinocactus cornigerus DC. Rev. Cact. 36, t. 7 (1826).

(slobose or depressed-globose, 25 to 40 cmn. in diameter: ribs about
21, very acute and wavy (not tuberculately interrupted): radial spines
6 to 10, white and comparatively slender, or waunting; centrals red and
very robust, angular-compressed, with long, sharp, horny tips, the
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apper 3 erect-spreading, 2 to 3 ¢m. long, the lower 2 weaker and
declined, the central one longer, more rigid and keeled, very broad
(9 to 8 mm.) and hooked downward: tlowers purple, 2.5 to 3.5 em, Jong:
fruit ovate: seed reniform, shightly pitted, 1.5 mm., loug. (I, DC. L e.
t. 7; Mcém. Cact. t. 10)—"T'ype unknown,

In Mexico, from Nuevo Leon southward to Guatemala,

Specimens examined : SAN Luns Poroxst (Parry & Palmer 270, 273;
Pringle 3270; FEschanzier of 1891): NUEVO LBON (Bourgeauw 1183):
VERA CrUZ ( Weber of 1865): State of MEXICO (Poselger of 1801):
MEXI100, with no State assigned (MHallinerodt 176).

A form with the lower central yvellow and the flowers salmon is noted hy Mrs,
Anna B. Nickels. |

14. Echinocactus wislizeni Fngelm. Wisgliz. Rep, 12 (1848),

At first globose, then ovate to cylindrieal, 5 to 12 dm. high: ribs 21
to 25 (13 in small specimens), aeute and oblique, more or less tuber-
culate: radial spines 1.5 to 5 em. long, the 3 upper and 3 to 5 lower
ones stift, straight or curved, annulate, and red (in old specimens the 3
stout upper radials move toward the center and become surrounded by
the upper bristly ounes), the 12 to 20 laterals (sometimes additional
shorter ones above) bristly, clongared, and Alexuwous, horizontally
spreading. yellowish white; centrals -1, stout, angled, and red, 3.5 to
7.5 em, long, the 3 upper straight, the lower one longest (sometimes as
much as 10 to 12 c¢m.), very robust (flat and channeled above), and
hooked downward: flowers yellow or sometimes red, 5 to 6.5 ¢m. long:
fruit ovate, yellow, soon becoming hard: seeds obliquely obovate,
black and rough, 2 to 2,5 mm. long. (Jll. Cact. Mex. Bound. t. 25, 26;
Cact. Whippl. Exped. t. 3, figs. 1,2)—Tvpe, Wislizenus of 1846 in
Herb. Mo. Bot. Gard.

From southern Utah. throngh eastern Arizona to the Rio Grande
region about EI Paso and sonthward into Chihuahua: also in Lower
California.

Specimens examined: UTAIL ( Bischoff of 1871 Siler of 1875): ARI-
ZONA (Parry of 1852; Bischoff of 18715 Palmer of 1873 Rothrock 492;
G. B. Vasey of 1881, near Pantano; Pringle of 1882; Rusby of 1883;
Wilcox of 1894, Fort Huachuea): NEW MEXICO ( Wislizenus of 1846, near
Doiia Ana): TExXAS, region about El Paso ( Wright of 1851; Bigelow of
1851, 1853 ; Evans of 1891): CHIHUAHUA (Pringle 211): LOWER CALI-
FORNIA (Brandegee of 1889, near San Franciseito).

Including its variety lecontei, the largest Fehinocactus north of the Mexican bound-
ary, and with its congeners known as the “ barrel cactns.” Young specimens may
differ materinlly in spine characters,

15. Echinocactus wislizeni lecontei Lngelm. Wheeler's Rep, 128 (1878).

Often somewhat taller (sometimes becoming 24 dm. high and 6 dm.
in diameter), usnally more slender, and at last clavate from a slender
base: ribs somewhat more interrupted and more obtuse: lower central
spine more flattened and broader, eurved (rather than hooked) or

24
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twisted, usnally not at all hooked, sometimes as much as 15 em, long:
flower rather smaller. (Il DPacif. R. Rep. iv, t. 2, figs, 3-5; Cact. Mex.
Bound. t. 27)—Type, LeConte 11 1n IHerb. Mo. iot. Gard.

Rocky ground, from southwestern Utah and southern Nevada through
western Arizonaand adjacent California to Sonora and Lower California.
Apparently not east of the Great Basin,

Specimens examined: UTAHM (Palmer of 1877; Niler): ARIZONA
(LeConte 11; DBigelow of 1854; Newberry of 1858; Palmer of 1867, 1864,
1874; Parry of 1381; DPringle of 1881; Evawns of 15891): CALIFORNIA
(Parish of 1880; G. R. Vasey of 1858(0): SONORA (LPalmer of 186G9):
LowEkr CALIFORNIA (DBrandegecol 1889, at Boca de Las Animas, San
Gregorio, and Posa de Los Dolores). |

The Western representutive of E. wislizent, although the discovery of that form
by Brandegee in Lower California indicates that the two are not geographically so
distinet as was formerly supposed. In the Lower Californinn specimens ol lecontei
the contral spine (the prominent lower one) often becomea very broad and long and
hooked, a8 in cornigerus, Among the Mexicans both F, wislizeni and £, lecontei have

the reputation of being ““traveler’s plants,’” usefnl for allaying thirst, and the local
name is variously reported as ‘‘biznaga,” * bisnada,” and *“visnada.”

16. Echinocactus wislizeni albispinus Toumey, Ganl. & For. viii, 154 (1895).

Diftfers from lecontei in being oblong, and in the mueh fewer radials
(11 in all, 2 upper and 3 to 5 lower rigid, and 2 or 3 laterals on cach side
flexuous), all of which (or only the Hexuous ones) are whitish, (I,
L. ¢.)="T'ype in Toumey Herb.

Southern Arizona and Lower California.

Specimens examined: ARIZONA (J. W. Toumey of 1892, near Tueson):

LowER CALIFORNIA (M. L. Jones of 1832.)

There can be no doubt but that this form with mneh fewer radial spines ocenrs
throughout the range of lecontei, to which it in most closely allied. The radials are
not merely reduced in number, but are remarkably diverse in character. In the
Arizona specimens before me, the two upper radials are stonl and annulate, colored
like the centrals, but much smaller; then two flexuous laterals on each sidenre long
and white; next the two remaining laterals on cach side are rigul and red, and some-
times annnlate; and the lowest spine is the shortest, slender, and almost flexuous.
The large central, as in leconfei, has a curved horny tip (not u hooked once), and is
broadly flattened above.

17. Echinocactus pilosus (ial.; Salmm, Cact. 1lart. Dyek. 148 (1854)).
Echinocactus piliferus Liem, ; Lab, Monogr, Caet. 186 (1858),

Globose, 15 to 45 em. high: ribs 13 to 18, compressed, little if at all
interrupted: radial spines represented by 3 slender ones at the lowest
part of the pulvillus or wanting; centrals 6, very stout, at first pur-
plish, then becoming pale-yellow, the 3 upper ones erect, the 3 lower
recurved-spreading : Hlowers unknown, but probably like those of the
variety.—Type unknown.

Coahuila and San Luis Potosi.

Specimens examined: COANUVILA (Palmer 375): SAN LUs PorosI
(Parry 273; Weber of 1865, 1866): also specimens cultivated in Mo.
Bot. Gard., 1833.
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18. Echinocactus pilosus pringlei, var. nov.

Difters in that the radial spines are represented by 3 or 4 flexuous
spiies at upper edge of pulvinus and £ or 5 at lower edge; centrals 6
or 7: flowers 3.5 to & ¢m. long, brownish-red.—Type, Pringle 154 in
Herb. Gray.

Coahutla.

Specimens examined : CoATTUILA { Pringle 154, distributed as pilosus),

= Spines disvimilar: radialy subsetaceons: centrals angled or lerete or somelimes flat-
tish, generally at least one hovked al aper and often becoming much elongated. —11AMATI,

=+ Central spines annwlale,

19. Echinocactus hamatocanthus Muhlenpf, Allg, Gart. Zeit. xiv, 371 (1846),
Lchinovactus longihamatus gracifispinns Engehn. Syn, Cact, 278 (1856).
Echinvcactus hevmatochroanthus Memsl. Biol. Centr. Amer. i, 532 (1886).

Subglobose or at length ovate, L5 to 6 dm. high (flowering often when
not more than 5 c¢m. high): ribs 13 to 17, often obligue, broal, and
obtuse, tuberculate-interrupted: spines 16 to 20, parplish or variegated
when young, at length ashy: radials 12 to 14, spreading, straight,
curved, or flexuous, the upper and lower ones 2.5 to 7.5 em. long, the
laterals 5 to 10 em.; centrals 4 to 8, angulate compressed, the upper
ones turned upwards, straight or curved or twisted, 5 to 12 em. long,
the lowest one stouter, elongated (7.5 to 16.5 em.), hooked and often flex-
uous, porrect or detfiexed: flowers 6.5 to 9 ¢m. long, yellow tinged with
red (usnally yellow within and red without): fruit ovate, green (?), 2.5
to & em, long: seeds globose-obovate, 1.4 to 1.6 mm, long, pitted.-——Type
unknown,

From the Texan region of the ‘ Great Bend” to the vicinity of Presi-
dio del Norte and the mountains of the Limpia, but apparently not so
far west as 1INl PPaso,

Specimens examined: TENAS ( Wright 223 of 1849, 764 of 13535 Bige.
low of 13)2).

Dr. Havard savs that the vipe frait is red, and ““as delicious ax that of the straw-
berry cactus,”  In this case, the @ green™ fruit of the eollectors is simply the eolor of
immaturity.

20. BEchinocactus hamatocanthus longihamatus (Gal.).
Echinocactus longihamatus (ral.; Pfeiff. Abbild. ii, ¢. 16 (1843-50).
Echinocactus flerispinus KEngelm. Wisliz. Rep. 27 (1848), not S8alm (1850).
Fchinocactuy sctispinus longihamains Poselger, Allg. Gart. Zeit. xxi, 119 (1853).
Fehinocactus longikamatus erassispinus Engelm. Syn. Cact. 273 (1856).

Spines much more robust; radials 8 to 11; centrals 4, angled, the
lowest one tlexuous and more ot less hooked. (U, Cact. Mex. Bound.
t. 21-24)—Type unknown.

From the “ Great Bewd” region of Texas sonthward through Chi-
huahua, Durango, Coahnila, and Nuevo Leon; said by IHemsley to
occur in southern Mexico.

Specimens examined : TEXAs ( Nealley of 1891; Frans of 1891): CHI-
HUAHUA ( Wislizenus of 1847, type of flexispinus Engelin.): DURANGOQ

s
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(Gregg 464): COANTUILA (Palmer 373, 374): NUEV0O LEON (Gregg 197;
Pringle 2237): also specimens cultivated in Ilarvard Bot. Gard,, 1832;
and in Mo. Bot. ard., 1832.

21. Echinocactus hamatocanthus brevispinus (Kngelm.).
Echinocactus longikamalus brevispinus Engelm. Syn. Cact, 274 (1856).

Spines more slender than in longthamatus; radials 8 to 11, 1 to 5 ¢m
long: centrals 4, terete, 3.5 to ) em. long, the lowest hooked and scarcely
exeeeding the radials.—Type unknown,

In the ¢ Great Bend ” region of Texas and westward to New Mexiceo.

Specimens examined: TExXAs ( Wright of 1851): NEW MEXICO (Neal-
ley of 1891),

These three formms of hamatocanthus simply express extreme variations, as there is
the greatest variation in spine characters. The type is a Mexiean one, crossing the
Rio Grande at the “ Great Bend,” and reported as furwest as X1 'aso in but a single
case.  From its occurrence in Chihuahua, however, all the forms may be expected in
the Iil Paso rerion, Donbtless all the forms oceur in Mexico, but I hiave seen hama-
tocanthus ant brevispinus only from the Texan side of the Rio Grande,

+« ++ Centfral spines not anmilate.

= (e central apine (generally the upper one) elongated and mostly white,

22. Echinocactus uncinatus Gal.: Pfeiff. Abbild. ii, t. 18 (1843-50).

(rlancescent, globose to oblong: ribs 13, obtuse, tuberculate-inter-
rupted : radial spines 7 or 8, 2.5 to 5 em, long, ‘rhe upper 4 or J straw-color,
straight, flattened, the lower 3 purplish, terete, and hooked; centrals 4
the upper 3 rather stout and straight, about 2.5 em. long, the lowest
one very long, flattened, hooked at apex: tlowers brownish-purple:
fruit ovate, 1.5 to 2.5 e, long: seeds much compressed, ecurved, smooth
and shining, 1.2 to 1.4 mm, long. (I, L. ¢.; Cact. Mex. Bound. t. 74,
fig. 9, seed)—Type unknown.

Chihuahua, Coahuila, and San Luis Potosi,

Specimens examined: COAHULLA (Gregg 617; Poselger of 1850): SAN
Luis PoTosI { Gregg 535): also specimens cultivated in Goebel’s Gard,
(St. Lowis), 1845; and in Tort. Plersdorf in 1364.

The usnal referende of this name to Hopf. in Foerst. Handb. 321 (1846) is found to
be n nomen nudum.

23. Echinocactus uncinatus wrightii Engelm. Syn. Caet. 272 (1856).

Oval, 7.5 to 15 cem. high, 5 to 8.5 em. in diameter: radial $pines 3,
il-rran;z;ed as in the last; eentral spine solitary, angled, flexuous and
hooked, elongated (5 to 15 em.), erect, straw-color with dark tip:
Howers 2.5 to 3.5 em. long, dark-purple: frait reddish: seeds curved,
contracted at base, keeled on the back, tuberculate, 1.4 to 1.6 mm. long.
(1. Cact, Mex, Bumul t. 74, fig. 10, sﬁed)—-TH}B, W rlght and Bigelow
specimens in Ilerb. Mo. Bot. Gard.

Abwiddant [rom Kl Paso, Texas, to the PPecos, but extending almost to
the mouth of the Rio Grande, and southward into Chihuahua,
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Specimens examined: TEXAS ( Wright of 1849, 1851, 1852; Bigelow of
1852; Nealley of 1891, near Rio Girande City): CHIHUANUA (’ringle 76).
Commonly in tufts of grass or hidden among low bushes, the long tuft of vellowish-

white hooked central spines often difficult to distinguish from the surrounding
bunches of dead grass.

24. Echinocactus polyancistrus Engelm. & Bigel. ; Engelm. Syn, Cact. 272 (1856),

Ovate or at length subeylindrie, becoming 10 to 25 em. high and 7.5
to 10 ¢m. in diameter: ribs 13 to 17, obtuse, tuberculately interrupted:
radial spines 20 or more, compressed and white, the uppermost want-
ing, the £ upper ones broader and longer (2.5 to 5 em.) and dusky-tipped,
the laterals shorter (2 to 2.5 ¢m.), the lowest ones very short (1.2 em.)
and subsetaceous; central spines of several forms, the uppermost one
(rarely a second similar but smaller one above or beside it) compressed-
quadrangular, elongated (7.5 to 12,5 em.), white with dusky tip, carved
upward, the other 5 to 10 teretish or subangled, bright purple-brown,
upper ones longer (5 to 9 em.) and mostly straight, the others gradually
shortening (to about 3 ¢m.) downward and sharply hooked: flowers red
or yellow, 3 to 6 em. long and wide: frnit pyriform, becoming almost
destitute of scales: sceds large and tuberculate. (/1L Pacif. R. Rep. 1v,
t. 2, figs. 1, 2)—Type, Bigelow ot 1554 in Herb, Mo. Dot, Gard.

Gravelly hills and plains, trom the Mohave desert region of southeast-
ern California (headwaters of the Moliave) to the sage plains of western
Nevada; apparently not abundant,

Specimens examined: CALIFORNIA ( Bigelow of 18545 Coville &> Funs-
ton 167, Death Valley Exped.): NEVADA (Gabb of 1867; Shockley 314).

The measurements of plant bodies and spines are takon from the larger sonthern
forma of the Mohuve desert. The Nevada plants are but 7.5 to 10 ciu. high, with
spines rarely more than 5 ¢, long, the vadials but 1 1o 2.5 e, 8aid to resemble o
pineapple in gencral size and appearance.  The nnmber of hooked spines varies from
3 to T according to age and developmment.  In the original deseription as given in the
“Cactacer” of Whipple's Expedition the lower characters are drivwn frou immature
buds. Shockley's Nevadivspecimens arve in tull lower and show the lower half of tho
ovary to be naked, u few smal! romuded fimbriafe sepals above, those of the 1Thnb few,
larger and petal-like; petals 10, abont 3 em. long, spatulate, eutive, slightly mucro-
nate-tipped.

25. Echinocactus whipplet Engelm. & Bigel. ; Engelm. Syn. Caect. 272 (1856).

(xlobose-ovate, 7.5 to 12,5 ¢m. high, 5 to 10 em. in diameter: ribs 13 to 15
(often oblique), compressed and tuberculately interrupted : radial spines
usually 7, compressed, straight or slightly recurved, 12 to 18 min. long,
lower ones shorter than the others, all white excepting the two darker
lowest laterals; central spines 4, widely divergent, the uppermost one
flattened, straight and white, 2.5 to 4 em. long (I to 2.5 mm, broad at
base), turned upward in the plane of the radials (completing the civele
of radials), the others a little shorter (2.5 to 3 ¢m), quadrangular-com-
pressed, dark-brown or black becoming reddish and {inally ashy, the 2
laterals straight, the lowest one stouter and sharply hooked downward :
flower greenish-red, 2 to 3 ¢m. long : ovary with tew {2 Lo 5) scales: seeds

. 8898—No, T 2
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large (3.2 to 3.4 mm. long), black and minutely tuberculate. (Il Pacif,
R. Rep. iv, t. 1)—=Type, Bigelow of 1833 in Herb. Mo. Bot Gard.
Sandy soil, often half buried, valley of the Lower Colorado and Little
Colorado, northern Arizona.,
Specimens examined: ARTZONA (Bigelow of 1333 ; Newberry ot 1858
Brandegee of 1875).

26. Echinocactus whipplei spinosior LEngelm. Trans. 8t. Lonis Acad, i, 139
(1RG3).
ilobose, 7.5 em. in diameter: ribs 13: radial spines 9 to 11, 12 to

36 mm. long, the lower ones often dusky, the 2 upper ones otten elon-
gated, Hattened and curved; the -1 centrals 5.5 to o em. long, the upper-
most one tlexuous and white, the other 3 a little shorter, dusky, all or
ouly the lowest one hooked: flowers about 2.5 em. long: fruit oval,
12 mm. long.—Type, 11. Engetmann of 1853 in lerb. Mo. Bot. Gard.

In Desert Valley, west of Sevier Lake, Utal, and abundant in
southwestern Colorado.

Specimens examined: UTAH (I, Engelmann of 1858): COLORADO
(Drandegee of 1875, Liu Plata Valley and Mesa Verde).

So far as known, X, whipplei is eonfined to the region of its original discovery
(valley of the Little Colovado, noerthern Arizoni), awl spinosior to the deserts of
southern Utalhh and sonthwestern Colorado, o considerable distanee to the north,

Intergrading forms may be found in the intermediate region, but until they are, the
northern and southern forms seem abundantly distinet,

—= == Cenlral spines similar and none vf them specially elongated.

a. Ribs obtuse: flowers small (2.5 to 3 ene. long).

27. Echinocactus brevihamatus Engelin, Syn, Cact, 271 (1856).

(ilobose-ovate, from a turbinate fibrous root, very dark green: ribs 13,
deeply tuberculate-interrupted, the tubercles with a woolly groove
extemding to the base, where it expands into the tlower-bearing areola:
radial spines mostly 12, terete, straight, white or yellowish with dusky
tips, 10 to 20 min. long, the npper the longer; central spines 4 (rarely 1
or 2 additional ones), flattened, white with black tips, the 2 lateral ones
divergent upward, straight or a little recarved, exceeding the rvadials,
28 to 44 mm. long, the uppermost one weaker, 16 to 20 wmm, long, the
lowest stoutest and darkest, porrect or detiexed, hooked downward, 18
to 20 mm. long: flowers funnelform, 24 to 32 mni. long and 18 to 20
min. wide when fully expanded, rose-color: fruit and xeed unknown.
(I, Cact. Mex. Bound. t. 18, 13 —Type, Wright and Bigelow specimens
in [Herb. Mo. Bot. Gard.

From liagle Pass and the San Pedro River, Texas, southward into
Coahuila and Nuevo Leon.

Specimens examined: TEXAS (Bigelow of 1852, 1853; Wright 86):
NuEvo LEON (Palmer 1080).

The strong tubercles with the axillary flowor-bearing areola connected with the

spine-bearing arenla by a woolly groove is such a striking Coryphanth character
that it suggests a wuch closer relatiouship than the prescut position would imply.
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It still further emphasizes the fact that the generic lines in Cactacew are of very
uncertain definition.

28. Echinocactus scheerii Salmn, Cact. Hort. Dyvek. 155 (1850).

(ilobose or ovate, 3.5 to 5 c¢m, in diameter, from a long terete root:
ribs 13, deeply tuberculate-interrupted, the tubercles ovate and grooved
half way down: radial spines 15 to 13 (or 11 to 13 In younger speci-
mens), strictly radiant, 6 to 12 mm. long, about equal, setaceous and
rigid, straight or a little recurved, white or straw-color with dark apex,
the nppermost sometimes elongated; central spines 3 or 4, angled,
brownish-black and white variegated, the upper ones straight, diver-
gent upward, 12 to 24 mm, long, the lowest one shorter, porrect and
hooked: flowers greenish-yellow, about 2.5 c¢m. long, much lIess in
diameter: (rnit small, green, almost naked: seeds large (about 2 mm,
long), brown and minutely tuberculate. (J1l. Cact. Mex. Bound, t. 17)—
Type unknown.

In the region about Eagle Pass, on the Rio Grande, Texas, and south-
ward into northern Mexico.

Specimens examined: TEXAS (Poselger 5 of 18505 Schott of 1854):
MEXICO, no State recorded { Weber of 1366), |

This species is also suggestive ol a very close alliance with Cactas. ‘The prominent
tubereles are not arranged in very evident ribs, and thie woolly groove extending half
way down the tubercle is snggestive of Caclus macromeris. The relationship becomes
still more emphasized if the seeds amcompanying the Poselger specimens, from which
the seed description is drawn, be really those of seheerdi.  They are the only brown
seads T know in Lehinocactus, and the cotvledons are much smaller than is usual in
the genus,

b, Iibs acute: flowers large (4 to 7.5 em. long).

29. Echinocactus pubispinus Ingelm. Trans. St. Louis Aead., ii, 199 (1863).

Small, turbinate, oval, & cm. high, 2.5 to 3 c¢m. in diameter: ribs 13,
somewhat oblique, compressed and tuberculate-interrupted: spines
velvety-pubeseent, at length naked, white with dusky apex; radial
spines 5 or 6 below, 9 to 12 above, 2 to 8 mm. long, the upper 1 or 2
stouter and longer, straight or curved or hooked ; central spine wanting,
or oceasionally a single stouter, longer (10 to 12 mm.) one, erect and
always strongly hooked: flowers aud fruit unknown.—Type, H. Engel-
mann of 1859 in Herb. Mo, Bot, Gard.

Pleasant Valley, near Salt Lake Desert, Utah,

Specimens examined : UraAll (M. Engelmann of 1859).

The species seewms never to have heen rediscovered.

30. Bchinocactus sinuatus Dietr, Allg, Gart. Zeit. xix, 345 (1851).
Echinocactus selispinus ginnatun Foselger, Allg, Gart, Zeit. xxi, 119 (1853).
Echinocactus setispinis vobustis Pogelyger, 1, e,
Ecehinocactus treculianns .ab, Monogr. Cact. 202 (1808).
Globose, 10 to 20 cm. in diameter, bright-green: ribs 13, oblique,
acute, and tuberculate-interrupted, the tubercles shortly grooved: radial

spines 8 to 12, setiform and fiexible, the 3 upper and 3 lower purplish-
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brown and straightish (the lower ones sometimes wmore or less hooked),
2 to 2.5 em. long, the 2 to 6 laterals more slender, longer (2.5 to 3.5 ¢m.),
often flattened, pubernlent and whitish, sometimes flexnous or hooked;
central spines 4, puberulent, yellowish (or purplish-variegated), the 2
upper ones slender, flattened or subangled, ereet and generally straight
(rarely hooked}, 4 to 3 ¢m, long, the lowest one mueh stouter, flattencd
or even channelled, straw-color, flexuous, more or less hooked (sometimes
straight), 5 to 10 cm, long: flowers yellow, 3 to 7.5 ¢m., long: fruit oval,
green, 16 to I3 mm. long: seeds obovate or lenticular, shining and
minutely punctate, 0.8 to 1.2 mun. long, (T, Cact. Mex. Bound, t. 74,
figs, 11-14, seeds)—Type unknown, but probably 1'osclger of 1350 in
Herb. Mo. Dot. Gard,

From the Rio Grande, near Eagle Pass, and the San Pedro and Pecos,
Texas, westward to Arizona (ncar Comstock) and southward into
Coahuila.

Specimens examined: TEXAS (Wright of 1852, on the Limpia, also
2, 223, 639): Ar1ZoNA (Nealley of 1801, near Comstock): COAHUILA
(Poselger of 1850).

31. Echinocactus setispinus Engehn. 'L Lindh. 1, 246 (I1815),
Fehinocactus setigpinns getacens Engelm, 'L Lindh. i1, 201 (1850).

Subglobose, & to 7.5 ¢cm. in diameter: ribs 13, more or less oblique,
often undulate or somewhat interrupted: radial spines 14 to 16, seti-
form and flexible, 10 to 20 mm. long, the uppermost (the longest) and
lowest ones yellowish-brown, the Iaterals white; central spines 1 to 3,
setiform and flexuous, dark, 21 to 32 mm. long: flowers funnelform, 4
to 7 ¢, long, yellow, scarlet within: fruit globose, fleshy and red,
about 8 mm. in diameter: seeds globose-obovate and oblique, strongly
tuberculate, 1.2 to 1.6 mm. long. (1. Cact. Mex. Bound. t. 204 in part)—
Type. Lindheimer of 1844 in Herb. Mo. Bot. Gard.

From the Brazos River, Texas, to the Rio Grande and southward into
Tamaulipas. In mesquit thickets, ete.

Specimens examined: TEXAS (Lindheimer of 1844, 13595 Wiright of
1848, 1850 ; [flall 234): TAMAULIPAS (¢ St. Louts Volunteers” of 1846):
also specimens culttvated at St. Louis in 1845, presumably from the
type. _

This smaller form, which happened to be deseribed first, is the ecastern lowland

representative of the next, extending from the lowlands of southeastern Texas to
those of northeastern Mexico,

32. Echinocactus setispinus muhlenpfordtii (Fen.).
FEehinocactus mulilenpfordlii Fen., Allg, Gart. Zeit. xv, 65 (1847).
feehinocactus hamatus Muhlenpf. Allg, Gart. Zeit. xvi, 1% ( 1848),
Fehinocactus setispinus hamatus Eugolm, Pl Tandh, ii, 201 (18503,

Ovate-globose to oblong-cylindrical, Lurger, hecoming 10 to 20 c¢m.
high: radial spines fewer (10 to 12), stouter, larger (12 to 32 wmm.);
central spine stouter, 24 to 32 mm, long, hooked : otherwise as the last.
(1l Caet. Mex. Bound. t. 20, in part)—Type unknown.
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Extending from San Antonio, Texas, westward to the region of Iagle
Pass and IX]l Paso and sonthward into Coahnila and Chiliwiihua,

Specimens examined : TEXAR ( Lindheimer of 1346, near San Antonio;
Schott of 18352, at Fagle Pass: Bigelow of 1852, 1854, at Eagle Pass;
Eveans ot 1891, near El Paso; Neally of 1801, near Camp IHudson): also
specimens cultivated in St Louis in ISE6G] ISET, 18449, 1855, 1859,

The two forms of this well known species seews worthy of separation.  Although

there is much intergrading where the two ranges overlap, the extreme eastern and
northern forms seem almost specitically distinet trom those of the extreme west.

— = Npines necer hooled.

-+ [liby very muwmerous, crowded, acntely compressed, and wavy : upper (uswelly radial)
spine broud, thin and flat, the others teretish.

33. Echinocactus phyllacanthus Mart.; Otto & Dietr. Allg. Gart. Zeit. iv,
201 (1836).

IFrom globose to cylindrical, with depressed vertex, simple or pro-
liferous, 6 to 8.5 cm. broad : ribs 40 to 35 (sometimes as few as 30), very
much cerowded and compressed, thin, acute, and very wavy, contin-
uous or somewhat interrupted: radial spines 5 (sometimes 6 or 7),
straight and spreading, the 2 lowest ones white, rigid, 4 to 6 mm. long,
half as long as the 2 darker, angled, larger laterals, the uppermost
spine thin and broad (3 mm.), channcled above, faintly annulate, Hex-
ible, grayish-pink, 15 to 25 mm. long; central spines none: tlowers
small, dirty white: frait unknown.—Type unknown.

San Luis Potosi, to southern Mexico.

Specimens examined: SAN Luis Yorost (Parry & LPalmer 26Y;
Fschanzier of 1891): also specimens cultivated in Hort. Jacoby in 1857,
and in Mo. Bot. Gard. in 137,

The speeifie name reters to the thin and broud flexible ““Jeat-like” upper spine.

34. Echinocactus lancifer Dictr, Allg. Gart, Zeit, vii, 131 (1839).

Depressed, globose, 6 en. in diauneter, simple: ribs about 40, crowded
aud thin, very acute and wavy, scircely interrupted : spines straw-color
or very pale yellow; radials 7, the 1 lower ones short (5 to 6 i), rigid
and recurved, the remaining ones annulate, angled, bulbous at base,
the 2 laterals reflexed-spreading, 3 ¢m. long, shorter than but similar
to the solitary annulate central spine (which is often flattened toward
the apex), and half as long as the broad. thin, and scarcely rigid upper-
most radial, which is chamneled above: flowers deep rose-color: fruit
unknown.—Type nnknown.

San Lais Potosl.

Specimens examined: SAN Luis PoTost (ELschansier of 15391,

35. Echinocactus spinosus Waegener, Allg, Gart, Zeit, il 6o (188 ).

Lchinocactus wippermanni Muhlenpfl, Allg, Gart, Zeit. xiv, 370 (1546).
Eehinoeactus acifer Hopf. ex "oerst. Handh, Cacet. 520 (1846).

Depressed-globose, 6 ¢m, in diameter, simple, densely woolly on the

younger areolie: ribs 36 to 40, obliyne, crowded, thin and acuate, very
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wavy and tuberculate-interrupted: radial spines 14 to 22, setaceous
and white, more or less rigid, 12 to 14 mm. long (upper much shorter),
radiantly interwoven with those of adjacent clusters and densely cov-
ering the whole plant; central spines usually ¢ (oceasionally 1 to 3),
grayish with dusky tips, faintly annulate, the lateral ones concave
above, slightly longer than the terete lower one (which 18 sometimes
wanting) and usually twice as long as the thin flat upper one: flowers
and frait unknown.—Type unknown.

San Lnis Potosi.

Specimens examined: SAN LUIs 1’0T0SI ( Eschanzier of 1891).

Two forms appear in the Fachanzier coellection: one with about 20 radials and 4
centrals, of which the laterals are twice as long as the upper; the other with 14
radials and 3 eentrals (the lowest one wanting), of which the laterals are not twice
as long as the upper. In the original wippermanni the radials are 18 to 232, and the
centrals 1 to 3.

36. Echinocactus coptonogonus major Salm, Cact. Hort. Dyeck. 156 (1850).

Depressed, from u large indurated naked napiform base, 10 to 15 ¢m.
across the top: ribs 10 to 135, acute from a broad base, more or less
transversely interrupted and sinuous: spines 3, annulate, very stout
and erect from deeply sunken areol, reddish when young, becoming
ashy gray; upper spine stoutest, erect and straight, or slightly eurved
upward, flattened and keeled, and occasionally twisted, 4 to 5.5 em.
loug, the two laterals erect-divergent, straight, or slightly curved, terete
above and somewhat quadrangular below, 2 to 3 em. long; all from an
abruptly enlarged base: tlowers not seen, but said to be small and
white, with purplish median lines,—Type unknown.

San Luis Potosi to southern Mexico,

Specimens examined: SAN Luls Porost ( Kschanzier of 1891): also
specimen growing in Mo. Bot. Gard., 1893,

The tiat top of the plant seems coverod with the stout, erect and interlocking
sword-like spines, the central (and nppermost) one of each cluster of three being
much the Jargest and rising perpendicularly. The spines rise from such deep-seated
arcolie that the acute rib below each arcola projects between the two lateral spines
like a blunt tooth. K. coplonogonus ditters from the variety in itsa much smaller
spines, which are tive in number, the two lowest being very small and detlexed,

++ ++ Ribs tuberculale-interrupled: spines dissimilar (one or mare compressed).

37. Echinocactus hystrichacanthus Lem. Cact. Gen. Nov. 17 (18393).

(:lobose-conical, very stont, 6 dm. or more in diameler: ribs acute,
repand and crenate: spines reddish-brown with golden tips, annulate;
r:ulials 8 to 10, radiant, unequal, subterete; centrals 4, the lowest por-
rect, angular and very long: flowers and fruit unknown.—Type un-
knowi.

I'rom Coahuila to Vera Cruz.

Specimens examined : COANUILA ( Thurber of 18535 Poselger of 1855):
VERA CRUZ (Poselger of 1851): also specimens cultivated in Hort. Bot.
Berol, in 1869,
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38. Echinocactus bicolor Gal.; Pfeiff, Abbild, Cact. ii, t. 25 (1843-50).
Fehinocactus bicolor pottsii Salm, Cact. Hort. Dyck. 173 (1850),
Eelinocactus pottsii Seheer; Secm. Dot. Herald, 291 (1852-57), not Salm,

(rlobuse-ovate, stout, 3.5 to 10 ¢m, in diameter, sometimes becoming
20 ¢, high: ribs 8, oblique and obtuse, compressed : lower radial spines
and centrals vartegated red and white; radials 9 to 17, spreading and
recurved, slender and rather rigid, the lowest one shortest (1.5 to 2 ¢m.),
the laterals longer (2 to 4 cm.), abont equaling the 2 to 4 flat flexuous
ashy upper ones; centrals 4, tlat and ilexuous, 3 to 6 em. long, the upper-
most thin and not longer than the erect and rigid laterals, the lowest
very stout, porrect and very long: tlowers funnelform, purple, 5 to 7.5
c¢m, long: frait unknown, (Il 1, ¢.})—Type unknown.,

Chihuahua, Coahuila, and San Lus Potosl,

Specimens examined : CHIMUAHUA ( Wislizenus of 18463 Potts of 1830
Frans of 1891): COAMUILA (Palmer 373): SAN Luis Porost (Palmer of
1879; Fschanzier of 1891): “Northern Mexico” (LPosclger): also speci-
mens cultivated in Mo, Bot. Gard., 1881, and in Harvard Bot. Gard.,
1882,

The radial spines nanally nnmber ¢ to 11, but the Chihwalhna specimens of Evans
show 14 to 17, thus resembling schaottii,  The chiet distinetive charneter hetween the
two 1 fonnd in the relative development of the centrals, in bivolor the lowest, in
schollii the uppermost being the most prominent.  In the former, also, the uppermost
central is not ouly not more prominent than the Interals, hut it is flat; while in the
latter it i8 not only the most promment hat is carinate below,

39. BEchinocactus bicolor schottii Iingelin, Syn. Cact. 277 (1856).

Ovate or ovate-cylindrie, 10 to 15 ¢m. high, 3 to 7.5 em, in diameter:
radial spines 15 to 17, stratght; uppermost central broadest and longest
(3 to 4 em.), Hlat above and kecled below, straight or a little curved, the
3 others compressed or subterete, shorter and straight.—Type, Schott
of 1833 in Herb, Mo, Bot., Gard.

“On eretaceous hills covered with chaparral,” from near Mier on the
Lower Rio Grande, Texas, to San Luis Potosi.

Specimens examined: TEXAS (Schott of 1833): SaN Luls PoTOSI
(Palmer of 1382),

40. Echinocactus orcuttii Engelm. West Amer. Sci. ii, 46 (18886).

Cyhndrical, 6 to 10.5 dm. high, 3 dm. in diameter, single or in clus-
ters up to 13 or more, not rarely decnumbent: ribs 18 to 22, often oblique:
spines extremely variable, angled to flut, 1 to T mm., wide: radials 11
to 13, unequal, lowest and several laterals thinnest; centrals 4: flowers
about 4 em. long, deep-ecrimson in center bordered by light greenish-
yellow: fruit globose and green, about 16 mm. in diameter: seeds
(nuripe) brown, tuberculate, LS mm, Jong, (1L W, Amer, Sei, ii, 47)—
Type, Orentt of 1383 in Terh. Mo, Bot. Gard.

“Palm Valley, Lower California, 30 to 50 miles southeast of San
Diego.”

Specimens examined : LOWER CALIFORNIA (O, K. Orcutt of 1883).
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41. Echinocactus limitus Engelm. MRS,

Globose and large, 3 dm. or more in diameter: ribs 21, oblique, thick
and broad (compressed above), slightly interrupted @ radiad spines 12 to
16, about 2.5 em. long, upper and lower most promment, Iaterals ocea-
sionally somewhat twisted; central spines f, ashy-red, finely annulate,
slightly recurved, npper and lower ones flat and broad, 4 to 4.7 cm.
long, lateral ones angular and shorter: flowers companulate, purplish-
brown or dusky, 3.0 to 1 em, long and broad: fruit green.—Type, Hitch-
cock of 1376 m Herh, Mo, Bot. Gard.

Along the “Dbonndary line south of San Diego, with Agere shawii
and Cereus emoryt.”

Speciimens examined : Boundary line between California and Lower
Cahfornia (G, M, Hitcheoek of 1876): alxo specimens cultivated at Shaw’s
Garden in 1876,

++ r ++ Liha deeply sulcale or tuberernlate: spines similar (all flat or all terele) und
interwoven with those of adjacent elusters (ercept tn No, 49 ),

f

== Tubercles more o legs contluenl al base : flowers reddish (unless in No. 47).

42. Echinocactus johnsoni Parrvy. Bot, King Surv, 117 (1871).

Oval, 10 to 15 em. high: ribs 17 to 2L, low, rounded, tuberculately
mternrupted, close-set, often oblique, densely covered with stoutish
reddish-gray spines: radial spiues 10 to 14, 1.5 to 3 cm. long, the
uplF_];,mgvﬁt; centrals 4, stonter, recurved, 3.0 to L enm, long: tlowers
D oth 6.5 eme long and wide, from deepred to pink: seeds reticulate-
pitted.—Tvpe, Johnson of 1550 in Herb., 3o, Dot. Gard.

Near St. George, Washington Coununty, extreme southwestern Utah,
and extending into southern Nevada (ubout Vegax Wash, fide Coville),
and doubtless mto adjacent California (Invo County),

_ Bpecimens examined: Urai (Johnson of 1870, 1874; Purry of 1870;
Palmer ol 1877).

Dr. Merri:m savs that this Hiil‘l’.?iﬁH is “reaten by the Painte Ilians, who peel it as

wo would a cucumber.”

43, Echinocactus johnsoni octocentrua, viar, nov,

Central spines 8, strongly bulbous at base, the upper half red,
recurved-spreading, 2.0 to 3 em, long: flowers 5 cni, long and wide,
pink.—Type, Coville & Funston 275 in Nat, 1lerh,

Ruasting Springs Moantains, Inyo County, California,

Specimens examined : CALIFORNIA (Coville & Funston 278 of 1801).

This variety seems to represent the extreme western fori of the species.

44. Echinocactus unguispinus bngeehn, Wisliz, Rep. 27 (1818).

Depressed-globose, 10 cm. in diameter, 7.5 ¢m, high: ribs 21, tubercu-
late-interrupted: radial spines about 21, slender, white, recurved,
interwoven with those of adjacent clusters, the lower ones 12 to 20
mu. long, the upper ones 24 to 30 mm. long: central spines 5 (rarely
6), stouter, longer, horny, turned upward, the upper ones 24 to 36
mu, long, the lowest one very stout, brown-tipped, euarved downward,



37D

20 to 24 mm. long: flowers (from shrivelled specimens) about 2.5 em,
long and probably pale-red: fruit unknown. (I, Cact. Mex, Dound. t.
33, figs, 6-8)—Type, Wislizenus of 1347 in Herb. Mo. Bot. Gard.

Chihuahua, about Pelayo.

Specimens examined: OHIHUATNIUA { Wislizenus of 1847),

“The Inrge recurved spines, especially fhie stontest central ome, whiel is of a
bluish horn-color, with a brown point, and 18 enrved and hent downward like a
large fang, cover the whaole surficer of the plaut, and give it a very pretty appear-
ance.” The frait and sced characters ol the original deseription were taken from
fruits eollected by Dr. Grege about =an Lorenzo (Chihmahuny, whieh Dr Lugelmann
at the thine did not doubt belonged to this species, but which sfterwards proved to
belong to E. uncinatus,  The prominent tubereles have the woolly grosve character-
istic of Coryphanths. This epecies has heen referred to intertertus, but iy prohably
distinet.

45. Echinocactus intertextus Finzelin. Svn. Cact. 277 (1856).

Ovate-globose, 2.5 to 10 em. high: ribs 13, acute, somewhat oblique,
tuberculate-interrupted, the tubercles with o woolly grove: spine short
and rigid, reddish from a whitish base and with dusky tips; radials
16 to 25, closely appressed and mmterwoven, the upper 5 to 9 setaceous
and white, straight, 5 to 12 mm. long, the laterals more rigid and a
little longer (S to 1L mm.), the lowest stout and short (4 to 8 nm.), a
little recurved; contrals 4, the 3 upper ones turned upward and
exceeding the radials and mmterwoven with them (10 to I8 mm. long),
the lower one very short (2 to 4 mm.), stout and porrect: tlowers about
2.5 cm. long and wide, purplish: fruit globose, dry, about 8 mm. in
diameter: seeds reniferm, slightly rongh and shiming, about 2 mm, long.
(Tl Cact. Mex. Bound. t. 34)—Type, specimens of Wislizenus and
Wright in ITerb. Mo, Bot. Gard.

From the Pecos River, Texas, westward to Ikl Paso and sounthward
into Chilinalua,

Specimens examined: TEXAR ( Weight of 1351, 18525 Fagelmann):
CHutvamuvA ( Wislizenus of 1546,

46. Bchincocactus intertextus dasyacanthus Engeim. Syn, Caet, 277 (1806).

Ovate or conical, becoming 15 em. high: spines slender, longer, more
ashy; radials 19 to 25, setaceous and i nmny servies, 12 to 16 mm. long,
the 7 to 9 upper ones more slender, shortery, whitish, and faseicled;
centrals searcely stouter, I8 to 22 mn. long, the upper 3 exceediag the
rest, the lowest one porrect and but little shorter.  (F{lL Cact, Mex,
Bound. t. 35, ties. 1-5)—Type, spechmens of Wright in Herb. Mo, Bot.
Gard.

Irom the recion about El Pase, Texas, and contiguous New Mexico,
gonthward into Chibnahua and San Luis Potosi.

Specimens examined: Texax (Lindheimer of 1544 Wright of 1801,
1852; Engelmann: Lenomon of 1S81): NEw MEXICO ( Erans of 1591, at
Rincon; Neally of 1891): Critite AHUA ( Krvang of 1891, at Juarez): SAN
Luis Portost (Eschanzier of 1891),

Very closely resembles Cactus dasyacanthus and might be mistaken for it.
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47. Echinocactus erectocentrus, sp. nov,

Broadly ovate and simple, with very flat base, 8 em. high: ribs 21,
oblique, tuberculate-interrupted: spines terete, rigid, interwoven;
radials 14, pectinate-appressed below, spreading above, bulbous at
base, 10 to 12 mm. long, the 4 or 5 lower ones shorter, with white base
and pink tips; the solitary central from the upper part of the areola,
longer (20 mm,). ercet and slightly ¢arved, darker: flowers yellow (#):
fruit unknown.—T'ype in Nat, Ilerb. and Herb. Coulter.

Near Penson, Arizona, and also near Saitillo, Coahuila.

Specimens examined: ARIZONA (Fvanrs of 1391): CoAnviLA ( Weber
of 1869).

The plant is characterized by its very flat base, on which the spines are persistent
even to the ovigin of the root, and by uniformly erect eentruls, It is nearly related
to I. horripitus Lem,, to which the Webber plant has bheen referred, but judging by
descriptions of that species, no snch reference can be made on acconnt of 1ts much
smiller spines, more numerous radials, strictly erect centrals, and always simple
habit. [tseems so nnlikely that this species would be found atsuch widely-separated
stations ns Benson, Arizona, and Saltille, Coabuila, that there must be o suspicion of
shifted labels on the part of one of these collectors,  Mr. Evans’s only Mexican collee-
tions are from Chilinihina, just across the Rio Grande fromn El Paso, and it is harely

possible that this plant should bear & Chihhuahua label, but this is only suggested by
the location of the Webber station,

== Tnubereles distinet {as in Cactus): flowers yellowish or whitish (in No. 50 some
times shading to purple).

48. BEchinocactus sileri Fugoelm, MSS,

Globose: ribs 13, prominent, «densely erowded, with short rhomie-
angled tubercles: radial spines 11 to 13, white; eentral 3, black with
pale base, 18 mu, long, the upper one slightly longer: flowers scarcely
2.5 em. long, straw-colored: fruit unknown.—Type, Siler of 1883 in
Herb. Mo. Bot. Gard.

Cottonwood Springs and Pipe Springs, southern Utah.

Specimens examined: UTAHR (.. I.. Siler of 1833).

49, Bchinocactus papyracanthus Engelm. Trans. St. Louis Acad. ii, 202 (1863).
Mamillaria papyracantia Enoelm, Pl Fendl, 49 (1849).

Ovate, about $ em. high and 3.5 ¢m. in diameter, proliferous: ribs 8,
oblique, completely broken up into tubercles, of whieh the lower ones
are proliferous: all the spines flat, ehartaceous, flexible, and silky-white;
radials 8, short (3 to 4 mm.), all directed laterally or downwards; cen-
trais 3 or 4, much longer, the 2 or 3 upper ones curved upwards, 12 to
18 mm. long, the single lower one longer (20 to 28 mm.) and broader (2 to
2.50mm.), turned downwards: flowers 2.4 to 2.6 em. long and slightly
broader, pearly white: fruit unknown.—Type, Fendler 279 of 1547 in
Herb. Mo. Bot. Gard.
 ¢In a valley between the lower hills,” near Santa Fe, New Mexico,
#in loose red sandy though fertile soil.”

Specimens examined: NEW MEX1CO (Fendler 279 of 1847; Bandelier
of 1882),
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Collected but once by Fendler, and 35 years later, near the same sfation, by Band-
elier; reported by Marcus E. Jones in Zoe, 1ii, 301 as ‘‘scarece everywhere,” but
with no further statement as to station. “Spines silky-white, shining, of the con-
stituency of stilt paper.”  The generie relationship as yet rests only on the fact that
the floral and spiniferous areoliv join nt the apex of the young tllhﬂ‘[‘tlt"ﬂ otherwise
the whole appearance of the plant is that of a Caectus,

50. Echinocactus simpsoni, Engelm. Trans, St. Touis Aead. ii, 197 (1863).

Subglobose or depressed, turbinate at base, simple, often clustered,
7.5 to 12,5 em. in diameter: ribs 3 to 13, only indicated by the spiral
arrangement of the prominent tubercles, which are 12 to 16 mm, long
somewhat quadrangular at base and cylindrie above: exterior spines
20 to 30, slender, rigid, straight, whitisl, 3 to 12 mm. long, with 2 to 5
additional short setaceous ones above; interior spines 8 to 10, stonter,
yellowish and reddish brown or black above, erect-spreading, 10 to 14
mm. long; no truly central spine: flowers 16 to 20 mm. long and nearly
as broad, yellowish-green to pale-purple: fruit green aund dry, 6 to 7
mm. long and almost as broad: seeds black, obliouely obovate, tuber-
culate, 3 mm. long. (Ill. Cact. Simpson’s Exped. t. 1, 2.)—Type, II.
Eungelmann of 1859 in Herb. Mo. Bot. Gard.

In high mountain valleys and on rocky ridges, from the eastern slope
of the Rocky Mountains of (‘olorado westward through Utah and into
the mountains of Nevada.

Specimens examined: COLORADO (I’arry of 1860, 1862; Hall & Har-
bour of 186G2; unnamed collector in 1871; Greene 131; Palmer of 1877;
Martindele of 1878; Patterson 211): UvrAn (H. Engelmann of 1859;
. Engelmann of 1874; Johnson of 1883).

51. Bchinocactus simpsoni minor FEngelm. Trans, 8t. Louis Acad, ii, 197 (1863).

The whole plant, tubercles, spines, lowers, and seeds smaller.—Type,
Hall & Harbour of 1862 in Herb., Mo, Bot. Gard.

Mountains of Colorado.

Specimens examined: CoOLORADO (Hall & Harbour of 1862; Wolf &
Rothrock 54 of 18735 . Engelmann of 1374).

52. Echinocactus simpsoni robustior, var. nov.

Larger in every way: tubercles much larger: exterior spines 16 to
20, 18 to 23 min. long; interior spines about 10, 20 to 28 mm. long.—
Type, Watson of 1868 in Herb. Mo. Bot, (rard.

From the Humboldt Mountains of Nevada, northward to Washing-
ton ( ?).

Specimens examined: NEVADA ( Watson of 1868): WASHINGTON
(Brandegee T93; Tweedy of 1882).

While the specimens of Brandegee and T'weedy seem referable to this
form, the oceurrence of an Fehinocactus so far north calls for a more
careful inquiry as to the really indigenous character of the material.

A peculiar monstrosity of /. simpsoni and its varieties is that which is styled
“gnake cactus” or “brain cactus.” So far as it has cowe to my observation it is
found among the mountains of Colorado, and is & modification of £, minor. It con-
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sists of 2 hemispherieal mass 15 em. or more in diameter, with brain-like convolutions
formed by the winding of a single ridge, bearing no resemblance to the normal
plant. It is usnally proliferous about the border, and T havo seen develop from it
the normal forms. There are also ull intermediate forms hetween this and the type
form. There oceurs ulso a cone-like form of this monstrosity 10 to 11 cm. high,
found in the same region, int apparently developed from regular simpsoni. I have
seen, also, the same “hrain™ form assumed by Cactus niveus aristalus 1n speci-
mens cultivated in Mo, Bot. Gard. It is very probable that this eurious habit is far
more general among Cacti awl Eehinocacti than shown by this reeord,

ECHINOCACTUS CALTFORNTCUS Monville, Cat, (1846), was described
from seedlings whose 1dentity and native country are so very uncertain
that no further statement can be made concerning them,

ARTIFVICIAL KEY TO THE SPECIES.

The following key, based upon spine characters, may be useful in case
of incomplete material. Forms found within the boundaries of the
United States are priuted in italics, The species and varietics are
indicated only by their specifie or varietal names, and the numbers refer
to the serial numbers of the synoptical presentation,

* Some af the spines hooked.

— Central spines none.
pubispinug (29).
— — Ceniral spine solilary.
Spines annuiate,
entoryt (11),
Spines not annulate,
Some radials and the eentral hooked.
wrightii (23), pubispinus (29).
Only the central hooked,
nehlenp fordtii (32).
4= Ceniral spines 4,

++ Some or all of the spines annulate,
Radials 8 to 11,

All the spines annulate,
peninsnlie (10),
Omiy the eentrals nnmulate.
longihamatus (20), hrevispinus (21).
Radials [2 to 14.
eylindracens (), hamatocanthus (19).
Radinls IR to 28,
wislizend (14).
-+ ++ Nomne of the apines annulate,
Radials 7 or ¥,
Only o central hooked.
whipplei (25,
Some radials and a central hooked,
uncinatus (22), sinwatus (30).
Radinls & to 1],
spinesior (206), scheerii (28), sinnaius (30,
Radinls 12 to 1X.
brevihamalusg (27), scheerii (28), sinuatus (30).
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= w = + Central spines 5 to 8.

Radials 6 to 10: centrals annulate.
cornigerus (13).
Radials 12 to 14: centrals annnlate.
hamnatocanthus (19).
Radials 20: no anunlate spines,
polyancistrus (24).
" * None of the spines hooked.,

+ Central spines none.
Ribs 8 to 10, broad.
horizonthalonius (D).
Ribs 40 to 55, very thin and wavy,
phyllacanthus (33).

~— + Central spines solitary.
Radials 5 to 9,
Riba ¥ to 10, broad.
horizonthalonius (5), ingens (6).
Ribs 13 to 21.
terensis (1), emoryi (11), rectispinus (12},
Ribs 40, very thin and wavy.
lancifer (34).
Radials 14 to 22.
Ribs 13.
sefigpinus (31).
Ribs 21,
erectocentrus (47).
12ibs 36 to 40.
spinosus (35).
+~ + + Central spines 2 or 3.

Radials none: riba 10 to 15,
nigjor (36),
Radials 8: ribs 8,
papyracanthus (49),
Radinls 11 to 13: ribs 13,
gileri (48).
Radixzls 14 to 16: ribs 13,
setispinus (31).
— =+ + Central apines 4.
Ribs 8,
Radiais 8 to 10,
hystrichacanthus (37), bicolor (38), papyracanthus (49).
Radials 11 to 17.
bicolor (38), schottii (39).
Ribs 13 to 21.
Spines all rigid and annnlate.
polycephalus (1), xeranthemoides (2), parryi (3), viridescens (8).
At least some of the radials setaceous or bristly.
lecontei (16), jonesii (16).
Spines dissimilar (one or more flattened).
orcuttii (40), limitus (41).
Spines similar (all flat or all terete), closely interwoven,
johnsoni (42), intertextus (45), dasyacanthus (46).
Ribs 36 to 40.
spinosus (35).
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+ =+ —+ =+ = Central spines 5 to 7.
Radials 3.
pilosus (17).
Radaals 7 to 9.
pringlei (18).
Radials 21.
unguispinus (44).

e 4=+ 4 +— « (‘entral epines 8 to 10.
Radials 10 to 14.
octocentrus (43).
Radials 16 to 30.
gimpsoni (50), minor (H1), robustior (52).

* %% Onines entirely wanting.
myriostigma (7).

GEOGRAPHICAL DISTRIBUTION.

The genus Echinocactus has a strong development within the United
States, but has no such northern extension as Cactus, its extreme north-
ern limit being in the southern horders of Colorado, Utah, and Nevada,
unless we cexcept the possible occurrence of F. simpsoni robustior in
Washington. With more careful exploration, especially of the Great
Basin region, other forms will be discovered, but as recognized in this
revision, 36 are known within our borders, 15 of which are restricted to
the United States. Owing to the insufficieney of knowledge no state-
ment c¢an be made concerning the distribution of Mexican forms, and
pothing very satisfactory concerning those oceurring within the United
States.

No Echinocactus has such an east and west distribution along our
borders as have some species of the genus Cactus, the only one approach-
ing any such distribution being cylindraceus, which seems to be a Lower
Californian form that has extended from southeastern California to
southern Utah and southwestern Texas, althongh it may have an
equally wide Mexican distribution.  All the other species seem to have
extended northward along comparatively narrow lines, and indicate in
a general way their Mexican origin,  Other Lower Californian forms
which extend within our boumdaries are: peninsule, which only reaches
the southern borders of California; and emoryt and lecontei, which are
also Sonoran, the former ranging northward in the lower basin of the
Colorado (extreme southeastern California and adjacent southwestern
Arizona), the latter extending farther northward to southern Nevada
and southern Utah. The occeurrenee of forms in Lower California which
seem best referred to iweislizent 18 somewhat puzzling, as otherwise
that species has been found restricted to a mueh more eastern distribu-
tion, one of Chilnahuan origin, The only pure Sonoran form that
reaches us, so far as recorded, is polycephalus, which extends northward
through the lower basin of the Colorado to sounthern Nevada and
southern Utah, an extenston resembling that ot lecontei. Types from
Chibuahua and Coahuila have extended into Texas, usually ranging



381

eastward throughout its southern borders; horizonthalonius, intertextus,
and dasyacanthus are confined to the very nsual narrow northern exten-
gsion between the I’ecos in Texas and the Upper Rio Grande in New
Mexico; longithamatus, brevihamatus, and scheerii are forms which belong
to the region of the “Great Bend” of the Rio Grande; while rorightis,
muhlenpfordtii; and terensis are found throughout the southern border
of the State, the first extending from El Paso to the mouth of the Rio
Grande, the second from [£1 Paso to San Antonio, the third from the
Pecos to the Colorado of Texas. The last three species, doubtless,
have an equally wide east and west Mexican distribution. In opposi.
tion to this usually eastern extension of Chilimahunan and Coahuilan
torms, the three following extend westward trom the I’ecos-El Paso
region into Arizona, the first reaching southern Utah: wislizend, sinu-
atus, and erectocentrus. From the low country of eastern Mexico setis-
pinus and schottit reach the basin of the Lower Rio Grande, the former
extending as tar northward as the Brazos.

The fifteen forms said to be restricted to the United States doubtless
include some that are Mexican, and the statements here made are
simply based upon the present record., Naturally the region of highest
northern extension shows the greatest number of these peeuliar forms,
and such extension has evidently been most favored by the eonditions
of the Colorado basin, Nevada, Utah, and Colorado, having been
reached through this avenue. The most prominent northern type is
simpsont and 1ts varieties minor and robustior, the species ranging
through Colorado, Utah, and Nevada, minor being restricted to Colo-
riado and robustior to Nevada, with a possible high northern extension,
In the region comprizing the sonthwestern corner of Colorado, southern
Utah, southern Nevada, northern Arizona, and adjacent California, we
find the largest display of forms that do not seem to have Mexican rep-
resentation. In addition to the three already mentioned, there arve
xeranthemoides, polyancistrus, whipplei, spinosior, pubispinus, johnsont,
octocentrus, and siferi, making eleven of our fitteen forms. Of the
remaining tour, hamatocanthus and brevispinus belong to the “Great
Bend?” region of Texas; viridescens is a form of extreme southern Cali-
fornia, and the peculiav papyracanthus, restricted so far as known to
New Mexico in the neighborhood of Santa I'¢. The species orcuttii and
limitus are as yet recorded only from the boundary between California
and Lower Caltfornia; but doubtless they with viridescens will be found
to have a Lower Californian distribution.

5. CEREUS Mill. Gard. Dict. ed. 8 (1768).

- Plants of various habit (globose to cylindrical, trailing, climbing, or
erect), sometimes very large, with spine-bearing ribs: tlower-bearing
areolae close above fully developed spine-bearing arcolx: ovary bear-
ing scales which are naked or woolly and often spiny in the axils: fruit
succulent: seeds almost without endosperm: embryo mostly hooked,
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with short or foliaceous cotyledons.— FEchinopsis Zuce. (1837); Cephalo-
cereuns 1’feift. (1838); Cephalophorus Lem. (15833); Pilocereus Lem. (1839);
Echinonyctanthus Lem, (1839); FEechinocereus Engehln, (1848); Cleistocac-
fus Lem. (1861).

It is often perplexing to distinguish between the low forms of Cerens and FEchino-
cactus in the absence of complete material.  But the fact that the Howers of Fekino-
cactus are developed just above the nascent spine-hearving areolie, and those of Cercus
just above the fully matnred hunehies of spines, resnlts in making the lflowers of the
one terminal and of the other lateral. Even in the absence of flowers it is very
geldom that the position and age of tlower-bearing arcolie can vot be easily deter-
mined,

Our information with reganl to the large species of (‘erens, even those which are
of cconomic valne throughout Mexico, is very seanty, In 18369 Dr, Engelmann
visited Dr. Weber in Paris, who had collected Caeti extensively in central and sonth-
orn Mexico, amd had nuvde o Targe acennmlation of notes,  These notes are now to be
found nmonyg those of Dr, Engelmuann, and although often incomplete, and even
incoherent in the characterization of species, | have ventured to inelude them.

I. ECHINOCEREUS. Stems oval or eylindrical: sceds tuberculate: em-
bryo straight.

= Stems oval: ribs nunterous (10 1o 21): spines numerous (12 to 50), pectinale.

— Flowers green: central spines 7 to 5 em. lony; radials not erowded,

1. Cereus viridiflorus Engelm. ’l. Fendl. 50 (1849).
Fehinoeereus viridiflorns Engelm. Wisliz, Rep. 7 (1848),

Subglobose, simple or spartngly branched, 2.5 to 7.5 em, high: ribs
13, acute, searcely interrapted: radial spines 12 to 18 (with 2 to 6 seta-
ceons upper ones), straight and strietly radiant, 2 to 6 mn. long, later-
als longest and reddish brown, the rest white (rarely purple); centril
none or i single stout, straight or curved spine (rarely a second more
slender one) 12 to 14 mm. long, variegated purple and white: flowers
2.0 ¢m, long and wide, greenish-brown outside. yellowish-green withing
petals obtuse: fruit elliptical and greenish, 10 to 12 mm, long: seeds 1
to 1.2 mm. long, tuberenlate.—Type, Wislizenus H14 of 1846 in Herb,
Mo. Bot. Gard.

I'rom the Laramie Mountains of southern Wyoming, southward
through Colorado to castern New Mexico and the high plains of north-
westere Texas., The most northern Cereus,

Specimens examined: WyYoMING ( Hayden ot 1856, at base of Lara-
mie Mts.): COLORADO (Hall & Harbour 69 of 18615 Seoritle of 1563
(reene 1325 Martindale of 1879; Jones 103): NEW MEXICO (Fendler
2735 Wiight, near Santa Fé; Frans o 1804 ): TBXAS ( Wislizenns H14
of 1846 Wright of 1344, Bigelow of 1855): also specimens cultivated
i Mo, Bot. Gard. in 1861; and growing in same garden in 1892 and
1893.

This and the following variety are exceedingly variable as to color of radial spines
and presenca of one or two centralz.  Some clusters of spines way be all red, others

all white, others variegated: and in the spring the bright porple and white spines
are far more showy than the inconspicuons grecush lowers, the hies of color ofton
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ocenrring in hamis abont the plant. In the Evans specimen, from Brewster County,
New Mexico, the rilis are Ti, the radial spines as many as 20, and the centrals 3 or 4,
i form which was also seen among the plants eultivated in the Missouri Botanical
Garden,

2. Cereus viridiflorus tubulosus, nom. nov.

Cerens viridiflorus cylindricns ngelm. Syn, Cact, 278 (1856), not . eylindricus
Haw.

Larger and becoming eylindrieal, 7.5 to 20 em. high and 2.5 to 5 em
In diameter: spines 4 to 12 mm. long; the central (when present) longer
(12 to 20 mm.) and stouter: petals acute. ([U. Cact. Mex, Bound. t
36)—Type, Wright of 1851 in lHerb. Mo. Bot, Gard.

Southwestern Texas, (rom the Pecos to the region about El Paso.

Specimens examined: TeXAs ( Wright of 1851; Evans of 1891): also
numerous specimens in cultivation,

3. Cereus chloranthus Engelm. Syn. Caet. 278 (1856).

Cylindrical, simple or sparingly branching at base, 7.5 to 25 em. high,
3.0 to 5 enn In diameter: ribs 13 to 18, somewhat interrupted: radial
spines 12 to 20, laxly radiant and pectinate, setiform and white, 4 to 10
mm. long, the lower Laterals longest (3 to 10 mn.) and often purplish at
apex, upper ones shortest, 5 to 10 additional shorter xetaceous ones
above; centrals 3 to 6 (none in young plants), the two upper shorter
(12 mm ), divergent upward and mostly purplish, the 1 to 3 lower ones
longer (18 to 30 mm.), divergent and deflexed, white: flowers 2.5 em.
long, yellowish green, always low down on the plant (usually below
the middle): fruit subglobose, 1.2 ¢, in diameter or less, spiny:
seeds orbicular and compressed, 1.0 to 1.2 mm. in diameter, contluent-
tuberculate. (Il Cact. Mex, Bound. t. 37 and 38)—Type, Wright and
Bigelow spectmens in Herb, Mo, Bot, Gard.

Common on stony hills about [l Paso, Texas, and in adjacent New
Mexico.

Specimens examined: TEXAR ( Wright of 1831 and 18525 Bigelowe of
1852; G. R. Vasey of 1851, Kl DPaso; Le Conte 125 Brigys of 1892; Tre-
lease of 1892): NEwW MEXICO (Frans of 1301: Nealley of 1891): also
growing in Missouri Botanie Garden in 1892 and 1893.

~ +— Flowers yellow: central spines 5 to G mm. lonyg: radials crowded.

4. Cereus dasyacanthus Engelm, Pl Fendl. 50 (1849).
Echinocereun dasyacanthus Engeln, Wisliz, Rep. 16 (18483,

Ovate or subeylindrie, 12,5 to 30 em. high, 5 to 10 em. in diameter,
simple or sparvingly branched at base, subeespitose: ribs 15 to 21,
straight or oblique, somewhat interrnpted., with crowded areolae: spines
20 to 30, straight, rigid, stellately spreading, porrect in every direction
and interlocked, ashy-gray or reddish (white in weaker plants); radials
16 to 24, laterals longest (12 to 11 man.} and somewhat bulbous at base,
upper shorter (6 to 8 mm.) and slender, lower about 10 mm.long and

3898—No, T——3
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stoutest; centrals 3 to 8, stouter, deflexed or porrect in every direction:
flowers near the vertex, 7.5 cm. or more long, yellow: fruit subglobose
and spiny, green or greenish-purple, 2.5 to 3.5 cm. in diameter: seeds
subglobose, 1.2 long, strongly tuberculate. (Ll Cact. Mex. Bound. ¢,
39, 40, 41, f. 1 and 2)—Type, Wislizenus of 1846 in Herb. Mo. Bot. Gard.

Common about El Paso, Texas, thence down to the canyon of the Rio
(Grande, and west into Arizona.

Specimens examined: TeEXAS ( Wislizenus of 1846; Wright of 1849,
1850, 1851, 1852 and 1857; Bigelow of 1852; MWiller of 1831; G. R.Vasey
of 1881, 1 Paso; Keans of 1891; Trelease of 1892): AR1ZONA (Lemmon
of 1881; Wilcox of 1804, I't. Huachuca): also growing in Missouri Botan-
ical Garden in 1892 and 1893,

The whole plant 1s densely covered by the innumerable ashy-gray or reddish spines,
When fully ripe the fruit is said to be *“delicious to eat, much like a goossherry.”

5. Cereus dasyacanthus neo-mexicanus, var. nov,

Differs in the remote areolie (1 to 1.5 em. apart), fewer spines (11
radials and 4 centralg), which are much stouter, 10 to 12 mm. long, radi-
ating, scarcely (if at all) pectinate, and larger seed (1.5 mu. in diam-
eter).—Type, Wright 366 in Herb, Mo. Bot., Gard.

Sontheastern New Mexico.

Specimens examined: NEw MEX1co ( Wright 366),

6. Cereus ctenoides Engelm. Cact. Mex. Bonnd. 31 (1859).

Ovate, subsimple, 5 to 10 ¢m, high, 3.5 to 6.5 em, in diameter: ribs
156 or 16, usunally oblique and somewhat interrupted, with c¢rowded
areol:i (2 mm, apart): spines rigid and interlocked, with bulbous base,
whitish and at length ashy, 2 to 8 mm. long; radials 14 to 22, pectinate,
laterally compressed and often recurved, lowest 2 to 4 mm,, lateral 6
to 8 mm., uppermost 1 to 2 muw long; centrals 2 or 3 (rarely 4), stout,
in one longitudinal series, 2 to 6 mm, long: flowers 5.5 to 8 ¢, long
and broad, bright-yellow with a light-green center: ovary spiny. (7IL
L. ¢. t. 42)—Type, the Wright and DBigelow material in Herb., Mo. Bot.
Gard.

From Eagle Pass, Texas, to the I’ecos, and southward into Coahuila
and Chihuahua, .

Specimens examined : TEXAS (Bigelow of 1853, at 1iagle I’ ass; Wright,
at the Pecos): COANUILA ( Bigelow of 1853, abont Santa Rosa): CH11UA-
HUA (Pringle 204 of 1885, distributed as dasyacanthus.)

A specimen, probably from Oracle, Arizona ( Fvang of 1891), seems to belong with
theso forms, hut is hardly referable to any of them. It is simple or proliferous
ovate-cylindrical, 10 to 20 em. high, with 16 tuberculate riba, red-tipped spines, 10
to 12 radials 6 to 10 min, long (the upper much shorter), mostly 3 darker-red cen-
trals, the lower one stonter and slightly deflexed equaling the radials, the 2 upper
usually much shorter, It is possibly o form of elenoides, but the eentrals are not in

one longitudinal series.  There is some nneertainty also as to its stution, so that this
possible westorn vxtension of clenegides can nol be allirmed.
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+~ +~+ Flowers red: radial spines crowded.
+~ Ceniral spines rvery short {longer in radians) or none,
7. Cereus caespitosus Engelm. Pl. Lindh. 247 (1845).
Echinocerens caspifosus Engelm, Wisliz. Rep, 26 (1848).
Cereus concolor Schott, ngelm. Pacif. R. Rep, iv, errata and notes, ii (1856).
Cereus ceegpitosus minor and major Engelin, Syn. Caet. 280 (1856).

Ovate-globose to ovate-cylindrical, usually 2.5 to 5 em. in height and
diameter (rarely as mueh as 12.5 to 15 em, high and 5 to 9 em. in dia-
meter), cespitose (often 5 to 12 heads) or sometimes almost or quite
simple: ribs 12 or 13. straight, with confluent tubercles and approxi-
mate areoke: spines white (sometiines rosy or brown), somewhat or not
at all interlocked; radials 20 to 30, pectinate, straight or subrecitrved,
the npper and lower shorter, the lateral longer (4 to 8 mm.); centrals
none, or rarely 1 or 2 very short ones: flowers rose-purple, 5 to 7.5 em.
long and broad, the tube with numerous extra-axillary pulvini bearing
brown or black bristles: fruit green, ovate, 18 to 20 mm. long: seed
obliquely obovute, strongly tuberculate, black, 1.2 to 1.4 mm. long, some-
times almost globose. ([Iil. Cact. Mex. Bound. t. 43 and 44)—Type,
Lindheimer 402 of 1845 in Herb. Mo. Bot. Gard.

From the Canadian and Arkansas rivers, in Indian Territory, south-
ward through Texas east of the Pecos, and into the states of Mexico
east of Chihuahua. Apparently the most eastern Cereus, with a west-
eri: limit near the 100th meridian.

Specimens examined: TeExAs (Lindheimer 402 of 1845 and 1851;
Wright of 1849 and 1850; Smith of 1856; Hall 235; Miss Soulard of
1883): CoAHUILA (Mo. Bot. Gard. of 1890): SAN Luis PoTosI ( Eschan-
zier of 1891): also cultivated in Harvard Botani¢c Garden in 1846 and
1849; and in Missouri DBBotanic Garden in 1843 and 18486,

This species is said hy Prince Salm to he c¢nltivated in Enrope under the name
Echinopsis reichenbachiana, und to be confused with pectinafus. The Eschanzier
material from San Luis Potost otten has 3 central spines, hut cespitosus is dis-
tinganished from its allies by having soveral lower spines mueh shorter and weaker
than the laterals.

8. Cereus caespitosus castaneus Kngelm. Pl. Lindh. 203 (1850).

Difters in having chestnut-brown or reddish spines.—Type, Lind-
heimer of 1847 in Herb. Mo. Bot. Gard.

Southeastern Colorado to eastern Texas.

Specimens examined: TEXAS (Lindheimer of 1847 and 1852; Hall
235 of 1875, near Austin; Trelease of 1892): COLORADO (Brandegee of
1875): also cultivated in Harvard Botani¢c Garden 1n 1832,

9. Cereus pectinatus (Scheidw.) Engelm. Pl Fendl. 50 (1849).
Echinocactus pectinatus Scheidw. Bull. Brux, v, 492 (1838).
Echinocactus pectiniferus Lem. Cact. Nov. 25 (1838).
Echinocereus pectinatus Engelm, Wisliz. Rep. 25 (1848),
Cereus pectiniferus Lab. Mon. Cact. 320 (15858).
Ovate-cylindrical, simple, 17 to 18 ¢m, high: ribs 18 to 23, tabercu-
late-interrupted, with approximatie areole: radial spines 16 to 20, sub-
recurved, appressed-pectinate, white with rosy tip, upper and lower
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shorter (4 mm.), lateral longer (8 mm.); centrals 2 to 5 (mostly 3), 1n a
single longitudinal series, very short (1 to 2 mm): tlowers purple, 1.5
cm, long and broad, with red or purple spiny bristies on tube: frutt
.ovate-globose, spiny: seed tuberculate. (Ill. Hook. Bot. Mag. t.
4190)—Type unknown,

Chihuahua, Coahuila, and southward.

Specimens examined: CHIHUAHUA ( Wislizenus of 1847): COAHUILA
(Palmer of 1880): NUEVO LEON (Peselger of 1350 and 1355).

It has been snggested that this is identical with its northern representative easpi-
tosuys; but pectinatus is always a larger plant, generally mueh larger, isalways simple,
has more numerous ribs, fewer radial spines, and constant centrals,

10. Cereus pectinatus rigidissimus lingelm. Syn, Cact. 279 (1806).

Plant 10 to 20 cin. high, 5 cm. in diameter: ribs 20 to 22: radial spines
15 to 22, subulate from a bulbous base, very stout and rigid, variegated
white, yellow, or reddish, interlocking, npper 3 to 6 setaceous, laterals
12 to 16 (6 to 9 min. long}, lowest one scarcely shorter (4 mm.); centrals
none.—Type, Schott 6 in lerb. Mo, Bot. Gard.

From southwestern Texas west to Arizona and southward into Chi-
hualina and Sonora.

Specimens examined : TEXAS (Nealley of 1801; Trelease of 1892): ARI-
ZONA (G, R. Vasey ot 1881, "antana; Lemunon of 1582, Huachuca Mis.;
Pringle of 1834, distributed as pectinatus; Palmer $47 and 475 of 1390,
Ft. lluachuea, the latter distributed as cwspitosus. and the former
accompanied by seeds of Felinocuetus intertertus; J. W, Toumey of
1892; T. E, Wilcor of 1894, I't. Huachuca): CoinmvAnvA ( Wislizenus
207 of 1847): BONORA (Schott G): also growing in Mo. Bot, Gard, 1893,

Distinguished by the greater stoutness and rigidity of ita radial spines and by the
absence of centrals, Mr. Schott, who collocted it in Sonora, in the Sierras of Pimeria
Alta and westward, suys that the loeal name is “cabeza del viejo.”  Apparently a
very commen form in sonthern Arizona. The sxpines are very variable in coloration.
The plant always appears parti-colored, 2 pink and white, or red and yellow and
white, or even a dark red with areas of dark hrown, or even jot black, Rome of the
forms look very much like caspifosus, but the halit is diffcrent, and that speeies
ranges much fuarther east. Besides, pectinaluxn rigidissimus has stont radials, mueh
interlocking with each other on the same rib, aud with thoese of adjoining ribs,

Pringle’s Arizona specimens have remarkably long radials, the laterals reaching 15
mm., an:d the lowest 10 mny,

11. Cereus pectinatus centralis, var. nov,

Plant 6 to 8 e¢m. high: centrals usually 4, the lowest very short (3 to
4 mm.) and porrect, the upper two or three as long as the vadials (some-
times longer), and recarved upward.—l'ype, Wileox of 1894 in Nat.
Herb.

Arizona, near Fort ITuachuca.

Specimens examined: ARIZONA (T, K. Wilcox of 18M),

In a easual examination tho short porrect central looks as if it were solitary. The
varioty spinosus has one long solitary central, and centralis scems to carry the same

tendency further, It may be a good species. The eentrals are not in a single verti-

cal row, as usuwl in pectinaius, but are more after the pattern of dasyacanthus, but
otherwise unlike that species.
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12. Cereus pectinatus spinosus, nom. nov,
Cereus peclinatus armatus 'oselger, Allg. Gart. Zeit, xxi, 134 (1853), not Cereus
armatus Otto,

Ribs 150r 16: radial spines 16 to 20; central solitary and longer than
the radials.—Type unknown.
Near Monterey, Nuevo Leon,

13. Cereus adustus Engeln. Pl I'endl. 50 (1849).
Fchinocerens adustuy lugelin, Wisliz. Rep, 20 (1848),

Ovate, 4 to 10 em, high, 2.5 (o 5 c¢m. in diameter: ribs 13 to 15, with
oval approximate areol:v: radial spines 16 to 20, appressed, white with
dark tip, the 4 or 5 upper short (2 mm.) and setaceous, the lateral and
lower longer (8 to 10 mm, and -t mm.) and stouter; centralsnone: flower
and fruit mnknown.—Type, Wislizenus ot 1846, in Herb. Mo. Bot. Gard.

In the mountains of Chihuahua, in * Cosihuiriachi.”

Specimens examined: CHITUAHUA ( Wislizenus of 1846 in part).

This species is distinguished from its allies by its fewer ribs, broader arcoli, low-
est spines much as in pectinatus, and no centrals.

14. Cereus adustus radians (I:ngelin.).
Echinocereus radians Fingelm. Wisliz, Rep, 20 (IRIR).

Upper radials 2 to 4 mm. long, lateral 10 mn., lower 6 mm.; central
golitary, much stouter, porrect, brown or black, 2.5 em, long,—Type,
Wislizenus of 1846 in Herb. Mo. Bot. Gard.

In the mountains of Chilinahna, in ¢ C'osihuiriachi.”

Specimens examined: CHUIUANUA ( Wislizenns of 1846 in part).

+ ++ Central spines N to 50 mue. fﬂng.

15. Cereus roetteri Engeln. Cact. Mox. Bound, 33 (1854).
(‘ereus dasyacanthus minor Engelm, syn, Cact. 230 (1R56),

Ovate-cylindrieal, 12,5 to 15 ¢m. high: ribs 10 to 13, tuberenlately
interrupted, with areoliv 8 to 12 mm. apart: spines subulate from a
bulbous base, reddish with dark tip, ot length ashy, 8 to 16 mm, long;
radials 8 to 15 (often setaceous ones added above), lateral longer (lower
10 to 16 mm., upper 4 to 6 mm.), lowexst spine shorter; centrals 2 to 5,
stouter, often somewhat shorter, usually S to 12 mm. long (rarely one
longer): flowers purplish-red, 6 to 7.5 ¢m. long: fruit subglobose, 16 to
20 mm, long: seed obliquely obovate, strongly and irregnlarly tubercu-
late, 1.4 mm. long. (Il Cact, Mex, Bound. t. 41, 1, 3-0)—Type, Wright
of 1851 and 1852 and Bigelow of 1852 in Herb. Mo. Bot. (Gard.

From the region about 11 Paso, Texas, southward into Chihuahua and
westward into Arizona,

Specimens examined: TEXAN (Wright of 1851 and 1852; Briggs of
1892): ARIZONA (Lemmon of 1881): CHIHUAHUA (DBigelow of 1852).

16. Cereus rufispinus Lngelm. 1’1, Fendl, 50 (1849).
Echinocereus rufispinus Engelm. Wisliz. Rep. 20 (1818).

Ovate-cylindrical, 10 ¢m. high and 5.5 em. in dameter: ribs 11, with
approximate areole: radial spines 16 to 18, interlocked and at length
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appressed, 3 to 5 upper setaceous, short (2 to 4 mm.), white, lateral
elongated (14 to 18 mm.), recurved and reddish, lJower 8 mm. long; cen-
tral solitary, much stouter, reddish and porrect, 2.5 ¢m. long: flowers
red, with tube over b em. long: fruit unknown..—Type, Wislizenus of
1846 in Herb. Mo. Bot. Gard.

In the mountains of Chihuahua, ¢ Cosihuiriachi, mountains west of
Chihuahua.”

Specimens examined : CEIHUAHUA ( Wislizenus of 1840).

17. Cereus longisetus Engelim. Syn. {act, 280 {1856).

Ovate-cylindrical, subsimple, 15 to 22.5 ¢m. long and 5 to 7.5 em. in
diameter: ribs 11 to 14, distinetly tuberculate: spines setaceous, white,
flexible and spreading; radials 18 to 20, straight, lower (10 to 14 mm,
long) mueh longer than the upper (5 to 6 mn.) which are also more
slender; centrals § to 7, the npper hardly longer than the radials, the 3
lower elongated (2.5 to 5.5 em.), divaricate, often flexuose and deflexed:
flowers said to be red: fruit unknown., (IlU. Cact. Mex. Bound. t. 45)—
Type, Bigelow of 1853 in Herb. Mo. Bot. Gard.

Coahuila, ¢ Santa Rosa, south of” the Rio Grande.”

Specimens examined: CoAnvGILA (Bigelow of 1853),

** Stems oval: ribs fewer (5 1o 18); spines few (3 to 12), lvnger, not pectinate.
«~ IFlowers purple (yellow in flavitlorus).

++ Central spines usually 5 or 4.

18. Cereus engelmanni ’arry, Amer, Jour, Sci, ser, 2, xiv, 338 (18562),

Ovate-cylindrical, 12.5 to 30 em. high (sometimes reaching 45 ¢m.), b
to 7.5 em. in diameter, simple or sparingly branched at base, loosely
cespitose (4 to 8 stems together): ribs 10 to 15, tuberculate, with areol=
4 to 8 mm. apart: radial spines 12 to 14 (usually 13), slender, 6 to 12
mm. long, white with dark tip, upper (about 4) setaceous and much
shorter, lateral (6) and lower (3) longer and stouter, straight or a little
incurved; centrals 4 (rarely &), straight and angled, 2.5 to 5 ¢m. long,
cruciate, the 3 upper yellow and erect, the lower one white, porrect or
deflexed : flowers purple, 5 to 7.0 em, long: fruit ovate, tleshy, spiny (at
length naked}, 4 cm. long, 2.5 em. in diameter: seed obliguely obovate,
black and tuberculate, 1.2 to 1.4 mm. long. ([l Cact. Mex. Bound.
t. 87)—Type, Parry of 1850 in Herb. Mo. Bot. Gard.

From Salt Lake Desert, Utaly, westward to the eastern slopes of the
California Sierras, and southward into Sonora, and Lower California;
also on Cedros Island.

Specimens examined: NEVADA (Shockley 313): ARIZONA (Bischoff of
1871; JMrs. Thompson of 1872; Cowes & Palmer 303; Palmer of 1878):
CALIFORNIA (Parry of 1850, “Mountains about San Felipe;” Palmer
of 1870 and 1876; Lemmon of 1878; Engelmann of 188035 DParish Bros.
165 of 1882, San Diego Co.): LowER CALIFORNIA (Gabb 14 of 1867;
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Palmer of 1870; Brandegee of 1889, San Julio): SONORA (Schott of 1855):
also growing in Missouri Botanie Garden in 1893,

Dr. Merriam reports that this is the ¢ most widely-diffused Cereus over the deserts
of sunthern Nevada and sontheastern California.” Mr. Brandegee reports it from San
Julio and San Pablo, Lower California.

19. Cereus engelmanni variegatus Engelm. Syn. Cact. 283 (1356).

The 3 upper central spines reeurved, divaricate, black and white
mottled, the lower one longer, white and decurved: fruit1.2 to 1.6 mm.
long. ([lil. Paeif. R. Rep. iv, t. 3, f. 4-7)—Type, Bigelow of 18534 in
ITerb. Mo. Bot. Gard.

I'rom Utah and Nevada southward into Arizona and southeastern
(“alifornia. |

Specimens examined : UTAH (Joknson of 183705 Mrs. Thompson of 1872;
Parry of 18374; Palmer of 1877): NEVADA (Gabb of 1867): ARIZONA
(Bigelow of 1804; Coues and Palmer of 1865): CUALIFORNIA (. K, Vasey
of 1880, San Diego Co.; Coville d: Funston 187, Death Valley Exped.;
Trelease ot 1892),

20, Cereus engelmanni chrysocentrus Iingelin. Syn. Cact. 283 (1856).

More cylindrical: areol:ie 12 to 14 mm. apart: upper radial spines 6
to 10 mm. long, lateral 10 to 14 mm., lower 11 to 24 mm,; the three or
four upper centrals 5 to 7.5 ¢n. long, very stout and erect, deep golden
yellow, the lower one shorter (3.0 to 6 em.), white, flattened and
deflexed. (LIl Pacit, R. Rep. 1v, t. 5, f. 8-10)—Type not found in the
Engelmann collection, and probably lost.

Deserts of sontheastern California.

Specimens examined: CALIVORNtA (Coville & Funston 1564, Death
Valley Exped.).

The whole serics of engelmanni forms is exceelingly variable as to color, and rela-
tive length and stoutness of the central spines, and forms are frequently found inter-
grading between the three here recognized,

21. Cereus brandegei, sp. nov.

Size, habit, and number of ribs unknown: ribx tuberculate, with
areol® 10 to 15 mm. apart: spines at first variegated, dark and reddish,
becoming more or less ashy-black; radials 10 to 16, rigid, terete, radi-
ant, mostly uniform, 8 to 12 min. long; centrals almost always 4, very
stout and prominent, 3 to 6 c¢m. long, eruciate, conspicuonsly angled
and compressed, sometimes twisted, the lowest usnally the most tlat-
tened and sword-like (2 to 3 mm. broad): tlowers red, 4 to 5 em.long,
with conspicuous woolly and spine-bearing areolie over the ovary and
lower part of the ealyx: ripe firuit not seen.—Type in Herb, Brandegee.

Lower California, ElI Campo Allemand and San Gregorio.

Specimens examined: LOWER CALIFORNIA (Brandegee of 1889).

22. Cereus stramineus Engelin. Syvn. ("net, 282 (1856).
Ovate-cylindrical tapering toward apex, 125 to 22.5 em. high and 5
to 7.5 cm. in diameter, cespitose-glomerate (often 100 to 200 heads in
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- one hemispherical mass): ribs 8 to 13, tuberculate, with areolis 2 to 2.5
cm, apart: radial spines 7 to 14 (mostly 8), straight or curved, white,
2 to 3 em. long; centrals 3 or 4, elongated (5 to 8.5 ¢m.) and angled,
straight or variously twisted, often flexuous, straw-colored (often red
or brown when young), the upper divergent upwards, the lower one
broader, porrect or a little deflected: flowers bright-purple, 7.5 to 10
em. long: fruit ovate-subglobose, red, 3.5 to 5 em, long, with bunches
of elongated spines, edible: seeds obliquely obovate, tuberculate, 1 to
1.4 mm. long., (Iil. Cact. Mex. Bound. t. 46, 47, and 43, f. 1)—Type,
Wright of 1351 in Herb, Mo, Bot. Gard.

Abundant between the [Pecox and Kl Paso, Texas, extending eastwanrd
in the Rio Grande vegion, westward to the Gila, and southward into
Coanhaila and San Luis PPotosi,

Specimens examined : TEXAS (Parry of 1852; DBigelow of 1853; Lem-
mon 3 ; Tweedy of 18305 Woodieard of 1884, cultivated; Trelease of
1892): NEw MEX1co (Wright ot 1851; Fvans of 1591, near Juno):
ARIZONA (G. R, Vasey of 1851, Banta Catalina Mts.; Rusby 620 of 1883,
Beaver Head; 7. E. Wilecor of 1504): CoAanviLA (Palmer 368, 369, 370,
371, 372): SAN Luis Povost (Parry & Palmer 277; Palmer; Pringle
3,495; Eschanzier ot 18(1).

A species remarkable on acconnt of the hinmense masses it forms covered with long
flexuouy straw-colored gpines, Locally, it is known as * pitahaya™ and “strawhberry

cactus,” and Dr. Havard says that the “frnit is equal or snperior in qawality and
flavor to the best strawberry, the thin skin with few spines ousily peeling oft.”

23. Cereus dubius Engelm. Syn. Cact, 2582 (1856).

Ovate-cylindrical, cespitose, 12,5 to 20 em. high, light-green: ribs 7
to 9, broad and tuberenlate, with distant areolwe: spines white and
somewhat translhueent; radials 5 to 8, terefe or subangualar, 12 to 30 mm.
long, upper often wanting; centrals 1 to 4, angled, 3.5 to 7.5 em. long,
straight or often carved: flowers pale-purple, 6 cm. long and wide:
fruit 2.5 to 3.5 em. long, green or purplish, spiny : seed obliquely globose-
ovoid, confluent-fuberculate, 1.2 to 1.4 mm. long, (Il Cact. Mex. Bound,
t. 50)—Type, Wright 410 in Herb. Mo, Bot. Gard.

Sandy bottoms of the Rio Grande fromn El Paso, Texas, downward,
and southward in Chihnahna, Coahuila, and San Lais Potosi.

Specimens examined: TEXAS (Wright 410; Parry): CIHTHUAHUA
(Pringle 252): COATUILA (Palmer of 1830): SAN Luis Porost ( Parry
& Palmer 277).

Closely allied to straminens, hut not so cospitose, and apines all white.

24. Cereus acifer Otto; Sabm, Caet. Hort. Dyelk. 189 (1850),

Plant about 12,5 em. high and 5 c¢m. in diameter, branching at hase
and apex, bright-green: ribs 10, repand, with areolic 8 mm, apart:
spines rigid ; radials 8 to [0, radiant, pale-yellowish with reddish base,
lower longer, 10 to 20 mm. long; centrals 4, stouter, purplish-brown,
the 3 upper erect, the lower one very stout and sabdeflexed, about 3.6
cem. long.—Type unknown, unless that cultivated in Horf. Dyc¢k. repre-
seats it.
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San Luis Potosi.

Specimens examined: SAN Lurs Porost (Parry & Palmer 278;
Parry of 1878): also speetmens cultivated in Hort, Jacoby in 1857;
Hort. Dyck. in 1857; Missouri BDotanic Garden in 1883,

25. Cereus flaviflorus Engelm. MsS,

Cylindrical, much branched at base and densely aggregated, forming
clumps 3 to 9 dm. in diameter, branches about 30 ¢ni. long or less and
2.5 to 5 cm. In drameter: ribs few, with arcole far apart: spines very
robust and ratber irregular; radials about 10, strongly unequal; cen-
trals 4, angled, compressed, straight, curved, or twisted: flowers yel-
low.—Type, (rabb 10 of 1867 in Herb. Mo. Bot. Grard.

In rocky ground, west of San Borgia, Lower California,

Specimens examined: LOWER CALIFORNIA ((7abb 10 of 1867),

This species closely resembles the next, and hoth are allied to acifer. The yellow
flowers of this species, however, reported but not preserved by Mr. Gabb, are peculiar

in the group. As the material is scanty, and the difterences indicated may be specitie,
Dr. Engelmann’s separation of the three species hus been preserved.

26. Cereus sanborgianus, sp. nov,

Cylindrical, very much branched at baxe and densely aggregated,
forming clumps 4 to 9 dn. in diameter, branches about 30 em. long and
2.5 to 6 c¢m. in diameter: ribs tuberculate, with approximate areolie:
spines pale; radials 12 to 15, very slender but rigid. 7 te 20 mm, long,
lower longer and stouter; centrals mostly 4 (rarely & to 7), eruciate,
very stout, angled and straight. 3 to 6 em. long, the lower one longest,
flat (2.5 mm. broad) and deflexed.—Type, GGabb 9 of 1867 in Herb, Mo.
Bot, Gard.

Rocky table lands south of San Borgia, Lower California.

Specimens examined: LOWER CALIFORNIA (Gabb & of 1367).

This species 1s indicated as new in Dr. Engelmann’s notes, hut with no name.

27. Cereus cinerascens . Rev. ('act. 116 {(1828),

Cylindrical, simple, erect, 20 to 25 c¢m. high and more, 5 em. in
diameter: ribs 7 or 8, obtnse and tuberculate, with areolie 10 to 12
mm. distant: spines about 14, white, slender but rigid; radials 10 (in
young plants often 8), radiant, 12 to 18 mm. long; centrals 4 (in young
plants often 1), erect-divergent, 2.5 em. long, often somewhat brown-
ish,—Type unknown.

Southern Mexico. y

Specimens examined: S, MEXtco (Bourgeau 303, “ mountains above
Guadalupe;”? Gregy 662).

~e «~ (lentral apine solilary, darker.

28. Cereus fendleri LEngelm. Pl Fendl, 50 (1819).
Cereus fendleri pauperculus Engelm. L. ¢, B1.

Ovate or ovate-cylindrical, 7.5 to 20 ¢m. high, i to 7.5 ¢m. in diameter,
simple or branching at base, cespitose, dark-green: ribs 9 to 12, straight
or oblique, tuberculate, with areolic S to 14 mn. apart: spines stout,
very variable in length and color; radials 5 to 10 (mostly 7), straight
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or curved, lowest stoutest, white and angular, 12 to 25 mm. long, next
2 almost as long (or longer), more terete, blackish above and white
beneath or all blackish, then 2 white or dark or variegated, then 2
weaker, whiter, and shorter (6 to 14 mm.), otten 2 more upper spines,
and sometimes a slender or stout dark spine (24 to 30 mm. long) on
upper edge of areola; central 1, stont and very bulbons at base, curved
upward, reddish-black, teretish, 2.5 to 5 ¢m. long, ravely wanting: flow-
ers deep violet-purple, 6 to 8.5 em. broad: fruit ovate-globose, 2.5 to
3 em. long, purplish-green, edible: seed curved, deeply and irregularly
pitted, 1.4 mm. long.—Type, Fendler specimens in Herb. Mo Bot. Gard.

From Utah, southward through Arizona, New Mexico, and South-
western Texas (extending eastward of the Pecos), into Sonora and
Chihuahua.

Specimens examined: UTAll ( Ward of 1875, at Glenwood): ARIZONA
(Coues (' Palmer of 1865; Pringle of 1381; Palmer 137, I't, Defiance;
Rusby 01945 Trelease of lh‘}‘h Toumey of 189 2, Tueson; W ticox of 1894,
I't. Hunacbuea): Now Muxico (Fendler 4, 62, 273, of 1846 and 1847;
Wright 161 of 1349; Thurber of 1851; Newberry of 18568; Palmer 135,
137; (. K. Vasey of 1851, Socorro; Rusby 143, 144; Erans of 1891; F. A.
Mearns 87 of 1892, Apache Mts.): TEXAs ( Wright 71, 75, 228, of 1851;
Bigelow of 1852 and 1853; Trelease of 18925 Briggs of 1892): SONORA
(Schott): CHTHUAIIUA ( HH_{}M 161, 228; Bigelow of 1852 and 1853):

also eultivated in Missouri Botanie Gariden in 18353,

A plant so variable in its spines that to include all the variations in a specific
description is impossible.  The ehief distinguishing eharacteors are the dark central
very hualbous at base and carved upward, and the stout quadrangular lower radial.
I'ringle of 1881 trom Arizoua has a lower radial 2.5 to 3,5 em. long. In his Biblio-

graphical Index Dr. Watson suggests Yamillaria fasciculala Kngelm’,, as o 8ynonym;
but as that is really a nomen nudum it should be dropped.

29. Cereus enneacanthus Engelm, ', Fendl. 50 (1849),
Eehinocereus enneacanthus Engelm, Wisliz. Rep. 27 (1848).

Ovate-cylindrical, obtuse, 7.5 to 15 ¢m, high, 3.5 to 6 cm. in diameter,
simple or densely cespitose, bright-green: ribs 7 to 10, obtuse and
tuberculate, with arcole 12 to 20 mm. apart: spines stout, straight,
angled, translueent; radials 7 to 12 (mostly 8), white. upper 6 to 10 .
long, lateral 10 to 24 mm., lower 16 to 32 mm.; central 1 (often 1 to 3
additional shorter or almost equal angular ones above and diverging
upward), teretish or angular or flattened, white or straw-colored or
even darker, 30 to 50 mm. long: Howers bright purplish-red, 5 to 7.5
cm. long: frnit subglobose, 2 to 2.5 cm. long, greenish or purplish,
edible: seed obliquely obovate, prominently tnberculate, 1 mm. or less
long. (IU. Cact. Mex. Bound. t. 45, f. 24, and t. 49)—Type, Wislizenus
of 1847 and Gregg of 1847 in Herb, Mo. Bot. Gard,

IFrom the lower Rio Gramde, Texas, to El Paso, westward to Arizona
and southward into Coahuila and Chihualina.,

Specimens examined: TEXAS ( Wislizenus of 1847; Wright of 1851,
amnd 1353, nos. 4, 5, 27, 28, 31, 97, 231; Schott 352; \ﬂrfﬁt’y of 1891):

—ew———

1In ]:.mﬂn, Rep. 1606, £, 2.
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ARIZONA (Pringle of 1881): CoAHUILA (Wislizenus of 1847; Gregg
400, 6106, of 1347; Poselger of 1853): CHIHUAHUA ( Wislizenus 244 of
1847): also specimens cultivated in Hort, Schafer in 1857; and growing
in Missouri Botanic Garden in 1893.

The species is very cespitose, with a wrinkled or withered appearance even in full
growth. The central spine is very variable in size, color, and shape; the younger

ones being generally terete, yellowish or brownish and at length ashy, while the
mature ones are mostly triangular or flattened and white.

30. Cereus mojavensis lingelm. Syn. Cact. 281 (1856).

Ovate, glaucous, 5 to 7.5 ¢in, high, densely cespitose, forming large
masses: ribs 8 to 12, rather obtuse and slightly tuberculate, with
areolae 12 mm. or more apart: spines stout, very bulbous at base, terete
or angular, curved and interlocked, white with faintly dusky tips,
becoming ashy-gray; radials 5 to 8, apper and lower weaker, 2 to 3 ¢m.
long (upper occasionally muech shorter), lateral stouter and 3 to 5 em.
long; central 1 (sometimes wanting), angular and dusky, curved
upward, 3.5 to 6 em. long: flowers deep rich erimson, 5 to 7 em. long:
fruit oblong, 2.5 to 3 em. long: seed obliquely obovate, black and pitted,
2mm. Tong. (Il Pacif. R. Rep. iv, t. 4, f. 8)—Type, Bigelow of 1854,
in kHerb. Mo. Bot. Gard,

From the Mohave region of California to Utah and the western
border of New Mexico,

Specimens examined : CALIFORNIA ( Bigelow of 1854; Parish Brothers
1167, 1243; Trelease of 1892): NEVADA (Coville & Funston 321, Lincoln
Co.): ARIZONA (Palmer 136, Fort Defiance).

The species is easily distinguished from the nearly allied fendleri by the longer
radial spines, the lowest of which is weakest, and the glaucous hue. The longepines
are 8o curved and interlocked as ulmost to hide the body of the plant. Mr. Coville,
to whom we are indebted for a description of the Hower, in the Ideath Valley Expe-
dition measured one larze clump in the Panamint Mountains, which formed a dense
oblong mat with the center clevated about ® inches, with the greatest diametor 40

inches, the shortest 30 inches, and the unusnally small and closely packed heads
estimated to be abhont GO0,

31. Cereus mojavensis zuniensis Engelm. Syn. Cact, 281 (1856).

Spines weaker, 4-angled, straight or flexuous, the younger ones
straw-colored, older ones ashy; radials 8, lowest 12 to 18 mm. long,
lateral 18 to 30 mm., uppermost almost as stout and long (2.5 to 3.0
¢m.) as the central, which i8 straight or curved upward, and 3.5 to 5
em. long. (J. Pacif. . Rep. t. 4, . 9)—Type, Bigelow of 1833 in Herb.
Mo. Bot. Gard. -

¢ Canyon Diablo, on the Coloradoe Chiquito,” Arizona.

Specimens examined: ARIZONA ( Bigelow of 1853),

Distinguished by the long and stout upper radial.

+~ = [lowers scarlet,
+~ Ribs & to 7: ceniral spine I (or wanting in pauncispinus).

32. Cereus paucispinus Engelm, Nyn. Cact. 285 (1856).

Ovate or ovate-cylindrical, 12.5 fto 22.5 cm. high, 5 to 10 cm. In
diameter, simple or sparingly branched, deep-green: ribs 5 to 7, tuber-
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culate, with wide and shallow grooves, and areol® 16 to 20 mm. apart:
spines stout from a bulbous base, straight or somewhat recurved, radi-
ant, 18 to 32 mm. long; radials 3 to 6 (rarely 7), reddish or dark, the
lowest one paler, all at length blackish; central none, or very rarely a
stout subangular one, 30 to 40 mm. long, reddish-black, turned upward
or porrect: tlowers purplish-red (when dry), broadly funnelform, 4 ¢m.
long, with a flaring mouth 2.5 to 3 ¢m. across: (ruit unknown: seeds
obliquely obovate, tubereulate, 1.4 to 1.6 mm. long, (i, Cact., Mex.
Bound. t. 56)—Type, Wright of 1849 in Herb. Mo, Bot. Gard.

On rocks and gravelly limestone hills, from the San Pedro, Texas, to
the mouth of the Pecos; also found near Durango, Col.

Specimens examined: TEXAS ( Wright of 1349): CoLorADO (Alice
Fastwood of 1890, Durango): also cultivated in Missouri Botanic
Garden in 1870.

Distinguished from its allies by its fow ribs and. few dark spines. The specimens
of Miss astwood supplied the first flowers recorded.

33. Cereus gonacanthus kngelm, Syn, Cact. 283 (1856).

Ovate, 7.5 to 12.5 ¢m. high, simple or sparingly branched at base:
ribs 7 (sometimes 4), tuberculate, with large areoli 12 to 20 mm. apart:
spines stout, angular, straight, or variously curved and flexuous; radi-
als 8, lower 16 to 24 m, long, the rest 20 to 30 mm., long, lower and
laterals quadrangular, yellow at base and often dark-tipped, upper-
most one much larger fhan the rest, about size and character of the
central, which ix solitary, very stout, 6- or 7T-angled, and deeply fur-
rowed, often flexuous, 3 to 6 em. long, 2 mm. broad: flower scarlet,
about 6 ¢, long: fruit and seed unknown, ({i. Pacif. R, Rep. iv, t. 5,
f. 2 and 3)—Type, Bigelow of 1853 in Herb. Mo. Bot, Gard.

Southern Colorado and northern New Mexico; found originally on
bigh sand blufis, under cedars, near Zuiii.

Specimens examined: COLORADO (Greene of 1873; Engelmann of
18374; Drandegee of 1874): NEW MEXICO (Bigelow of 1803; Palmer
134, F't. Detiance).

Distingnished from triglochidiatus by its stouter, longer, and more numerous
spines.

34. Cereus triglochidiatus Engelms. P’1. Fendl. 50 (1849).
Fohinvcercus triglochidiatus Engelin, Wisliz, Rep. 9 (1848).

Ovate-cylindrical or globose, H to 15 ¢em. high, 5 to 7.5 em. in diame-
ter, sparingly branched: ribs 6 or 7, undnlate, sharp, with very shal-
low grooves, and areolie often 3 ¢m., apart: spines 3 to 6 (mostly 3),
stout, compressed and angular, loosely radiant, straight or curved,
ashy-gray, the two laterals 16 to 28 mm. long, the other 12 by 16 mm,
long and bent downward: tlowers deep-erimson, 5 to 7.5 ¢m, long:
finit. unknown, but said to be edible. (Il Pacif. R. Rep. iv, t. 4, f, 6
and T)—Type, Wislizenuns of 1846 in Herb. Mo. Bot. Gard.

Rocky canyouns and mountains, from east ot the Pecos, Texas, north-
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ward into New Mexico, where it was originally discovered in the high
mountains about Santa e,

Specimens examined : TEXAS ( Wislizenus 510 of 1846): NEw MEXICO
( Wislizenus of 1846G; Fendler 274 of 1847; Bigelow of 1853; Rothrock 39;
Broadhead of 1830, Engelmann of 1881, Lit. McCauley 574, 575): also
cultivated in Mo. Bot. Gard. in 1863,

35. Cereus hexaedrus lingelm, Svn, Cact. 285 (1856).
Ovate, 10 to 15 ¢m, high, 5 to 6 en. in diameter, simple or sparingly

branched at base: ribs 6, obtuse, somewhat interrupted, with wide
shallow groove and areolia: 12 to 16 mni. apart: spines straight, angn-
lar, rigid from a bulbous base, but slender; radials 5 to 7 (mostly 6),
yellowish-red, lower shorter (10 to 20 mm.}, upper often stouter and
darker, 16 to 30 mm. long; central solitary, a little stouter, acutely
angled, 24 to 30 mn. ]mtg, often wanting: flowers and fruit unknown.
(1U. Pacif. R. Rep. iv, t. 5, f. 1)}-=Type, Bigelow of 1853 in Herb. Mo.
Bot. Gard.

On sandy hills, under cedars, about 15 miles west of Zuni. New
Mexico; apparently not discovered since.

Specimens examined: NEW MEXIco ( Bigelowr of 1853).

Allied to paucispinus, but distinguished hy its slender and angular spines.

v+ ++ Iibs & to 1.7: central spines 2 to 7 (I in octacanthus)

36. Cereus octacanthus (Muhlenpf.}.

FEchinopsis octacantha Muhlenpf. Allg. Gart. Zeit. xvi, 19 (1848).
(‘ereus roemeri Engelm. Pl Feudl, 50 (1849), not Muhlenpf. (1848).

Ovate, bright-green, 7.5 to 10 em, high, 3.5 to 6 e¢m, in diameter,
densely cespitose (often 5 to 12 heads from the same base), sometimes
simple: ribs 7 to 9, tuberenlate, obtuse, with areoke 8 to 16 mm. apart:
spines stout, eretﬂ, white (or yellowish when young) at length ashy;
radials 7 or 8, 10 to 24 mm, long, upper a little shorter, lateral longest;
central solitary, stouter, porreet, 20 to 30 mm. long: tlower red, 5 em.
long and 2.5 em. wide, red: frait and seed unknown.—Type unknown.

From extreme southwestern Texas, northward and westward through
New Mexico into Utal.

Specimens examined: TExas (Ervans of 1891, about El Paso): NEW
MExico (Fendler 272 of 1846, in part): UTAH (Mrs. Thompson): also
cultivated in Mo. Bot. Gard. from Lerb. Torr.

37. Cereus roemeri Muhlenpf. Allg. Gart. Zeit. xvi, 19 (1848), not Engelm. (1849).
Cereus phonicens conoidens Engelm, Syn. Cact. 284 (1850).
lerens conoidens Lngelm. Pacif. R. Rep. iv, 36 (1856).

Ovate, conoid-ucutish at apex, 7.5 to 10 e, high, sparingly branched
at base: ribs 9 to 11, obtuse, tuberculate, with arcolic 8 to 12 mm.
apart: spines whitish or straw-color, translucent, with bulbous base;
radials 8 to 12, slender and rigid, straightish, upper 4 to 10 mm. long,
lateral 12 to 30 mm.; centrals 3 to 5 (usunally 4), very bulbous, upper
hardly longer than lateral radials,lowest quadrangubar, often dusky

26
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when young, 2.5 to 7.5 cm. long, porrect or deflexed: flower ¢rimson, 8
to 10 em. long, 3.5 to 5 em. broad: fruit and seed unkuown. (1. Pacif.
R. Rep. iv, t. 4, £, 4 and 5)—Type unkuown.

From the npper Pecos, New Mexico, westward through Arizona into
southern California, and southward into Chihuahua.

Specimens examined : NEw MEXICO ( Palmer 73 of 1869; K. A. Mearns
88 of 1892, Big Hatchet Mts.): ARIZONA (Newberry of 1858; Coues &
Palmer of 1365): CALIFORNIA (Parish Bros. of 1882): CHIHUAHUA
(Pringle 252 of 1885).

In must of the apecimens I have seen the centrals are dark ashy-gray, contrasting
strongly with the pale and mueh shorter radials.

38. Cereus aggregatus (Engelm,),
Mamillaria ayyregata Engelm. Emory’s Rep. 155 (1848).
Echinocerens coccineus Engelm. Wisliz. Rep. 9 (1848}, not DC, or Salu.
Cereus coccinens Engelm. Pl Fendl. H0 (1849),
Cereus phaniccus Eugelm. Syn. (‘act, 28 (1856).

Ovate or subglobose, obtuse, 3.5 to 7.5 em. in height, 3 to 5 em. in
diameter, cespitose (mostly in dense hemispherical inasses 30 to 100 ¢m.
in diameter): ribs 8 to 11, tuberculate, with areolie 6 to 8 mm. apart:
spines slender, almost setaceous, straight, terete; radials 8 to 12, white,
6 to 12 mm. long, upper much the shorter; centrals 1 to 3, a little
stouter, white or horny, 10 to 20 mm, long: Hower deep-crimson, 3.5 to
6 cm. long, 2.5 to 3.5 em. broad: tfruit and seed unknown. (fl. Emory’s
Rep. 155, f. 1; Pacit. R. Rep. 1v, t. 4, £, 1-3)—"T'ype not preserved, but
Wislizenus of 158406, type ot coceinens ngelin,, and Bigelow of 1852 and
1853, type of phwniceus Lingelm., are 1n llerb. Mo. Bot Gaid.

From southern Colorado to Arizona and sonthwestern Texas, and
gouthward into San lLauis Potosi.

Specimens examined: COLORADO (Parry of 1867; Greene of 1873):
ARIZONA (Bigelow of 1853; Newherry of 1838; Coues & Palmer 193
of 1865H; Toumey of 1802): Nuw Mrxi1co ( Wislizenus of 1846G; Rushy
of 1881, Burro Mts.): TrXAS (Lindheimer of 18475 Gregy 662 of 18438,
Bigelow of 1852 and 1853): SAN Luis I’orost (FEschanzier of 1801): also
cultivated in Mo. Bot. Gard. in 1851.

The dense cespitose masses often contain 100 to 200 heads, and are “ often the shape
and size of a bushel basket.” It is snid generally to grow on naked rocks. The
ischanzier specimens, from San Luis I'otosi, huve uniformly 2 centrals and ycllow-
ish spines,

39. Cereus polyacanthus Engelin, P'l. Fendl. 50 (1841,
Echinocercun polyacanthus Engelm. Wisliz, Rep. 20 {(1848).

Ovate-cyhindrical, 10 to 25 cm. high, 6 to 10 cin. in diameter, cespitose,
pale-green or glancons: ribs 8 to 13, obtuse, tuberculate, with areola
1 to 2.5 em. apart: spines stout, rigid, terete, straight, white or ashy-
red, all at length ashy, very variable; radials 8 to 12, spreading, but
not strictly radiating, npper 12 mn. long, lateral :and lower 18 to 26
mm.: eentrals 3 or 4, stonter and bulhouys at base. as long as or longer
than the radials (lower one sometimes 3 to 6 ¢m.), often variegated when
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young, the 3 upper turned upward, the lower porrect or deflexed: flow-
ers deep-red, 5 to 7.5 cm, long, profusely covering the plant: frait sub-
globose, 2 to 3 em. long. greenish-purple: seed oblique, irregularly
tuberculate. 1.6 to L.3 mm. long. (I, Cact. Mex, Bound. t. 54 and H5)—
Type, Wislizenus of 1846 in Herb. Mo. Bot, Gard,

EFrom the region about El Paso, Texas, westward into Arizona, and
sonthward into Lower California and the mountains of Chihuahua.
Doubtless also in southern Californta.

Specimens examined: TreXAS ( Wright 41, 2220 of 1852; Thwrber
191,192; Trelease of 1892): Nuw Mexwco ( Wright 41 of 1852; (. R.
Vasey of 1881, Socorro; Nedlley of 1891 Eerans of 1891): ARIZONA
(DPalmer of 1876 and 1800 Pringle of 18381, Banta Rita Mts.; Rusby 620;
Frans ot 1891: Wilcor of 1894): CHINUANUA { Wislizenus of 1846 and
18545 Pringle 253): LOWER CALIFORNIA (Orcuft of 1383; Brandegee of
1890, La Paz).

40. Cereus maritimus Jones, sp. nov,

Closely allied to polyacanthus, bnt with spines all reddishi-brown at
first, becoming ashy. 4 or 5 erect-spreading terete or somewhat angular
stout centrals 20 to 35 mu, long, 8 to 12 mueh smaller and slender but
rigid radiately spreading very nnequal radials (upper and laterals 8 to 10
mm., lower 4 to 6 mm.), and red flowers 3 to 4 ¢, long.—Type in Lerb.
Jones,

Lower California. -

Specimens examined: LOWER CALIFORNIA (Jones of 1832, Encenada;
Orcutt of 1885, Todos Santos Day; Brandegee of 1889, El Rosario).

41. Cereus pacificus (Engelin,).

Cereus phaniceus paecificus Fngelm. West Amer. Sei. ii, 46 (1886),

Cylindrical, 15 to 25 em. high, 5 to 6 em. in dianeter, cespitose in
densce cushions 30 to 60 ¢m, 1n diameter (500 to 100 stems in each): ribs
10 to 12, obtuse, with shallow intervals: spines at first gray and more
or less reddish-tinged, finally becoming ashy: radials 10 to 12, 5 to 10
mim. long, tio upper ones (or oceasionally a minute spine); centrals 4 or
5, widely divergent, the lowest largest, 20 to 25 mm. long: tlowers deep-
red, the floriferous areola spiniferous: fruit spinose.—Type, Orecutt
specimens in Herb. Mo. Bot. (xard.

Lower California and adjacent islands,

Specimens examined: LOWER CALIFORNIA (Oreutt of 1883 and 1£86,
Todos Suntos Bay; Brandegee of 1839, Magdalena Island and Comondu
Cliffs, ot 13940, Sierra de la Laguna, of 1893, San Pedro Martio).

But n few plants were fonnd in bloom, January 26, 1883, by Mr. Oreutt, whose
notes concerning them were fivst published in The West dmeviean Seientist,' Init 8ince
then abundant material has heen collected by Mr, Brandegeo.  The spine we have

called the uppermost central, by some might be eonsidered an uppermost radial, the
greatirregularity of the spines in position making possible different interpretations.

-

i1, 46,
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* * ¥ Stems ghort-cylindrical, 4- to 6-ribbed, jﬂiﬂtéd, procumbent: flowers purple.
42. Cereus berlandieri Engrelm, Syn. Cact, 286 (1856).

Subterete, jointed, very branching, spreading and procumbent, with
erect branches, joints or branches 3.5 to 15 em. long, 2 to 2.0 em, in
diameter: ribs d or 6, with distinet conieal tubereles and areoliv 8 to
12 mm. apart: radial spines 6 to 8, setaceous, white, radiant, 8 to 10 mm.
long; central solitary, yellowish-brown, 10 to 25 mm. long: flowers
purple, 5 to 10 ¢m. long: fruit ovate, green, nearly dry, densely covered
with mottled bristles, 13 mm. long: seed obovate-subglobose, strongly
tuberculate, 1T mm. long, (I, Cact. Mex. Bound. t. 58)—Type, Ber-
landier 2423 in Ilerhb, Mo. Bot, Gard.

Southeastern Texas; found originally on the Nueces,

Specimens examined: TEXAS (Berlundier 24235 Wright 993; Haege
of 18G6): also cultivated in Breslan Bot. Gard. m 18G6; in llarvard
Bot. Gard. in 1871 and 1882; in Mo. Bot. Gard. in 1845, and growing in
same garden in 18492 and 1893,

Very elosely allied to (', pentalophus DC,, but Salm cultivated both species and con-
idored them distinct.

43. Cereus procumbens Fungelm. 1. Fendl. 50 (1849).

Subterete or 4- or H-angular, very branching and diffuse, joints or
branches much contracted at base, 1.2 to 10 em. long, 12 to 16 mm. in
diameter: tnbereles distinet, 8 to 10 mm. apart, in 4 or 5 rows: spines
slender, rigid, dark-tipped; radials 4 to 6 (mostly 5), white, radiant, 2
to 4 mm. long; eentral solitary, stouter, dark, directed upward, 4 to
6 mm. long, often wanting: flower delicate-purple, over 7.5 ¢m. long:
fruit ovate, green, 12 to 16 mm. long: seed lenticular, lightly verrucose,
0.8 to 1.0 mm, in diameter, ([, ("act. Mex. Bound. t. 59, f, 1-11)—
Type, ¢ St. Lonis Volunteers™ of 1846 in Herb, Mo. Bot. Gard.

On the Rio Grande below Matamoras, Tamaulipas.

Specimens examined : TAMAULIPAN (¢ St, Louis Volunteers” ot 1846):
also cultivated in Harvard Bot. Gard. in 1848, 1571 and 1882; growing
in Mo. Bot. Gard, in 180:3.

voronx Stems very slender-cylindrical, S-ribbed, erect: flowers rose-color: rools tuberous,

44. Cereus poselgeri, nom. nov,

Cereus {uberosus 1'onelger, Allg. Gart, Zeit. xxi, 135 (1853), not Pfeill, Knum, 102
(1837).

Very slender from a tuberous root, terete, woody below, thickened
upward, sparsely branching, weak, erect or reelined, joints or branches
30 to 60 cm. long, 8 to 16 mm. in diameter: ribs 8, scareely prominent,
with small crowded areoliv: spines minute and setaceous; radials 9 to

2, white, straight and appressed, hadly 2 mm. Tong: central solitary
whitish or brown-tipped or all brown or black, appressed upward, 4 to
6 mm, long: flowers rose or purple, 5 em, long and broad: fruit nearly
dry,covered with long wool and black and white bristles: secd obliquely
obovate, confluently tuberculate, 0.8 mum, long, (7, Cact. Mex. Bound.
t. 89, t. 12)—Type, Poselger of 1853 in Herb. Mo. Bot. Gard.
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Dry, rocky ridges, among supporting shrubs, on both sides of the
Lower Rio Grande.

Specimens examined: TEXAS ( Poselger of 1853): CoAHUILA (Siler of
1889): also cultivated in Goebel’s Gard. in 1859; Mo, Bot. Gard. in 1863;
Meehan’s Gard. in 1869,

''he most slender of the Kchinocerci, connected with the globose and ovate forms
through berlandieri and procumbens. Always grows among shrubs which support its

weak and otherwise decumbent stem.  The lower part of the stem is scarcely as thick
as u quill, and the tuberous root is globular, 1 to 3 cm. in diameter.

II. BucEREUS, Stems cylindrical: sceds smooth or pitted: embryo
curved. ‘
* Not arborescent,
+ Tall (6 to 30 dm.), slender: ribe 3 to 7.
+ Flowers white.

45. Cereus monoclonos DC. Prodr. iii, 161 (1828).

Stem columnar, 12 to 30 dm. high: ribs 6 to 8, obtuse, compressed:
gpines short and brownish, radiant, some of them very rigid and 3.5
cm, long: flowers white, 15 eni. long.—Type unknown,

A West Indian species, extending mto I'lorida.

Specimens examined: FLORIDA (Curtiss of 1882): also growing in
Mo. Bot. Gard. in 1893,

In the Kew Index this specics is referred to (', peruvianus,’ but we have had no
opportunity of comparing it with that species.

46. Cereus marginatus DC. Rev. Cact. 116 (1828), not Salm (1850).

Stem simple or branching at apex, erect, dark-green, 5 to 7.5 em. in
diameter: ribs 5 to 7, obtuse, with acute intervals, woolly through the
whole length on account of the confluent areola: spines 7 to Y, short
(4 to 6 mm,) and conical, rigid, grayish (younger ones purplish-black,
the central scarcely distinet from the rest): llower brownish-purple,
slender-tubular, 3.5 em. long: fruit globular and spiny.—Type unknown.

From San Luis Potosi sonthward throughout Mexico,

Specimens examined: SAN Lurs Porost (Weber of 1865; Parry &
Palmer 2755 Parry of 1878; DPringle 2678): also cultivated in Hort.
Pfersdorft in 1869,

I'he stem is often covered with a woody erust, and the woolly confluent areol® are
often donble. It is said to be frequently nsed for hedyges in southern Mexico.

47. Cereus geometrizans Mart. Pfeiff. Enum. 90 (1837).

Stem ereet, simple, bluish, 10 cm. in diameter: ribs 5 to 9 (mostly 5
or 0), obtuse, repand-tuberenlate, with broad intervals and areol® 3 to
3.5 em, apart: spines 3 to 6, unequal, stout, blackish and at length
ashy; lateral radials longest (8 to 10 mn.), lowest shorter (4 to 6 mn.),
uppermost 1 or 2 (often wanting) very short (2 mm.), sometimes all very
short; central solitary, very long and stont, often angular, sometimes

{ Mill. Gard. Dict. ed. 8, no. 4.
8898—No., T——4
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wanting: flowers 2 em. high, 3 em. broad, pinkish-white (in dried spec-
imens),—Type unknown.,

I'rom San Luis Potosi southward thronghont Mexico.

Specimens examined: SAN Luis PPovost (Poselger of 18505 Parry
& Palmer 274 Parry of 1378; Pringle 3743): also cultivated in llort.
Pfersdorft in 1869,

Pringle’s apecimens are in lower, and from them the above desceription of the llower
is taken. The radials are aiso shorter than in the criginal description as given
above, varying from 3 to H mui. in length, with the stout central about 3 em. long.
The radials are always 5 in the specimens examined, their broad bhases in contact,
forming a recular hexagron, with the spine that wonld form the uppermost angle
wanling and replaced hy the floriferons areoln.  T'he broad buse of the very stout
sojitary central is in contact with the hases of all the radials, completoly tllling up

the space. lu one case observed the eentral was but 8 mm. long and the radials
very minute.

48. Cereus greggii Lngelin. Wisliz. Rep. 1% {1%{R),
Cereus poltsii Salm, Cact. Hort. Dyek. 205 (1850),
Cereus greqqii transmontanus Engelm, Syn. Cact. 287 (1856),

Stem slender, erect, 6 to 12 em. high, I8 to 25 mm. in diameter, from
a very large tuberous root (often tH to 25 em. long and 10 to 15 em. in
diametery; branches erect, reddish ov davk-green: ribs 3 to 6 (usually 4
or ), acute, with crowded arcoliv: spines abruptly subulate from a
bulbous base, very short (I to 2 mm.) and sharp, blackish at length
ashy; radials 6 to 9, subreeurved. the lowest slenderer and longer; ecn-
trals 1 or 2 (when 2 they are in the same vertical plane and divergent
upward and downward): Howers whitish or ochroleucous, 15 to 20 ¢m.,
long, 5 to 6. em. broad: fruit ovate, attenuate at buase and acuminate,
2.0 to 3.5 e long, 2.5 em. in diameter, bright-scariet, fleshy and edible:
seeds obliquely obovate, rugose, black, 2.5 to 3 mm. long. (I, Cact.
Mex. Bound. t. 63-65)—Tvpe, Gregg 222 and 599 in Herb. Mo. Bot, Gard.

From southwestern Texas (Pecos and westward), wextward through
southern New Mexico into Arizona, and southward into Chilinahna
and Sonora.  In gravelly or hard elayey soil.

Specimens examined: TEXAR (Wright 347, 513, of 1852; Bigelme of
18525 Parry of 18535 no date orv eollector, foothills near Alpine): NEw
MEXICO (Krans of 1801): ARIZONA (DBendre of 18725 Fagelmann of
1830; I'ringle 10; Towmey of 1892, Tueson; Trelease of 1892): CHIHUA-
HUA (Gregy 222, 599).

This very characteristic species scems to he scattered and rare thronghont its

rango. A single slender stem usually arisea from the snormous root, but sometimes
there may be many stews.

49. Cereus pitajaya (Juacq.) DO Prodr. iii, 166 (1828),
Cactus pitajaya Jacq, Enum. Pl Carib., 23 (1763),
Cereus undulosus DC. Rev, ('act. 46 (1X24),
Cerens Teeterirvens Salm, Cact. Hord. Dyek. 336 (1834).
Cerens variahilis Pfeift, . 105 (1837), not Engelm, (1850),

Stem simple or branching at base, subereet, green or glauceseent, 3.5
to 7.0 cm. in diameter: ribs 3 to 3, obtuse and repand, with areole 8 to 16
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mm. apart: spines straight and rigid; radials 6 to 8, white, yellowish
or blackish, the 3 highest more rigid, 16 to 20 mm. long, the lower 4 or
b more slender, 6 to 3 mm. long; centrals 1 or 2, 12 to 256 mm. long.—Type
unknown,

A common aml widely distributed species of the West Indies, south-
crn Mexico, Central America, Peru, and Drazil.

Specinens examined: CuBA ( Wright 2624).

A very variabhle species, the joints heing very lone and quadrangular, and ovate and
triangular on the saume plant; the arcoliv sometimes with whitish and sometimes
with brownish tomentimn; the spines somwctimnes short and white, and sometimes

elongated, rigid and fuscons. The porth Mexicun torm referred to this species by
Dr. Engelmann is Cercus princeps P’feift.

50. Cereus princeps llort. Wnerzb. ; Pleiff, Enum. 108 (1837).
Cereus variabilis ngelm. Pl Lindh, 205 (1850), not Pfeiff. (1837).

Stems erect, ¢ to 30 dm. high, 5 em. in diameter, 3- or 4-angular, and
with distant areoliv: spines 4 to 6, stout and radiant, unequal, the larger
25 to 35 mm. long, the central deflexed: flower long-tubular, 17.5 to 20
cm. long, 13.5 to 15 ¢m. broad: fruit oval, spiny, 5 to 7.5 em. long, 5 ¢m,
in diameter, scarlet and with luscious red pulp: seedsobliquely obovate,
smooth and shining, 3 to 3.4 mm. long. (/. Cact, Mex. Bound. t. GO,
f. 5 and 6)—Type unknown,

On the Mexiean side of the lower Rio Grande.

Specimens examined: TAMAULIPAS (St Louts Volunteers of 1846;
Poselger of 18505 Srhott ot 1853): also cultivated in Mo. Bot. Gard. in
1849, 1859, 1867, 1870, 1871, and 1873; also in larvard Bot. (Gard. in 1872,

Probably to be fonnd on the Texan side of the lower Rio Grande. The young
shoots are sail to have 8 ribs and more numerons slender spines; and in some of the
cultivated speciniens the spines become much longer than in the description.

51. Cereus palmeri Engelm. MSS,

Stems branching, 3- or f-angled, 12 to 15 dm. high: spinesin greenish-
brown bunches: tfrnit greenish-yellow, its areoliv bearing 5 to 8 short
stout spines.—Type, Palmer 70 of 1869 in Herb. Mo. Bot. Gard.

Sonora.
Specimens examined: SONORA (Palmer 70 of 1869).

This very brief and nnsatisfactory dingnosis was drawn by Dr. Engelmann from a
few scraps and notes, a diagnosis that I have no means of supplementing. Dr.
Palmer's notes further state that the ¢ branching plant is weighed down by the heavy

fruit.”
++ ++ Flowers purple.

52. Cereus striatus Brandegee, Zoe, ii, 19 (1891).

Stems weak, quadrangular, becoming terete, very sparingly branched
above, ash-color, about 10 dm. high and 2 to 6 mm. in diameter: ribs
or striations 9, flat and slightly raised above the flat greener intervals,
with areolie about 6 mm. apart: spines about 9, soft, closely appressed,
either light-colored or brown; sometimes perfectly black, 1 to 3 mm,
long: flowers purple, 10 to 12 em. long, the elongated tube bristly: fruit
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obpyriform, 3 to 4 em. long, 2 to 2.5 ¢m. in diameter, bright-scarlet and
spiny: seeds angular, black, minutely pitted.—Type, Brandegee 243 in
Herb. Brandegee.

San Jose del Cabo, Lower California, and northward beyond San
Ignacio; also on Carmen, Magdalena, and Santa Margarita Islands.

Specimens examined: LOWER CALIFORNIA (Brandegee of 188Y, San
Joaquin, Magdalena Bay, Sauta Margarita Island; also 243 of 1890,
San Jose del Cabo; Palmer of 1890, Carmen Island).

Mr. Brandegee says that the weak atems, no thicker than straws, are supported by
bushes, and beinyg of the same ashen hue a8 the hushes are conconled until in tlower
or fruit; and that the spines are so soft that the plant can be eaxily handled., The
local name is * pitahayita,” from the rescmblance of the flowers and fruaits to those
of gummosus, which is “ pitahaya.”

53. Cereus cochal Orcutt, West Amer. Sci. vi, 29 (1889).

Trunk stout, 3 dm. or more high before dividing into numerous stout
branches, these repeatedly forking so as to give to the whole plant (grow-
ing 12 to 30 dm. high) a graceful “candelabra shape”: ribs 4 to 8,
obtuse, with wide shallow intervals and arcola 2 to 2.5 em. apart:
spines few, stout, straight and compressed, grayish or black: radials
mostly 5, 16 to 20 mm. long; central solitary, more robust, laterally
compressed, about 18 to 25 mm. long: tlowers purplish-green, 2 to 3
em. long: fruit the shape and size of an olive, not spiny, red (frequently
grayish or yellowish-brown).—T'ype, in Herb, Orcatt.

Lower California.

Specimens examined: LOWER CALIFORNIA (Gadh 8 of 1367; Bran-
degee of 1889, Comondu and San 1'ablo).

This species was colleeted by Gabb in 1867, and is deseribed as a new species in
Dr. Engelmann’s manuseript notes as C, gabbii. In 1886, however, Mr. Orcatt dis-
covered it and published the name as above, being the Mexiean and Indian name of
the plant. Mr. Oreutt says that it is “abundant amonyg the hills of Lawer (lali-
fornia, from Todos Santos Bay sonthward to the Resario and San Fernando missions,
or further.” The short woody trunk is said to be often 3 dm. in diameter, the long
branches 6 to 20 ¢m, in diameter.

54. Cereus eburneus (Link) Salm, Observ. Botan. 6 (1822).
Cactus cburnenx Link, Knum. ii, 22 (1822).

Stem erect, simple, glitucous: ribs 7 to 10, obtuse and very glabrous,
with ashy, naked, somewhat remote areolie: spines subulate. rigid,
ivory-white with black tip (purplish when young); radials 8 to 10,
radiant, 8 to 10 mm. long, lowest smallest; central 1 (rarely 3 or 4), 13
to 22 mm. long: flowers purplish: fruit unknown.—'I'ype unknown.

In the West Indies, and from San Luis Potosi southward through
Mexico and Central America into Chile. Reported originally from
Mexico In ¢ 220 lat., at altitude of G-8000 {t.”

Specimens examined : CUBA( Wright 2620): SAN Luis PoTost (Parry
& Palmer 276).
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~+ =+ Procumbent, 3 to 12 dm. long.
++ Ribg 3,
55. Cereus grandiflorus (L.) Mill. Dict. ed. 8, no. 11 (1768).
Cactus grandifiorus L, Sp. PL. i, 467 (1753).

Creeping, diffuse, pale-green, with very long and flexuous elimbing
5- to 7T-angled branches 12 to 20 mm. in diameter, with white bristly
areol:e 10 to 15 mm, apart: spines short, 4 to 6 mm long; radials 4 to 8,
scarcely pungent, yellowish or white; centrals 1 to 4, equaling in length
the white bristles: flowers white and fragrant, 15 to 20 c¢m. broad.—
Type unknown.

In the West Indies and Sonora, though doubtless with a mueh more
southern Mexican extension. On rocks and decayed trees,

Specimens examined: SONORA (Schoft of 1859 and 1865): also culti-
vated in [ort. Francofurt. in 1825; in Hort. Genéve in 1859; in Goebel’s
Gard. in 1860; in Harvard Bot. (rard. in (864, 1865, 1882,

Long cultivated in gardens as the ‘‘night-bloomming cereus,” and made to vary
widely.

56. Cereus nycticalus Link, Verh. Preuss, Gartenb. Ver. x, 373 (1834).

Cereus pteranthus Link, Otto & Diet. Allg, Gart. Zeit. ii, 209 (1834).

Suberect, very long-jointed. radicant. 15 to 25 mm. in diameter; joints
various, some subeylindrical with -1 or 5 series of areole, others 4- to
G-angular: ribs when young acute, later obtuse, with areole 8 to 20 mm,
apart: spines 1 to 4, very small (2 to 4 nun.) and rigid, sometimes with
white setee 4 to 6 mm. long, often decidnous: flowers white and fragrant,
17.5 em. long. (7. 1. e. t. )=Type unknown,

Credited in general to Mexico, but no detinite station known,

Specimens examined: cultivated in Greeve’s Gard. in 1859; in
Goebel’s Gard. in 1860: in llarvard Bot. (iard. in 1871; in Mo. Bot.
Gard. in 1862, and growing in same garden in 1893,

57. Cereus napoleonis Gruham in Hook. Bof, Mag. t. 3458 (1836).

Cactus napeleonis Hort. ex Graham, 1. e,
Cereus triangularvis major Pleitt, Enum., 117 (1837).

Suberect, long-jointed: joints triquetrons with flat sides, slender,
30 em. or more long, 20 to 25 mm. in diameter: ribs acute, undalate,
with areolie 12 to 16 mm. apart and scarcely tomentose: spines 3 or 4,
subulate, unequal, straight, black, 8 to 16 mm. long, the lowest mostly
longest; sometimes a few white setwe: flowers snowy white, 20 ¢m. long
and 15 em, broad : fruit bluish, spiny, 10 ¢em. long and 8 cm. in diameter.
([, 1. e })—Type unknown.

Tamaulipas and southward in Mexico, and in the West Indies.

Specimens examined: TaMAULIPAN (Poselger of 1850, at Tampico):
also cultivated in Harvard Dot. Gard. in 1332,

68. Cereus compressas Mill. Gurd, Dict. od, 8, no. 10 (1768).
Cereus triangularis Hiw. Sy, 180 (1812), not (L.) Mill. (1768).
Suberect, bright-green, branching, the branches scandent, radicant,
triquetrous with one face nearly tlat and the other two deeply sulcate;
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joints broad, over 30 cm. long, 5 to 7.5 cm. broad, sometimes twisted,
the younger ribs compressed as if winged, with almost naked areole
2.0 em. apart: spines 2 to 4, blackish, rigid, subrecurved, 2 to 4 mm,
long, lowest longest: tlowers white, 20 em. broad: fruit naked, scarlet,
¢gize and form of a goose’s egg”—Type unknown,

In Key West and the West Indies, and extending in Mexico from
Vera Cruz to the Isthmus of Darien.

Specimens c¢xamined: VERA CRUZ (Bourgeauw 2488, region of
Orizaba): IsTiIMUS o1 DARIEN (Schott of 1858): also cultivated in
Hort. Monaco in 1357 and 1838: in Koenig's Gard. 1n 1866; in Harvard
Bot. Gard. in 1871, 1873, 1882; growiug in Mo. Bot. Gard. in 1893.

(limbing over bushes and rooting at the joints. The surface of the older joints
is often covered with i woody erust, and the very old ones become altogether woody.

+ + Ribs 7 to 12: spines few (S {o 1.2).

59. Cereus boeckmanni Otto; Salm, Caet. Hort. Dyck. 217 (1850).

Tall, bright-green, subeylindrical, 13 to 20 mm. in diameter, with
elongated tlexuous and radicant branches: ribs 7, sinnate-repand, with
areole 12 to 16 mm. apart: spines very small (scarcely 1 mm.) and
rigid, the 3 upper brown, 3 lower gray, and the solitary central brown:
flower and fruit unknown.—Type unknown,

‘“ Northern Mexico.”

Specimens examined: NORTHERN Muxico (Lindheimer of 1873).

60. Cereus gummosus lingelm, Zow, 11, 20 (1891).

Prostrate and assurgent, 3 to 12 dm. long, 7.5 to 10 em. in diameter,
dull puarplish-greeu: ribx (in young branch) 7 to 9, tuberculate, with
sharp narrow intervals and prominent areoke 18 to 20 mm. apart:
spines stout and rigid, from a strongly bulbous base, black; radials
about 12, the laterals longest (G to 12 mm.), the lowest smallest; centrals
3 to 6, stout, angled and compressed (sometimes quite tlat), 18 to 35 mm,
long, often with 2 very small additional ones above: tlowers 10 to 12,5
cui, long, purple: fruit subglobose, 6 to 8 ¢in. in diameter, spiny, bright-
scarlet with purple pulp (“color of ripe watermelon™), acid and pleas-
ant: seeds obliguely obovate, compressed and keeled, rngose and pitted,
2.5 mm. long.—Type, Parry specimens in [lerb. Mo. Bot, Gard.

Lower California, especially abundant in the “Cape Region,”

Speciinens examined: LOWER CALIFORNIA (Parry, with no date or
station; Miss Fish of 1882, Sanzal; Brandegee of 1889, San Pablo and
Magdalena Island, also of 1890, San José del Cabo).

This speciea secms to have been noted firat by Brandegee in his Plants of Baja
California, 162 (1889), where it is said to be the “ pitahaya” of sonthern Lower Cali-
fornia. the frautt of which is held 1 lngh esteem. Tt 15 also said that the broised
stema are uscd for stupelying fish.  Dr, Parry's notes, with the original specimens
(deseribed by FEnglemann in manuseript o 1882), state that ©the internal cellular
tissue is hright-yollow in dred-up frunks, changing to a dense resinons gum, which
15 ground np and mixed with o1t for varnish; also used as pitch for calking boats.”
This fuct suggested the specitic name, '
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61. Cereus flagelliformis (1..) Mill. Dict. ed. 8, no. 12 (1768).
Cactus flagelliformis 1., Sp. Pl i, 467 (1753).

‘reeping or peundent, slender and very branching, eylindrical, 16 to
20 mm, in diameter, branches 3 dm. long or more: ribs 10 to 12, tuber-
culate, with areole scarcely tomentose and 6 to 8 mm. apart: spines
short (4 to 6 mm.) and rather vigid; radials S to 12, stellate and reddish-
brown; centrals 3 or 4, a little larger, brown with golden tip; voung
spines all red: tlowers fuunelform, erimson,  to 7.5 em. long: fruit
elobose, 12 mm. in diameter, reddish and bristly, the pulp greenish-
yellow (*“with the taste of a prune™).—Type unknown.

From Chilhualina and the West Indies southward; widely distributed
in Tropical America, and frequently seen as an ornamental plant,

Specimens examined: CHIHUAIIUA ( Wislizenus 227 and 248): also
cultivated in Mo, Bot. Gard. in 1854; in Goebel’s Gard.in 1863; in Har-
vard Bot. Gard. in 1867,

w+ ~+ += Ribs many (15 lo 2I): spines numerous (X to 50).

62. Cereus emoryi Engelm. Amer. Jour, Sci. ser. 2, xiv, 338 (1852).

Prostrate, cyvlindrical, 6 to 12 i, long, with ascending or erect
branches 15 to 25 cm. high and 3.5 to o em. in diameter: ribs 1), tuber-
culate, with acute intervals and arveolae 6 to 8 mm. apart: spines
straight, slender and rigid, vellow, interlocked; radials 40 to 50, very
slender anul stellately porrect; eentral sohtary, stouter and much larger:
flowers greenish-yellow, 3 to 6 e¢m. broad: fruit globose, very spiny, 3.5
cny, in diameter: seeds obovate, acutely keeled, shining and very
minutely tuberenlate, 2,4 to 2.8 mm. Jong, (Il Cact. Mex. Bound. t.
60, f. 1-4)—Type, Parry ol 1850 in Herb, Mo. Bot. Gard.

On rocky hills, ete., from southern California (about Los Angeles and
San Diego) xonthwiard into Lower California, and on the adjacent islands
(Ban Clemente, Sanuta Catalina, Cedros),

Specimens examined: CALIPORNIA (Parry ot 185035 Cooper of 1862;
Childs of 1862; Brewer 248; Agassiz ol 18725 Hitcheoek of 13755 near
San Diego, no collector noted, in I876): LowpEr CALIFORNIA (Gabb 4 of
1867; Pringle of 1832; Brandeqgee of 1889, 151 Rosario).

Grows in thick muasses, covering patehies 30 to 60 dm. square. The Gabb specimens
show four central spines, but only the lower one is long.

63. Cereus mamillatus Lngelm. MNS.

Stems aggregated, branching at base, the branches eylindrieal, 26 to
30 em, long and 3.5 to 6 ¢m. in diameter: ribs 20 to 25, oblique, strongly
compressed, broken up into hemispherical tubereles: spines short and
bulbous at bage; radials 10 to 25, 3 to 12 mm. long, the lower ones the
more robust and longer; centrals 3 or 1, 10 to 25 mm, long, the lowest
longest and dellexed: flower and fruit unknown.—1ype, Gabl 16 in

Herb, Mo. Bot. Gard.
“On mountain sides in gravelly loam, south of Moleje,” Lower

California. hl«,ﬁa.j{_



406

Specimens examined: LOWER CALIFORNIA (Gabh 16 of 1867).

Branching from a common base, bnt rarely more than o dozen stems together;
never 80 crowded as many of its allies.

64. Cereus alamosensis, 8. nov.

Cylindrical, height and habit not known, with sharp irregular ribs
and a solid woody axis: arcolie prominent, about 2 cm. apart, hemi-
spherical and densely covered with short reddish-brown wool (like pile
on velvet), from which arise the ashy spines: radials 1) to 18, slender
bnt rigid, rather unequal, radiantly spreading, straight or enrved, 10 to
20 mm. long; centrals usually 4, much stouter and longer, the 3 upper
erect or divergent, the lowest (usually largest and often somewhat fiat-
tened) porrect to dellexed, all more or less angular, sometimes tervetish,
2.5 to 3.5 em. long: flowers red, funnclform, about 4 em. long: fruit
nuknown,—Type, Palmer 335 in Nat. Herb.

Near Alamos, Sonora.

Specimens examined: SONORA (Palmer 335 of 1890,

65. Cereus bradtianus, s). nov.

Cylindrical, bécoming 12 dm. high, the branches about 12 cm, long
and 4 em. in diameter: ribs 9, obtuse. slightly if at all tubereulate,
with circular arceoke 10 to 15 mm, apart and bearing more or less per-
sistent grayish tomentum: spines muonerous, white and translucent,
rigid and spreading m every direction; radials 15 to 18, slender, some.
what unequal, more or less radiant, 10 to 12 mm, long; centrals 5 to 7,
stouter, often subangular, quite unequal (usually 1 or 2 especially
prominent), 15 to 30 mm, long: tlowers yellow: fruit spiny.—Type in
Herb, Coulter.

Plains of Coahuila,

Specimens examined: COAUTILA (Anna B. Nickels of 1895),

The bright white spines on the vivid green body give the plant a striking appear-
ance, Mrs. Nickels writes that the pliant *“sometimes covers o half-acre of ground,
and seems to propagate by talling over on the gronmd and rooting all along the stem
from which new plants spront,”  Mres, Nickels reguests that the species e named
for Mr, Geo, M. Bradt, editor of “ The Sonthern Florist soud Gardenor,” of' Louisville,
Kentucky.,

66. Cereus eruca Brandegee, I'L Baja Calif. 163 (1889).

Prostrate, stout, simple or slightly branched, 6 to 12 dm. long, 7.5 to
16 em, in diameter, rooting from the under surface of the older growth,
generally in patches of 20 to 30: ribs 13 to 21, with prominently pul-
vinate areola: 4 to 15 mm. apart: spines stout, straight, ashy, stellate
and interlocked; radials 1 to 3 em. long, tevete: centrals 5 to 8, stouter,
angled and somewhat flattened, the lowest one much flattened (often 3
min, wide at base), keeled beneath, longer (3 e, or more). and strongly
deflexed : tflowers 10 to 12,5 cm, long, said to be yellow: frate globular,
5 em. in diameter, somewhat spiny, dull-red, acid and pleasant, with
purple pulp: seeds very rough. (FIL 1 e. t. 7)—Type, Bramndegee of
1389 in ILerb. Brandegee. -
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On sandy plains along the coasts of Lower California, and on adja-
cent islands, but perhaps not in the Cape Region.

Specimens examined : LOWER CALIFORNIA (Gabb 6 of 1867, on west
coast, * from Soledad to Ballenos Bay;” Brandegee of 1889, Magdalena
Bay, also of 1890, Soledad and Todos Santos).

A plant of very enrions and uncouth habit, densely covered with rigid, ash-eolored
interlacing spines, continually dying at the harder end and rooting on the under sur-
tuce, ereeping over and accommeodating itself to every obstacle, often in large
masses covering many sguare vards.,  Gabb savs it *“looks from a distance like a lot
ol firewood thrown at random on the gronnd;” and Bramndegee, that = the manner of
growth. with nplifted hewds and prominent retlexed spines, gives the plants a resem-
blance to hnge caterpillars.”™  Brandegee reports it as ocenrring from S8an Gregorio
to below Santa Margaritn Island. and as common on Magdalena Island and about
San Jorge. The loeal name is © ehilenola” or “f chirfinole,” and the latter appears as
the specilic namo given to Gabb’s specimens in Engelmann’s manuscript notes. The
fruit much resembles in form and color that of gummoesus, the well-known ‘¢ pita-
haya’ of Lower California,

* * Arboresceni, 3 to 18 m. high,

~ Simple af base.

67. Cereus giganteus Ingelnt. Finory’s Rep. 159 {(184R),
Pilocerens engelmeannii 1.em. 1L Hort, 9, Mise, 97 {1872).

Ereet, cylindrical, attemuate toward base and apex, 7.5 to 18 m.
high, 3 to 6 din. in diwmeter, simple, or with a tew erect briimches shorter
than the mam stem (candelabrifornn): ribs 12 to 15 below, 18 to 21
above, triangunlar, with obtusish edge and with deep triangular acnte
intervals, straight, often almost obliterated in older parts, and gener-
ally spineless, with prominent areole about 2.5 em. apart: spines
straight, very bulbous at base, lightly suleate or subangular, white or
straw-color, at Iength ashy (or dark); radials 11 to 17, setaceous and
white, the lower and upper shorter (12 to 256 mm.), the laterals (especially
the lower) stouter and longer (23 to 35 mm.), sometimes o few additional
gsetaceous ones at upper edge; centrals 6, stout, whitish, with blackish
base and reddish tip, the 4 lower ones cruciate, straight or decurved, 4
to 6 cm. long (the lowest one very long and stout and usuwilly detlexed),
the 2 upper shorter (30 to 35 nun.) and divergent apward: flowers
ochroleunccous or whitish, 7.5 to 12.5 em. long, 7.5 to 10 em. broad: fruit
oval or pyriform, 6 to 7.5 cui long and 3.5 to b em. in diameter, green
and reddish tinged, with erimson palp, at length 3- or 4-valved: seeds
obliquely obovate, black, smooth and shining, 1.4 to 1.8 mm. long
(L. Cact. Mex. Bound, frontispiece and t. 61, 62; Rep. Bot. U. 8. Depf.
Agr., 1891, t. 7). Type not found in the Engelmann collection.

In rocky valleys and on monntain sides, from the middle Gila
(Emory), Arizona, sonthward through the Lower Colorado region into
Sohora (back of Guaymas).

Specimens examined: ARIZONA {fiiles of 1830; Thuwrber 1, 689, of
1852; Bigelow of 1833; Palmer of 1867 and 1876: Pringle of 1881 and
1884; Wryright of 1882; Frans of 1891; Trelease of 1892): CALIFORNIA
( Wright 149): SONORA (Schoti 1; Parry of 1852).
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The best known of the arborescent forms. The young plants are glohose for
several years, Called * pitahaya” by the Californians; but this name seems to be
applied to all large colummar Cecti with edible fruit, Known by the natives as
“guwarrow’ or “‘sagnarn.”  The hard pericarp of the frait bursts into three or four
irregular valves, which spread and become recnrved. aned being lined with ¢rimson
pulp, look like red tlowers. Preserves and molasses are made from the froit.

The specimens of Fvans from Casa Grande, Arizona, were at first thonght to
represent a how species, but were finully referred to gigantens.  The ribs are 15, the
gpines are dark {almost black) and nnusoally slender, the radials 8 or 4, and the
centrals 4 or b.

68. Cereus pecten-aboriginum Engelm.; Watson, Proc. Amer. Acad. xxi, 429
(18%16).

Erect, solitary, becoming 6 to & m. high and 3 dm. or more in diame-
ter, with ercct branches: ribs 10 or 11, with densely tomentose finally
glabrate areola: spines 8 to 12 (mostly 10), very stout, straight, ash-
color tipped with black; radials spreading or reflexed (12 mm. long
or less); the solitary central (rarely 2 or 3) and sometimes the 2 upper-
most radials larger (12 to 35 mm.) and erect or ascending or porrect,
compressed or angular: flowers white, 5 to 7.0 ¢em. long: frait globose,
6 to 7.5 ¢m. In diameter, dry and densely hairy and spiny: secds 4 mm.
long, black and shining.—Type, the Palmer specimens in Herb. Mo-
Bot. Gard.

Stony mountain sides, from southwestern Chihuahua westward
through Sonora and c¢ommon thronghout the Cape region of Lower
California and adjacent islands.

Specimens examined : CHINUATUA ( Palmer of 1885): SONORA (Palmer
of 1869, 1874, and 1890): Lower ('ALIFORNIA (Brandegee 244): also
cultivated in Hort. Berol. in 1886, and in Kew Gard.

The i}lﬂ.nt was first made known to Dr. Engelmann by a gpecimen of the brushes
made from the fruit, obtained by Dr. Palmer in 1869 from the Papajo Indians at
Hermosillo in Sonors, and hence the specifie name.  The feait is covered with stift
yvellow spines and forms balls 15 em. in diameter, often miany of them gsrowing elose
together and crowding the fops of the branches. The Indinns, who eall the plant
“eardon” or “liecho,” grind the secd to mix with meal, :wnd use the bhristly covering
of the fruit as a hair-brash.  This and pringlei are hoth known as “eardon,” and form
characteristie forests in the Cape region of Lower California. The peclen-aboriginum
is more graceful than pringlei, has sharper ribs, and the whole plant has a purplish
tinge.

69. Cereus pringlei Watson, Proc. Amer, Acad. xx, 368 (18%5).

Erect, very stout, becoming G fo 15 m, high, 6 to 12 dm. in Jdiameter,
irregularly branching above the base: ribs 13 (rarely more), with con-
tignous areolie, which become spincless on older portions: spines on
younger arcolwe terete, the radials nearly evect, more or less unequal
(12 to 18 mm.) and ash-color, the solitary central (sometimes 2 or e¢ven
more) twice longer; on older arveoliv about 135, dark, flattened, mostly
wide-spreading, about 2.0 to 5.5 em, long and deciduous: tlowers white,
tinged with green or purple, 6 to 8 cm, long: fruit globose, 5 ¢m. in
diameter, densely tomentose and spiny: secds obliquely oblong-ovate,
black and shining, 3 mwm, long.—Type, 'ringle ot 18534 in Herb. Gray.
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Northwestern Sonora and Lower California (especially abundant in
the Cape region) and adjacent islands.

Specimens examined: SONORA (Iringle of 1884): LOWER CALIFOR-
NIA (Palmer 418, on San 'edro Island; Brandegee of 1889, San Grego-
rio, San Luis, SBanta Margarita Island).

Stonter, but not so high as gigantenx, with mmnerons hranches starting within 6 to
9 dm. of the gronnd. The Howers are not clustered at summit, but are scattered
along the ribs for 6 to ¢ «dm. below the top. The average height ts about 7.5
m., with a circumfterence of I8 to 21 dm. bhelow the branches. This species and C.
pecten-aboriginam form the great ©eardon’™ forests of Lower California.  Brandegee
deseribes one of these forests, minde up chietly ot C. pringlei, that **covered the
ground almost entirely for miles, so that when looking down upon it not even a hush

is visible.,” The dead wood is mneh used for tuel and other purposes, and the seedy
fruit is an article of fooul.

70. Cereus tetazo Weber, MSS,

Stout, branching, 10 to 15 m. high: flowers greenish-white, 6 cm.
long, in clusters of 10 to 20 from the youngest areoli and without any
wool: fruitirregularly dehiscent, exposing the ripe pulp.—Type, Weber
specimens in Ilerb. Mo. Bot. Gard.

At Zapatalan, Jalisco.

Specimens examined: JALIscO ( Weber of 18364 and 1869).

Dr. Weber's manuseript notes are among thoese of I, Engelmann, but neither they
nor the material are suflicient for any fuller dingnosis than that given above. DBoth
Weber amd Engelmann indicited their beliei that this was a new species.  Weber
further remarks that the flowers are eaten as a salad, and the fruit is «ried in large

quantities. The specific name probably represents the local name. The specics is
closely related to if not identical with C. pectén-aboriginum.

71. Cereus calvus Ingeim. MNS.

Iirect and spreading, simple or more or less branched, the branches
ascending or creet: ribs 20h or more (younger ones obtuxe and almost
naked), with arcolic acute at both ends, densely woolly, about 10 mm,
apart and connected by a broad woolly groove: spines all ereet, short
2 to 12 mm.) and sharp, irregnlarly arranged and numerous; radials
12 to 15, especially the upper ones weulk; centrals 35 to 6, somewhat
stouter and longer; all at length deciduous: flowers short, lateral near
the apex: fruit globose, 2,5 ¢m, in diameter, loosely covered with light
yellowish-red spines.—Type, Gabb 2 in Herb. Mo. Bot. Gard.

Sandy soil, from Cape San Lueas, Lower California, northward.

Specimens examined : Lowenr CALIFORNIA (Gabb 2 of 1867).

The spines are very soon deciiduous. nover persisting longer than the ~econd year,
whence the popular name “cardon pelon™ or ““bald cerens,” It may he o form of
pringlei, and at any rite, with the next spevies, it forms a part of the “eardon’” flora
8o charucteristic of the (ape region of Lower California,

72. Cereus titan lingelm. MBS,
Erect, simple or more or less brauched, branches ascending or erect,
6 to 15 m. high, and sometimes 6 dm. in diameter: ribs 20 or more, the

younger acute, with approxim:ate areolie connected by a woolly groove:
spines sharp and rigid, bulbous at base; radials about 12 and radiaut;
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centrals 3 or 4, stouter but hardly longer: flowers short, lateral toward
the apex: fruit globular, large (“size of an orange’), red and armed
with numerous reddish-brown spines, bursting into 4 segments when
ripe.—Type, Gabb 1 in Herb. Mo. Bot, Gard.
In sandy soil, from Cape San Lucas to San Quintin, Lower California.
Specimens examined: LOWER CALIFORNIA ((Gabb 1 of 1867),

This may be a form of peeten-aboriginwm, bat with our present information they are
sulticiontly kept apart.  Another “ eardon.”

73 Cereus weberi, sp. nov.

Plant abont 10 m. high, with a regular candelabra form of branching
(two main branches each prodocing near the base two other hranches,
all ascending), branches and main stem of same diameter, angled and
glavcous: areolie 3 to 5 em. apart: spines stout, bulbous at base;
radials 10 or 11, 2 to 5 em. long; central solitary, 6 £o 10 cm., long, Iater-
ally compressed, sometimes a little deflexed: flowers lateral, white,
8 to 10 em. long: frnit ¢ as large as a small orange,” ¢covered with small
gcales bearing axillary wool and spines.—Type, Weber material in
Herb. Mo. Bot. Gard.

“A few miles south of Tehuacan,” Puebla, Mexico.

Specimens examined: PUEBLA ( Weber of 1864),

The specitic name vriginally propoesed by Dr. Weber was candelaber, but there is a
Cereus candelabrius in the Furopean gardens, desceribed at some time hefore 1840.

Dr. Engelmann noetes this as ** a most peculiar plant.”  The seed is sold in market in
Tehuacan, ete., amd is ground and mixed with tortillas,

74. Cereus queretarensis Weber, MSS,

Tree-like, much branched, 6 to 8 m. high: flowers 10 to 12 e¢m, long;
ovary covercd with triangular fleshy seales which arise from a tubercle
and bear axillary wool and spines: frnit densely covered with bunches
of dark-yellowish or brownish spines bulbous at base.—Type, Weber
specimens in Herb, Mo, Bot. Gard.

In the vicinity of Queretaro, Mexico, and cultivated along roadsides
and fence rows.

Specimens examined: QUERETARO ( Weber of 1864).

While our information concerning this speeies is seanty it may beo sufficient to
lead to its recognition in the original locality.

+~— +— Iranched al hase.

~e Spines similar.

75. Cereus thurberi Fngelm. Amer. Jour, Sei. ser, 2, xvii, 234 (1851).

Kreet or ascending, tasciculate-jointed, 5 to 15 stems from same root,
becoming 3 to 4.5 m. high, lower joints 6 to 9 dm. long, upper joints 15
to 18 dm. long and 10 to 15 em. in diameter, branches enrved inward :
ribs 13 or 16, very slightly promincut, with shallow intervals and areol
25 to 30 mm. apart: spines 7 to 16, slender and rigid or almost setace-
ous, straight or llexunous, reddish-black at length ashy, very unequal
(10 to 36 mun. in same bunch), irregularly tascicled; radials 8 to 10 (5 to
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20 mm.), sometimes wanting above; centrals 3 to 6, larger and longer
(2 to 3 em.): flowers greenish-white, 6.5 to 7.5 em. long: fruit globose,
3.0 to 7.5 em. in diameter, spiny at length naked, olive-color with crim-
son pulp (“like a large orange and of delicious taste”): seeds obliquely
obovate, keeled on back, shining and minutely tuberculate, 1.8 to 2 mm.
long. (Iil.Cact. Mex. Bound, t. 74, f. 15)—1'ype, Thurber £ and 367 in
Herb. Mo. Bot. Gard.

I'rom southwestern Arizona southward throughout Sonora and Lower
California (especially in the Cape region).

Specimens examined: ARIZONA ( Vasey of 1875; Frans of 1891, at
Casa Grande): SONORA (Thurber 2 and 367; Schott 2; Palmer of 1869;
Pringle of 1884): LOWER CALIFORNIA (Gabb 3 of 1867; Brandegee of
1889, Purissima and San Iistaban).

The “pitahaya dulce” of the natives.

76. Cereus hollianus Weher, MSS.

Branching from base, 4 to 5 m. high and stout, dark-green: ribs 10
to 12, acute, often oblique, with areoliv 2 to 3 em. apart: radial spines
about 12, irregular, 1 to 1.5 cm_ long; centrals 3, the lower one 5 to 10 .
em. long and deflexed: tlowers near the summit, white, 10 em, long:
fruit “as large as a goose egg,” dark purplish-red, bearing wool and
spines,—Type, Weber specimens in Herb, Mo, Bot., Gard.

(‘ommon about Tehuacan, Puebla.

Specimens examined: PUEBLA { Weber of 1864).

haportaut for its wood, which forms long struight rods used for poles in hedges
and vinevards. “

77. Cereus flexuosus Engelm. MSH,

Rather large, branched at base and straggling, the branches elongate
(12 to 21 dm. and 7.5 to 10 ¢em. in diameter), flexnous (often detlexed),
and diffusely branched: ribs 6 to 3, with decp intervals and remote
areoli¢: spines stout awl angular, black at length ashy, annulate;
radials usually 8 to 10 and radiant, 1 to 2 ¢m, long, the lowest slenderer;
centrals 1 to 4, much stouter and erect, 2.5 to 4.5 cm, long: tlower
unknown: fruit globose: 2.5 to 6 cm. in diameter, dark-red and spinose,
acid.—Type, Gabb 5 in Herb. Mo. Bot. Gard.

Rocky or sandy ground, from Cape San Lucas to near Rosario, Lower
California.

Speeimens examined: LOWER CALIFORNIA (Gadb 5 of 1867).

The plant is large, dark-green, and very straggling, the elongated branches atixtuy
from the base and afterward sending off lateral branchlets, often forming impene-
trable thickets. The local nume ia * pitahava agre.”

e v Spittes on fertile branches long-setaceons or hair-like,

78. Cereus schottii Engelm. Syn, Cact. 288 (1856).
Erect or ascending, with numerous stems from the same base, often
forming dense thickets, yellowish-green, 24 to 30 dm. high, with 2 to
27
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4 joints 10 to 12,5 ¢m. in diameter, ascending at base and curved out-
ward at top when mature: ribs 4 to 7 (mostly 5), with arcolax: remote
on sterile joints and crowded on floriferous ones: spines on sterile joints
stout and short (6 to 8 mm.), consisting of 4 to 6 dusky radials and a
gingle shorter dusky central; on floriferous joints 10 to 23, setaceous
and flexuous, declinate and as if pendulous (forming @ reddish-gray
beard), the longer 2.5 to 10 em.: tlowers somewhat hidden in the beard,
3.5 to 4 ¢ long: fruit globose, 6 to 8 mm. in diameter, with scarlet
pulp: secd obliquely obovate, shining, 2 to 2.4 mm. long. ([ Cact.
Mex. Bound. t. 74, f. 16)—Type, Schott 855 in Herb, Mo, Bot. Gard.

From southern Arizona to the Cape region of Lower California,
Sonora, and San Luis Potost. -

Specimens examnined : ARIZONA (Schotf of 1856): SONORA (Schott 855;
Pringle of 1884): LOWER CALIFORNIA (Gabh 7 of 1867; Palmer of 1870;
Brandegee of 1889, San Gregorio and Comondu): SAN LUIS PPOTOSI
(Eschanzier of 1891).

A variety of locul names are reported, such as ‘“zina,” “sina, 7 “sinita, ”” ‘“hombre
viejo,” “ eabeza viejo,” the latter names referring to the resemblance of the long fine

~ white spines at the top of the plant to a gray head. Often used to make fences.

79. Cereus sargentianus Orcutt, GGarden and Forest, iv, 436 (1891).

Closely related to schottit and possibly a form of it: stems in clumps
of 8 or more, the sterile ones 6 to 15 dm. high and - or 6-angled, the
fertile ones 30 to 45 dm. high and erect: spines on sterile stems much
longer (6 to 18 mmn.) and stouter, more numerous (10 or more), and
areolie closer together; the long flexuous spines of the fertile stems
about 50 in a cluster: tlowers 2.5 em. long: fruit red, spineless, edible,
much larger than in schottid, (Il 1. ¢. 437)—Type in Herb. Orcutt.

Lower California.

Specimensexamined : LOWER CALIFORNIA ( Brandegecof 1890, Cedro).

Mr. Orentt reports it also from San Quintin. Confused with schottii and called by
the samo loeal names.

The following West Indian species were examined, and are added as
likely to be found in Mexico.

80. Cereus royeni armatus Ofte; Salm, Cact. llort. Dyck. 46 (1850).
Cereus armatiux Otto; Pfeiff. linum. 81 (1837).
Erect, pale-green, and scarcely glaucescent, 5 to 7.5 ¢m. in diameter,
with 7 or 8 subeompressed ribs, broad intervals, approximate woolly
areola, and 8 to 17 unequal, divergent, ycllowish, rigid, and slender

spines, 6 to 10 mm. long, in an erect-spreading cluster: flowers about J
cn. long,

Specimens examined: CUBA ( Wright 2621).

81. Cereus pellucidus I'feift. Enum, 108 (1837),

Suberect, 20 to 30 dm. high, 2.5 to 3.5 em. in diameter, branching at
base, pellucidly green, 5-angled, with younger ribs acute (almost mem-
branaceous), older ribs obtuse and inflated below areol:ie which are 8 to
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10 mm, apart, straight yellow spines, of which 7 to 9 are radiant (6 to
8 wm.) and 1 central (10 to 25 mm.), and elongated flowers (17 to 20 em.).
Specimens examined: CUBA ( Wright 2623).

82. Cereus erlophorus Hort. Berol. in Pfeiff. Enum, 94 (1837).

Stem siinple, ereet and columnar (becoming 6 m, high and 3.5 em. in
diameter), tapering at sammit and jointed, with 3 to 10 obtuse and
repand ribs, acute intervals at length obsolete, areolic 24 to 28 mm.
apart, 9 to 12 needle-shaped white and black-tipped spines (8 to 16 mm,
long), of which 8 to 10 are radial and spreading and 1 or 2 eentral, and
large white funnel-torm flowers (15 to 22.5 cm. long) with calyx-tube
covered with long wool.

Specimens examined: CuBA ( Wright 207, 2624, of 1865): also culti-
vated in Haege & Schmidt Gard. in 1873; and in Harv. Bot. Gard. in
1882,

ARTIFICIAL KEY TO THE SPECIES.

The following key is based upon spine characters and may be of
service in case of incomplete material. IForms found within the United
States are italicized; the species and varieties are indicated only by
their specific or varietal names, and the numbers refer to the serial
numbers of the synoptical presentation.

* Central spines none.

+ Radial spines 3 to 6 (12 to 35 mm. long).

paucispinus (32), triglochidiatuy (34).
+ + Radial spines 1.2 to 20 (2 to 12 mm, long).
viridiflorus (1), tubulosus (2}, rigidissimus (10), adustus (13).
— «~ + Radial spines 20 1o 50 (.1 to 9 mm, long).
cespitosus (7), casianeus (8), rigidissimus (10).
* % Central spine solitary,

+~ Radial spines 2 lo 10,

Radials 1 to 2 mm. long.
ponelyeri (44), greggit (48), striatus (52), hoeckmanni (39).
Radials 2 to 4 mm. long.
procumbens (43}, nyeticalus (56), compressus (58).
Longest radials from 6 to 10 mm.
Central spiue 4 to 10 mm. long.
marginatus (46), grandiflorus (55), armatus (80). .
Central spine 10 to 25 mm. long.
berlandieri (42), goometrizans (47), eburneus (54), pellucidus (81).
Longest radials from 12 to 16 mm.
aggregatus (38), napoleonis (57), pecten-aboriginum (68), tetazo (70).
Longest radials from 16 to 20 mm.
pitajaya (49), cochal (53), llexuusus (77), eriophorus (82).
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Longest radials 25 to 100 mm.
Spines white,
dubius (23), enneacanthus (29), mojavensis (30), oclacanthus (36).
Spines straw-color or yellow,
suniensis (31), gonacanthus (33), heraedrus (35).
Spines dusky or variegated.
Sendleri (28), princeps (50), schottii (T8), sargentianus (749).

-~ [Radial spines from 10 lo 13,

Radials 2 to 6 mm. long.

viridiflorus (1), poselgeri (14).
Longest radials 10 to 12 m.

tubulosus (2), aggregatus (38), Imct-en-uhungmum (68), tetuzo (70),
Longest radials 15 to 18 mun,

pringlei (69).
Longest radials 25 to 100 nun,

enneaoanthus (29), weberi (73), schottii (78), sargentianus (79).

+ + «— Radial spines from 15 lo 20,

Longest radials 6 to 10 mm.

viridiflorns (1), spinosus (12), radians (14).
Longest radials 12 to 18 min.

fubulosus (2), rufispinus (16).
Longest radials over 20 mm,

schottii (78), sargentianus (79).

+~ + +— «~ Radial spines more than 20,

emoryi (62), schotisi (78), sargentianus (79).
® * * Central spines 2 o 4.

+~ Radial spines 10 or lesa.

Radial spines 1 to 2 mu1. long.
greggit (48).
Radial spines 4 to 12 mm. long.
aggregains (38), maritimus (40), grandillorus (55), tlaygelliformis (61).
Longest radials 16 to 20 mm.
roetleri (15), acifer (24), flavifiorus (25), cinerascens (27), pitajaya (49), thurberi
(75), flexuosus (77), eriophorus (82).
Longest radials 25 to 30 mm.
stramineus (22), dubius (23), roemeri (37), polyacanthus (39).

+~ + Radial spines 10 to 15,

Radial spines 5 to 10 mm. long.
chloranthus (3), brandegei (21), maritimus (40), paciticus (41), tlagelliformis (61).
Radial spines 10 to 15 mm. long.
neo-mexicanns (5), engelmanni (18), variegatus (19), chrysocentrus (20), brandegei
(21), aggregatus (38), mamillatus (63), holliunus (76).
Radial spines 15 to 20 mm. long.
roetteri (15), sanborgianns {26).
Radial spines more than 20 mnm. long.
stramineus (22), roemeri (37), polyacantiius (39).

+~ + +~ Radial spines 15 o 20,

Radial apines 5 to 10 mm. long.
chloranthus (3), clenoides (6), poctinatus (W), centralis (11), brandegei (21).
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Radial spines 10 to 20 mm. long,
dasyacanthus (), brandegei (21), mamillatns (63), alamosensis (64).

~ = + +~ Radial spines more than 20,

dasyacanthus (4), ctenoides (6), mamillatus (63).

®xoo-

" * Central spines more than 4,
+ Radial spines 10 or less,
roefteri (15), roemeri (37), mavitimus (40), thurberi (7H).

+ + Radial epines 10 to 11,

Radial spines 5 to 10 mm. long,

chloranthus (3), maritimus (40), pacificus (41).
Radial spines 10 to 20 mm. long,

roelteri (15), sanborgianna (26), gummosns (60).
Radial spines more than 20 mm. long.

roemeri (37), giganteus (67).

+ + - Radial spines 145 to 20,

Radial spines 5 to 10 mm. long.

chloranthus (3), pectinatus (9), centralis (11).
Radial spines 10 to 15 mm. long.

dasyacanthus (4), longisetus (17 ), bradtianus (65).
Radial spines mare than 20 mm. long.

giganteua (7).

+— +~ + +~ Radial spines more than 20.
dusyacanthus (1), eruca (66).
GEOGRAPHICAIL, DISTRIBTUTTION.

So far as now known there are twenty-nine species of the genus
Cereus represented within the borders of the United States, one of
which is a West Indian tform extending into Florida. and ten are pecul-
iar to our flora. The genus is a very large and diversified one in
Mexico, ranging in habit from small globose forms through cylindrical
ones and celimbers to the huge arborescent forms of the ‘‘cardon?” for-
ests of Sonora and Lower California. In the United States the genus
1s not represented north of the mountains of southern Wyoming or
east of Indian Territory, except in the case of the Florida species
referred to. As In the case of the genera already considered, our
apecies appear but as outliers of the large Mexican flora, So uncertain
is onr knowledge of the latter that no attempt is made to include its
species in this discussion. |

Omitting monoclonos, 3 West Indian species of EUCEREUS which
~occurs in Ilorida, the two great groups of the genus are represented
in the United States by twenty-eight species, twenty-three belonging
to ECHINOCEREUS, and five to IUCcEREUS. The EUCEREUS group is

8898—No. T—~5
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eminently Sonoran, and its arborescent forms, three in number (gigan-
teus, thurberi, and schottii), are strictly confined to the desert region of
the Lower Oolorado, chiefly upon the Arizona side in the region of the
Gila River; but they are merely the northern representatives of the
large display of giant forms found in Sonora and Lower California.
Of the nonarborescent forms of KUCEREUS, but two are included in
our flora, one {(emoryt) being a Lower Californian type extending into
southern California, and the other (greggii) a Sonoran and Chihuahuan
type extending into Arizona and as far east as the Pecos River in
Texas, by far the most eastern of our EUCEREL. It will be seen that
there are no species of BUCEREUS peculiar to the United States.

The relatively larger display of the ECHINOCEREI in the United
States is probably to be partially explained by their low compact forms,
simulating in a perplexing way those of Cactus and Kchinocactus. Out
of the twenty-three species of our flora but two are really cylindrical,
one ( poselgeri) a formn oceurring on both sides of the Lower Rio Grande
and so weak and slender that it uses shrubs for a support; the other
(berlandiert) also a form of southeastern Texas, originally found on the
Nueces, apparently peculiar to the United States, and with its short
eylindrical body forming a transition between the cylindrical and more
compact forms. The remaining twenty-one species form our dominant
Cereus flora, and of these but nine are peculiar, so far as now known,
to the United States. These twenty-one species are easily thrown into
three groups: (1) the pectinate forms; (2) the purple-lowered nonpec-
tinate forms; and (3) the scarlet-lowered nonpectinate forms. The
first contains seven species, the second six species, the third eight
species.

The pectinate forms are characteristically eastern in their display
and have the greatest northern extension, viridiflorus reaching the
mountains of southern Wyoming. Their Mexican origin is also more
in the direction ot Coahuila and Chihuahua than of Sonora. Of the
seven species represented, three are peculiar to the United States
(viridiflorus, chloranthus, and dasyacanthus). Of these three forms
only virtdiflorus has a northern range, extending from the mountains
of sonthern Wyoming through Colorado to the borders of castern New
Mexico and northwestern Texas, but it is represented in the Kl Paso
region by its eylindrical variety, tubulosus. In the case of the two
other species, ehloranthus has a very restricted range, being confined to
the Kl PPaso region, while dasyacanthus, occurring in the same region,
extends westward to Arizona. It is more than probable that both of
these species will be found in Mexico. The closely associated ctenoides
18 also a form of southwestern Texas, which has come from Coahuila
and Chihuahua., Another species of Chihuahuan origin, oceurring in
the Kl I'aso region but extending westward to Arizona, is roetteri.
The strongest pectinate type, however, is exhibited by the species
pectinatus, which 18 common to Chihuahua and Sonora, but is repre-
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sented in our flora by its variety rigidissimus, one of the most common
of Arizona forms and extending to southwestern Texas, and the variety
centralis, also an Arizona form. This same pectinatus type is rep-
resented at the east by cespitosus, the most eastern of our CEREI],
reaching the Canadian and Arkansas Rivers in [ndian Territory, and
apparently not occurring west of the Pecos, its Mexican extension
being in the States cast of Chihuahua,

The purple-flowered nonpectinate speeies, six in number, range from
the Salt Lake Desert of Utah on the north to the castern slopes of the
Californian Sierras and the middle Rio Grande on the south, their Mex.
ican connections extending from Lower California to Coahuila, But
one of them (mojavensis) is peculiar to our fiora, occurring in the desert
regions of southeastern California, Arizona, and southern Utah, Four
of the species reach Texas: dubius in the Rio Grande bottoms from
El Paso downward, with no western extension, but with a Mexiean
extension into Chibunahua and Coahuila; enneacanthus all along the
Lower Rio Grande and to El Paso, with a similar Mexiean extension,
but reaching Arizona on the west; stramineus, common in the 'ecos and
El Paso region, extending down the Rio Grande, west to Arizona, and
south into Coahuila; and fendler:, a Sonoran and Chilalinan type,
which stretches through Arizona to Utah and cast to southwestern
Texas. The dominant species of the group, however, engelmanni, is
far western in its distribution, extending from Lower California and
Sonora along the eastern slopes of the Californian Sierras and through
Arizona and Nevada to the Salt Lake Desert of Utah. Two strong
varieties of this species are peculiar to our flora: variegatus, oceurring
with the species within our borders, and chrysocentrus, contined to the
deserts of southeastern California.

The scarlet-tlowered nonpectinate speecies, elght 1n number, contain
five peculiar to our flora, but these five are species of no great abun-
dance, and one of them (hexaedrus) has never heen rediscovered. The
three remaining species, whiceh are the doininant ones, are all common to
thic Chihuahua region, and extend from the El Paso region to southern
California. Of the five species restricted to the United States, gona-
canthus is the most northern and the most removed from the Mexican
flora, occurring in southern Colorado and northern New Mexico;
heraedrus is the least known, having been found but once, and then
near Zuni, New Mexico; paucispinus inhabits the narrow belt between
the San Pedro and Pecos rivers of Texas, a range, however, which
specimens recently received from Durango, Colorado, will modify ; triglo-
chidiatus ranges from east of the I’ecos in Texas northward into New
Mexico; while octacanthus has the most extended range, reaching from
the El I’aso and Pecos region of Texas northwestward through New
Mexico into Utah. The three species of wide range and Mexican repre-
sentation are: aggregatus, extending from southern Colorado through
eastern Arizona and southwestern Texas to San Luis ['otosi; roemert,
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ranging from the Upper Pecos in New Mexico to southern California,
and extending southward into Chihuahua; and pelyacanthus. most
abundant of all the group, extending from El Paso to southern Cali-
fornin and southward into the mountains of Chihnahua on the east
and Lower California on the west.

Taking our species of Cereus as as a whole, therefore, they may be
broadly thrown into two geographical groups, the El PPaso forms and
the Arizona forms, the former, containing about two-thirds of the spe-
cies, and of Chibuahua origin, the latter of Sonoran origin,

6. OPUNTIA Mill. Gard. Dict. ed. 7 (1759).

Plants with tlat or eylindrical more or less tuberculate joints: leaves
conspicuous but caducous, each with an axillary ¢ pulvinus” whieh is
usually clothed with soft wool intermixed with barbed bristles at the
upper edge and usually bearing spines at the lower edge: flowers
developed from the bristle-bearing part of the pulvinus, with rotate
corollas: ovary covered with the caducous leaves bearing axillary wool
and often bristles and spines: fruit dry or succulent: seeds large,
usually flattened and discoid, often margined: cotyledons foliaceous,
curved about the endosperm. Consolea Lem. (1862); Tephrocactus Lem,
(1868); Ficindica St. liag. (1880).

The most difficult of onr genera on account of its exeeedingly ill-defined speeific
lines. Little more is attempted in the following pages than a tentative presentation

of our material, and little more can be done until numetrous forms have been studied
under cultivation.

I. PLATOPUNTIA, Joints flat, moreorlessround : spinesnerer sheathed :
seeds with prominent margin.

* Petals amall, subulate, suberect: stigmas 1 to 8. acute.

1. Opuntia stenopetala Engelm. Syn. Cact. 289 (1856).

Prostrate, with large thick joints 13 to 20 em. broad: pulvini 3 to 3.5
cm. apart on surface of joint, but very crowded at margin, with much
dirty-white wool and short dark-brown bristles: spines 1 to 3 (often with
1 to 3 smaller ones added), 3.5 to 5 ¢m. long, curved detlexed or spread-
ing, compressed, reddish-black with lighter tip: tlowers orange, its
pulvini very woolly: sepals and petals numerous, linear-subuliate and
suberect: style undivided at apex: ovary 18 mm. long: fruit unknown.,
(11, Cact. Mex. Bound. t, 66)—Type, Gregg 295 in Herb, Mo. Bot,
Gard.

‘“ Battlefield of Buena Vista, south of Saltillo™ (Gragg).

Specimens examined : COAHUILA (Gregg 295 of 1848: Weber of' 1865~
1866).

The Mexican ), grandis has similar flowers, but 1s an erect plant., with few white
spines and two or three acute stigmas,
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* * Petals broad, obovate or obeordaie: stigmas usually 5 to 10, obluse.
+~ Fruit guccnlent: margin of seed mogtly narrow.
- Joints ylabrous,
(1) Suberect: spines numerous, colored: fruit small, subglobose.

2. Opuntia strigil Engelm. Syn. Cact. 290 (1856).

Suberect. pale-green, about 6 dm. high, with the obtuse or subacute
joints ovate, obovate, or orbicular, 10 to 12.5 ¢m. long and 8.5 to 10 cm.,
broad: pulvini prominent, crowded (8 to 12 mm. apart), whitish-woolly
when young, soon with pale-yellow bristles, all spiniferous: spines 5 to
8, radiant, red or reddish-brown, yellowish toward tip, 6 to 16 mm.
long, toward margin of joint, with 1 or 2 stouter longer (nearly 2.5 ¢m.)
erect, spreading, or deflexed ones (deep-brown to light reddish-brown
to yellow): fruit subglobose, about 12 mm. in diameter, red: seeds
thick, obtusely and narrowly margined, 3 mm. in diameter. (7Iil. Cact.
Mex. Bound. t. 67)—Type, Wright 374 in Herb. Mo. Bot, Gard.

In crevices of limestone rocks, between the Pecos and El Paso, Texas.

Specimens examined: TEXAS ( Wright 374 ot 1851, 18562; Nealley of
1891).

(2) Erector procumbent: joints large: spines (when present) few, stout, compressed, mostly
colored: fruil large, mostly ovate,
i A, Unarmed.
3. Opuntia ficus-indica (L.) Mill. Diet. ed. ¥, no. 2 (1768).
(‘welus ficus-indicus L. Sp. Pl 1, 468 (1753).

Erect and proliferous, 12 to 18 dm. high, with ¢ylindrical trunk which
becomes woody with age: joints thickish, elliptical or obovate, 10 to 45
cm. long: pulvini immersed, distant, not spinose or rarely with a minute
solitary spine: flowers yellow, 7.5 to 10 ¢m. in diameter: fruit bristly,
obovate, red within, edible.—Type unknown.

Throughout the West Indies (extending into southern Florida) and
Tropical America, and cultivated south of the Rio Grande under the
name ‘‘nopal castillano.”

Specimens examined: CUBA ( Wright, 1860-64): CANARY ISLANDS
(Bourgeau 1239).

Probably the most ancient cactus in gardens. In the Kew Index it is suggested
that this species 18 identical with O, furna, which seems to e very probable.

4. Opuntia laevis, sp. nov.

Joints light-green, elongate-ohovate, 30 cm. long and 10 cm. wide,
gradually narrowed below, obtusely pointed above: pulvini small, oval
(3 to 4 mun. long), 2.5 te 3.5 em. apart, gray-tomentose, with numerous
short pale bristles, unarmed: flowers yellow, tinged with red, about 6
¢m. broad: stigmas slender, 8: froit somewhat pyriform, 5 to 6 em. long,
deeply umbilicate, bearing about 40 pulvilli: seed very irregular, 4 to
5 mm. in diameter, with thick acute undulate margin.—Type, Pringle
of 1881 (distributed as Q. angustata) in Herb. Coulter.

Arizona.

Specimens examined: ARIZONA (DIringle of 1881; Palmer 93, 95;
Coues & Palmer 247; Vasey 247),

Besides the spineless character, the seeds are abont half as large as those of
0. angustata, to which species it has heen referred.
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B. Spines yellow (sometimes red in 0. lindheimeri).

i. Siem ereci.

5. Opuntia tuna (L.) Mill. Dict. ed. 8, no. 3 (1768).
Cactus tuna L. Sp. Pl, 1, 468 (1753).
Opuntia bonplandii H. B. K. Nov. Gen. & Sp. vi, 69 (1823).

Erect and proliferous, 9 to 12 dm. high, with oval or elliptical joints
10 to 20 em. long: pulvini distant, with a grayish tomentum, bearing
above a fascicle of brownish-yellow bristles and below 4 to 6 rigid
stout or subulate unequal spreading yellow spines (longest 2.5 to
3.5 em. long): flowers yellow or reddish-yellow, 7.5 to 10 em.in diameter:
fruit somewhat pyriform, large and edible.—Type unknown.

Throughout tropical America, and extensively cultivated.

Specimens examined: FLORIDA KEyvs (Binmar; Canby of 1869):
CuBA (Wright of 1860-G4): SAN Lurs Porost (Parry & Palmer 279;
Webber of 1866): VERA CRUZ (Parry of 1877): NICARAGUA ( Wright of
1853-56): PANAMA (Schott 3): CANARY ISLANDS (Bourgeau 263): also
specimens cultivated in Mo. Bot. Gard. in 1862, 1870, 1876, and growing
in 1893; also specimens from South Carolina (Tourney of 1846;
Mellichamp of 1871), presumably cultivated; also Hort. Vindob. 837.

This species is 80 extensively coltivated and natnralized that it seems impossible
to define its natural range. In Southern California it is eultivated for fences and
naturalized about thegold missions, where it is called ““tuiia.” In Lower California
and Mexico it is also extensively cultivated.

6. Opuntia triacantha (Willd.) DC. Prodr. iii, 473 (1828), not Sweet, Hort.
Brit. 172 (1827).
Cacius triacanthos Willd. Enum. Suppl. 34 (1813).

Erect and proliferous, with oval to oblong joints: pulvini somewhat
crowded, with yellowish bristles and usually 3 (4 to 1) stift divaricate
spreading or reflexed whitish spines, the upper 3 to 5 cm. long, often twice
as long as the two lower ones: flowers reddish, 2.5 em. in diameter.—
"Type unknown.

Throughout Tropical America.

Specimens examined: CUBA ( Wright 1860-64): ANTIGUA ( Wullschlo-
gel of 1849): cultivated in Hort. Modena,

The spines of this apecies are much weaker (as well as fewer) than those of . funa,
According to the Kew Index 0. triacantha Sweet' is (). curassavica Mill.,’ a south
Mexican and South American plant, which we have not seen, but which is certainly
not the species described above,

7. Opuntia lindheimeri Engelm. PL. Lindh. 207 (.Jan. 1850).
Opuntia engelmanni Sulm, Cact, Hort. Dyek, 235 (1850).

Erect, 12 to 18 dm. high, with a stem at length woody and terete (15
cm. in diameter) bearing a .grayish cracked and unarmed bark, and
large pale-green obovate or orbicular-obovate joints (in larger speci-
mens 30 cm. long by 22.50 ¢m. broad): pulvini remote (3 to 3.5 em,
apart), with sparse yellow rigid strongly unequal bristles, and few
spines (in upper pulvini mostly two or three) 2.5 to 3.5 cm. long, strongly

. E——————

I Tlort. Brit. ed. 1, 172, 1Gard, Dict. ed. 8, no. 7.
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compressed or angular, straight or curved deflexed or variously
divergent, straw-colored or horny, with reddish base or entirely red,
and one or two additional lower ones 1.2 to 1.8 em. long (slenderer,
paler, often wanting): flowers yellow, red within, 6 to 7.5 c¢m. broad:
fruit obovoid-globose (rarely pyriform), 5 em, long and 3.5 em, broad,
purplish, with bright-purplish insipid or nauseous pulp: seeds some-
what irregular, mostly narrow-margined, 3 to 4 mm. in diameter, (I,
Cact, Mex. Bound. t. 75, . 1-4)—Type, Lindheimer 1722 of 1845 in
Herb. Mo. Bot. Gard.

Along the whole Mexican border, from the Canadian River and
mouth of the Rio Grande to the Pacific and adjacent islands, and south-
ward into Chihuahua and Coahuila.

Specimens examined: TEXAS (Lindheimer 1722 of 1845; Wright 329,
437, 473, of 1852; Bigelow 117 ot 1852; Tweedy of 1880): NEW MEXICO
(Bigelow 91; Evans of 1891, Lordsburg; Mearns of 1892, Grant Co.):
ARI1ZONA (Palmer 81, 95, 477; Rusby of 1883, Oak Oreek; FErans of
1891, Tucson; Toumey of 15392, Tucson): CALIFORNIA ( Wislizenus 223;
Rothrock 10, Santa Cruz Island; G. K. TVasey of 1880, San Bernardino):
CoAHUILA (“St. Lonix Volunteers” of 1846): also cult. in Mo. Bot,
- Gard. 1853, 1861, 1862, and growing in 1893,

A stout, coarse looking plant of wide range and variation. This and apparently
all other Platyopuntias are indiscriminately spoken of as ‘““nopal” and ““ tuna,” the
former name being applied to the joint, the latter to the fruit. The spines are vari-
ously colored, being frequently a deep-red, or entirely white, or variegated, Evans's
specimens from Lordsburg not only have deep-red spines, but also ovate joints, The

four following forms have been sugygested as varieties, and they may prove constant
enough.

8. Opuntia lindheimeri dulcis (Engelm.).
Opuntic duleis Engelm. Cact, Mex. Bound. 48 (1856).

Lower (6 dmn. high) and more spreading, with smaller joints (15 em,
long), very numerous bristles, mostly twisted deilexed pale (almost
white) spines, ovate sweet fruit, and smaller regular seceds. (7l Cact.
Mex. Bound. t. 75, f. 5-7)—Type, Mexican boundary collections of Bige-
low and Wright in Herb. Mo. Bot. Gard.

Along the middle Rio Grande, near Presidio del Norte, ete.

Specimens examined: TEXAS (Bigelow of 1852-54; Wright of 1852):
‘also growing in Mo. Bot, Gard, 1893,

9. Opuntia lindheimeri occidentalis (Engelm.).
Opuntia occidenialis Engelm. & Bigel. Pacif. R. Rep. iv. 38 (1856).
Opuntia engelmanni occidenfalis Engeln, Pacif. R. Rep. iv, errata, iii (1856).
Erect and spreading, 12 dm. high, forming large thickets, with joints
as large as in the species, pulvini more remote and with very fine close-
get bristles, one to three white (dusky at base) deflexed or divergent
spines, very juicy but sour fruit, and larger (5 to 6 mm. broad) seeds
with crenulate margins. (71l Pacif. R, Rep.iv,t. 7, 1.1, 2; t. 22, f. 10)—
Type, Schott of 1854 and 18556 in Ilerb. Mo. Bot. Gard.
Very abundant in southern California west of the coast mountains;
also found near Laredo, Texas.
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Specintens examined : CALIFORNIA (Nehoft of 1854 and 1850 Kngel-
mann o 18305 Nevin ol 1881): TEXAS (Nealley of 1341, at Laredo): also
cult. at Mo. Bot. Gard. 1876, and growing 1893,

Dr. Merriam reports this variety as abundant throughont the San Bernardino plain,

and immoenso patehes of it 40 miles east of Los Angeles. The habit of growth, very
fine bristles, and larger secd serve to distingnish it from the species,

10. Opuntia lindheimeri cyclodes (lingelm,}.

Opuntia engelmanni eyelodes Engelm. 8yn, Cact, 291 (1856),

Aboutl 12 dm. high, with orbicular joints 15 to 18 ¢m. in diameter,
mostly solitary straw-colored (dusky at base) straight aml detlexed
spines, small globose fruit 2.5 to 3.5 em. in diameter, and seeds 4 to 5 mm.
broad with broadly undulate thieckish margins. (7. Pacif, R. Rep. 1v,
t. 8, 1, 1; t. 22, 1, 8, ‘Wh—The type could not be found in the Engelmann
collection.

I'rom Bl Paso, Texas, to the Upper Pecos and Stein’s Pass in New
Mexieo.

Specimens examined: NEW MEX1ico (Frans of 1891, Stein’s Pass):
TEXAS (Evans of 1891, 2] Paso).

11. Opuntia lindheimeri littoralis (IElngelin.).

Opuntia engelmanni littoraliz Engelm. Bot. Calif. i, 248 (1876).

Joints often larger (3 to 4.6 dm, long), with pulvini closer together,
longer and more slender spines, and smaller seeds.—Type, Tittum and
Mallinckrodt of 1874 in Herb, Mo, Bot, Guard.

Coast of southern California and the adjacent islands (reported from
San Miguel, Santa Rosa, Santa Cruz, and Santa Catalina).

Specimens examined: CALIFORNIAN ISLANDS ( Tittum & Mallinchrodt
of 1874; Rothrock ot 1875, Santa Cruz).

12. Opuntia chlorotica Engelin, Syn. Cact, 291 (1856).

Opuntia tidballii Bigel, Pacit, R. Rep. iv, 11 (1856), nomen nudum.

Brect. 12 to 21 dm. high, forming large bushes, with stems at length
woody and terete with scaly grayish or light-brown bark and completely
covered with very numerons straw-colored bristles and yellow spines;
jomts orbicularv-obovate, pale glancous, 15 to 20 em. long and 20 to 25
cm. broad: pulvini about 2.5 em, apart, with very numerous unequal
bristles, and 3 to 6 (1 to 3 in lower pulvini) unequal angular pale straw-
colored mostly detlexed spines 2.5 to 5 em. long (the interior shorter
and erect, S to 18 mm. long): flowers yellow, 5 to 7.5 em. broad: fruit
large (about 4 en. long), ovate: seeds small (2.5 by 3.5 mm.), whitish,
subreniform, thick, with obtuse margin. (I, Paeif. R, R. iv. t. 6, f.
1-3)—Tvpe, Bigelow of 18533 and 1854 in lerh. Mo. Bot, Gaxd.

Western Arizona and southeastern California, and extending into
the Charleston Mountains, Nevida, |

Specimens examined: ARIZONA (Bigelow of 1853 and 1854; Dalmer
of 1877): CALIFORNILA (Bigelow ot 1854; Parish 1419, San Felipe).

The apecies is readily recognized by the very spiny trunk and very pale broad
jointa. ‘T'he large and sometimes spreading bushes often bear 100 or more joints
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The arrangement of the bristles is somewhat peculiar, the npper and outer oucs (by
far the more numerous) being shorter and thinner and covering the upper part of the
areolu, and within these u semicircular row of stonter and longer bristles, which join
the outer and shorter spines of the outer and lower margin of the arcola.

13. Opuntia tapona Engelm. M3S.

Joints obovate, 20 to 25 em. long: pulvim abont 5 cm. apart, with
short marginal bristles and 2 (rarely more) pale rather stout compressed
spines 1 to 1.5 em. long: fruit elongated clavate, stipitate, densely
tuberculate, dark-purple, 5 to 6 em. long, sterile so far as seen.—Type,
Gabb 20a in Herb. Mo. Bot. (zard.

Sandy soil, especially southward in Lower California.

Specimens examined: LOWER CALIFORNIA ( Wai. M. Guablh 20a, in
1867, near Loreto),

The name refers to a fancied resemblance of the fruit to a bottle-
stopper (tapone).

14. Opuntia larreyi Weber, MSS.

Plant only 9 to 12 dm. high, with large orbicular glancons joints:
fruit ‘“as large as a goose egg,” juicy, purple, and with purple pulp:
seeds small, “much like those of (. ficus-indica,”"—Type unknown.

A Mexican speeies, tound hy Dr. Weber in eultivation alwout Queretaro, and pro-
nounced by hnm the most delicious of all the fruits he had tasted. Known as
‘“ camuessa.”’

15. Opuntia palmeri Engelm. MSS.

~ T Joints oval, smooth (not tuberculated), pale glaucous, 20 to 25 cm.
long by 156 to 20 ¢m, broad: pulvini 2.5 to 3 eu. apart, with pale brown-
ish or gray persistent wool, a few very slender straw-colored bristles,
and slender tlattened or compressed straw-eolored spines 2.5 to 3 ¢m.
long (5 to 7 on upper pulvint with some smaller additional ones, 1 to 3
on lower pulvini), erect or spreading, or the upper ones (from upper
part of pulvinus) mostly deflexed.—Type, Palmer of 15377, in Herb. Mo.
Bot. Gard.

Near St. (zeorge, Utal.

Specimens examined: UTAH (Palmer of June, 1377).

16. Opuntia pycnantha Engelm. MSS.

Erect, with ovate-orbicular compressed scarcely tuberculate joints
12.5 to 15 em. long by 12,5 em. wide, armed with densely interwoven
mostly deflexed spines: pulvini approximate (6 to 8 mm. apart), with
fulvous wool {becoming dusky), and weak bristles (at length elongated
and very numerous): spines in younger joints 3-7, pale straw-color (at
length ashy), 6 to 25 mm. long, all deflexed; in older joints more numer-
ous (a8 many as 20), longer and more rigid ; Howers and fruit unknown.—
Type, Agassiz of [872 in Herb. Mo, Bot. Gard.

Magdalena Bay, Lower California.

Specimens examined: LOWER CALIFORNIA (Prof. L. Agassiz, Magda-
lena Bay, collected on the Hopler expedition in 1872; Brandegee of 1839,
Magdalena Island).
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The above deseription was drawn np by Dr. Engelmann from the Agassiz material.
Brandegee’s specimens supply a good joint, a flower, and ripe fruit, enabling me to
supplement the deseription. The joint 18 22 by 14 em., the pulvini very large and
prominent and close together, sometimes even in contact. The fulvous wool gradu-
ally becomes darker until it is black, and encircling it above there is nsually a more
or less prominent tuft of bright-yellow bristles, The single withered flower ia small
and greenish yellow. The fruit is evidently juicy, globose or oboveid, strongly
tuberculate, closely set with the pulvini bearing dark wool, and yellow bristles and
spines, about 4.5 em. in diameter. ‘The seeds are discoid and heaked, somewhat irreg-
ular, with thick margin, 3 to 3.5 mm. broad. The spines are torete.

17. Opuntia pycnantha margaritana, var. nov.

Pulvinl not so prominent, with more grayish wool, reddish bristles,
dark-red more rigid and more or less angular and compressed spines,—
Type in llerb. Brandegee.

Santa Margarita Island.

Specimens examined: LOWER CALIFORNIA (Brandegce of 1389).

Mr. Brandegee also notes that the flowers ure red.
1. Stem procumbent,

18. Opuntfa procumbens Engelm. Syn. Cact. 292 (1856).

Prostrate, with the large pale-green orbicular-obovate joints always
on edge, 15 to 30 e¢m. long by 15 to 22 cm. broad: pulvini 2.5 to b em,
apart, with long (3 cmn.) tomentum, yellow rigid strongly unegnal bris-
tles, and 2 to O (sometimes 7 to 9) compressed-angular unequal detlexed
spines 1 to 5 ¢m. long (lower ones shortest) and straw-color or paler,
darker towards the base, often reddish or reddish-brown: fruit ovate,
3.5 em. long: seeds 3 to 4 mm. in diameter, with broad irregular mar-
ging, (Il Pacif. R. Rep. iv, t. 7, f. 4,5).—Type, Bigelow of 18564 in
Herb. Mo. Bot. Gard.

In rocky places, from El Paso, Texas, to northwestern Arizona.

Specimens examined: ARIZONA (Bigelow of 1834): TEXAs (Evans of
1891, El ’aso).

The originul Arizona range is ‘‘ from the San Franeisco Mountains to (Cactns Pass

at head of Bill Williams River.” The El Paso specimens are smaller than the more
western ones, but otherwise there seems to be no differonce,

19. Opuntia rubrifolia Engelin, MSs.

Prostrate, with thick ovate joints 12 to 15 c¢m. long by 10 ¢m. broad,
not tuberculated: leaves spreading, somewhat recurved, reddish, 8 to
10 mm. long: pulvini 2 to 2.5 em. apart, with brownish-gray persistent
wool and numerous yellowish bristles (especially on the upper edge):
spines at lower edge of pulvinus, mostly 2 or 3, slender, angular, and
often twisted, 2.0 to 6 cmn. long, often a few additional smaller ones,
all detlexed (almost appressed): tlowers and fruit unknown.—Type,
Palmer 3 in Ilerb. Mo. Bot. Gard.

St. (zeorge, | tah,

Specimens examined: UTAILL (Lalmer 3).
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20. Opuntia angustata Engebm. S8yn. Caect. 292 (1856).

Prostrate or ascending, with elongated obovate joints (narrowed
toward the base and rounded above) 15 to 25 em. long or more and 7.5
to 10 em. broad: pulviui over 2.5 cm, apart, with grayish wool, slender
yellowish-brown bristles, and 2 or 3 (often 1 or 2 weaker ones added
below) stout angular deflexed spines 2.5 to 5 ¢cm. long, straw-colored or
white, yellow or red toward the base: fruit obovate subglobose, broadly
and deeply umbilicate, tuberculate and bristly, reddish, 2.5 to 3.5 em.
long: seeds about regular, with broad almest eurled margins, 6 n., or
more in diameter. ([l Paeif. R. Rep. iv, 1. 7, f. 3, 4; t. 22, f, 11)—Type,
the Bigelow specimens in Herb. Mo, Bot. Gard.

From New Mexico to the mountains of southern California.

Specimens examined: NEw MEXxI1co (Bigelow of 1853): ARIZONA
(Bigelow of 1854): CALIFORNIA (Bigelow of 1854). ’

21. Opuntia angustata comonduensis, var. nov.

Joints semiobovate (one side straight, as it an obovate joint had been
divided in the median line), tapering below as in the species, but with
greatest diameter near the middle and tapering above, 20 em. long, 4.5
to 7.5 em. broad: spines terete: Hower 5 cm. long, yellowish, with
reddish tinge ountside: fruit at last neither tuberculate nor spiny, but
with prominent woolly and bristly pulvini, pyriform, about 4 ¢m, long:
seeds smaller, 3.5 to 1 mm. broad.—Type in Herb. Brandegee.

Comondu, Lower California.

Specimens examined: LOWER CALIFORNIA (Brandegee ot 18589).

The spines are most prominent along the curved margin and above, some pulvini
becoming spineless, unutil in one specimen the whole joint is unarmed except o few
pulvini. In his discussion of angustata! Dr, Engelmann remarks that while speci-
mens east of the Colorado have sharply angular spines, the one that he had [rom
the California mountaing had spines not se angular, and some of themn were almost
terete. This Lower Californian variety has all the spines distinetly terete. As Dr.
Engelinann’s description ot the fruit was drawn from a single specimen, it is prob-
able that there was no evidence that the tubercles eventually disappeared.

('. Npines reddish or blackish,

22. Opuntia macrocentra Engelm. Syn. Cact. 202 (1856).

Ascending, 6 to 9 dm. high, with large suborbicular thin often pur-
plish joints 12.5 to 20 em. long and 10 to 17.5 em. broad: pulvini 2 to
2.5 ¢m. apart, with grayish wool, slender short yellow bristles, upper-
most and marginal ones alone armed, the lower without spines: spines
1 or 2 (rarely more), 5 to 7.5 ecm. long, straight or variously flexed, reddish-
black, paler upward, often annulate, upper terete, lower a little shorter
- and compressed or channelled : flowers yellow, 7.5 ¢cm, broad : fruit ovate,
3 cn. long: seeds much twisted, 4 to 4.5 mm, broad, broadly and obtusely
undulate margined. (Il. Cact. Mex. Bound. t. 75, f. 8)—Type, the
Wright specimens in Herb. Mo. Bot. Gard.
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Sandy ridges in southwestern Texas to Arizona and extending
southward into Chihuahua,

Specimens examined: TexAs ( Wright of 1851-52; (/. K. Vasey of
18381, El Paso; Erans of 1891, Sierra Blanca; Trelease of 1892; Wood-
ward): NEw MEXICO (Erans of 1891, Lordsburgh): AR1ZONA ( Wilcor
of 18M, Fort Huachuca): CImuvAnva (Pringle 235, a spineless form
distributed as O. rufida).

The thin joints and long nearly black spines characterize the speeies, Thoe Chi-
hualiuan specimen of I’ringle is spinelesa and has smaller pinkish tlowers (5 cm.
broad); however, spiny and spineless joints are sometimes found on the same plant.

Vasey’s material has spines more gravish than wsual and bristles more reddish-
brown, being unusually suggestive of mesacantha.

23. Opuntia phaeacantha Engelmn. I’ Fondl. 51 (1844},
Opuntia phaacantha nigricans Engelm, Syn. Cact, 293 (1856),
Opuntia pheacantha brannea Engelm. 1. c.

Diftuse, ascending, with obovate thick glancous or sometimes pur-
plish joints 10 to 17.5 ¢nw. long and 6 to 11 ¢, broad: pulvini 2.5 to 3.5
cm. apart, with grayish wool and slender yellowish or brownish
bristles, mostly armed: spines 2 to 5, straight, reddisli-brown to black-
ish, paler upwards, 2.5 to 6 enw. long, the upper one teretish and por-
rect, the rest shorter. unequal, more or less angular or compressed,
deflexed: fruit cuneate-pyriform, much contracted at base, with a
broad and shallow umbilicus, scarcely pulpy, 3 to 3.5 em. long: seceds
very variable, 4+ mm, broad or smaller. ([Il. Cact. Mex. Bound. t. 75,
f. 9-15)—Type, the Fendler specimens in Herb. Mo. Bot, Gard.

Sandy ridges from the Il Paso region of Texas to the Rio Grande,
near Santa Fe, New Mexico, and eastern Arizona, and southward into
Chihuahua.,

Specimens examined: NEw MEX1CO (Fendler of 1846-47, along Rio
Grande near Santa I'e): ARIZONA (Parry of 1867): TEXAS ( Wright of
1851-52, in valley neuar Kl Paso; Kransof 1891, in same locality): CHI-
HUAHUA ( Wislizenus 249),

The flowers described i Pl Fendl. and subsequnent writings as those of thisspoecies
prove not to bhelong here, In Watson’s Biblographical Index ¢4 polyantha Haw.
(Cactus polyanthus Sima) is referred herc. In the Mingouri Botanieal Garden in 1893
there were growing plants of polyantha from NSouth America, evidently that species

as fignred in the Botanical Magazine,! and not at all our phaacantha, (). polyantha
much more roscmbles O, tuna.

24. Opuntia phaeacantha major Engelm. Syn. Caet. 273 (1856).

Joints much larger, 12.5 to 15 cm, and even 20 ¢m, broad, with more
remote pulvini, and shorter fewer paler spines.—Type, Fendler of 1840
in Herb. Mo. Bot. Gard.

Mountains near Santa Fe, New Mexico.

Specimens examined: NEW MEXICO (Fendler of 1846; Digelowe of
1853).

This variety is charancterized in Planta Fendlertani, bhut without nane.
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25. Opuntia camanchica Engelm. Syn. Cact. 291 (1856).

Prostrate and extensively spreading, with ascending obovate-orbicular
joints 15 to 17.5 cw. long by 13.5 to 17.5 em. broad: pulvini about 3 em.
apart, with few greenish or yellowish-brown bristles, mostly armed:
spines 1 to 3 (or marginal ones 3 to 6), compressed, reddish-brown to
blackish-brown, paler at tip, 3.5 to 7.5 ¢m. long, the upper one elongated
and suberect, the rest deflexed: fruit oval, with broad umbilicus, deep
red, sweet and juicy, 3.5 to 5 em. long: seeds angular, with broad thick
acute or obtuse warginsg and deeply notched at the hilum, 4 to 6 mm,
broad. (. Pacif. R. Rep. iv, t. 9, f. 1-5; t. 22, f, 12-15)—Type, Bigelow
of 1833 in Herb. Mo, Bot. Gard.

In rather fertile soil * at base of hills,” from southern Colorado
through western Texas, New Mexico, aud Arizona.

Specimens examined: COLORADO (Engelmann of 1881): TEXAS
(Ervans of 1891, near Kl Paso): NEw MEXIcO (Bigelow of 1853):
ARIZONA (Palmer of 1869; Evans of 1891; Trelease of 1892).

This species is reported from the Llano Estacado, on the Upper Canadian, as a
large and extensively spreading plant.

26. Opuntia tortispina Engelm. Syn. Cact. 293 (1%56).

P’rostrate, with ascending orbicular-obovate joints 15 to 20 e, long:
pulvini 2.5 to 3.5 ¢, apart, with yellowish bristles: spines 3 to 5,
white, angular, and channelled, often spirally twisted, 3.5 to 6 ¢m, long,
with 2 to 4 more slender ones (1 to 2.5 em. Iong) added below: tHlowers
silphur-yellow, 6 to 7.5 em. broad: fruit ovate, with broad umbilicus,

b to b ¢m, long: seeds orbicular, regular, and but slightly notched at
hilum, 4 to 6 mm, broad. (IlU. Pacif. R. Rep. t. 8, f. 2,3; t. 23, f. 1-5)—
Type, Bigelow of 1853 in Herb. Mo. Bot, Gard.

From the plains of the li'la,tte, Nebraska, to those of Indian Territory
and northern Texas.

Specimens examined: NEBRASKA (H. Engelmann of 1858): INDIAN
TERRITORY (Bigelow of 1853).

~ 27. Opuntia mojavensis Engelm. Syn. Cact. 293 (1856).

Prostrate, with suborbicular joints: pulvini remote, with large yellow
bristles: spines 2 to 6, stout and annulate, acutely angular and com-
pressed, more or less curved, reddish-brown, paler toward tip, 2.5 to 6
 em, long, 1 to 3 smaller slenderer pale ones added below: fruit oblong,
4.5 cm, long., (ZU. Pacif. R. Rep. t. 9, f. 6-8)—Type, Bigelow of 1353

~in Herb. Mo. Bot. Gard.
“On the Mohave, west of the Colorado,” California.

Specimens examined: CALIVORNIA { Bigelow of 1853).
(3) Adscending : joinis rather small; spines fete, lerete or scarcely angular, slender,
flexible, pale: fruit smaller than in (2).

28. Opuntia tenuispina Engelm. Syn. Cact. 294 (1866).
Diffuse or ascending, about 3 dm. high, with obovate bright-green
joints attenunate at base and 7.5 to 15 ¢, long by 5 to 10 ¢m. broad: pul-
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vini 1 to 2.5 ¢m. apart, with slender short bright reddish-brown bristles:
spines 1 or 2, elongated (3.5 to 7.0 ¢m.), white (sometimes dusky at
base and apex), teretish, straight, slender, flexile, suberect or spread-
ing (in upper pulvini the upper one porrect and the rest deflexed), and
1 to 4 shorter (1 to 3 em.) white inferior ones: lowers yellow, 6 to 7.5
cem, broad: fruit oblong, with deep uinbilicus, 2.5 to 3 cm. long: seceds
very irregular, with narrow margin and deeply notched hilum, 3 to 4
mm. broad (U, Cact. Mex. Bound. t. 75, f. 14)—Type, the Wright
specimens in Herb. Mo. Bot. Gard.

Sandy ridges on the Rio Grande from El Paso, Texas, northward into
adjacent New Mexico.

Specimens examined: NEw MEXIco ( Wright of 1852, Dolia Ana):
Trxas ( Wright of 1851-52, El Paso): also cult. in Mo. Dot. Gard. 1870,

29. Opuntia setispina Engelm.; Salm, Hort. Dyck. 239 (1850).

Ascending, with small suborbicular glaucous joints not over 5 em.
long: pulvini crowded (6 to 8 mm. apart), with yellowish bristles:
spines 4 to 10, very slender (like the bristles), 1 to 3 longer (2.5 to 3.5
em,) and subangular, 3 to 7 shorter and more or less detiexed: flowers
and fruit unknown.—Type, Wislizenus of 1846 in Herb, Mo, Bot. Gard.

“ Pine woods in mountains west of Chihuahua.”

Specimens examined : CHEIHUAHUA ( Wislizenus of 1846),

30. Opuntia filipendula Engelm. Syn. Cact. 284 (1856).

Ascending from a long thick tuberiferous root, 1.5 to 3 dm. high,
with orbicular or obovate or oblanceolate thin bluish glaucous joints,
3.0 to 7.0 long by 2.5 to & c¢n. broad: pulvinil 8 to 12 mm. apart, with
white wool, greenish-yellow very slender numerous penicillate bristles
(becoming very conspicuous), with or without spines: spines (if pres-
ent) white, 1 or 2 elongated setaceous deflexed oues (not rarely sub-
angular and twisted) 2.6 to 5 em. long, and 1 or 2 smaller lower ones:
flowers purplish, 6 cm. broad: seeds very thick, with narrow but thick
and obtuse marging, 3.5 to 4 mm, broad. (Il Cact. Mex. Bound, ft,
63)—Type, the Wright specimens in Herb. Mo. Bot. Gard.

Alluvial bottoms of the Rio Grande from the Pecos to Il Paso, Texas,
and southward into Chihuahu:t.

Specimens examined : TEXAs ( Wright of 1852; Schott of 1855): CHI-
HUAHUA (Pringle 147; E. A. Mearns of 1892, ¢ Mesquite Spring "),

{4) Procumbent or ascending : joints rather small: spines stout, subterete, white or dusky,
or none: f[ruit clavate.

31. Opuntia mesacantha Raf.; Seringe, Bull. Bot. Gen. 216 (1830).
Opuntia cespitesa Raf. 1. c.
Opuntia rafinesquii Engelm, Syn, Cact. 295 (1856).
Opuntia vulgaris rafinesquii Gray, Man. ed. 2, 136 (1856).
Opuntia vulgaris in part of Amer. authors, not Haw.
Difluse, from a fibrous root, with obovate or suborbicular very green
Joints 7.0 to 12,5 em. long bearing elongated subulate spreading leaves

6 to 3 mm. long: pulvini 1.8 to 2.5 cw. apart, with slender reddish-
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brown bristles, mostly unarmed: spines (when present) few, mostly
only marginal, stout, terete, straight, erect or spreading, whitish (often
reddish at base and apex), L.8 to 2.5 cm. long, single, or 1 or 2 smaller
deflexed ones in addition: flowers sulphur-yellow (often with red center),
6 to 8.5 em. broad: fruit clavate, naked, with funnel shaped umbilicus,
3.5 to & em. long (less than half that in diameter), with acid or sweetish
purplish pulp: seeds almost regular, compressed, with rather narrow
and thick but acutish- margins, 5 mm. broad (I, Pacif, R. Rep. iv, t.
10, f. 3-5; t. 23, £, 7, 8)—Type unknown.

Sterile, sandy or roeky soil in the Mississippi valley from Minnesota
and Wisconsin to Kentucky, Missouri, Louisiana, and Texas; appar-
ently not found west of the western boundary of Missouri and Arkansas,

Specimens examined: WISCONSIN (Hale of 1861, in part): ILLINOIS
(Engelmann of 1833-34; Hall of 1861, sandy barrens of Mason Co.;
Hayden of 1862; Coulter of 1894, growing): ARKANSAS (DBigelow of
1853): KANsAs (Hitcheock of 1893, sandhills near Manhattan): also
cult. in Goebel’s Gard. 1845; Mo. Bot. Gard, 1856; Harvard Bot. Gard.
1871; Meehan’s Gard. 1885,

An exceedingly variable species, the principal varieties being described under the
nine following forms.

32. Opuntia mesacantha grandiflora (Engelm.)

Opuntia intermedia Engelm. Pl Lindh. 206 (1850), not Salm (1834).
Opuntia rafinesquii grandiflora Engelm. S8yn, Cact. 295 (1856).

Somewhat ascending, with larger joints (12.5 to 156 ¢m, long), pulvini
2.5 cm., apart, very slender bristles, almost no spines, large tlowers
(11 to 12.5 em. broad, red in center), and elongated fruit 6 c¢m. long,
(1L, Pacif. R. Rep. iv, t. 11, f. 2, 3)—Type, Lindheimer of 1847 in Herb.
Mo. Bot, Gard.

On the Brazos, Texas.

Specimens examined: TEXAS (Lindheimer of 1847),

33. Opuntia mesacantha parva, nom. nov.

Opuntia rafinesquii minor Engelm. and Bigel. Pacif. R. Rep. iv, 41, name p. 55
(1856), not €2, minor C. Muell.

Orbicular joints but 5 em, in diameter, spineless or with a few on the
upper margin. (Ill. Pacif. R. Rep. iv, t. 11, f. 1)=~Type, Engelmann of
1845 in Herb, Mo, Bot. Gard.

Sandstone rock in southern Missouri.

Specimens examined: MISSOURI (Enyelmann of 1845): also growing
in Mo, Bot. Gard.

34. Opuntia mesacantha microsperma (IFngeln.).

Opuntia rafinesquir microsperma Engelm, Syn. Cacl. 295 (1856).

Almost unarmed, with more compressed smaller seeds (1.6 to 1.8
mm, broad) having narrower margins.—Type cult. in Mo. Bot. Gard.
1854 and preserved in Herb. Mo, Bot. Gard.

With the species.

Speciinens examined: cult. in Mo. Bot. Gard, 1854, with no locality.
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35. Opuntia mesacantha cymeochila ( Engelm.).

Opuntia rafinesquii cymochila Engelm. Syn. Cact. 2095 (1856). :
Opuntia rafinesquii cymochila montana Engelin, and Bigel. 'acif, R. Rep. 1v, 42
(1856).

With orbicular mostly armed joints G to 8.5 em. broad, pulvini 1.2 to
1.6 em. apart, straw-colored or yellowish bristles, T to 3 stout white
(often reddish-brown at base) subcompressed or twisted spreading or
deflexed spines 2.5 to 5 cm. long (often 2 or 3 smaller deflexed ones
added), short obovate fruit 2.5 to 3 e¢m. loug, and irregular twisted
nndunlate-mar gined seeds 5 mim. broad. (I Pacif, R. Rep. t. 12, f. 1-3;
t. 23, £, 10-12)—Type, the Bigelow specimens in Herb. Mo, Bot. Gard.

From Kansas to southwestern Texas, Arizona, and Utal.

Specimens examined: KAN8SAs (Hell of 1870): TEXAS (Bigelow of
1852; V. Bailey of 1392, Washburn): NEW MEXIcO (Bigelow of 1853;
Erans of 18391, Stein’s Pass and Deming): AR1zonaA (Palmer 302; Wil
cox of 1804, Ft. 1luachuca): UTAH ( Watson 134).

36. Opuntia mesacantha stenochila (lngelm.).

Opuntia rafinesquii stenochila Engelm, Syn. Cact. 296 (1856).

Prostrate, with obovate joints 10 ¢em. long by 7.5 ¢m. broad, pulvini
2.5 em. apart and only the upper ones armed, yellowish or greenish bris-
tles, solitary white spine 2.5 to 3 ¢m. long with sometimes | or 2 smaller
deflexed ones added, long obovate-clavate green or pale red very juicy
fruit 3.5 to 6 ¢m, long and with a broad umbilicus, and regular thick
very narrow and obtuse-margined seeds H mm. broad. (. Pacif, R,
Rep. iv, t. 12, f. 4-6; t. 23, f. 9)—Type, Bigelow of 1853 in Herb. Mo,
Bot. Gard.

“ Canou ot Zuii, western New Mexico.”

Specimens examined: NEw MEX1c0 (Bigelow of 1853),

37. Opuntia mesacantha macrorhiza (Engelm. ).
Opuntia macrorhiza Engelm. P1. Lindh. 206 (1850).
Opuntia rafinesquii macrorhiza Engelm. Syn. Caet. 296 (1856). :
Opuntie rafinesquii fusiformis Engelm, 1, c. ;97. 3
Prostrate or ascending, with elongated fusiform irregularly thickened
root, orbicular-obovate very green joints, most or only upper pualvini
. armed, yellowish-brown bristles, 1 to 3 stout or slender white or vari-
egated spreading or deflexed spines 2.5 to 3 em. long (often 1 or 2
additional slender defiexed ones), flowers 5 to 7.5 ¢m. broad, ovate
(8carcely clavate) fruit green or pale-purple, 3.5 cm. long, and thick
almost regular acute-margined seeds 5.5 mm. broad. (Il Cact. Mex.
Bound. t. 69; Pacif. R. Rep. iv, t. 12, f. 7, 8; t. 23, f. 6)—Type, Lind-
heimer of 1843-45 in 1erb. Mo. Bot, Gard.
From the ¢ Big Bend” of the Missouri River to the Guadalupe River
of Texas and Arizona; in sterile roeky places.
Specimens examined: TEXxAs (Lindheimer of 1843-45, 1850, 1872;
Wright of 1852; DParry of 1869; Hall of 1872): ARIZONA (Bigelow of
1853, on Deer Creck): KANsAs { Wislizenus ot 1846, type of fusiformis;
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Kellerman of 1838): ARKANSAS (no collector given, but cult, in Mo.
Bot. Gard. from White River, near Fayetteville).

38. Opuntia mesacantha greenii, var. nov.
Opuntia greenii Engelm. MS8S,

With fibrous roots, orbicular-obovate deep-green joints, numerous
short reddish-brown bristles, upper pulvini armed with 1 to 3 spines
(upper one straight, stout, terete, 2.5 to 3.5 em. long, lower ones mostly
smaller, paler and detlexed), which are brownish-red at base or entirely
8o, ovate spineless fruit 3 cm. long with rather shallow umbilicus, and
irregular seeds with broad rather acute margins and 6 mm. broad.—
Type, Gireene of 1870 in Herb. Mo. Bot. Gard.

From Colorado to Arizona.

Specimens examined: COLORADO (E. L. Greene of 1870, Golden City;
C. 8. Sheldon, Ft. Colling): ARIZONA (Toumey of 1892, Grand Cahon
and Williams; Wilcox of 1894, Ft. Huachuea).

39. Opuntia mesacantha oplocarpa, var. nov,
Opuntia oplocarpa I'ngelin, M8S,

Joints orbicular, deep-green, 7.5 to 8.5 em. in diameter: pulvini with
a penicillate tuft of long brown bristles at upper end, all armed except
the lower ones: spines mostly 2, rather stout and straight, the upper
one reddish-brown (especially toward the base), stouter, erect or por-
rect. the lower one paler (or even white), deflexed and usually weaker:
fruit clavate, with broad and shallow umbilicus, rather dry, spineless
(or nearly so), brownish-red, 5 em. long: seeds wavy-twisted.—Type,
Greene of 1870 in Herb. Mo. Bot. Gard.

Colorado to southwestern Texuas. _

Specimens examined : CoLORADO (F. L, Greene of 1870, Golden City):
TExAS (G. R. Vasey of 1881, El I’aso).

This certainly belongs to the maze of forms nnder mesacantha, and possibly may
be referred to sone of those deseribed ahove, The sceds und orbicular joints snggest
cymochila, but the prominent tufts of long brown hristles, the fewer spines, and the
decidedly larger distinetly clavate nnarmed frunit scem to justify separation for the
present. The Vasey material has larger joints (about 12 cm. broad), and its spines
are not always in pairs. Often there are three spines, two equally prominent brown
upper ones and a lower und weaker deflexed white one, and cven two or three very
weak ones in addition appressed at lower edge of pulvinns. These characters aro
suggestive of eymochila, but the larger joints and prominent reddish-hrown bristles
are guite distinetive. The two varieties greenii and oplocarpa are very near each
other, and aside from the seed characters are to he distinguished by the shape of the
joints, by the fact that the former has its 1 to 3 spines only on the upper pulvini, and
the latter, with its spines mostly in pairs, has all the pulvini armed except the low-
est ones. In both, the upper reddish porrect or ascending spine or spines and the
lower pale deflexed one are quite characteristic.

40. Opuntia mesacantha vaseyi, var. nov.

Approaches oplocarpa, but joints narrow and rather clongate-obovate
(16 by 10 cm.), very large pulvini, the 2 or 3 spines (occasionally another
short, slender one added) all reddish-brown (oc¢easional trace of yellow-
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ish) and unequal (15 to 30 mm.}, those on the face of the joint usnally in
pairs and detflexed, those on the margin apt to be in threes and erect-
spreading, fruit dark-red and spineless (about 5 cm. long), and seeds
(4.6 to b mm,. broad) with conspicuous thick somewhat irregnlar mar-
gin.—Type in Nat. Herb.

Western Arizona.

Specimens examined: ARIZONA (G. R. Vasey of 1381, Yuma; H. H.
Rusby of 1883, Ft. Verde).

41. Opuntia fusco-atra Engelm. Syn. Cact. 297 (1856). 1

Diftuse, with orbicular-obovate tuberculate joints 6 to 7.5 em. long:
pulvini 12 to 18 . apart, with numerous short reddish-brown bristles,
only the lower unarmed: spines mostly solitary, stout, suberect, brown-
ish-black, 2.5 to 3 em. long, often one shorter deflexed one added:
flowers yellow, 7.5 em. broad: fruit and seed unknown. (Il. Pacif.
R. Rep. iv. t. 11, {. 4)—Type, Lindheimer 33 of 1842 in Ilerb. Mo. Bot.
Gard.

‘“Sterile places in prairies west of Ifouston, Texas.”

Specimens examined : TEXAE{ ( Lindheimer 33 of 1842),

The stout brown (or ahove almost hlack) spines, and thick bhunches of unusnally
stout brown bristles on small joints, give a characteristic appearance to the species.

42. Opuntia opuntia (L.).
Cactus opuntia L. Sp. L. i, 468 (1753).
Opuntia vulgaris Mill, Dict. ed. 8, no. 1 (1768).
Caotus humifusus Raf, Ann. Nat. i, 15 (1820).

Diffuse and prostrate, with a fibrous root: joints obovate or suborbie-
nlar, thick, bright or pale green, 5 to 10 ¢m. long by 5 to 6 cm. broad,
bearing ovate cuspidate mostly appressed leaves 4 to 5 mm, long:
pulvini subremote, with few short greenish-yellow bristles, mostly
unarmed: spines very rare, when present, solitary, stout, variegated,
suberect, less than 2.5 em. long: flowers pale-yellow, 5 c¢m. broad:
fruit obovate-clavate: seeds regular, thick, with thick margins, 5 mm.
broad,—Type unknown,

From the southeast coast of Massachusetts to (Georgia and Florida;
apparently only in the low countries east and sontheast of the Alle-
ghanies.

Specimens examined: MASSACHUSETTS (Sprague, at Leyden): NEw
YORK (Hex. & Maier of 1852): NEw JERSEY (Torrey & Gray of
1846; Hex. & Maier of 1854; Mechan of 1876; Martindale of 1876):
DELAWARE (Canby of 1861): VIRGINIA ( Vasey of 1878, Ft. Monroe):
SOUTH CAROLINA (Mellichamp of 1871): also cultivated in numerous
gardens,

Thias species is distinguished from mesacantha (which only grows west of the Alle-
ghanies and with which it has been confused) by its smaller size, paler covlor, small
pulvini, nsual absence of spines, smaller flowers, and especially by its short thick
more or less appressced leaves,
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43. Opuntia pes-corvi Le Conte; Chapm. 11, 115 (1860),

Prostrate and diffuse, bright-green, with small ovate or obovate swol-
len and often teretish fragile joints 2.5 to 7.0 em. long and half as thick:
pulvini 8 to 16 mm. apart, with few very short slender and pale bristles,
the lowest unarmed: spines | to .3, straight and slender, rigid, often
compressed at base and twisted, dusky, 2.5 to 3.5 cm, long: Hlowers
yellow, 3.5 to 4 em. broad: fruit obovate, bristly, rose-purple, with shal-
low umbilicus, fleshy, 12 to 14 mm. long: seeds very few (1 or 2), nar-
rowly and obtusely margined, 4 mm, broad.—Type unknown.

Barren sands, coast of Georgia and Florida.

Specimens examined: FLORIDA (Chapman of 1856 and 1860; IHitch-
cock of 1890): also cult.in Harv. Bot. Gard., 1871; Mo. Bot. Gard., 1882,

Evidently very near (. opuntia, and possibly only a small thick-jointed variety.
++ ++ Jointz pubescent : ereet or procumbent.

(1) Flowers yellow: spinefesx plants.

44. Opuntia microdasys lL.chm. Ind. Sem. Hamb. 16 (1X27).
Opuntia pulrvinata DDC, Rev. Caet, 119 (1828).

Erect-spreading, 6 to 12 dm, high: joints oblong-obovate or orbicular,
pubeseent, bright-green, 5 to 7.5 em. long by 3.5 to b em. wide: leaves
minute: pulvini 12 to 16 mm, apart, with yellow wool and numerous
very slender yellow bristles, spineless: tlowers yellow: fruit unknown.—
Type unknown,

From Coahuila to southern Mexico. |

Specimens examined: COAHUILA (Gregg 234 of 1847; Palmer of 1880;
Pringle 3592): also growing in Mo. Bot, Gard., 1893,

45, Opuntia rufida Fngelm, Syn. Cact. 298 (1856).

Erect-spreading, 6 to 12 dm. high, mueh branched: joints broadly
obovate or suborbicular, pubescent, pale-green, 3 to 15 em, long: leaves
long acuminate, 5 mm, long: pulvini crowded, with penicillate tufts of
very numerous slender reddish-brown bristles, spineless: flowvers yel-
low, 6 em. broad.—Type, Bigelow and Gregg specimens in Iferb. Mo.
Bot, Gard.

On the Rio Grande (on rocks and mountains) about Presidio del
Norte, Chihuahua, sonthward to the valley of the Nazas, Durango.

Specimens examined: CHIHUAHUA (Bigelow of 1852, about Presidio
del Norte): DURANGO ((fregg 634, valley of the Nazas).

Ditters from 2, mierodasys in its more rounded and larger joints, longer len ves, and

reddishi-brown bristles.
(2) Flowera red.

46. Opuntia basilaris Ingelm. Syn. Cact. 208 (1856).

Low, with obovate or triangular gliucescent minntely pnbescent
ascending joints 12.5 to 20 em, long and proliferous {almost rosulate)
from the base: leaves minuate, 2 mm. long: pulvini 8 fo 12 mm, apart,
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depressed, with yellow wool, very slender and short at length very
numerous reddish-brown bristies, and caducous bristly spines (but no
spines proper): flowers rich-purple (reported as sometimes white), 6 em.
broad: fruit short-obovate, with broad uambilicus, dry, pubescent:
seeds large, thick, subregular, with rather narrow but very thick mar-
gin, 6 to 10 mm, broad. (Il Pacif. R. Rep. t. 13, f. 1-5; t. 23, f. 14)—
Type, the Bigelow, Schott, and Campbell specimens in Herb. Mo. Bot.
Gard.

From southern Utah and Nevada (Silver Peak region) southward
thirough western Arizona and southeastern California into Sonora.

Specimens examined: UrTAR ((Zabh of 18067): ARIZONA (Digelow of
18543 Nehott of 1855, on the Lower Gila; Campbell of 18555 Newberry
of 1358; Dalmer of 1869; Rusby of 1833; Toumey of 1392, Yuma):
CALIFORNIA (Schott 2 of 18556; Hayden of 1858; A. K. Janrvier of 1873,
Ehrenberg; Palmer of 1876; Weber of 1877; Engelmann of 1880; (.
R. Vasey, Whitewater; Nevin of 1832; Trelessc of 1892).

Dr. Merriam says that this spocies is one of the commonest cactnuses of the Sono.
ran eserts. Its apperance is qmite characteristic, a large number of joints of dif-,
ferent shapes (obovate, fan-shaped, obeordate, emarginate, elongated or almost
oblanceolate) issiing from the base at nearly the same point, forming & sort of rosette
‘“resembling somewhat an open cabbage head.”

47. Opuntia basilaris ramosa ’arish, Bull, Torr. Clab, xix, 2 (1842).

‘“Spreading, the joints freely branching above: joints and fruit gla-
brous”—Type, in Herb, Parish.

Dry washes and gravelly benches of the Colorado and Mojave deserts.

Specimens examined: CALIFORNIA (Parish Bros. of 1382, White-
water),

Mr. Parish has called attention to the fact that this is the common form of the
species in southern California, and says that only near the summit of the Cajon Pass
has he seen plants branching at the base. [If this e true, doubiless muny of the
specimens referred above to basilaric are rameza, hut there geems to be no way of
goparating them by the charvaeters of single isolated joints. It isprobably also true
that this very abundant cactus will be found throughont its range to show hoth
habits of branching, whiech must give riso to plants of very different appeirance.
The specimen cited above as having heen examined shows but a singlo joint, hat the
joint and fruit are glabroua. I doubt whether the pubescent character will hold, as
I have a glabrous joint with pubescent fruit,

48. Opuntia treleasii, sp. nov.

Erect, diffusely branching: joints orbicular to obovate, fleshy, witl
terete base, 15 to 25 em. long: pulvini not depressed, with long (5 em,)
dense dirty-yellow bristles: leaves on young shoots 5 mm. long, spread-
ing (more than twice as long as those of basilaris and darker-red): tlower
and fruit not seen.—Type, growing in Mo. Bot. Gard. 1893, from collec-
tion made by Trelease in 1892,

At Caliente, In the Tehachapt Mountains, California.

Specimens examined : CALIFORNIA (Trelease of 1892),
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This species is near (), basilaris, but differs in its ronnder more fleshy joints (terete
below), pulvini not depressed (in O, basilaris there is a depression for the pulvinus
with a furrow on either side in the general surface), yellowish bristles, and espe-
cially in its much larger leaves.

~ + Fruil dry and spiny : seed with very broad margin: diffuse and very apiny.

++ Joints compressed, suborbicular.

49, Opuntia hystricina Engelm. Syn, Cact. 2089 (1856).

Diffuse, with obovate-orbicular compressed joints 7.5 to 12.5 em, long:
pulvini 10 to 12 mm. apart, with closely set yellowish or brownish
bristles, all armed: spines 10 to 15; the upper 4 to 8 (rarely 1 to 8)
stoutish but flexile, angular, twisted or flexuous, ereet, spreading or
deflexed, whitish or brownish, 3.5 to 10 em. long; the lower 5 te 7 more
slender, radiant downward, white, 3 to 18 mm. long: flowers yellow
or purple, 5 to 7.5 cm. broad: fruit obovate, with very shallow flattish
umbilicus, 2,5 em. long: seeds irregular, black, with broad and thick
acutish margins, 7 mm. broad. ([{L Pacif. R. Rep. t. 15. f. 5-7; t. 23, f.
15)—Type, Bigelow of 1853 in Herb. Mo. Bot. Gard.

Extending from the western side of the Rio Grande, in New Mexico,
to southeastern California and Nevada.

Specimens examined: NEVADA (. Engelmanr of 1859; Watson 436,
Regan’s Valley): ARIZONA (Bigelow 124 of 1353; Newberry of 1858;
Palmer of 1870, and 474 of 1890, I't. lIuachnea; Toumey of 1892, Grand
Canyon): CALIFORNIA (Palmer 4 of 1876; Parish Bros. 168 of 1882;
Parish of 1891; Trelease of' 1892),

‘This species may fairly stand as the sonthwestern representative of . polyacantha,

from which it differs in its longer and more numerous gray or reddish spines, longer
yellow hristles, and nsually smaller flowers,

50. Opuntia polyacantha Ilaw. Sappl. Pl. Snce. 82 (1819).
Cacitus feroxr Nutt. Gen. i, 206 (1818), not Willd,
Opuntia media 1aw. 1. e.
Opuntia missouriensis DC. Prodr, iii, 472 (1828),
Opuntia missouricnsis elongata Salm, Cact. Hort. Dyck. 67 (1850),
Opuntia missouriensis rufisping Engelm, Syn. Cact, 300 (1856).

Prostrate, forming large spreading masses: joints light-green, orbic-
ular, tuberculate, 5 to 10 em, (rarely 10 to 15 cm.) long: leaves minute,
3 to 4 mm. long: pulvini 8 to 12 mm. apart, with reddish-brown bristles
(fewer but longer and darker than in other forms), all armed: spines 8
to 155 the 5 to 10 (generally 6 to 8) exterior ones radiant, setiform,
whitish or reddish variegated; the 3 to 5 interior ones stout, reddish-
brown (paler-tipped), 3 to 5 cm. long, 2 to 4 of them deflexed, the other
one spreading or suberect and very stont: flowers yellow (orange
within) or sometimes pnrple: stigmas o to 8: frait ovate, dry and spiny,
with shallow flat umbilicus, 2.5 em. long: seeds irregular, large (6 to 6
mm, broad). (Il Pacif. R, Rep. t. 14, {. 1-3)—Type unknown.

Principally on the plains, but also in the mountains to the south,
from the Upper Missouri and Washington to the Canadian River (Ind.
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Terr.), the Upper Pecos (New Mex.), and Utah (throughout the Salt
Lake Basin and the toothills of the Wahsateh).

Specimens examined: MONTANA (Canby 140 of 1333): COLORADO
(Farwell 1062): NEwW MEXICO {Bigelow of 1853, on the Upper 1’ecos,
type of rufispina).

The extreme polymorpliism of this species has resulted in a maze of hewildering
forms impossible to classity, The form kunown as rufispina (Cactus feror Nutt.) 18 the
typical one, a8 deseribed above and as illnstrated by the specimens eited above, In
addition to the five rather distinef varieties deseribed below there is a large number
of what may be called miscellanesus forms, not exactly typical, bnt not departing

from the type sufliciently to be set apart as variceties. These miscellaneous forms, 8o
far as examined, are as follows:

WASHINGTON (Lyall of 1860; Suksdorf 314): OruGoN (Cusick 1389; Spalding, at
Clearwater): MoNTaNa ( Hayden 1854 and 1859): SovTn DAKOTA (Hayden 1853 and
1855) : NRBRASKA { [ayden of 1855; Kydbery of 1891, Phelps and Denel Cos.): NEVADA
( Watson of 1869;: Corille & Funston 1981): Uran (Palmer 4): CorLorapvo (Hall &
Harbour 68, 183; Hall of 1862; GGreene 36 of 1873; Jones 504): INDIAN TERRITORY
(Hall of 186Y, Canadian River): New Muxi1co ( Bigelow of 1853; Rothrock 6 of 1874,
Santi 1'e) : also enlt. in Hort. Salm-Dyek. 1817; in Harv. Bot. Gard. 1871; growing
in Mo. Bot. Gard, 1843,

51. Opuntia polyacantha platycarpa (Engelm.).

Opuntia missouriensis plaiycarpa Engelin. Syn. (taet. 300 (1856).

Joints elongated-obovate to obovate-orbicular, 7.5 to 12.5 em. long:
pulvini 12 to 183 mm. apart, with few straw-colored bristles, the lower
ones sometimes unarmed, or upper with few spines (sometimes
only 6t to 12 mm. long), or with exterior spines, as in the species, and
mostly one stout spreading or deflexed reddish-brown interior one:
fruit depressed-globose, with a remarkably large and flat umbilicus,
16 to 18 mm. long, (Il Paecif. R. Rep. iv, t. 14, f. 4)—Type, the
Hayden specimens of 1853-54 from Nebraska and Montana in Herb.
Mo. Bot. Gard.

In the Upper Missouri region, from Idaho and Montana to Utah,
Colorado, and Nebraska.

Specimens examined: InAHO (MaceDougal 280): MONTANA (Hayden
of 1854): UTAH ( Watson 434 of 1869, Parley’s Park; Hayden of 1871;
Ward 137, 443): COLORADO (Parry of 1869): NEBRASKA (Hayden of
1853-564).

52. Opuntia polyacantha borealis, non. nov,
Opuntia missouriensis microsperma Engelm. & Bigel. Pacif. R. Rep. iv, 16
(1856), not mesacantha microsperma Engelm.

Joints and spines as in platyearpa: fruit ovate, with depressed umbil-
icus, shortly spiny: seeds smaller, 4 mw. broad, with narrow and acute
margin. (Il Pacif. R. Rep. iv, t. 14, f. 5-T; .24, f. 1, 2)—Type, the ¢ Fuar
traders” specimens of 1847 in Herb. Mo. Bot. Gard.

From British Columbia to Oregon and South Dakota.

Specimens examined: BRITISH COLUMBIA (Macoun 5): OREGON
(Drake & Dickson of 1889): SouTH DAKOTA (¥ Far traders” of 1847;
Hayden): also cult, in St, Louis Gard. 1847.
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53. Opuntia polyacantha albispina (Engeln. and Bigel,),

(Ipuntia missouriensis albispina Engelm. and Bigel. I'acif. R. Rep. iv, 46 (1856).

Joints broadly obovate: bristies straw-colored: spines 6 to 12, all
ivory-white and more slender, 2.5 to 3 ¢m. long, the outer 6 to 10 seta-
ceous, the inner (in upper pulvini) 1 to 3 stouter, elongated, deflexed
or spreading: flowers 7.5 to 8.5 em. broad: fruit ovate, with very shal-
low nmbilicus: seeds irregular, with broad and acutish margin, 6 to 7
mm, broad. (Il Pacif. R. Rep. iv, t. 14, f. 8-10; t. 23, f. 18)—Type,
Bigelow of 1853 in Herb. Mo, Bot. Gard.

“Sandy mountains, near Albuquerque,” New Mexico, is the original
station; reported also from western Utah, and now found in Indian
Territory.

Specimens examined: NEW MEX1c0 ( Bigelorw of 1853): INDIAN TER-
RITORY (M. A, Carleton of 1891).

The Carleton specimens seem certainly to represent this lost variety, which will
doubtless be recognized over a wide areia, hut which may not stand as a worthy

variety.

54. Opuntia polyacantha watsoni, var. nov.

Joints smaller, creeping, orbicular, 5 e¢m. broad: pulvini much
crowded (6 to 8 mm. apart), bearing darker bristles: spines all dark;
outer 3 or four from the lower edge of the pulvinus (sometimes 1 or 2
added above) setaceous, 4 to H mm. long; inner 1 to 3 stouter, much
longer (10 to 36 mm), deflexed (except on margin of joint): stigmas 10:
fruit clavate, 2.5 to 3 cn long, strongly tuberculate and eristate, deeply
umbilicate, with few spines: seeds with broad margin and prominently
notched at hilum.—Type, specimens cited below in Herb. Mo. Bot. Gard.

From Nebraska and Wyoming to Colorado, Utah, and New Mexico.

Specimens examined: NEBRASKA (Hayden of 1853): WYOMING (no
collector recorded, at Alden): CorLorapo (Fremch of 1874): UTAH
(Watson 435 of 18649, Wahsateh Mts,): NEw MEXIC0 (Fendler of
1846—47, near Santa Ie),

55. Opuntia polyacantha trichophora (¥ngelm.).
Opuntia missouriensis trichophora Engelm, Syn. Cact. 304 (1856).

Joints ovate: pulvini crowded, with straw-colored at length whitish,
bristles, all armed: spines 10 to 18, white, setiform and capillary flex-
uous (in old joints very numerous, 15 to 25); the outer 8 to 12 shorter
and radiant, the inner longer and deflexed, rarely a single suberect
one: fruit ovate, 20 mm, Jong by 14 mm. broad: seeds very large (7
mm.), strongly compressed, broadly and acutely margined. (fil. Pacif.
R. Rep. iv, t. 15, . 1-4; t. 23, f. 19)—Type, Bigelow of 1853 in Herb.
Mo. Bot. Gard.

New Mexico (about Santa Fe and Albuquerque) and Texas (in the
El Paso region); on voleanic rocks,

Specimens examined: NEW MEXIco ( Bigelow of 18535 (. R, Vasey ot
1881, Socorro): TEXAS (Trelease of 1892): also growing in Mo. Bot.
Gard. 1893,
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The hoary appearance of older joints is very characteristic, ‘‘like an old man’s
beard.” Vasey's exccllent specimens halp to o hetter nnderstanding of this variety,
which may deserve to rank as a species. The white outer radiant epines are 6 to 12
mm. long; the inner ones whitish or reddish-yellow, hecoming grayish and much
elongated and capillary, becoming as much as 6 or 7 em. long and appearing in dense
tufts on old joints, looking like a covering of coarse hair.

56. Opuntia sphaerocarpa Engelin. Syn. Cact, 300 (1856).

Diffuse, with orbicular strongly tuberculate joints 7.5 em. broad:
pulvini 8 to 10 mm. apart, with short, straw-colored bristles, mostly
unarmed (only the uppermost and marginal ones bearing spines):
spines 1 or 2, reddish-brown, deflexed or spreading, 12 to 25 mm. long,
often 1 to 3 shorter (4 to 8 mm.) ones added: fruit perfectly globose,
with a small flat shallow wmbilicus, sc¢arcely spinulose, 18 mm. in diam-
eter: seeds very irregular, with narrow but acute margin, 5 mn. long.
(Ill. Pacif. R. Rep. iv, t. 13, £, 6, 7; t. 24, f. 3)—Type, Bigelow of 1853
in Herb, Mo. Bot. Gard. .

“ Mountains near Albuquerqgue,” New Mexico.

Specimens examined: NEw MEXIco ([Bigelow of 1853).

57. Opuntia spheerocarpa utahensis Engelm. Trans. St. L.ouis Aead. ii, 199 (1863).

Prostrate and diffuse, with orbicular-obovate thick joints 5 to 7.5 em,
broad (younger often globose-obovate), pulvini 12 to 16 mm. apart,
spines none or on upper pulvinus smallish or rarely one straight stout
white one, yellow flowers 7.5 em. broad, obovate fruit 2.0 em. long (half
as wide), with deep nmbilicus, and seeds 4 to 5 mm. long.—Type, H.
Engelmann of 1859 in Herb. Mo. Bot. Gard.

“Utah Basin (pass west of Steptoe Valley)” is the original locality,
and that of Hayden is not recorded.

Specimens examined: UTAnR (I, Fugelmann of 1859 ; Hayden of 1876):
also cult. in Mo. Bot. Gard. 1876.

+~ ++ Joints tumid, ovate,

58. Opuntia rutila Nutt.; Torr. & Gr, ¥, i, 5565 (1840).
Opuntia erinacea Engelm. Syn. Cact, 301 (1856).

Ascending and diftfuse: joints swollen, ovate or teretish, 5 to 10 e¢m.
long by 2.5 to 7.5 em. broad (sometimes elongated and almost cylin-
drical): pulvini very crowded (4 to 6 mm. apart), with white wool, and
at. length straw-colored bristles, all armed: spines 3 to 5, slender, red-
dish-gray, 1 to 4 ¢m, long (1 to 3 nupper shorter and erect, central one
longer, spreading or declined, the rest deflexed, somefimes larger ones
flattened and often twisted), 2 to 4 smaller ones added below: flowers
rose-red or paler: fruit ovate, dry and spinulose, with a deep funnel-
form umbilicus, 2.5 to 3 c¢m. long: seeds large (6 mm, broad), much
compressed, with broad acute margins, (Zi. Pacif. R. Rep.iv, t. 13, f.
8-11; t. 24, f. 4)—Type of O. rutila unknown, of 0. erinacea, Bigelow of
1854 in Herb. Mo. Bot. Gard.

From Green River, southwestern Wyoming (the original Nuttallian
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station), through Utah and Nevada into Arizona and sountheastern
California,

Specimens examined: UTAH ( Watson of 1868; Palmer of 1870 and
1877, Fillmore to St, George; Johnson of 1870; Ward 188; Bailey 1939);
NEVADA (Shockiey 274; Bailey 1959, 1989; Coville & Fumston 1941):
ARIZONA (Palmer of 1370): CALIFORNIA (Bigelow of 1854, near the
Mojave; Coville & Funston 2013, 2014),

The numerous reddish-gray spines with red points bristling hedgehog-like in overy
direction give a very characteristic appearance. Dr. Merriam suys of it: *“Species
with ¢normously long and slender spines, not found in California except on the
Panamint Mountains,”

59. Opuntia arenaria Engelm. Syn, Cact. 301 (1856),

Ascending and diffuse, 1.5 to 3 dm. high, spreading 6 to 9 dm.: roots
stout, ecreeping horizontally, elongated and often stoloniferous, far
spreadling in the loose sand: joints cbovate, thick and swollen or s ub-
compressed, or teretish, shining-green, strongly tuberculate, 3.5 to 7.5
cm. long by 2.5 to 5 em. browd: leaves minute: pulvini 6 to 10 mmn,
apart, with sparse white wool, and numerous bristles (especially on old
joints), which are pale when young and tawny when old, almost all
armed; spines 3 to 10; the upper | to I stouter, whitish or reddish-
brown, otten subangular, 2 to 3.5 em. long (the uppermost one stouter
and porrect, the rest shorter and divergent or detlexed); the lower 2
to 6 shorter (4 to 12 mm.,), setaceous and radiant, white: flowers sulphur-
yellow, 5 to G em. broad: fruit oblong-ovate, contracted at top, dry and
spinose, with a deep funnelform umbilicus, 2 to 3 ¢m. long: seeds irregu-
lar, with broad thick margin, 5 to 6 mm. long. ([l Cact. Mex. Bound.
t. 75, f. 15)—Type, the Wright specimens in Herb, Mo, Bot. Gard.

Sandy bottoms of the Rio Grande near Il Paso, Texas, and adjacent
New Mexico.

Specimens examined : TEXAS( Wright of 1851, 1852, and 1854 ; Schott):
NEw MEXICO (Fendler 7, 150, 153): also cult, in Mo. Bot. Gard. 1855.

Allied to fragilis, but distinguished by the larger more tuberculate joints, smaller
pulvini with more numerous bristles, longer slenderer spines, and spinose fruit

60. Opuntia fragilis (Nutt.) Haw. Suppl. PL. Suce. 82 (1819).
Cactus fragilis Nutt. Gen, i, 296 (1818).

Subdecumbent, with small ovate subcompressed or subglobose (even
terete) scarcely tuberculate shining green joints variable in size and
shape (fruit-bearing ones compressed, 3.5 to 5 ¢m. long by 2.5 to 3 cm.
broad, the others smaller and more tumid): pulvini large, 83 to 12
mm, apart, with white wool, and very few short whitish bristles (ou old
joints a little more abundant, coarser, and straw-colored): spines 1 to
4 (mostly 4 and cruciate), the uppermost one stout, angular, suberect
or porrect, yellowish-brown, 12 to 20 mm. long, the others weaker (6 to
16 mm.), paler, spreading or radiant, and 2 to 6 additional slender
white radiant ones below 4 to 8 mm. long: flowers pale-yellow, about
5 cm, broad: fruit ovate, almost naked, with funnelform umbilicus,

#
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about 2.5 cem. long: secds tew, large (6 mm.), with broad and thiek
obtuse corky margin, ([, Pacif. R. Rep. iv, t. 24, f. d)—Type unknown.

I'rom Dritish Columbia southward through Minnesota and Montana
to Wisconsin, Kansas, Colorado, and Utah; fertile prairies or sterile
places, .

Specimens examined: BRITISH COLUMBIA ([Dawson of 1350): MIN-
NLSOTA (Dawson of 1884): WISCONSIN (Hale of 1861, in part, Baraboeo
blufts): MONTANA (Canby of 1383): NEBRASKA (lHayden of 183564):
KANSAs ( Fisher of 1893, Ellsworth): COLORADO (Parryof 186G4): UTAH
(Engelmann of 1858; Watson 437, Utah Valley): also cult. in Mo. Bot.
Gard. 1835 erowing in same garden in 1893,

Dr. Engehnann says that this specios is very common on sterile prairies nt the hase
of the Rocky Mountains, but that it is rarely fonud in tlower and still more rarely

in (ruit. It propagates chielly by the extremely brittle joints which eveu the wind
breaks oft and carries abont.

61l. Opuntia fragilis brachyarthra (Engelm.).
Opuntia brachyarthra Engelm, Syn. Cacet, 302 (1856),

Prostrate or ascending, with swollen tuberculate joints, pulvini 4 to
3 nim. apart, & to 5 stouter whitish or brownish terete spines 18 to 26
mmn. long (1 or 2 spreading or suberect, the rest deflexed), Howers about
2.5 cm. broad, and somewhat spinulose fruit. (7. Pacif, R, Rep. iv, t.
12, f. \—Type, Bigelow of 1853 in Herb., Mo. Bot. (rard.

Southern Colorado and northern New Mexico.

Specitiens examined: COLORADO (Greene of 1871): NEw MEXICO
(Bigelow of 1893, near Santa l'e).

The other Now Mexican station 18 “*under pine trees, Inscription Rock, near Zahi.”
It is a question whether this form should stand as a distinet variety, but its more
constantly swollen tuberculate joints, more crowded pulvini, more numerous and

stouter and terote spines, smiller flowers, and more spinnlose fruait may serve to
indicate it. ““'The short and tumid jeiuts resemble the joints of a finger.”

Among Dr. Weber’s manuseript notes the four following Platepuntia
forms are characterized, but the information concerning them is so
mcager that | do not venture to publish his names.

OpruNTI1A 8p. “Cultivated from Venado southward to San Luis Potosi
under the name ‘tuna chavena.” A tall plant, bearing a sweet, pleasant-
tasted fruit which is much brought to market. Ilowers red. Iruit the
gize of an egg, wine-red; pulp reddisli., Seed large, much compressed.”

OprUuNTIA 8p. “Cultivated about S8an Lunis Potosi under tlie name
‘tuna blanca.” Plant high (3 . ?), quite spiny. Fruit very large, ovoid,
with whitish pulp. Cultivated for the fruit, which 158 much esteemed,
but not so frequently as ¢ cardona,’ Could it be a form of ficus-indica ?
But the seed 1s much larger than that of the Italian forms of that
apecies,”

OPUNTIA sp. “A tall, large-jointed specics, with slender aeicular
gpines, rudt ovoud, spineless, with a larger rather flat mnbilicus with
circular wrinkles, and apparently numerous (perhaps 35 or 40) circular
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areole, Seed remarkably small. Erect, 9 to 12 dm. high.” This may
be O. strigil.

OPUNTIA sp. “A very tall (27 to 36 dm.), large-joiuted, erect plant,
with numerous spines (lower ones and especially central ones deflexed),
and ovoid fruit which is red 1mnside and out. Known as ¢cardona,’” and
most commonly cultivated in and about San Luis Potosi. Abundantly
eaten fresh and mashed and dried in a paste or cheese-like form; also
the purple juice expressed and drunk with water like orangeade.”

I[I. CYLINDROPUNTIA. Joints cylindraceous, more or less tuberculate:
seeds not margined (except in ** ),

* Low plants with short clarate joints and without a firm woody skeleton: larger spines
angular-compressed and without sheaths (exe. clavellina and tunicata): flowers yellow

-~ (exe. pulchella), large: fruit dry and very bristly.

+~ Spines short (3 to 20 mm),

62. Opuntia bulbispina Engelm. Syn. Cact. 304 (1856).

Prostrate, in spreading masses 6 to 12 dm. in diameter, with fusiform
roots: joints small (18 to 24 mm. long and 12 mm. in diameter), ovate
(searcely clavate), fragile, often proliferous from apex, with ovate tuber-
cles 6 to 12 mm. loug: pulvini scarcely bristly: spines teretish, sea-
brous, bulbous at base; interior -t ¢ruciate, 8 to 12 mm. long (the lower
the longer); exterior 8 to 12 radiant, 3 to 6 mm. long: flower and fruit
unknown, (1. Cact. Mex. Bound, t. 73, ) —Type, Grege of 1848
in [lerb. Mo, Bot. (rard.

From New Mexico to Coahuila.

Specimens examimed: NEwW MBuxIco (Nealley of 1891): COAHUILA
(Gregy of 1843, near Perros Bravos, Saltillo).

In Watson's Biblivgraphical Index and in the Kew Index this is made a aynonym

of tunicala, hut it differs in almost every roxpect, having no sheaths, much shorter
spines, atnd small and mueh shorter joints,

63. Opuntia parryi Lugelin. Amer. Journ. Sel. ser. 2, xiv, 334 (1852).

Prostrate, with ovate joints (clavate at base) 6 to 10 ¢em, long and
bearing oblong elongated tubercles 18 mm. long: pualvini with few rigid
brownish bristles: spines very numerouas, in three series, angular, sca-
brous, reddish-gray (at length ashy); interior about 4, stouter, triangu-
lar-compressed, 24 to 32 mm. loug; the next exterior 4 to 8, divergent,
angualar, 6 to 16 mm, long; the most exterior (but mostly lateral or
inferior) 6 to 10 slender, rigid, radiant: fruit ovate, clavate at base,
very spiny, 3.0 em. long: seeds regular, beakless, with hroader commis-
sure than usual, 4 to 5 mm, in diameter. (I, Pacif, R. Rep. iv, t. 22,
f, 4-7)="Type not found in the Engelmann collection.

Gravelly plains of the Mojave, southeastern California.

Specimens examined : CALIFORNIA (Bigelow of 1853).

Distingunished from €, clarate by the shape of” the joints, the bristles, the slenderer
darker more nnmerous spines, and the smaller more regular beaklees seeds. Dr.
Parry’s original specimen was collected near San Felipe.
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64. Opuntia clavata kngelin, Wisliz. Rep. 11 (1848).

Low cespitose plant, forming dense spreading level-topped masses 6
to 12 dm. in dimueter and with ascending branches: joints shortly
clavate, bright-green, 2.5 to 7.5 ¢m. long and 2.5 cm. thick, with ovate
tubercles 12 to 16 mm, long, and subulate leaves 4 to 5 mm. long: pul-
viml large and closely approximate, with white rigid bristles: spimes
white and scabrous; interior 4 to 7, flattened, 12 to 30 mm. long, the
upper one friangular and erect, the lower ones broader (broadest 3 mm.),
striate above and keeled below, deflexed; exterior 6 to 12, more slender,
4 to 16 mnm. long, radiating in every direction: flowers yellow, 5 em.
broad: fruit elongate-clavate, deeply umbilicate, lemon-yellow, 3.5 to 4
cm. long and 2.5 ¢m. in diameter, almost covered with white sleuder
radiating bristles: seeds beaked, 5 to 6 mm. in diatneter, with impressed
linear commissare, (I, Pacif. R, Rep.iv, £ 22, £, 1-3; 1. 24, 1, 6: Cact.
Mex. Bound. t. 73, f. b, 6)—Type, Wislizenus and Fendler specimens of
1846 and 1847 in Herb. Mo. Bot. Gard.

In the region about Albnquerque and Santa Fe, New Mexico; also
in southern Nevada, and presumably to be found in adjacent Utah and
Arizona.

Specimens examined: NEw MEX1co ( Wislizenus of 1846, near Albu-
querque; Fendler 275 of 1346 and 1347, near Santa Ie; Bigeloiw of 1853 ;
Rothrock 92, Kl Rito; Vasey 173): NEVADA (Corille & Funston 430).

65. Opuntia pulchella ¥ngelm. Trans. 8t. Louis Aecad. ii, 201 ( 1863).

Small, cespitose, 7.5 to 26 em. high, the main stem ereet: joints
obovate-clavate, lightly tuberculate, 2.6 to 7.5 ¢m. long: palvini
crowded: upper spines from white to nearly black, straight, 8 to 36 mn.
long, a single one longer, tlattened, porrect or deflexed); the others
radiant and very short (1 to 3 mm.): flowers bright purplish-red or
deep rose-red, 3 to 3.5 cm. broad: fruit clavate, about 2.5 em, long,
with numerous tlexible not barbed bristles: seeds thick and round,

4 mm. in diameter, with broad, lat commissure. —Type, H. hugelmdnn
of 1879 in Herb. ‘\In Bot. Gard.

Western and southern Nevada and adjacent Arizona; presumably
in southeastern California.

Speciinens examined : NEVADA (H. Engelmann of 1859, Walker River;
Gablh of 1367, Walker River; Waifson 438, Monitor Valley; ZLicut.
Wheeler of 1872; Lemmeon 9435 Shockley 319): ARIZONA (Bischoffof 1871).

Remarkable in this group for its purple Howers.
~ +— Spines long (2.5 to 6 cm,).

66. Opuntia grahami Engelm. Syn. Cact. 304 (18586).

Prostrate, with thick fusiform roots: joints short-clavate, bright-
green, ascending, 3.5 to o cun long, with oblong tubercles 12 to 14 mm.,
long: leaves ovate, 4 mm. long: pulvinl with white wool, and bristles at
length very numerous, elongated and rigid: spines slender, scabrous,
reddish, at length a,shy brown; interior ones 4 to 7, ter Gtmh or quad-

N
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rangular or rarely compressed, stouter, spreading, 3.5 to 5 e¢m. long;
exterior ones 4 to 6 and much smaller: flowers yellow, 5 em. broad:
fruit ovate, very spiny: seed beakless, 6 to 5.5 mm, in diameter, with
indistinet linear commissure. (/. Cact. Mex. Bound. t. 72)—Type,
Wright specimerns of 1851 in Herb., Mo. Bot. Gard.

Sandy bottoms of the Rio Grande near Ll Paso, Texas, and dewn-
ward.

Specimens examined: TEXAS ( Wright 10, 40, 539, of 1851; Evans of
1891; E. A. Mearns of 1892, 1il Paso).

67. Opuntia emoryi Engelin, Syn. Cact. 303 (1856).

Prostrate and spreading, 15 to 45 em. high: joints eylindrical with
clavate base, glancous, ascending and curved, 10 to 15 ¢m. long and
2.5 to 3.5 em. in diameter, with oblong-linear elongated (2.5 to 3.5 em.)
closely approximated tubercles: pulvini with few rigid bristles: spines
very numerous, pitted or ronghened, reddish-black or brown, at length
ashy; interior ones o to 9, stouter, triangular, compressed, porrect or
deflexed (upper ones only suberect), 3.5 to 6 ¢m. long, 1.5 to 2 mm.
broad; exterior ones 10 to 20, in many series, radiating in every direc-
tion, the exterior gradually smaller and less angular, the upper slen-
derer and teretish, the lower more rigid and compressed : flowers yellow,
reddish without, 5 to 6 ¢m, broad: fruit ovate, clavate at base, yellow,
- very bristly and spiny, 5 to 6 cm. long: seeds irregular, 4.5 to 6.5 mm,
in diameter, with mostly an indistinet transverse commissure. (7.
Cact. Mex. Bound. t. 70-71)—Type, specimens of Wright and Bigelow
in Herb. Mo. Bot. Gard.

Arid soil, from the LI Paso region of Texas westward into Arizona
and southward into Chihuahua and Sonora.

Specimens examined: TEXAS (Erans of 1991): NEW MEX1CO ( Wright
& Bigelow, at Copper Mines; (7. R. Vasey of 1881, Socorro): ARIZONA
(Schott 8 of 1768): CHIHUAHUA (Bigelow 43 of 1552).

68. Opuntia schottii Engelm. Syn. Cact. 304 (1856).

Prostrate, with short-clavate ascending joints 5 em. long and bear-
ing elongated tubercles 16 to 183 mm. long: pulvini with few bristles:
spines very scabrous, reddish (broader ones with white margin); inte-
rior about 4, eruciate, 3.5 to 5 cm. long; upper triangular and erect, the
rest plane above and convex beneath, the lower broader; exterior 8 to
10, slender and radiant, very unequal, 8 to 18 mm. long: fruit obovate-
clavate, somewhat spiny: seeds beaked, angular, 4 mm. in diameter,
with linear, indistinet commissure. (711, Caet. Mex, Bound. t. 73, f.
1-4)—Type, specimens of Schott and Wright in Tlerb. Mo. Bot. Gard.

On arid hills, between the San Pedro and Pecos, Texas.

Specimens examined: TEXAS ( Wright of 1849; Schott 853; Weber of
1866). |

Distinguished by its broad and very ronsh dirty-red spines and scanty bristles.

29
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69. Opuntia schottii greggii Engclm. Cact. Mex. Bound. t. 73, f. 4 (1859).

Tubereles longer (20 to 24 mm.): spines stout, somewhat less rough
and more slender, 12 to 15, some borne on upper margin of pulvinus;
the 4 eentrals triangunlar, much less rough, 2.5 to 4 em. long; the 8 to
12 exterior ones of very different sizes. ([ L ¢.)—Type, Gregg of
1848 in Herb. Mo. Bot. Gard.

San Luis PPotosi.

Specimens examined : SAN LUIs PoTosI (Gregg of 1348),

This form is described by Engelmann in Synopsis Cactacene (1856) and in Cactacom
of the Mexiecan Doundary, but with no name, the name being first given in explana-
tion of plates in the latter work.

70. Opuntia invicta DBrandegee, I’l. Baja Calif. 163 (1%89).

Low and branching, about 3 dm. high: joints 10 em. long and 4 to
7.0 em. thick: radial spines 6 to 10, slender and radiant, 6 to 10 mm.
long (sometimes longer); central spines 10 to 15, very stout and rigid,
quadrangular or tlattened, strongly striate, ashy at base with lighter
tips, spreading in every direction, 2.5 to 1.5 em. long: flowers yellow,
abundant, 5 ¢em. broad: fruit covered with reddish spines: seeds 2 mm,
in di:uneter.—Type in Herb, DBrandegee,

Common about San Juanico and north to 181 Campo Aleman, Lower
Califorma.

Specimens examined: LOWER CALIFORNIA (Brandegee),

It i8 diftienlt in this species to distingnigh exactly the line between centrals and
radialg, a8 they somewhat intergrade.  The species is an uneertain one, and may he

a Cereus, but it groups well enongh with ¢, schottii to be retained at present in
Opuntia,

F.

71. Opuntia clavellina Fngelm. MSS,

Stems frutescent, about 9 dm. Ligh: joints slender, clavate, b to 10
cm. long and o little over 1 em. in diivneter, with elongated tubercles:
spthes & fto 6, stout, 1 to 3.5 em. long, with straw-colored or brown
sheaths, the central one longer awd porrect: flowers yellow: frait
clivate, short, tubercnlate.—Type, Gabb 22 and 23 in Herb. Mo. Bot.
Gard.

On voleanic tables, western slope of the peninsnla, near Mission
P'urissima, Lower California,

Specimens examined: LOWER CALIFORNIA (Gabd 22, 23),

72. Opuntia tunicata (Lchm.) Pleift. Enum. 170 (1837).
Cactus tunicatus Lehm. Ind, Sem. Hort. ITamh, 17 (1827).

Suberect, very branching, 3 dm. high and 2.5 to 3.5 em. in diameter:
joints dusky-green, clavate, almost terete, 16 to 20 mm. in diameter,
with short leaves and depressed tubercles: pulvini with white wool:
spines 6 to 9 (almoest wanting 1 sone localities) from lowest part of pul-
vinus, 4 to 6 upper ones larger, 2.5 to 5 em. long, 2 or 3 lowest short (3
to 12 mm.), all white and with a subpellucid sheath.—Type unknown.

Thronghout Mexico and the West Indies and sonthward through
Sonth America to Brazil.
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Specimens examined: COAHUILA (firegg of 1848-49): SAN Lms
Porost (Gregg of 1848; DParry of 1878; Parry and Palmer 232; Bor-
racte of 1880; Esechanzier of 1801): MEXI1C0, with no state given ( Bour-
geaw 304 of 1865): CUBA ( Wright of 1860-64): also growing in Mo. Bot.
Gard. 1893.

This very widely distributed spocies is also reported in Mexico from Sonora and
Raza Islhnd (in northern part of the Gulf of (alifornia).

© " Stems more or less ereet, much branched : jotnis wmostly cylindrical : woody skeleton
solid or tubular and reticulated : larger spincs lerete and shealhed: flowers purplish
(mostly yellow in —+). '

- Wood mostly reticulate-tubular @ joinls thick, wilh distinet tubercles : spiaes niwomerons,

+ Diffusely branched : joinis subclarate: flowers mosily yellow : fruit dry and spiny.

73. Opuntia ciribe Engelm. MSS,

Short, robust, and arborescent, densely branched, rarely more than 9
dm. high, but very compact: joints obovate, 5 em. long and 3 em, in
diameter, with crowded angular obovate tubercles 6 mm, long: pulvini
sparsely if at all bristly: large spines 3 to 5, pale-yellow, sheathed, 12
to 16 mm. long; 4 to 6 small dark bristly unsheathed ones on lower
part of pulvinns: flowers yellow: fruit tuberculate like the joint,
Type, Gabb 24 in Tlerb, Mo. Bot. (rard.

Lower California, “from Comondu amd Loreto northward beyond
Rosario,”

Specimens examined: LOWER CALIFORNIA ((Gabh 24),

74. Opuntia davisii Fngelin. Syn. Cact. 305 (1856).

Stem spreading and somewhat procumbent, with densc wood and
divaricate branches, 1.5 dm. high: joints attennate at base, rather
slender, 10 to 15 cm. long (younger ones erect), with oblong-linear
tubercles 14 to 16 mm. long: inner spines + to 7, subtriangular, diver-
gent, reddish-brown, in a loose straw-colored sheath, 2.5 to 3.5 cm.
long; lower ones 5 or 6, slender, 6 to 12 mni. long: flower yellowish$:
fruit ovate, spiny, 2.5 ¢m. long or more. ([l Pacif. R. Rep. 1v, t. 16,)—
Type, Bigelow of 1853 in Herb. Mo. Bot. Giard.

From northwestern Texas through New Mexico and southern Colo-
rado to southern California.

Specimens examined: TEXAs (Bigelow of 18533, ¢ Staked Plains;”
Mengebach of 1879 and 1832): Nkw MEXICO (Rusby 145): COLORADO
(Brandegee of 1875): ARIZONA (Palmer 303 of 1870, Bear Springs):
CALIFORNIA (Parish of 1880): also cult. Mo. Bot. Gard. 1877 and 1382;
and growing 1893,

75. Opuntia echinocarpa lingelm. Syn. Cact. 305 (1856),

A low shrub 1.5 to 4.5 dm. high, with reticulate-woody stem, erectish
or partially prostrate, with numerous very spreading branches: joints
ovate, clavate at base, 2.5 to 6 em. long, less than 2.5 em. thick, with
prominent ovate crowded tubercles 8 to 10 mm. long: pulvini with few
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coarse straw-colored bristles: larger spines about 4, cruciale, whitish,
in o straw-colored or whitish sheath 18 to 24 mun, long; smaller ones
8 to 16, hardly sheathed, radiating in every direction, 8 to I8 mm. long:
flowers greenish-yellow, 3.5 to4 em. browd : frnit dry, depressed-globose
or hemispherical, broadly and deeply wmbilieate, very spiny: seeds
subregular or angular, thick, 4 mni in diameter or more, with broad
commissure. ([l Pacil, . Rep. iv, t. 13, {. 5=10; t, 24, . 8.)—Type,
specimens of Bigelow and Schott in [Terb, Mo, Bot, Guard,

From sonthern Utah and southern Nevada through northern and
western Arizona and southeastern California into Sonora,

Specimens examined: UTAi ( Palmer 1875 Johuson, at St, George;
Bailey 1060 of 1891): AR1ZONA { Bigelow of 18564, near month of Williams
River; Nchott 7, at I't. Yuma; Parry of 18815 Toiemey of 18492, Ban.
ning and Yuma): CALIFORNIA (Hiteheock of 15755 Fngelmann of 1830
Parry of 1831; . K. Vasey of 1831, Whitewater),

This is said to Le the common arborescont ('ylindrapuntia of the Mojave desert
region and the deserts of sonthern Neviula., I'he hemispherieal frait, with broad

aml deep nmbiliens, is often deseribed as “sancer-shaped.”™  The spives are some-
times very short,

76. Opuntia echinocarpa robustior, nom. nov,

Opuntia echivocarpa major Engelm, Syn, Cact, 305 (IR56), not phaacantha major
Engelm,

Taller (12 to 15 dm, high), with elongated (20 to 25 ¢m.) joints atten-
unate at base, oblong linear tubercles 12 to 18 m. long, slender penicil.
Iate bristles, longer and fewer spines (the 4 central ones 2.5 to 4 em, long,
only 4 to 8 smaller radiant ones), lonoser sheath and fruit globose or
clavate at base.—L'ype not tound in the Engelmann collection.

Along the Lower Colovado in Arizona and California, and southward
into Sonora.

Specimens examined: ARizoNa (G, K. Vasey of 1881, Yuma): CALI-
FORNIA (Newberry of 18585 Lemmon of 18785 with no collector given
in 1880; Parish Bros. of 18382),

77. Opuntia echinocarpa parkeri (Engelm.).
Opuntia parkeri ngelin, MSS,

Taller (9 to 15 dm. high), with erect branches, longer (10 em.) joints,
crested tubercles 13 mm. long, light yellowish-brown spines in sheaths
of similar color (abont 6 smaller radiant ones), depressed globose or
oval less spiny frait with flat or fununelform wmbilicus, and irregular
seeds (6 mm. in diameter) with narrow twisted commissure.—Type, C.
I'. Parker of 1879 in IHerb., Mo. Bot. (iard.

San Diego County, California, east side of mountains facing desert.

Specimens examined: CALIFORNLA ((\. F, Parker of 1379),

78. Opuntia echinocarpa nuda, var. nov,

Spines slender, short and nnmerons, reddish-brown, often with lighter
tips, the larger ones (1 to L3 em, loug} with brownish-yellow sheaths:
Hlowers greenish-yellow, about 3 ¢m. high and 2 ¢m. broad: fruit obo-
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vate, about 2 em. long, with broad shallow umbilicus, almost if not
entirely spineless (occasionally a few spines persisting for a time):
seeds almost regular, but slightly compressed, 3.5 to 5 mm, broad, with
a straight but hardly broad commissure.—Type in Herb. Brandegee.
Lower California, near San (rregorio.
Specimens examined: LOWER CALIFORNIA ( Brandegee of 1889).

79. Opuntia serpentina Engelm. Amer. Jour. Sei. ser, 2, xiv, 338 (1852).

? Cereus () californicus Torr. & Gr. Fl i, 555 (1810), not Opuntia californica
Engelm. Emory’s Rep. 1567 (1R1X).

Somewhat erect (7.5 to 12,5 dm. high) or prostrate, diffuse, with elon-
gated, subvertieillate, divaricate ascending branches: joints elongated-
cylindrical,15 to 30 em. long, 2 to 3 e in diameter, with prominent ovate
tubercles: pulvini with whitish bristles: spines 7 to 13, light-vellowish
or rusty,sheathed, 6 to 18 mm. long, upperones stellate-divaricate, lowest
ones deflexed: flowers greenish-yellow, reddish outside, eup-shaped,
3.0 e, broad: fruit subhemispherical, with broad and deep wmbilicus
(“‘saucer-shaped”), dry, long-woolly and very spiny, yvellowish-brown,
about 18 mm. long: sceds thick, irregular, with narrow commissure.—
Type not found in the Engelmann collection,

On dry hillsides near the seacoast about San Diego, California.

Specimens examined: CALIFORNIA (Schott of 18545 Iitehcock of 1876,
Engelmann of 1880; (. R, Vasey of 1830, San Diego): Lowrr CALI-
FORNIA (Brandegee, Magdalena Bay): also cult, Mo. Bot. Gard. 1876.

The Lower Californian specimens have 20 or more spines, all stellately spreading
with no special lower one deflexed. The fruit is 3 to 4 ¢em. long, and the seeds 2 to
3 mm. broad, lizht browu.

80. Opuntia bernardina Engelm. Bull. Torre. Club, xix, 92 (1892},

A loosely branched shrub several stemmed from the base, erect with
ascending or erectish branches, rather slender, 6 to 15 dni. high, with
reticulate wood: joints cylindrical, 7.5 to 30 c¢m. long, with slender
elongated oblong tubereles 2.5 to 3 cm. long (very prominenton younger
joints, shorter and less marked on older ones): pulvini with a dense
row of very short dark more or less persistent bristles at upper cdge,
- and spreading often recurved leaves 4 to 8 mm, long: spines yellow;
the sheathed ones 4 or 5,1 to 3 em, long, the lowest longest and mostly
detlexed; and 4 appressed short (6 to 12 mm,) slender radial ones
mostly on lower edge of pulvinus: flowers greenish-yellow tinged with
brownish-red outside, 2.5 to 4 em. broad : fruit ovate, deeply wmbilicate,
tuberculate (each tubercle with & single short spine), less than 2.5 em.
long, at length dry: seed flat, 6 mm, broad, with a channelled commis-
sure and conspicuous persistent faniculus.—Type, Parry of 1851, G,
Engelmann of 1880 and 1882, and Parish 814 in Herb. Mo, Bot, Gard.

Dry hills and mesas in the San Bernardino plain, California, north-
ward throngh Cajon Pass, and in Santa Clara Valley.

Specimens examined: CALIFORNIA (Parry ol 1851; P'arker of 1874;

8898—No 7T— 17
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G. Engelmann of 1880 and 1882; ;. R. Vasey of 1881: Parish 814;
Trelease of 1892).

The commuon Cylindropuntia of the San Bernardino Valley. Apparently it does not
extend to the coast region or the desert,

81. Opuntia tesajo Engelui. MSS,

With very short woody stem, and growing in little elumps 3 dm. or
less in diameter: joints slender and not distinetly tuberculate: flowers
simple, bell-shaped, yellow.—Type, (zabb 26 in Llerb, Mo. Bot. Gard.

“Among rocks, especially toward the west coast and in the more
central portions,” Lower California.

Specimens examined: LOWER CALIFORNIA (Gabd 26 of 1867).

Certainly a very msager description, but as full as the material jnstifies and pos-

sibly sufficient for subseqnent identificution.

+ ++ Arborescent: jointy tnmid and fragile : tubercies depressed ; flowers purple: fruit
mosily sterile and proliferous.

82. Opuntia prolifera Iingelm. Amer, Journ, Sei. ser. 2, xiv, 338 (1852).

Stemn 9 to 30 dm. high, 5 to 17.5 ¢m. in diameter, with reticulated
woody cylinder, and numerous hovizontal very divaricate branches:
joints ovate or ovate-cylindrical, tumid, fragile, congested toward apex
of branches, very green, lower at length refracted and brown, 7.5 to 15
c¢m, long and 3.5 to H cm. in diameter, with obovate-oblong tubereles
12 mm. long: pulvini tomentose, and the older with line straw-colored
bristles: spines 8 to 10, very variable, always with large loose sheaths
whicly are light yellowish or rusty, 2.5 to 3.5 em. long, one being
subeentral and the rest stellate-spreading, the lower shorter (12 to
16 wm.): flowers dark-red, salverform, 3.5 em. broad: fruit clavate,
obovate or subglobose, deeply umbilicate, strongly tuberculate like the
joints, nearly always abortive and usually proliferons: seeds large,
regular, 6 mm. broad, with broad prominent commissure.—Type not
found in the Engelmann collection.

Dry hills in southern California and adjacent Arizona, and extend-
ing into Lower California (San lgnacio and northward) and the adjacent
islands (Guadalupe, Santa Catalina, San Clemente),

Specimens examined: CALIFORNIA ((GGabh 21 of 18675 no collector.
given of 1874; DParker of 1876; Kngelmann of 18303 G, K. Vasey of 1880,
San Diego): ARIZONA (Trelease of 1892, at Benson): also cult. in
Meehan’s Gard. 1879,

Mr. Schott’s notes deseribe this species as “on arid hills abaout San Diego, near
dry bods of streams, formmg hnpassable and extensive thickets which are likeo wnap-
proachable coral reefs.”  Mr. Brandegeo notes that in Lower California it is *“ someo-
times almost spineless.”

83. Opuntia fulgida Fngelm, Syn. Cact. 306 (1856).
Opuntia fulygens Engelm. Bot. Calif. i, 250 (1876).

Stem erect, Hexuose, 15 to 36 din, high, 15 em, in diameter, with
reticulate wood and few divaricate branches: joiuts ovate or ovate
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cylindrical. tumid, glancous, congested at apex of branches, 7.5 to
200 enn long, often 5 em. in diameter, with ovate-oblong hardly promi-
nent tubereles 12 to 14 mm, long: pulvinus woolly, with pale straw-
colored bristles: spines 5 to 9, about equal, with loose lustrous sheaths,
porrect-stellate (completely hiding the surface of young joints), 2.5 to
3 em. long: flowers small, purple, cup-shaped, less than 2.5 ¢m, broad :
fruit ovate, with flat umbilicus, fleshy, spineless hut with Iarge white
tomentose pulvini, 2.5 to 3 ¢m. long, becoming dull-purple, oftenest
sterile and faseicalately proliferous: seeds much compressed and very
angular, beaked, with narrow commissure, 2 to 3 mm. broad (or with
beak often 4 mm,), (Il Cact. Mex, Bound. t. 75, t. 18)—Type not found
in the Engelmann collection.

From southern Nevada through Arizona and the mountains of
western Sonora and Lower California.

Speeimens examined: NEVADA (Coville & Funston of 1591, Cotton-
wood Springs): ARIZONA ( Palmer 100 and 104 of 1867 ; DBischoff of 18372;
Larry of 1381, Tueson; Rushy of 15883, Peach Springs; Erans of 1891, ~ -
Tucson; Toumey of 1892, Tucson): SoNORA (Schott 8; also a Prigle
photograph): LOWER CALIFORNIA ( Drandegee of 1834, Calamuget and
Magdalena Island); also growing in Mo. Bot. Garvd., 1893,

Very conspicuous on account of its shining spines, and hence called ““velu de
coyote,” or “candle of the wolf,”  With & more arborescent form than digelovii.
The upper joints do not detach readily and hence propagation by joiuts must be
rare. According to Parry, also, the proliterons fenits do not seem to develop plants.

Brandegee nuotes in his Lower California speeimens that the flowers are sometimes
“light-yellow with reddish tinge,” and somctimes the spines are hardly equal,

84, Opuntia fulgida mamillata (Schott).

Opuntia mamillale Schott; Engelm. Syn, Cact 308 (1856).

More tree-like, with a distinet trunk and dense top, 135 to 18 dm. high:
joints 7.5 to 10 cm. long, 3.0 cm. In dimeter, with prominent ovate
tumid tubereles (“like (hose of Mamillaria™): pulvini with very short
bristles, or none: spines 4 to 6, slender, short (6 to 15 mm.), mostly
deflexed, with straw-colored sheaths: sceds scarcely beaked, smaller
and with narrower commissure,—Type, Schott 6 in 1lerb. Mo. Bot. Gard.

Southern Arizona and Sonora.,

Specimens exawmined: ARIZONA { Pabmer 105 of 1867; Kugelmann of
1880): SONORA (Schott 6).

Dr. Engelmann’s manuscript notes indicate that he hud come to the conclusion
that mamillata eoulil not be regarded as specifically distinet from fulgida.

85. Opuntia bigelovii Llngelm. Sy, Cact. 307 (18561,

Erect and arborescent, 30 to 36 dm, high, 7.5 to 10 e¢m. in diameter,
with reticulated wood, numerous erect orascending branches congested
and forming a dense head, the lower at length refracted and brown:
joints ovate or ovate-cylindrical, tumid, bright or pale green, fragile,
5 to 15 em. long and 2.5 to 5 em. in diameter, with depressed-hemi-
spherical crowded tubercles 6 to 8 mm, long: pulvini immersed, with a
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penicillate tuft of pale bristles: stouter spines 6 to 10, pale straw-colored
and in lustrous whitish sheaths, 1 to 2.6 em. long, usnally 2 or 3 detlexed
and the rest divergent; slenderer ones 6 to 10, lower and radiating, 8
to 14 mm. long: tlowers purple, 2.5 to 4 cm. broad: fruit ovate, deeply
umbilicate, tuberculate, unarmed or with a few spines, fleshy and green-
ish, 2,5 to 5 em. long : seeds small and very irregular. (Il Pacif. R. Rep.
iv, £.19, f. 1-7)—Type, Bigelow of 1854 in Herb. Mo. Bot. Gard.

From southern Nevada southward through western Arizona and
southeastern California, into Lower California.

Specimens examined: NEVADA (Bailey of 1801): ARIZONA ( Bigelow
of 1854, Williams River; Schott of 1855; arry of 1880, on the Colo-
rado): CALIFORNIA (Parry of 1876; Engelmann of 1879; Parish of 1880
and 1382, San Bernardino; /. R. V'asey of 1881, Whitewater; T'release .
of 1892): LowgiER CALIFORNIA (DBrandegee of 1889, Purissima and
Comondu).

Distinguished from fulgida aud prolifera by its short tubercles, immersed pulvini,
and large tuberculate somewhat spiny fruit. The young joints are very fragile.
‘T'he tuft of bristles is borne at the notched tips of the imbricate tubercles. ‘I'he
apines are variable as to number and direction, raugiong from the nmmmbers and direc-

tions given in the above description to a single sharply defloxed spine. The seeds
seem sometimes quite regular and disceid, 3 to 4 mm, broadl.

++ ++ ++ Frutescent or arborescent : joints cylindrical : tuberclex mostly prominent and

crested: flowers purple.
(1) Fruit not spiny.

86. Opuntia whipplei Engelm, Syn. Cact. 307 (1856).

Stem erect, rarely spreading or subprostrate, 2 to 18 dm. high, with
reticulate wood and divaricate branches: joints eylindrical, 5 to 30 ¢m,
long, 1 to 2 ¢m. in diameter, with ovate crowded tubercles 10 min.
long: pulvini sparsely woolly and scarcely bristly: spines short, with
ashy or straw-colored sheaths, 1 to 4 larger ones divaricate (the lower
longer and deflexed), 6 to 18 mm. long, 2 to 8 smaller ones at lower
margin, deflexed or radiating in every direction: Howers red : fruit sub-
globose, with tunneltorm umbilicus, lightly tuberculate, ufarmed, yel-
low, somewhat tleshy and sweet, about 2.5 em. long: seeds regular, 3
to 3.5 mm, broad, with linear commissare. (Zi. Pacit. R. Rep. iv, t. 24,
f. 9, 10)—Type, specimens of Bigelow and Wright in [lerb. Mo. Bot.
Gard.

From southern Utah and Nevada throngh New Mexico and Arizona
to southern California, Sonora, and Lower California.

Specimens examined: UTAH (Palmer of 1877, St, George; Parry of
1881, Batley of 1879-31, Santa Clara Creek): NEw Muxico { Wright
of 1849; Bigelow of 1853; Carleton 385 of 1891): ARIZONA (Pigelow of
1853-04 5 Palmer of 1867 and 18703 Risclhoff of 1871; Engelmann of 1880;
Lemmon of 18815 Pringle of 18381, San Xavier Mission; Parry of 1881 ;
Fusby 623 of 1883, Prescott; Newherry of 1838; Frans of 1391; Toumey
of 1832, Tuecson; Wilcox of 1894, F't. Iluachuca): CALIFORNIA (Agassiz,
San Diego): Lowek CALIFORNIA (Palmer 161 of 1800, Raza Island).
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87. Opuntia whipplei spinosior Engelm. Syn. Caet. 307 (1856).

Taller (small trees 18 to 30 dm. high), with rhombic tubercles, mostly
longer (12 to 18 mm.), much more numerous (commonly 12 to 14) stellate-
porrect and mostly radiant spines, cup-shaped tlowers 3 to 3.5 ¢m,
broad, and larger seeds (4 mm.). (I, Pacif. I, Rep. iv, t. 17, f. 1-4)—
Type, Schott 5 of 1855 in HerDh. Mo. Bot. Gard.

Southern Arizona.

Specimens examined: ARIZONA (Sechott 5 of 1855; Pringle of 1881;
Vasey of 1831; Towmey of 15392, Phanix and Tueson; Wilcoxr of 1894,
I't. I{uachuca).

In giving the vange Schott notes “ from Gila River south to Santa Craz River and
Tueson and further cast.” The flowers are sometimes more or less yellow-tinged.

88. Opuntia arborescens Engelm, Wisliz. Rep. 6 (1848).

Cactug eylindricus Jumes, Cat, 182 (1823); not Cereus cylindricus Haw, Syn. 183
(1812).

Cactus bleo Torr. Ann. N. Y. Lyec. ii, 202 {1828), not HBK.

Opuntia eruriato-stcllata Lem.: Lab, Monogr. Cact, 192 {(IR15}; but this is only
Opuntia stellate Salm, Ined,

Arborescent and erect, northward 15 dm. high, southward becoming
60 to 90 dm. high, 12.5 to 25 em. in diameter, with verticillate, Lori-
zontally divaricate or pendulous very spiny branches: joints verticillate
(mostly in 33 or 4s), eylindrical and very green, 5 to 15 em. long, less
than 2.5 cm. in diameter, with prominent elongated compressed-cristate
tubercles 14 to 18 mm. long, and terete clongated spreading leaves 12 to
20 mm. long: pulvini with short wool, but scarcely bristly: spines 8 to
30, terete, horny or reddish-brown, in straw-colored sheaths, porrect in
every direction, 1 to 8 interior ones longer (16 to 28 mm.), more loosely
sheathed, the central subdeflexed, the exterior ones weaker, closely
sheathed, 8 to 16 mn. long, all sometimes very short: flower purple, 6
to 7.0 em. broad: fruit globose or hemispherical, 2.5 ¢m. in diameter,
variously umbilicate (dependent on prominence of upper tubercles),
prominently cristate-tubcrculate, unarmed, dry or nearly so, yellow;
seeds regular, smooth, 3 to 4 mm. broad, with narrow commissure,
(11, Pacif. R. Rep. iv, t. 17, £. 5, 6; . 18, f. 4; t. 24, £, 12; Cact. Mex,
Bound. t. 75, £, 16, 17)—Type, Wislizenus of 1846 and Fendler of 1847
in Herb. Mo. Bot. Gard.

From central Colorado southward through Texas, New Mexico, and
Arizona into Chilinahua and Sonora and far southward.

Specimens examined: COLORADO (Parry, Canyon City; Pringle of
1881, Trinidad; Alice Fastwood of 1800, Dwrango; Mrs. S. B, Walker
of 1894, Canyon City): TEXAS ( Wright ot 1851-52; . R. Vasey of 1881,
El Paso; Fvans of 1801): NEw Mex1co ( Wislizenus 307 of 1846; Fend.-
ler 277 of 1847, Santa Fe; Wright 354, 390, 399; Bigelow of 1833-34;
Bolander of 1872; (. R. Vascy of 1851, Socorro; Mrs, Sumner 1002;
Carleton of 1891; Evans of 1891, Lordsburg; Mearns of 1892, Carriz-
allilo Mts.): ARIZONA (Emory of 1848; Coues & Palmer of 1865; Bis-
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choff of 1871 ; Lemmon 305; Palmer 300; Rothrock 101, 534; Pringle of
1881; Vasey of 1881; Palmer of 1890, I't. Huachuea; Nealley of 1891,
Silver City; Wilcox of 18394, Ft. Huachuca; [hw. Locw, Chloride):
SONORA (Thurber 3306): COAIUILA ([Palmer 377 of 1880): also cult.
in Mo. Bot. Gard. 1862, growing in 1893,

A Mexicanspecies of wide runge and extending northward to the plains of Colorado,
covering extensive traets. Nealley’s specimens, from Silver City, Arizona, have
shorter perpendicular and subereet eentral spines, shorter than the radials.  Vasey’s
fromn .1 Paso have tulereles 25 to 30 mm. long, which so separate the bunches of
spines that the joints have not their usunal spiny appearance, Palmer 377 from
Conliuila was distributed as imbricala, aud 1 doubt not that much Mexican arbores-
cens has been mistaken for that species, Tho 1 or 2 white spines of imbricata, s woll
as its clavate joints, sliould easily distinguish it from arboreseens, although it 13
very doubtful whether it deserves specific separation,

89. Opuntia imbricata (1law.) DC. Praodr. iti, 171 (1828},
{‘ereus imbricatus Haw, Rev, 70 (1812).

An irregular branching shrub 9 to 15 dm. high, with trunk often 7.5
cm. in diameter, branching above, solitary or forming thickets: joints
more or less clavate, with prominent compressed-cristate tubereles, and
elongated subulate leaves: pulvini with straw-colored wool: spines 1
or 2, white, setaceous or rigid, sheathed: flowers rose-colored, crowded
near the summit of late branches: fruit depressed-globese, nmbilicate:
geed thick, irregular, 3 to 3.5 inm, 1n diameter. (. Cact, Mex, Bound.
t. 73, f. 7, 8)—Type unknown.

From Coahuila and San Luig T?otosi to southern Mexico.

Specimens examined: COAHUTLA (Dalmer 370 of 18805 Parry &
Palmer 281): STATE OF MEXTICO ((regg H6S, 677, 684, 635 of 1849):
ZACUALCO (Bourgean 264 ol 1865-66): Mrx1co, with no state indicated
( Wright of 1847): also cult. Gard. Montpel. 1126,

Very closely related to arborescens, and possibly only a small sparsely armed form

of it, but in tho absenece of type maferial or even complete material it 18 for the
present kept separate,

90. Opuntia versicolor Fugelin. MSS.

Arborescent, with spineless trunk 5 to 7.5 em. in diameter, irregu-
larly much branched : joiuts eylindrical, 12 to 18 em. long or more, about
1.5 em. in diameter, with linear rather prominent tubereles (when young)
1 to 2.5 em. long, soon tlattening and disappearing on older branches,
and round-ovate cuspidate leaves: pulvint with short gray wool, and
usually a small cluster of bristles ut npper edge: spines 4 to 13 on
young joints, 15 to 20 on older ones. stellate. reddish-brown, with
straw-colored sheaths (close and soon disappearing), the inner 1 to +
usually deflexed and nneqgual (6 to 13 mm,), the radials shorter: lowers
yellow., 2 to 2.5 ¢m. broad: fruit becoming clavate, 2 to 2.0 ¢m. lony, at
length reddish or yellowish and appavently dry: seeds irregnlar, angn-
lar, about & mim. broad, with narrow commissure.—Type, specimens of
Parry, Pringle, G. Engelmann, and Miller, i ierb, Mo. Bot. Gard.
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Neighborhood of Tucson and Benson, Arizona, on mesas and foothills.

Specimens examined: ARIZONA ( Parry of 1830 and 1881; G, Fnrgel-
mann of 1880; Pringle of 1881; Miller of 1881: Nealley of 1891; Toumey
of 1892, Tueson).

This species has been distributed under this name ever since 1881, but I have been
unable to find any published description, Tonmey’s specimens have much shorter,
more prominent, and more crowded tubereles than usual,

.

91. Opuntia molesta DBrandegee, I'l. Baja Calit, 164 (1889).

Stems few, sparingly branched, 12 to 18 dm. high: e¢ylindrieal joints
15 to 20 em. long and 2.5 c¢m. In diameter, with few not prominent
tubercles: spines & to 9, of which 1 to 3 are 2.5 to 5 em. long, the rest
less than 1.2 em. loug, all reddish-brown to blackish, the 2 upper
large ones divaricate, the lower one porrect or dellexed, the small and
apparently naked ones usually at lower edge of pulvinus and detlexed:
flower purple, 5 em. broad: fruit obovate, juicy, 2.5 to 4 cm. long, not
tuberculate or spiny, but with remnants of the woolly pulvini: seeds
very irregular, with a swollen, warty look, the narrow commissure 1n a
deep furrow, 5 to 8 mm. in diameter.—Type in Lerb, Brandegee,

San Ignacio, Lower California.

Specimens examined: LOWER CALIFORNIA (Brandegee of 1589).

Mr. Brandegee says that the long spines are someotimes not present, Their sheaths
are straw-color to brownish, very loose and bladdery, giving the spines a massive
look when unbroken.

92. Opuntia calmalliana, sp. nov.

Habit and height unknown: joints eylindrical, 1 to 2 c¢m. in diameter,
glaucous, with linear-oblong crested (mostly distinet) tubercles 20 to
25 mm. long: pulvim densely covered with yellowish wool, and with a
penicillate tuft of whitish bristles at upper edge: spines usually 4, the
upper one stout and porrect, reddish with yellowish tip (as are all the
spines), 2 to 2.5 ¢m. long (oceasionally 1 or 2 short upper ones added),
the usually 3 (sometimes 4) lower ones more slender and sharply
detlexed, 1 to 1.5 em. long (occasionally one of them longer): tlowers
apparently purple: ovary covered with very prominent woolly pulvini
which are more or less bristly and spiny, but ripening into a smooth
juicy obovate fruit: seeds discoid and beaked, irregularly angular,
with broad commissure, about 4 mm. broad.—Type in Herb. Braudegee.

Calmalli, Lower California.

Specimens examined: LOWER CALIFORNIA (Brandegee of 1850).

This spocies 13 elosely related to molesta, but its spines are different, though on the
same genoral plan, and its seeds are very ditterent.

(2) Fruit more or lesg spiny.

93. Opuntia thurberi Fingelin, Syn. Cact, 308 (1856).

Erect and frutescent: joints slender-cylindrical (12 mnm, in diameter),
with oblong-linear tubercles 1S mm. long: pulvini with short yellow
wool and scarcely any bristles: spines 3 to J, short (6 to 16 mm,), dusky,



454

with straw-ecolored or yellowish sheaths, laterally divergent, the lowest
one stoutest and deflexed: flower salverform, dull brick-red, 3.5 em.
broad.—Type, Thurber 373 in Ilerb. Mo. Bot. Gard.

« Near Bacuaehi, Sonora.”

Specimens examined: SONORA (Thurber 373).

94. Opuntia acanthocarpa lingelm. Syn. Cact. 308 (1856).

Erect and arborescent, stout, 15 to 18 dm. high, with reticulate wood,
and few alternate (never verticillate) ascending divaricate branches:
joints eylindrical, 10 to 20 em. long, 2,5 ¢m. tn diameter, with oblong-
linear tubereles 18 to 20 mm, long: pulvint with short wool and scanty
bristles: spines 8 to 25, stellate-porrect in every direction, with straw-
colored or brownish sheaths, the mner (1 to 7) 2.5 to 3 ¢cm. long, the
outer (6 to 20) 8 to 20 mnu long: Howers copper-color and small: fruit
depressed-subglobose, broadly umbilicate, tuberculate, with rather few
but stout spines, 2.5 ¢w. long: seeds sharply angular, 5 to 6 mm. broad,
with broad commissure. (/. Pacif. R, Rep. iv, t. 18, f,1-3; t. 24, £ 11:
N. Am. Fauna, no. vii, t. 7, 8)—Type, Bigelow of 1834 in Herb. Mo. Bot.
Gard.

From southwestern Utah and southern Nevada southward through
Arizona and southeastern California into Sonora.

Specimens exantined : ARIZONA ( Bigelow of 1804; Palmer (numerouns
numbers) of 1867; Engelmann & Palmer; Rusby 622 of 1883, Deach
Spring; Smart 245; Toumey of 1892, Tucson): CALIFORNIA (Coville
& Funston 1943, Death Valley Exped.): SoNorA (Thurber 4, near
“ Bacuacha”): also growing in Mo, Bot, Gard., 1893,

Among Toumey’s specimens is one with spineless fruit, but evidently this spucies,
In such a case the tlowers aml seeds are necessary to separate it from arborescens.

~+ ~+ [lood dense: joints slender, obscurely tuberculatle : spines single (or 1 or 2 smaller
ones added above): seedw more or less margined,

95. Opuntia kleinize DC. Rev. Cact. 118 (1K28),
Opuntia wrightit Engelm. Syn. Cact. 308 (1256).

Erect and shrnbby, 6 to 12 dm. high, 2.5 to 3.6 c¢m. in diameter below,
with few ascending branches: joints eylindrical, slender, 8 mm. in
diameter, with elongated depressed tubercles 14 to 18 mm. long, and
elongated subulate spreading leaves 10 mm. long: pulvini with white
wool and very slender penicillate bristles: the single spine (rarely 1 or 2
smaller divergent ones added above) porrect or a little deflexed, 16 to
20 mm. long, reddish to ashy, with straw.colored deciduous sheaths:
flowers brick-red, 2.5 to 3 em. broad: fruit obovate, about 1.5 ¢m, long.—
Type unknown.

From the Pecos region of Texas to X1 PPaso, and southward through
Coahuila and Sonora to southern Mexico.

Specimens examined: TeEXAS ( Wright of 18531 and 1852; Parry 49;
Frans of 1801): COAHUILA (Palmer 376): also eult. in Mo, Bot. Gard.
1862 and 1831, and growing in 1893,
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96. Opuntia arbuscula Engelm. Syn. Cact. 309 (1856).

Erect and arborescent, 21 to 24 dm. high, the smooth green trunk 10
to 12.5 em. in diameter, very capitate-branching at apex (top formed
by numerous slender divarieate branches): joints lightly tuberculate,
the nltimate ones 5 to 7.5 ¢m. long, 8 mm. in diameter, with oblong-
linear depressed (flat and indistinet) tubercles 12 mm. long: pulvini
with white wool, and few very slender penicillate bristles: the single
spine (or sometimes 2 side by side} porrect, at length deflexed, with
straw-colored or yellow sheath, 18 to 25 mm. long, rarely 1 or 2 shorter
and lower deflexed ones added: tflowers greenish-yellow tinged with
red, 3.5 em, broad: fruit “bristly.”—The type specimens are those of
Schott (“on desert heights, near Maricopa village, on the Gila”), but
they could not be found in the Engelmann collection.

Deserts of Southwestern Arvizona and southward into Sonora.

Specimens examined: ARIZONA ( Emory of 1846; Engelmann of 1330;
Parry of 18315 Pringle of 1881, mesas near San XNavier Mission; Erans
of 1891, Tucson; Toumey of 1892, Mesa City; Wilcor of 1894, Fort
Huachuea).

The Evans specimen contains fruit which is elavate, strongly tuberculate and
bristly, with fununelform umbilicus, 2 to 2.5 em. long. It is immature, so that no
color is imndicated, and probally neot the full size. This species is often confnsed
with the leptocaulis forms, but its dense, stonter. almost interlocking apical branches,
its long flat tnbercles, and its yvellowish sheatlied spines sepavate it ecasily. Thereis
great variation in spine characters, the following forms occurring: naked (spines
probably decidnous); one spine (the common form); 2 equal spines side by side; 2
prominent spines and 1 or 2 smaller ones; 3 or 4 spines, all alike but only 5 to 15 mm.
long, making a short spiny-looking joint. Some of these forms might have been
separated as varieties, but almost all of them, certainly the most diverse ones, have
been tound on ditterent branches of the same pJant, The pulvini are apt to be quite
bristly, and the wool is oftener dirty-white than bright-white,

97. Opuntia leptocaulis DC. Rev. Cact. 118 (182),
Opuntia fragilis fradescens Engelm. PL Lindh, 245 (1840).
Opuntia frutescens lingelm. Wisliz. Rep. 28 (1818).
Opuntia frutescens brevispina Engelm. Syn. ('act. 30 (1856).
Opuntia leptocaulis brevispina Watson, Bibl. Index, 407 (IX78).

Erect and frutescent, 9 to 15 dm. high, 2.5 to 3.5 em. in diameter, with
light-gray scaly bark and erectish branches (“like pipestems”): joints
cylindrical, 4 to 6 mm, in diameter, with indistinet tubercles 6 to 10 mm.
long, the young joints sessile: the mostly single spine slender, 8 to 12
mm. long, in a close sheath: flowers greenish or sulphur-yellow, 14 to
20 mm. broad: fruit obovate, smooth, often proliferous, not tuberculate,
deep-scarlet, fleshy, 10 to 13 mm. long: seeds few, white, compressed,
with narrow and often acute margin, 3 . in diameter. (LU, Pacif, R.
Rep. iv, t. 20, f. 4, 5; also t, 24, £, 16-19)—Type unknown.

Common from northern Mexico, throughont Texas, and westward to
Arizona; also extending to sonthern Mexico,

Specimens examined : TEXAS ( Lindhetmer of 1345; Wislizenus of 1847;
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Thurber of 1850; Wright of 1851 and 1852; Heall of 1872, near Austin):
NEw MExico (E. A. Mearns of 1892, Grant Co.}: ARIZONA (Trelease of
1892 Toumey of 1892, Tueson): COAAUILA (Gregy 125 and 4335 Palmer
of 1880): SAN Luis Porost (Parry and Palmer of 1878): also growing
in Mo. Bot., Gard. 1893.

The Lindheimer form deseribed in 1815 is the form with short spines, and is the
characteristic form of Texas and northeastern Mexico. The original leplocanlis form
wis deacribed from (Coulter’s colleetion, made Mmrther sonth in Mexico.

98. Opuntia leptocaulis stipata, nomi. nov.
Opuntia frutescens longispina Engelm, and Bigel, Pacif. R, Rep. iv, 56 (1556),
not 0. longispina Haw, Philea. Mag. 1040 (1830).

Younyg joints stipitate: spines stouter, longer (2.5 to 5 em.}, and in
loose sheaths. (Il Pacif. R. Rep. iv, t. 20, f. 2, 3)—Type, specimens of
Bigelow, Wright, and Tharber in Herb. Mo, Bot. Gard.

IFrom the Colorado River of Texas to the Colorado of the West and
sonthward into Sonora, San Luis Potosi, and Lower California.

Specimens examined: TEXAS (Bigelow of 18533; Wright 421; Lind-
heimer 1872; Berlandier 190, 1455, 1828; Reverchon 342, Brownwood;
G. K. Vasey of 1881, El Paso: Carleton 410 of 1891, Oldham County;
FKrans of 1891): Nuw Mgexico ( Wright of 1851; Bigelow of 1853):
ARIZONA (Bigelowe of 1854; Sehott of 18555 Palmer 03, 985 Rusby 146
of 1883, San Francisco Mts.; Toumey of 1302, Tucson; Wilcor of 1894,
Ft. Huachuea): SONORA (Thurber of 1851): SAN Luis Por1ost (Parry
& Palmer 280): LOWER CALITORNIA (Brandegee of 1884, San Grego-
rio, Enrique, Agua Dulee): cult. in Mo. Bot. Gard. 1851; also growing
in same garden in 1893,

99. Opuntia leptocaulias vaginata Watson, Bibl. Tndex, 407 (1878).
Opuntia raginate Engelm. Wisliz. Rep. 16 (1318), in part.

Joints 6 to 8 mm. in diameter, with rather distinct tubereles 12 to 18
mm. long: the large spines 2.5 to 6 ¢m. long, dark (mostly black), with
very loose glistening yellowish or brownish sheaths, and 1 or 2 smaller
ones added: fruit tuberenlate, yellow: seed 4 to 5 ne in diameter,
(1ll. Pacif. R. Rep. iv, t. 24, £ 1; 6. 24, f. 13-15)—Type, specimens of
Wislizenus in Iterb, Mo. Bot. Gard.

From southwestern Texas to Arvizona, and sonthward into Coahuila
and San Luis Potosi. | |

Specimens examined: TEXAs ( Wislizenus of 1337 and 184635 Tindher.
mer of 1851; Wright 421): NEw MEXICO ( Wislizenus of 1846; Wright
1851-52; Bigelow of 18535 K. L. (irecne of 1880): ARIZONA (Lemmon
303): COANUILA ((fregy TH3): SAN LUIs PoTost (Gregg 568): also cult.
in Mo. Bot. Gard., 1350.

The mostly solitary very long spines are porreet, standing out on every side of the
slender stems like great thorns,  The Jeaves are usnally guite porsistent.

100. Opuntia ramosissima Engehn. Amer. Jonrn, Sei. ser. 2, xiv, 339 (1852).
Opuntia fesxellata Engelin, Syn, Cael, 308 (INOH).

Very bushy from a stout trunk (2.5 to 7.5 ¢m. in diameter) with dark
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gray scaly bark, 6 to 20 dm. high, with numerouns slender divaricate
branches: joints slender cylindrical, 6 to 7 mm. in diameter, covered
with ¢crowded and depressed-flattened 5- or 6-angled ashy gray tubercles
o to 6 mmn, long: pulvim with wooel, but scarcely bristly, unarmed or
with a single (rarvely double) elongated (3.5 to 5 em.) porrect or some-
what deflexed spine (rarcly a few additional minute ones), which is
whitish and yellow to reddish and brown, and in a very loose yellow
. sheath (contracted at base and lirmly adhering to the spine, loose and
saccate above): tlowers purple, 1 to2 em. broad: fruit ovate {(contracted
at base and apex), with narrow and deep umbilicus, dry and tubercu-
late, bristly, 18 to 20 mm. long: seeds few, somewhat regular, with
thick spongy margin, 3.5 to 4 mm, broad. (I/l. Pacif. R, Rep. iv, t. 21,
f. 1-7)—Type not found in the Engelmann collection.

Descrts of the Colorado from sonthern Nevada through southeastern
California and western Arizona into Sonora.

Specimens examined: ARIZONA (Sehott of 18565 DParry of 1867; Bis-
choff of 1871; Palmer of 15376; Towmey of 1802, Yuma): CALIFORNIA
(Parry of 1852; Bigelow of 1554; Cooper of 18G1; Wright of 1882; Parish
Bros. 170 of 1382, San Bernardino Mts.; Trelecase of 18392): SONORA
(Schott of 18555 Pringle of 1831, sandy plainsg, near Gulf of California).

The original name ramosigsima (1852) was considered an nnsuitable one in a section
in which all the species are branching; it was therefore changed to fessellata (1856),
referring to the curious crowded and angular flattened tubercles. The spines are
crowiled together at the upper end of each year’s growth, and these with their
vellow shining sheaths summonnting very slender hranches covered with scale-like
tubercles give the plant a striking appearanee. Tho spines have a wide range of
coloration, since they may be not only whitish to yvellow (the usual enlors), hut hav-
ing always a yvellowish tip, they may bhe ashy-gray or (deep reddish-brown, or even
black bhelow or sometimes a combination of ull of these colors.

* * * Stem erect but weak and uxing « support, hranching and woody: spines none:
flowers yellow,

101. Opuntia rotundifolia Brandegee, Zoe, ii, 21 (1R)1).

Erect and slender, weak and branching, 20 to 30 dm. high, sapported
by bushes, with a cylindrical woody stem only, 1 to 1.5 ¢m. in diameter:
joints 6 to 10 ¢ long. with tleshy round ovate leaves 2 to 3 em. long
and wide: pulvini remote, with gray wool, numerous retrorsely barbed,
usually reddish-brown, bristles 3 to 5 min. long, and no spines: Howers
yellow, about 4¢ ¢m. Lrowd: fruit slender-clavate, bristly, about 5 em.
long and 4 to 6 mm. in diameter: sceds few, whitish and flattened,
densely covered with white hairs (somewhat deciduous with age).—
Type in Herb. Brandegee.

“Not uncommon at low elevations in the Cape Region,” Lower Cali-

fornia.
Specimens examined: LOWER CALIFORNIA ( Brandegee of 1890, San

José del Cabo).

The specimens I have examined arc¢ presumably a part of the type material.
They consigt of naked terete stems 3 to 5 mim. in diameter, with the small tomentose
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areole averaging about 2 em. apart; and a package of fragmentary material. The
remarkable broad (leshy leaves are very much shrunken, but in their shriveled
state measure 10 to 17 mm. long and wide. Mr. Brandegee has seen ‘‘the whole
plant covered with a mass of thick green leaves, amongst which u few yellow
tflowers were visible.” Such leaves are naturally suggestive of Peireskia. The
single flower in the material before me is small, about 2 em. high and broad, but
it may be quite immature and is eertainly much shrunken. I have not seen the
remarkable hairy seeds,

ARTIFICIAL KEY TO TIIE SPECIES,

[t seems impossible to make a satisfactory artificial key for Opuniia,
as the species are separated, poorly at best, by a variety of characters.
The following attempt may be of some service. The numbers refer to
the serial nummbers ot the synoptical presentation:

I. Joints tlat and more or less round,—1’latopuntias,

* Spineless,
Mexico.
microdasys (44}, rufida (45).
Florida and tropical America,
ficus-indiea (3).
Atlantic States.
opuntia (42},
Southwestern United States.
Joints obovate.
Lievis (1), basilaris (46), utahensis (57).
Joints obovate to orbicular.
filipendula (30), mesucantha (31), treleasii (48).

Y * Spiny.
Florida and Georgia.
pes-corvi (43).
Mexico. -
stenopetala (1), setispina (29).
Lower California.
tapona (13), pyenantha (16), comonduensis (21).
Western United States.
Jointa neither oboviate nor erbicular.
Spines yellow or straw-color.
tunan (5), palimert (15), rubrifolia (19), fragilis (60).
Spines white or whitish,
trichophora (55), brachyurthrea (61),
Spines reddish or brownish.
rutila (58), fragilis (60), brachyarthra (61).
Joints orbicunlar.
Spines mostly 1 to 3.
Spines roddish-brown (at least some of them).
macrocentra (22), oplocarpa (39), splivrocarpa (56).
Spines whitish (perhaps reddish at base or apex),
filipendula (30), mesacantha (31), eymochila (35).
Spines straw-colored,
evelodes (10).
Spines mostly 4 to 15 and dark,
strigil (2), mojavensis (27}, hystricina (49), polyacantha (50), wat-
soul (54).
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Western United States—Continued.
Joints obovate,
Spines straw-colored. |
lindheimeri (7), chlorotica (12), procumbens (18), angrustata (20).
Spines white or whitish (sometimes dusky at hase or apex). .
Spines mostly 1 to 3.
Longest spines not exceeding 3.5 cm.
duleis (8), oceidentalis (9), mesacantha (31), stenochila (36),
maerorhiza (37).
Longest spines about 5 em.
angnatata (20), filipendula (30).
Spines mostly 4 to 10,
Longeat spines not exceeding 3.5 em,
albispina (H3), arenaria (59),
L.ongrest spines 6 to 10 cm.
tortispina (26), tenuispina (28), hystricina (49).
Spines reddish or brown to black.
Spines mostly 1 to 3,
Longest spines not cxceeding 3.5 cm,
lindheimeri (7), greenii (38), vasevi (40, fuaco-atra (41).
Longest spines 5 to 7.5 cm,
procumbens (1¥), phizacantha (23), camanchica (25).
Spines mostly 4 to 15.
Longest spines not exeeeding 3.5 cm.
strigil (2), arenaria (H4).
Longest spines about H e,
procumbens (18), platyvearpa (51), borealis (52),
Longest spines 6 to 10 em.
pharacantha (23), eamanchiea (25), hystricina (49},

II. Jointa cylindraceons, more or less tuberculate.—Cylindropuntias.
* Spinelens,

ramosissima (100), rotundifolia (101).
* = Spiny.
~ Spines without sheaths.

Longest spines not exceeding 1 to 3.5 em.

bulbispina (62), parryi (63}, clavata (64), pnlehelta (65},
Longest spines  to 6 cm.

grahami (66), emoryi (67), schottii (GR), tmvieta (70).

— —+ Spines will sheaths.
Mexico,
tunicata (72), imbricata (89), thurberi (43).
Lower California.
clavellina (T1), ciriho (73), molesta (91), calmalliana (92),
Southwestern United States.
Spines mostly 5 to 20.
Fruit spiny.
Longest spines not exceeding 2 to 2.5 cm.
ecchiinocarpa (75), serpentina (79).
Longest spines 3 to 3.5 cm.
davisii (74), bernurdina (80), acanthocarpa (04)
Fruit not spiny.
Longest spines not exceeding 1.5 to 2.5 cin.,
bigelovii (85), whipplei (86), versicolor (90).
Longest spines 3 to 3.5 cm.
prolifera (82), fulgida (83), arborescens (33).

30
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Spines mostly solitary.
lLongest spines not exceeding 1 to 2.5 cm,
kleinia (99), arbnscula (963, leptocaulis (47).
Longest spines 5 to 6 ¢,
- stipata (98), vaginata (9, ramosissima (100).

GEOGRAPIIICAL DISTRIBUTION,

The genus Opuntia is far more largely represented in the United
States than any other genus of Cactacewr, extending into British
Columbia and to the Atlantic Seaboard and displaying a maze of forms
in the Southwestern States. This is specially true of PLATOPUNTIA.
The great uncertainty ax to the species of Opuatfic is probably account.
able for the large enumeriation of them peculiar to our Hora, Numer-
ous fornis have never been recognized a second fime, and others are
kept distinet from each other and from Mexican forms when they should
doubtless be merged. 1nalmost every unvisited locality *“new species”
are found so freely that no confidence can be placed in onr conception
of specifie lines in this genus.  The following discussion is based upon
the presentation of the previous pages. but it should be understood
that it must be largely modified by a tuller understanding of the genus,

The two scctions, 'CATOPUNTIA amd CYLINDROPUNTIA iare s0 dis-
tinet from each other that they will be considered separately.

CYLINDROPUNTIA, with 28 forms c¢numerated as belonging to our
flora, but 11 of which are restricted to the United States, does not
extend north of centrid Colorado or cast of Texas, [t is preeminently
a Sonoran amnd Lower Californian type, and 25 of the 28 forms oceur in
the desert region of western Avizona awd southern Calitornia, Of the
17 forms in common with the Mexican Hora 15 are now traced into
Sonora and Lower Caltfornia, and the others certainly will be.  Further
exploration of those Mextcan States will doubtless reduce the number
of species now enumerated as peculiar to our tlora. The 11 forms
regarded at prescut as endemic are distributed as follows: echinocarpa
parkere, serpenting, and bernardina in southern California, and doubt-
less of Lower Calitornian orviging whipplet spinosior and versicolor in
sonthern Arizona, certainly to be tound in Sonora: parryi, elarata, and
pulchella more isolated in southern Nevada and adjacent regions;
davisii extending from southern Calitfornia to southern Colorado and
northwestern Texas; and gralkami, a low-ground speecies, found along
the Rio Grande bottoms from K1 Paso downward, and scheottii, found
as yet only m Texas between the San Pedro and Pecos, the two
species of our endemic Cylindvopuntias which do not indicate a lower
Californian or Sonoran connection.

The seventeen Cylindropuntias in common with Mexico are, with two
exceptions, all found in the desert regions ot southern California and
Arizona, some of them extending into Nevada, others further eastward
into Utah and Colorado, and some reaching Texas., They oceur in two
types, the more robust and more spiny forms (such as echinocarpa, proli-
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fera, fulgida, and arborescens), and the more slender and less spiny forms
(of which leptocaulis may be taken as a representative). Exclusive of
varieties, there are nine representatives of the former group and four
of the latter. In the first series, bulbispine has as yet been reported
only from New Mexico, extending southwestward into Coahuila. The
remaining eight species are massed in Arizona and extend beyond it as
follows: prolifera only into adjacent California, occurring in the Lower
‘Californian flora; fulgida and higelorii, both Sonoran and Lower Cali-
fornian in origin, extending not only into adjacent California, but reach-
ing southern Nevada; echinocarpa, whippler, and acanthocarpe having
the same extension into California and Nevada, but also reaching
southern Utali; emoryi and arborescens not extending westward or
directly northward of Arizona, but stretching ecastward to southwest-
ern Texas, the latter being the only one of the group to reach Colorado.
Of the four slender and less spiny species kleiniee has been reported
only from southwestern Texas, but its occurrence i Sonora as well as
Coahuila would indicate a wide Mexican range and the great proba-
bility that it oceurs in Arizona. In the case of the other three species
arbuscula is found only in southwestern Arizona; ramosissima extends
into adjacent California and southern Nevada; while leptocaulis, the
most cominon species, extends eastward from Arizona into Texas, even
as far as the Colorado River. .

PLATOPUNTIA is represented in our flora by 51 forms, one of which
(tuna) 18 a tropical American form extensively introduced by cultiva-
tion, notably in southern California. Of the remaining 50 forms, 44
are described as endemic, but 5 being regarded as identieal with Mexi-
can forms. It is hard to avoid the counclusion that this is more an
expression of our ignorance of the Mexican forms and of specific limi-
tations than of a fact. Three species occur east of the Appalachians:
ficus-indica, reaching Florida from the tropics; pes-corvi, a curious
endemic species of Georgia and Florida; and opuntia, the common
coast species from Massachusetts to Florida. The remaiming 47 forms
are characteristiec of our western tlora, but 10 of them ranging north
of Colorado or east of Indian Territory. Just as Arizona is the center
of our display of Cylindropuntias, so western Texas and adjacent New
Mexico are the speeial home of Platopuntias, 29 of the 47 forms occur-
ring there, PLATOPUNTIA is characterized by the development of
three very strong types which display a bewildering maze of forms,
viz: lindheimeri, mesacantha, and polyacantha., The species lindheimeri,
of Mextcan origin, ranges through our southern border, from the Gulf
to the Pacific, while two of the varieties, occidentalis and littoralis, are
confined to southern California, and the other two, duleis and cyclodes,
belong to Texas, the latter reaching into adjacent New Mexico. The
two other types, polyacantha and mesacantha, are far wider in their
distribution. The type polyacantha is not found in the Arizona-Cali-
fornia-Nevada region, but ranges far north, ¢xtending from Texas into
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British Columbia, this and fragilis being the only PLATOPUNTIA forms
north of our border. The species polyacantha extends from Indian
Territory and northern New Mexico throngh Utah to Montana and
Washington; borealis is the most northern variety, ranging from Soutl
Dakota and Oregon into British Columbia; platycarpa extends from
Utah and Colorado to ldaho and Montana and eastward to Nebraska;
watsoni extends lroin New Mexico to Utal, Wyoming, and Nebraska;
albispina cxtends from New Mexico to Utah and Indian Territory;
while the peculiar trichophora is confined to the El Paso region of
Texas and adjacent New Mexico. It would seem that in this case a
strong type has spread far northward and has been extensively modi-
fied, In the case of mesaeantha, however, we find our most variable
type. It is easy to define at least nine varicties of it, but there still
remain numerous forms unworthy of varietal rank and still not strictly
typical. Its range is wider even than that of polyacantha, occupying
the Arizona region and extending east of the Mississippi, in fact
closely represented on the Atlantic by opuwntia, but, so far as known,
not extending into British Columbia, The species mesacantha ranges
from Texas to Minnesota, extending castward into Indiana and Ken-
tucky, its variety microsperma accompanying it. The variety macro-
rhiza has the most northwestern extension, reaching the “Big Bend”
of the Missouri from Texas and Arizona. The form eymochila has a
range second in extent only to macrorhiza, touching the species in
Kansas and reaching Utah and Arizona to the west. The remaining
gix varieties are far more restricted: perra in southern Missouri;
grandifiora on the Brazos in Texas; oplocarpa in western Texas and
Colorado; greem¢ in Colorado and Arizona; stenochila in western New
Mexico; and raseyi in western Arizona. The only other far northern
species 18 frageilis, which begins at the sonth in southern Coloriddo and
adjacent New Mexico and Utah, and extends northward into Montana
and DBritish Columbia, and eastward to Kansas and Minnesota. The
species tortispina has an eastern range along the plains, extending
from northern Texas to Nebraska. The remaining 23 forms are purely
southwestern, as follows: fusco-atra i3 a form of eastern Texas; strigil,
Jilipendula, tenuispina, and arenaria belong to the El DPaso region;
sphetrocarpa and pheacantha major are restricied to New Mexico; pal-
mert, rubrifolia, and spharocarpa utahensis are forms of Utal; levis is
pecualiar to Arizona; mojavensis and treleasit are restrieted to south-
ern California; chlorotica, basilaris, and rutile belong to the desert
region of southern California, Arizona, Nevada, and Utuh; angustata
and hystricina extend from southern California to New Mexico, the
latter also reaching Nevada; procumbens and camanchica extend from
Arizona to the K1 Paso region of Texas, the latter also reaching south-
ern Colorado. The total enumeration of Platopuntias in the south-
west shows 20 forms in Texas, 17 in New Mexieo., 14 in Arizona, 11 in
southern California, 11 in Utah, and 7 in Colorado. But 4 species are
reported as yet from Nevada, but this is evidently entirely inadequate,



