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INTRODUCTION

A student working with cacti in Arizona

soon realizes that in no one place can be found a study of

our cacti as a group. A study of all the genera of cacti

indigenous here would require more time than has been avail -

able, therefore a selection of one group was necessary. The

Coryphantha-Mammillaria group was chosen after much consid-

eration as being best adapted to the purpose at hand. These

plants are small, easily handled, and much material of most

of the species can be collected. The study of a large num-

ber of specimens of each species tends to reduce errors in

observation and prevents too much emphasis being placed on

individual specimens that perhaps are not representative of

the group as a whole. Variations that would otherwise es-

cape observation are noted also and relationships to other

species are emphasized.

One of the objects of this paper, then,

is to bring together all the plants of the Coryphantha-

Mammillaria group that are known to be native to Arizona, to

consider their relationships to each other,and to make a de-

tailed description of each species. A study of the available

literature reveals the fact that the descriptions extant of

many of these species are meager and not detailed enough for

positive identification of specimens. Yany of the descrip-
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tions to be found are based on individual plants and when the

student finds an extreme variation of the species he is at a

loss to know where it should be placed. This has caused a

multiplicity of names quite unnecessary in some cases, it

seems, due to the variations in a species being described at

different times or by different authors. If a thorough and

detailed study of each species had been made our present syn-

onymy would have been avoided. L. H. Bailey in his Manual of

Cultivated. Plants says, "It is easy to go to such a degree of

refinement that subdivision ceases to have utility." This

point has been reached with many of the cacti. On page 177

of Grays Lessons in Botany is the statement, "The principal

difference to the botanist between species and varieties is

the definite limitation of the one, and the indefiniteness of

the other." This statement has been borne in mind in group-

ing the plants here studied.

Another objective of this study has been

the devising of a key of vegetative characters for this group

as represented in Arizona. This type of key will of necessi-

ty be artificial in many respects, but the relationships have

been established as concluded from this study and the key

molded accordingly. The student rarely has the opportunity

to study the flowers of the plants under consideration. If he

undertakes identification work, he is frequently asked to de-

termine specimens of which he has not seen the flower. This

situation obviously creates a need for a key based on the veg-

etative characters of the plants and such a key is not avail-
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able. It is hoped therefore -that the key suggested in this

paper will be of some use to those who seek to know the plants

of this group found in Arizona. If the characters of the flow-

ers are needed, a careful description of those available during

this study will be found in the following pages.

Care has been exercised in the descriptions

given here to include all the variations observed. It has been

found that naming exact colors by comparison with a color chart

was a waste of time as the color of flowers varies so much with-

in a given species that it was useful only in a general way.

The same thing was found true of measurements but to a lesser

'degree. These measurements should not be gauged too closely.

The length of a spine, for instance, given as .7 cm. would mean

that most of the spines were about .7 cra. long but there might

be extremes of .5 cm. and 1 cm.

The Mammillarias are considered among the

most highly evolved plants of the Cactaceae. It is not possi-

ble to go through the species in this group in one all- inclu-

sive line from the lowest to the highest in phylogenetic rela-

tionship. The lines of development have often branched and

run more or less parallel, as in other plant groups, and one

subdivision may have advanced faster in one way while being re-

tarded in another.

It seems probable that the Coryphanthas and

Mammillarias developed from the Echinocactus group and that in

the process of development the plants became smaller, the ovary
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lost its scales, and the perianth segments were reduced in

number and size, The most striking evolution, however, has

been the change in position of the flowers, together with

the vegetative modification accompanying this change.

The Echinocacti in general have undulat-

ing ribs with areoles more or less regularly placed along the

crests of these ribs. The upper portion of the areoles near

the summit of the plant is flower-bearing. This condition

was modified gradually, most of the steps being represented

by different genera, until the Coryphantha type was achieved.

The flowers in, this group are borne at the summit of the

plant, the ribs have become strongly tuberculate, the areole

has elongated, the lower spine-bearing portion has remained

on top of the tubercle, the flower-bearing portion has migrat-

ed to the axil of the tubercle, or perhaps the flower-bearing

portion has remained in position, and the tubercle has pushed

out carrying the spine-bearing portion with it. The two divi-

sions are connected by a narrow groove which is usually pubes-

cent as are the areoles. The flowers are then borne in axil

of the tubercle and the ovary, no longer exposed, has lost

most of its scales but the groove along the upper face of the

tubercle shows the relationship to the Echinocactus group. The

large seeds with foliaceous embryo such as borne by C. robus-

tispina also indicate a close relationship to the Echinocacti.

Another interesting fact is that the

groove does not put in-its appearance until the plants are al-
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most' ready to flower. Various transitional phases are evi-

dent in the different species of Coryphanthas which indicate

that the Mammillarias were evolved from them or similar

plants. Among these transitional types may be mentioned

Coryphantha recurvata which bears flowers on the sides of the

plant instead of at the summit, and Mamm.illaria barbata which

bears flowers at the summit of the plant as do the Coryphan-

thas, However, in the Mammillarias the groove or connection

between the flower- bearing and spine -bearing portions of the

areole has been lost. There are two disconnected areoles,

one in the axil of the tubercle and bearing flowers, and the

other on the summit of the tubercle bearing spines. This is

the typical Mammillaria. There has been a further reduction

in the size of the flower as well as in the number of peri-

anth segments and in the Mammillarias the flowers normally

are borne on the sides of the plant below the summit. Inter-

esting transitional types are Coryphantha recurvata bearing

flowers below the summit and Ma_amillaria barbata bearing flow-

ers on or very near the summit.

A systematic study of these two closely

related genera as found in Arizona constitutes the body of

this paper.
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NEW MATERIAL AND ORIGINAL WORK

To the best of the author's knowledge the

following material is new or the work is original:

1. Hypothetical phylogeny given in the introduction.

2. Phylogenetic arrangement of species.

5. Complete and detailed descriptions of species.

4. Key of vegetative characters.

5. Notation of the following plants not heretofore
reported from Arizona:

Coryphantha.sulcata

Mannillaria heyderi

Mammillaria mainae

Mammillaria barbata

Mammillaria armillata

6. The proposal of the species Mammillaria beckii .

7. Mammillaria fasciculata was found to reproduce
by sending out offshoots that take root and then
separate from the mother plant.
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KEY TO GENERA

Plants small, tuberculate, spines borne on the ends of thee
tubercles; flowers borne in the axils of the tubercle.

A. Tubercles grooved above, flowering from young tubercle
axils Coryphantha (Engelm.) Lemaire

AA.Tubercles not grooved, flowering laterally from old tuber-
cles Mammillaria Haworth

I. Genus Coryphantha, Engelm. 1856.

Small plants, 25 cm. or less in height, solitary or cespi-
tose; heads globose to cylindrical;. tubercles grooved above to
the base on old plants; areoles and grooves of young tubercles
wooly tomentose; spine bases bulbous, more or less coalescent,
rigid; flowers from summit of plant, (recurvata excepted), pink
or yellow, 3 to 7 cm. across; fruit mostly ovoid, yellow green
or tinged with red when ripe; seeds brown, somewhat reniform.,
hilum lateral, surface pitted, about .2 cm. long.

Key to Species

Â. Plants solitary or few in a group; areoles circular or nearly
so; tubercles not crowded, at least the rows of tubercles
well separated, bases seldom angled; 1 to 3 yellow or pink
glands near outer end of groove.

B. Central spines i or 2, often 1.5 mm.. diam. at middle; radial
spines 6 to 10, 2.0 mm. or more long. --- 1. robustispina,Schott.

BB.Central spines 4, (1 to 4), .6 mm. diam.; radial spines 8 to
12, 18 mm. or less long. 2. sulcata, Engelm.

AA.Plants mostly cespitose; areoles elliptical in age; tubercles
crowded,bases often angled; without glands (recurvata excepted).

C. Tubercle groove glandular; spines yellow, fading to gray;
all spines recurved; central spines l (rarely to 7); plants
hemispherical or short cylindrical, summits depressed or
truncate. 3. recurvata, Engelm.

GC.Tubercle grooves not glandular; spines variously colored,
not all yellow; spines straight or an occasional one curv-
ed; central spines more than 1; plants globose or ovoid.

D. Central spines mostly 4 (1 to 6).

E. Plants medium or dark green; mostly cespitose, often pil-
ing up in dense clumps; the lower central spine downturn-
ed; head globose, rarely cylindrical or ovoid; spines as
a whole often appearing dark. 4. aggregata, Engelm.

EE.Plants pale green; usually solitary, never piling
up; lower central spine porrect or slightly down -
turned; head ovoid or cylindrical; spines appear-
ing white. 5. chlorantha, Engelm.

DD.Central spines 8 to 12, stout, out turned, base light, apex
dark giving "fox- tail" appearance. 6. deserti, Engelm.-
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Fig. 1. - Coryphantha robustispina, Schott
is a striking species found in the foot-
hills of southern Arizona. It is not abun-
dant anywhere but seems well distributed.
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GENUS C ORYPUANTHA , ( E TGELM . ) LEMAIRE 1868

1. Coryphantha robustispina, Schott.

Synonyms: Mammillaria robustispina Schott in Engelmann,
Proc , Amer.- Acad. 3 :265. 1856.

Cactus robustispinus Kuntze, Rev. Gen. Pl.
:261. 1891.

Mammillaria brownii Tourney, Bot. Gaz, 22 :253,
1896.

Cactus brownii Tourney, Bot, Gaz. 22 :253. 1896.
Cory_phantl.a robustispina, Schott. Britt. & Rose

Cactaceae 4 :33. 1923.

Type locality. South side Baboquivari.

Mountains, Sonora, Mexico.

Distribution. Southern New Mexico, south-

ern Arizona, southern California, and northern Mexico.

Habitat. Slopes near the mountains, south

or west side; grasslands.

Description. Usually one large plant with

several smaller ones growing around its base, or solitary,

flowering June to August inclusive; stems 8 to 25 cm. tall, 5

to 15 cm. diam., globose, ovoid or cylindric, texture firm,

blue green or glaucous; tubercles 1.5 to 2.5 en. long, 1 to

1.5 cm. diam. at base, tapered to apex, coarse wide deep grooves,

tan gray pubescent; areoles circular, about .7 cm. diam., tan

gray pubescent, glabrate in age; spines yellowish gray to light

brown with darker tips, straight, coalescent bulbous bases,

often compressed, sometimes obtusely 3- angled, finely striate,
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puberulent when young; radials usually 5 or 6 on young plants

without centrals, S to 12 on older plants, rarely 15, 1 to

2.5 cm. long, stout, upper 2 or 3 more slender lighter color

and sometimes inferior, appressed or ascending; centrals 1 -5,

usually 2, one porrect, one erect, 2.5 to 3,5 cm. long, usu-

ally about .2 cm. diam.. near base, stouter than the radials;

flowers 5.5 to 7 cm. long, 3.5 to 4,5 cm. across, funnelform,

yellow; ovary about 2 cm. long, tapered above, elliptical in

outline, sometimes curved, glabrous, pale green; hypantheum

tube 2 cm, deep, 1,5 cm. across, walls .3 cm. thick, ribbed

with decurrent segment bases, light green suffused with pur-

ple brown on ribs; outer perianth segments about 30, .5 to 2.5

cm. long, .5 cm. wide or less, acute, margins ciliate, narrow

fleshy base, decurrent, pale green suffused with purple brown

along midrib, lanceolate to oblanceolate; inner segments about

30, .3 em. long or less, .6 cm. wide or less, apices short a-

cuminate, margins entire to erose, narrow fleshy base, outline

oblanceolate, pale yellow, glistening, the outer ones often

purple on the back along midrib; filaments .1 to 1.2 cm. long,

longest from base_of tube, terete, slender, short attenuate,

translucent pale green; anthers about .1 cm. long, oblong, in-

trorse, adnate, dull yellow; style about 2.5 cm. long, .1 to

.2 cm, diem,, tapered to near base then expanded, finely stri-

ate, pale yellow, hollow; branches 6 to 9, .3 cm. long, digi-

tate, unevenly incised, excerted, back grooved to flattened;

fruit 5 to 6 cm. long, narrowly oblong, light green; seeds

somewhat renif orm, .3 cm. or less across, brown.
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Fig. 2. - Coryphantha sulcata, Engelm.
appears commonly in nor-17--ern Mexico
and adjacent Texas but is rare in
Arizona.
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2. Coryphantha sulcata, Engelm.

Synonyms: Mammillaria sulcata Engelm., Bost. Jr. Nat. Hist,
5 :246. 1845.

M. strobiliformis Muhlenpfordt, Allg. Gartenz.
16 :19. 1848.
. calcarata Engeim., Bost. Jr. Nat. Hist, 6 :195.
1850.

Coryphantha calcarata Lemaire, Cactees 35, 1868.
Cactus scolymoides sulcatus -Coulter, Contr. U., S,
Nat. Herb. 3:116. 1894.

Mammillaria radians sulcata Schumann, Gesamtb.
Kakteen 496. 1898.

Cactus sulcatus Small, Fir, Southwest. U. S.
812. 1903.

Coryphantha sulcata, Engeim., Britt. & Rose
Cactaceae 4 :48. 1923.

Type locality. Industry, Texas,

Distribution. Southwest Texas, southern

New Mexico, southern Arizona and northern Mexico; grasslands.

Habitat. Mesas, slopes, south and west

exposures.

Description. Usually in clusters of sev-

eral heads; stems 5 to 20 cm. tall, 8 to 15 cm. diam., globose

to elliptical or ovate, texture firm, medium to blue green

when young, yellow green in age, very spiny, upper spines often

connivant; tubercles 1.5 to 3 cm. long, 1.3 cm. or less wide

at base, bases usually crowded and 4- angled, tapered, upturned,

conical to turbinate in outline, in about 14 ranks, in old

plants crowded in the ranks with the ranks well separated,

coarsely grooved in old tubercles, tan tomentose in groove and

with 1 to 3 glands near top; areoles about .4 cm. across, cir-

cular, oblique or tipped back, fine tan tomentose, glabrate in

age; spines stout, straight, bases bulbous and coalescent, gray

to yellowish brown with darker tips; radials 8 to 13, 2 cm.



long or less, upper 1 inferior, pattern radiate, usually ap-

pressed; centrals 1 to 5, usually 4, often angled, i porrect,

others ascending and divergent, stouter than radials but not

longer, .1 cm. diam.; flower about 5.5 cm. long, 6 cm. a-

cross, funnelform to campanulate; ovary 1.2 cm. long, oblong,

pale green, glabrous; hypantheum tube 1.5 cm. long, 1.2 cm.

wide, with row of bracts on rim and a few scales over surface,

slightly darker green than ovary; bracts about 13, 1 cm. long

or less, linear acute, green with pinkish irregular margins;

outer segments about 10, 2 to 2.5 cm. long, narrowly lanceo-

late, green suffused with red; inner segments 24 to 30, 2.5

to 3 crn. long, .5 cm. wide, linear oblanceolate, apex apicu-

late for .2 cm., deep yellow to light brown with lower half

and midrib red; filaments 1 to 2 cm. long, slender, terete,

inner ones longest and cream yellow, outer ones light red,

short attenuate; anthers 2 cm. long, oblong, yellow; style 2,5

cm. long, .2 cm. or less diam, at base, tapered to apex, ter -

ete, cream yellow, pink suffused above, hollow; branches 10,

spreading, digitate, .5 cm. long, often acute, linear, excert-

ed, back shallowly grooved, pale yellow green; fruit 3 to 4.5 cm.

long, oblong to clavate, green; seeds 2rß. long, dark brown.

Resembles C. robustispina but in age the

central spines are more numerous, more slender, and gray in-

stead of yellow and the tubercles tend to become more crowded

in the rows.

This plant has not heretofore been report-

in Arizona. The specimens studied were sent in from Nogales.
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Fig. 3. Coryphantha recurvata, Engelm. is rapidly
becoming rare in Arizona. It is very striking in
appearance, easily fouhd, and has been collected
in large quantities for market purposes.
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3. Coryphan.tha recurvata, Er_gelm.

Synonyms: Manmilllaria recurvispina Engelm., Pro. Amer.
Acad. 3 :266. 1856. (Not DeVriese, 1839)

1r1I. recurvata Engeim.,. Trans. St. Louis Acad.
-2:202. 1863.
Cactus recurvata Kuntze, Rev. Gen. Pl. 1 :259.

1891.
C. enzelmannii Kuntze, Rev. Gen. Pl. 1 :260.

1891.
Coryphantha recurvata, Engelm. Britt. & Rose
Cactaceae 4 :26. 1923.

Type locality. Sonora, Mexico.

Distribution. Southwest New Mexico,

southern Arizona, adjacent Mexico.

Habitat, South hill slopes, along

canyon sides, usually grasslands.

Description. Plants mostly cespitose

forming depressed hemispheric clusters of few to 50 heads,

yellow green in appearance; heads 20 cm. or less long, 15

cm. or less diam., hemispheric to short stout cylindric,

apex depressed, texture firm, yellow green, sometimes glau-

cous, ordinarily very spiny but one strain with noticeably

fewer spines; tubercles .5 to 1 cm. high, 1 cm. wide at

base, crowded, outline conic, apex oblique, areole tipped

back, upper side grooved to base, groove sparsely tan pubes-

cent when young, usually gray glands near upper end of

groove; areoles .4 to .6 cm. long, .2 to .3 cm, wide, sur-

face convex, gray tomentose when young, the lower end curv-

ing over summit and down the back of tubercle slightly;
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radial spines 16 to 276 to 2 -cm. long, acicular, radiate

pectiniform, recurved to rarely ascending, bases slightly

bulbous and coalescent, gray straw yellow or horn color, tips

sometimes darker; centrals 1 to 7, usually 1, ,5 to 1.5 cm.

long, downturned, recurved, stout acicular, straw yellow to

light brown, young spines sometimes sparsely barbellate;

flowers forming a circle on the summit, 3 to 5 cm. from the

growing apex, opening only in sunlight, 3 to 3.5 cm. long,

as wide, light lemon yellow; ovary .5 to .8 cm. long, almost

as wide, elliptical, light green, glabrous; hypantheum tube

1 cm. deep, 1.3 cm. across, narrow throat at base, covered

by imbricated bracts with decurrent bases .2 cm. long grad-

ing into perianth segments, base glabrous; outer segments 20

to 25, .5 to .2 cm. long, .2 to .6 cm. wide, linear acute to

oblanceolate obtuse and apiculate, margins thin, entire to

erose, green to yellow with red tip and central line; inner

segments 30 to 35, about 2 cm. long, apex rounded apiculate

and often laciniate, margins entire, oblanceolate, lemon yel-

low, tip sometimes red; stamens about 1.5 cm, long, inner

ones longest and filiform, outer ones stouter, strongly in-

trorse, white to pale yellow, anthers less than .1 cm. bong,

oblong, cream yellow; style 2 cm. long exclusive of branches,

tapered to base, striate, terete, white below, pale green'

above, hollow; branches 6 to 8, .3 cm. long, unevenly incised,

digitate obtuse, angled, back grooved, pale green; fruit 1 to

1.5 cm. long, .5 to 1 cm. diam, ovate to elliptical in out-
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line with base almost .3 cm. diam. and lower part compressed,

gray green above, almost white below; with 4 to 7 areoles,

each'subtended by small triangular bract and nearly all bear-

ing a single tawny spine .1 to .5 cm. long, flower parts per-

sistent and .7 cm, long, ovary wall tough for the genus, pulp

juicy and acid, well filled with seeds; seeds almost 2 mm.

long, nearly as wide, light red brown, laterally compressed,

outline triangular obovate, hilum lateral, near the pointed

end, the other end rounded, surface of seed not pitted, ir-

regularly tessellate and roughened, longitudenally striate

with irregular cross checks.

This is the only Coryphantha studied that

flowers laterally from old tubercle arils, a characteristic

of the Mammillarias rather than the Coryphanthas. It repre-

sents a transitional step between the two groups.

This is the first 'study of the fruit and

seed of this species.



{ -P4 ". N. - . -.'si
.! : J
. t ,s

,' - , ,,.

,w

1 : -1:

^k J
ï'P J

2jl s
.. i.r'

.

... .. , .-;
. - 1Vß:

, "_T"
/', y . - / ..( -

)0

j/i 4) k'

Photo by J.J. Thornber x 1/4

Fig. 4, - Coryphantha aggregata,
Engeim. is the most common
Coryphantha in Arizona and
distributed throughout the
central and southern por-
tions of the State.
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4. Coryphantha aggregata, E.ngelm.

Synonyms: Mammillaria aggregata E geli . in Emory, Ell.
Reconn. 157. 1848.

Cereus aQ &regatus Coulter, Contr. U. S. Eat.
Herb. 3 :396. 1896.

Echinocereus aggregatus Rydberg, Bul. Torr.
Club 33 :146. 1906..

Coryphantha aggregata, Engelm, Britt. & Rose
Cactaceae 4 :47. 1923.

Type locality. Head waters of Gila

River, New Mexico.

Distribution. New Mexico, Arizona,

western California, northern Mexico.

Habitat. Mesas, canyons, hillsides,

2,500 to 8,000 feet, grasslands.

Description. Plants mostly cespitose,

hemispheric clusters of 5 to 50 heads; stems 5 to 20 cm.

tall, 5 to 10 cm. diam.., outline globose or elliptical rare-

ly ovate; tubercles in 13 to 17 spiral ranks, i to 2 cm.

long, bases crowded, angular, outline ovate sometimes ellip-

tical or rarely pyriform, gray green, often sparingly farin-

aceous, upper side prominently grooved on older plants;

areoles .5 cm. or less long, rounded to narrowly oblong,

gray or tan tomentose; radial spines 15 to 40, pectinate in

young plants to radiate in old plants, 2.5 cm. long or less,

acicular to slenderly so, white to brown with darker tips;

centrals 1 to 8, usually 3 to 5, heavier than radials but

not longer, 1 usually downturned, the others erect, white to
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brown at base, upper part brown -to black; flowers when open

about 4 cm. long and 6 cm. across, pale to dark pink; ovary

about 1 cm. long, oblong, surface somewhat irregular, gla-

brous; hypantheum tube 1.5 cm:. deep, 1,5 can. wide, funnel -

form, outside with ciliate imbricated bracts, decurrent to

base of tube, these bracts grading into outer perianth seg-

ments which they resemble, pale green to purple; outer seg-

ments 18 to 20, 3 cm,, long or less, oblanceolate acuminate

to linear acuminate, tangled ciliate margins, tan green to

purplish; inner segments about 40, 4 cm.. long or less, .5

cm. wide or less, narrowly oblanceolate acuminate, margins

entire to somewhat ciliate on outer segments, bright pink,

the midrib often darker; stamens about 1.2 cm. long, all of

same length forming a craterform depression as a whole,

style slender white strongly introrse; anthers .1 cm. long,

oblong, orange yellow; style 2.5 cm. long, .1 cm. diam.,

terete, slightly expanded above, curved, glabrous, white be-

low, pink above, hollow; style branches usually 10, .5 cm.

long, unevenly incised, obtuse, excerted, back grooved, tan

suffused with pink; fruit 2.8 cm. or less long, oblong

elliptical, yellow green, with 1 to several small scarious

scales, with transparent green acid juice; seeds brown, .1

to .2 cm. long.

Var. arizonica, Engelm. With smaller

heads, often in clusters of 150 heads, stems mostly globose,

spines very dense and often quite dark, occurs throughout
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northern Arizona and adjacent New Mexico, An occasional

plant of this variety bears purplish fruit.

Var. neo- mexicana, Engelm. In smaller

clusters or solitary, with loose tubercles, larger heads

than C. arizoniea, spines often white and slender acicular,

occurs in western Texas, New Mexico, and Arizona often

growing with the true type C. aggregata.

The foregoing varieties are referred

to C. aggregata as there seems to be no consistant differ-

ence sufficient to raise them to specific importance. They

are, however, of sufficient importance to be classed as

varieties and an anatomical study may prove them to be true

species.
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Fig. 5. - Coryphantha chlorantha, Fngelm.,
a species found in northern Arizona and
the adjacent states.



18.

5. Coryphantha chlorantha, Engelm.

Synonyms: Mammillarïa chlorantha Engelm. in Rothrock, Rep.
U. S. Geog. Survey 6 :127. 1898.

Cactus radiosus chloranthus Coulter, Contr. U. S.
Nat. Herb. 3:121, 1894.

Mammillaria radiosa chlorantha Schumann, Gesamtb.
Kakteen 481, 1898.

Coryphantha chlorantha, Engelm. Britt. & Rose,
Cactaceae 4 :43, 1923.

Type locality. Southern Utah near St.

George.

Distribution. Southern Utah, Nevada,

eastern California, northwestern Arizona.

Habitat. Plateaus, northern desert

regions.

Description. Plants solitary or few in

a cluster, 25 cm. tall or less, 5 to 10 em. diam., cylindric,

firm, pale green, spines white and often masking plant; tu-

bercles in 13 spiral rows, 1 cm. or less high, slender, bases

abruptly broadened, contiguous, often angled, grooved to base

above, sparsely white arachnoid; areoles .3 cm. long, rounded

to broadly elliptical, white arachnoid tomentose; radial

spines 17 to 20, acicular, about 1.5 cm, long, radiate, con -

nivant, white with brown tips; centrals 2 to 4, 2 cm. long or

less, 1 porrect, 3 erect and twice as long, base bulbous,

body angled below, white to brown with brown or black tip;

flowers (from Britt. and Rose, Cactaceae) small, 3.5 cm. broad,

outer perianth segments ciliate; inner perianth segments yel-
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low or greenish yellow, linear lanceolate, acute; stigma

lobes white; fruit from summit of plant, 20 on the plant

studied, 1.4 to 2 cm, long, ellipsoidal, pale green to

yellow green, 2 to 8 small scales on surface, the wither-

ed floral parts tenaciously adherent, rind thin, pulp

transparent green mucilaginous acid like sour grape; seed

about .2 cm. long, pyriform, slightly compressed, surface

finely pitted, hilum small, lateral, close to small end

of seed, brown.

This species appears to be closely

related to aggregata, some specimens resembling it very

closely vegetatively. Specimens were secured by Mr. A. A.

Nichol from the



20.

6, Coryphantha deserti, Engelm.

Synonyms: Mammillaria deserti Engelm, Bot. Calif. 2:449.
1880.

Cactus radiosus deserti Coulter, Contr. U. S.
Nat Herb. S :121. 1894.

C. radiosus alversonii Coulter, Contr. U. S.
Nat. Herb, 3 :122, 1894.

Mammiliaria alversonii Zeissold, Monatsschr.
5 :7Q. 1895.

M. radiosa alversonii Schumann, Gesamtb.
Kaktten 481. 1898.

M. radiosa deserti Schumann, Gesamtb. Kakteen
481. 1898.

Coryphantha deserti, Engelm. Britt. & Rose,
Cactaceae 4:46, 1923.

Type locality. Ivanpah, California.

Distribution, Southern California,

southern Nevada, western Arizona.

Habitat. Desert regions.

Description. Plants solitary or cespi-

tose; stems 8 to 25 cm. high, 6 to 10 cm. diam., densely

spiny with heavy spines, appearing white overcast with black

or red giving rise to name "fox- tail "; tubercles about 1 cm.

long, ròunded, crowded at base, firm; areoles about .5 cm.

across and almost circular, surface convex, tan gray tomen-

tose; spines stiff, straight, bases white changing to red

then black or blue -black at tip, radial spines 25 to 35, up-

per ones longest, 1 to 2.5 cm. long, acicular except upper

ones which are setaceous; centrals 8 to 15, 1 to 2 cm. long,

evenly placed, divergent, out- turned, stout acicular to sub -

ulate; flowers from summit of plant, 2 to 3 cm. long, 2 to
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2.5 cm. across, campanulate, pink; ovary .g cm. long, .5 cm.

diam., elliptical, light green, glabrous; hypantheum tube

about 1.5 cm. long, as wide, loosely covered with ovate

scales .5 cm, long or less, margins ciliate; outer perianth

segments about 20, 1.5 cm. long or less, .3 cm. wide, lance-

olate acuminate, margins ciliate, green suffused with brown

and purple; inner segments about 25, 2 cm. long or less,

.5 cm. or less wide, oblanceolate, acute to acuminate, mar-

gins entire to erose, pink with darker central line; stamens

about 1 cm.. long, slender, pale green with pink tips, anthers

small, bright yellow, style about 1.4 cm. long, excerted,

slender, cream color; branches 6 to 9, .3 cm. long, stout,

obtuse, back grooved, cream color; fruit said to be green;

seeds said to be light brown, pitted, compressed.

Material of this species was furnished

by the United States Department of Agriculture station at

Sacaton (Mr, Peebles) and. the Boyce Thompson Southwestern

Arboretum. at Superior.
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2. GENUS MA MILLARIA, HAWORTH, 1812

Plants solitary or cespitose; stems globose to cylindrical;
tubercles not grooved; areoles divided, one part on apex of tub-
ercle and spine -bearing, other in axil of tubercle and flower -
bearing; flowers from below the summit of the plant in axils of
fully developed tubercles; flowers mostly pink, or white and
pink; fruits oblong or clavate, mostly red; seeds small, black
or very dark brown, finely pitted, hilum basal.

Key to Species

A. Plants with milky latex.
B. All spines straight or nearly so; plants mostly solitary;

heads at maturity 8 cm. or more wide.
C. Central spines 2 or 3 (1 to 3), 5 mm. or more long; radial

spines 11 to 14; plants large, often 15 cm. or more wide;
medium green, - 1. macdougalii Rose.

CC.Central spines 1, rarely 2, 5 mm. or less long; radial
spines 16 to 20; plants usually 12 cm. or less wide; dark
green. 2. heyderi Muhlenpfordt.

BB.Central spines upcurved.in age, often hooked, plants ces-
pitose, 3 to 10 nearly equal heads from common base; heads
6 cm. or less wide. 3. beckii n. sp.

AA.Plants without milky latex,
D. Axils of tubercles without setae.
E. Radial spines 11 to 14; central spine 1, laterally hook-

ed, mostly in same direction, puberulent; spines straw
yellow to gray. 4. mainae K. Brandegee.

EE. Radial spines more than 14; central spines 1 to several,
diversely hooked, glabrous (barbata excepted); spines
variously colored.

F. Clusters of 20 to 200 closely crowded individuals, 3 cm.
or less tall, slender, in each cluster 1 to 3 larger
plants, 6 to 12 cm. tall, 4 cm. or less diars., flower -
bearing. 5. fasciculata Engeim.

FF. Plants various, not dense clusters.
G. Plants soft, flabby in texture.
H. Radial spines in a single whorl; plants globose,

hemispherical, rarely ovoid.
I. Central spines 4 (3 to 9); radial spines seldom reach-

ing beyond adjacent tubercles, straight, slender,
acicular, upper ones commonly red --6. wilcoxii Tourney.

II.Central spines 1 or 2 (1 to 3); radial spines usually
reaching beyond adjacent tubercles, often twisted,
setaceous, white or gray with brown tips.

7. viridiflora, Britt. & Rose.



HUI.Radial spines in 2. whorls; plants ovoid to
cylindrical. 8. tetrancistra Engelm.

GG.Plants firm in texture.
J. Porrect central spines usually 1 to 4, not including

erect, closely appressed centrals, spines glabrous.
K. Porrect centrals usually 10 mm. or more long, 1 to

4 hooked; plants ovoid to cylindrical, usually 8 cm.
or more high. 9. microcarpa Engelm.

KK.Porrect central spine usually 7 mm. or less long,
solitary, straight; plants globose-to rarely ovoic
or cylindrical, 6 cm. or less tall -10. oliviae Orcutt.

JJ.Central spines puberulent, 2 to 4 hooked.
11. barbata Engelm.

DD.Axils of tubercles setaceous, central spines 3, hooked.
12. armillata K. Brandegee.
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b
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Fig. 6. - (a) Mammillaria macdougalii Rose is the
only common latex- bearing cactus in Arizona. (b)
Mammillaria heyderi Muhlenpforctt, a. Texas species
which comes into southern Arizona. It is close-
ly related to Mammillaria macdougalii.
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1. Mammillaria macdougalii. Rose

Synonyms: Mammillaria macdougalii Rose, Stand. Cycl. Hort.
Bailey 4 :1982. 1916.

Neomammillaria macdougalii, Britt. & Rose
Cactaceae 4 :74. 1923.

Type locality. Near Tucson, Arizona.

Distribution. Southern Arizona, south-

ern New Mexico, northern Mexico.

Habitat. In foot hills, especially a-

long rims of small canyons; grasslands.

Description. Usually solitary; 4 to 12

cm. high, 10 to 20 cm. diam., flattened to hemispherical

with center depressed, medium green to blue green, tubercles

sometimes purple suffused, with milky latex; tubercles 1 to

1.8 cm. long, often angular throughout, apex oblique trun-

cate, bases broad, . dorsally compressed, interlocking, axils

often densely long white wooly; areoles .3 cm. long, ellip-

tical to somewhat rounded on young tubercles, tan tomentose

when young; radial spines it to 17, usually 12 or 13, .4 to

1.5 cm. long, the upper ones shortest, slender, white with

dark tips, lower ones longer, stouter, darker, often some-

what recurved bases slightly swollen, not coalescent; cen-

trals usually 2 (1 to 3), .5 to 1 cm. long, base bulbous and

yellow, body stout acicular and red or brown, tip blue black,

lower central somewhat downturned; flower 2.5 to 3 cm. long,

as wide, campanulate, yellow; ovary .7 cm. long, .5 cm. wide,
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pale green, glabrous; hypantheum tube .9 to 1.3 cm. long,

almost as wide, upper portion with imbricated bracts grad-

ing into perianth segments; outer segments 10 to 15, .5 to

1.5 cm. long, about .3 cm. wide, linear acuminate, pale

green ciliate margins, central portion purple brown; inner

segments 18 to 25, about 1.5 cm. long, .3 cm. wide, linear

acuminate to lanceolate, margins entire to erose, base

pink or tan, general color yellow; stamens .7 to 1.2 cm.

long, .1 cm. diam, excerted, smallest at center, finely

rugose, very pale green, hollow; style branches 7 to 10,

.3 cm. long, not noticeably tapered, apex obtuse, pale green;

fruit about 3 cm. long, bright red, clavate to pyriform, not

juicy, acid; seeds dark brown, pitted.



2. Nfammillaria heyderi Muhlenpfordt.

Synonyms: Mamrn.illaria heyderi Muhlenpford.t, Allg. Gartenz.
16 :20. 1848.

Cactus heyderi Kuntze, Rev. Gen. Pl. 1 :260. 1891.
Neomammillaria heyderi, Britt. & Rose, Cactaceae

4:75. 1923..

Type locality. Not cited in available

literature.

Distribution. Western Texas, southern

New Mexico, southeastern Arizona, northern Mexico.

Habitat. South and west hillsides.

Description. Usually solitary; stems 3

to 7 cm. high, 6 to 20 cm. diam., flattened to hemispheric,

apex depressed; tubercles 1 to 2 cm. long, often curved, up-

turned, somewhat keeled, angled, in 25 to 35 spiral rows,

bases crowded., dark green, axils sparsely pubescent; areoles

about .2 cm. long, elliptical to obovate, white tomentose

when young; radial spines about 18, .5 cm. long, equal, lower

one inferior, white or straw yellow with brown tips except

lower 3 or 4 which are often brown, all spines dark gray in

age; centrals 1 or rarely 2, porrect or slightly tipped up,

.5 cm. long or less, light brown to black; flowers from near

apex; about 2 cm. long, slightly wider; ovary about .4 cm.

long, ovoid,light green; outer segments 10 to 12, .5 to .8

cm. long, greenish, margins entire to erose; inner segments

.8 to 1 cm. long, linear acute to oblanceolate acute, pink

to yellow suffused with pink, stamens about .8 cm. long,
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light pink, slender, terete, anthers less. than .1 cm., ob-

long, yellow; style excerted, terete, pink, hollow; style

branches .3 cm. long, slightly tapered to obtuse apex, yel-

low green; fruit about 1.5 cm. long, oblong or somewhat

clavate, bright red; seed small, dark brown, pitted, hilum

narrow, lateral.

Var. hemispherica Engelm. This seems

to be a variation of M. heyderi, differing from it princi-

pally in being taller and more robust.

14. heyderi was collected near Tombstone,

Arizona. Hemispherica was collected near Nogales. This

seems to be the first time these plants have been reported

in Arizona.

Specimens of these two species and many

others were studied in the collection of Mr. A. R. Leding

at Las Cruces, New Mexico.
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Fig. 7. - Mamm.illaria beckii, a, proposed new
species, was collected near Nogales, Ari-
zona by Mr. G. W. Beck.
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3. Mamnillaria beckii, n. sp.

Type locality. Near Ruby, Arivaca Road,

Arizona.

Distribution. Known only from. type

locality.

Habitat. Foothills.

Description. Cespitase, several stems

from common root, root thickened, fleshy, plant with milky

latex, stems crowded together in hemispheric cluster; stems

2 to 3 cm. high, 3.5 to 5 crm. across, flattened, light green,

firm; tubercles in about li spiral rows, .8 to 1 cm. long,

about .7-cm. broad at base, conical, bases crowded, angled

belovr, rounded to obtusely angled above; areoles .1 to .2 cm.

long, rounded to obovate, oblique on tubercle, tipped back,

white wooly when young, glabrate in age; radial spines about

12, .1 to .6 cm. long, upper 4 or 5 shortest, radiate, some-

what ascending, often recurved, white with brown tips, slen-

der, glabrous; central spine 1, stouter than radials, .4 cm.

long and straight, to 1.5 cm. long, curved upward, sometimes

hooked, weak, base bulbous, Iovrer portion white to red brown,

outer portion red brown, apex darker, glabrous.

Only one specimen of this plant has been

studied. It was collected by Mr. W. G. Beck of Tucson near

the road from Arivaca to Ruby, Arizona in the early spring of

1931. It is so entirely different in structure and habit

that it is hereby proposed as a new species.



Photo by M. M. Evans x 3/4

Fig. 8. - Mammillaria mainae K. Brandegee is a Mexican
speäies which comes into Arizona only for a few miles
along the foothills of the Baboquivari Mountains.
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4. Eammillaria mainae K. Brandegee

Synonyms; Mammillaria mainae K. Brandegee, Zoe. 5 :31. 1900
Neomanmi.11aria mainae, Britt. & Rose Cactaceae

4 :154, 1923.

Type locality. South of Nogales, Sonora,

Mexico.

Habitat. High valleys near foothills.

Distribution. Northern Sonora, Mexico;

southern Arizona.

Description. Solitary or cespitose; stems

5 to 10 cm. high, 8 to 12 cm. across, depressed hemispheric,

lower portion often embedded in soil; tubercles 1 to 2 cm. long,

.5 to 1 cm. wide at compressed base, rounded conic, in 13 spir-

al ranks, slightly upturned, dull dark green, axils short tan

wooly when young; areoles .3 cm. across, broadly elliptical,

circular when young, short tan pubescent; spines with bulbous

coalescent bases, all white or yellowish with red or light brown

apices, very young spines dark brown and puberulent; radials 11

or 12, .5 to 1.3 cm. long, equal, straight, acicular, radiate,

appressed; centrals 1, 1 to 1.5 cm. long, much stouter than

radials, hooked laterally and mostly in same direction; blooms

July and August; flower 2.5 to 3.5 cm. long, slightly wider,

petals often recurved; ovary about .S cm. long, broadly ellipti-

cal, glabrous, light green, often compressed; hypantheum tube

1 cm. deep, as broad, funnelform, the outside with linear, cili-

ate scales, grading into outer perianth segments; outer segments
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about 15, 1.3 cm, long or less, .3 cm, wide or less, apex

rounded to acute, base narrow, margins ciliate, linear,

light green with colorless, margins; inner segments about

12, 3 cm. long or less, .5 cm. wide or less, apex obtuse

to rounded, base broad, margins entire, linear, bright

pink often with white margin; stamens about 2 cm. long,

equal, borne from near base of hypantheum tube, slender,

bright purple pink, anthers small and yellow, pollen glo-

bose, yellow; style 2.5 cm. long, slender, terete, gla-

brous, excerted, white below to pink above, hollow;

branches about 8, .6 cm, longs unevenly incised, tapered

to apex, narrowly grooved back, bright light purple; fruit

ovoid to somewhat clavate, about 1.7 cm. long, bright red;

seeds about .1 cm. long, pyrif orm, finely pitted, black.

This species has been. thought to be in

Arizona but has not been reported positively heretofore.

It is quite abundant on the west side of the Baboquivari

Mountains on the slopes just above the desert, and was col-

lected in quantities by Mr. A. A. Nichol of the University.



Photo by J. G. Brown x 1

Fig. 9. - Mammiliaria fasciculata, Engelm.
has heretofore been considered rare but is
in reality quite plentiful in its limited
habitat along desert washes.
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5. Mammillaria fas-ciculata Engeln.

Synonyms: Mammillaria fasciculata Engeln. in Emory, Mil.
Reconn. 157. 1848.

Cactus fasciculatus, Kuntze, Rev. Gen. Pl.
1:259. 1891.

Mamrn.illaria thornberi Orcutt, West Amer. Sci.
12:161. 1902.

Neomanmii.11aria fasciculata, Britt, & Rose,
Cactaeeae 4:162. 1923.

Type locality. Along Gila River, Arizona.

Distribution. Southern Arizona, probably

northern Sonora, Mexico.

Habitat. Flood plains, alluvial soil a-

long washes, often under bushes.

Description. Densely fasciculate, each

stem sending out roots and becoming independent of mother

plant in short time, most of plants in cluster about 3 cm.

high but a few as much as 6 to 10 cm, tall, apex rounded, out-

line cylindric, or elliptical, texture flabby; tubercles of

larger plants .4 to .6 cm. long, as wide at base, bases crowd-

ed, angled, arachnoid at times, axils usually naked, in 8 to

10 spiral ranks, light green; areoles about .2 cm. across,

circular, tan tomentose; spines white to straw yellow with

brown tips, centrals darkest, dense over stem; radials 12 to

16, radiate to somewhat pectiniform, lower ones inferior,

terete; centrals i to 3, usually 1, 1 to 1.5 cm. long, slen-

der, one hooked, often twisted; flowers from near top of plant,

1.5 cm. long, campanulate, white with pink center, stigmas
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excerted .5 cm. beyond petals; ovary .3 cm. long, as wide,

ovoid, light green, glabrous; hypantheum tube .3 cm. deep,

.6 cm. across, stamens from lower half of tube, petal bases

lining upper half of tube inside, outside covered by loose-

ly imbricated bracts or outer perianth segments; outer seg-

ments about 9, .3 to .6 cm. long, .2 cm. wide, apices round-

ed, margins ciliate, outline oblong, pale green, the larger

ones pinkish; inner segments about 8, 1.2 to 1.5 cm. long,

.5 cxn, wide, apex acute, margins entire to sparsely ciliate,

oblanceolate, recurved, white with pink base and central

portion; stamens few for the genus, .5 to .1 cm. long, un-

equal, filiform, terete, abruptly attenuate, light pink,

anthers less than .1 cm, long, oblong, light yellow; style

1.8 cm. long including branches, terete, glabrous, bright

pink above, lighter below; style branches about 7, .4 cm.

long, unevenly incised, tapered from base to obtuse apex,

very slightly grooved on back at base, deep purple pink;

fruit about 1 cm. long, clavate, red; seeds less than .1 cm.

long, pyriform, hilum basal, black.

This species, heretofore considered rare,

has been found to be abundant from the Mexican Border north

to central Arizona, along the arroyas in alluvial soil. It

has not been found on the hillsides.
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Fig, 10. - (a) Mammillaria wilcoxii was at one time
quite plentiful in Arizona but is rare now, prob-
ably because of destruction by stock. (b) Mammil-
laria viridiflora, Britt. & Rose is another rare
species closely related to M. wilcoxii but growing
at slightly higher elevations.
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6. Mammillaria wilcoxii Tourney

Synonyms: Marnmillaria wilcoxii Tourney in Schumann,
Gesamtb. Kakteen 545. 1898.

Neomammillaria, wilcoxii, Britt. & Rose
Cactaceae 4: 153. 1923.

Type locality. Southern Arizona

Distribution, Southern Arizona, prob-

ably northern Sonora, Mexico.

Habitat. From the mesas just above the

flood plains to the foothills.

Description. Solitary or cespitose;

stems subglobose to short cylindric, 5 to 12 cm. high, 5 to

10 cm. diam., summit flattened or depressed, texture flabby

and soft, dark green, densely covered by the slender weak

spines; tubercles in 13 irregular spiral rows, 1 to 1.5 cm.

high, slender, gradually tapered to rounded apex, tubercles

not crowded except at base; areoles .2 cm. across, nearly

circular, prominent, sparse cream tomentose when young; rad-

ial spines about 20, 1 to 1.5 cm. long, about equal, setace-

ous, base bulbous and yellow, body white, tips red or brown,

upper radials darker, radiate, mostly appressed; centrals 2

to ?, mostly 4 or 5, 1 to 2 cm. long, very slender but

slightly stouter than radials, glabrous, out -turned and di-

vergent, 3 or 4 hooked, translucent orange brown to clear

red; flowers about 3 to 4.5 cm. long and somewhat broader

when open, outer segments ciliate, green suffused with pink,
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inner segments not ciliate, purple pink (flower description

taken from Britt. & Rose, Cactaceae); Professor J. J. Thorn -

ber reported the fruit about 2.5 to 3 cm, long, oblong, pur -

ple red when ripe.

This species is rare and is seldom col-

lected. It and M. viridiflora are closely related to M.

wrightii Engeim.; they may be varieties of it or perhaps all

are varieties of M. tephyranthoides Scheidvreiler of Oaxaca,

Mexico, Further study of these species is needed.
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7. Mammillaria viridiflora, Britt. & Rose

Synonym: Neoxnaillaria viridiflora, Britt. & Rose
Cactaceae 4:153, 1923.

Type locality. Pinal -Gila County mon-

ument, Superior -Miama Road, Arizona.

Distribution. Southern Arizona, prob-

ably also in New Mexico.

Habitat. Rough hilly country, calcareous,

south slopes among shrubbery, elevation 3,000 to 5,000 feet,

usually in oak brush.

Description. Solitary or cespitose, few

in a cluster; stems 4 to 8 cm. tall, almost as wide, depressed

globose to short cylindric, texture soft and flabby, medium to

dark green, tubercle bases lighter; tubercles in 8 to 13 indef-

inite rows, loose, .6 to 1.3 cm. long, almost as broad at base,

slender, apex rounded; areoles .1 to .2 cm, across, circular,

white tomentose when young; radial spines 20 to 25, 1.2 to 1.6

cm. long, setaceous, often twisted, white with brown tips, in-

terlocking; central 1 or 2, 1 to 2.5 cm. long, very slender

and flexible but stouter than radials, small bulbous yellow

base, remainder of spine dark brown or red brown, translucent,

one or both sharply hooked; flower 3 to 3,5 cm. across, about

2.5 cm, long when open, campanulate, appearing green outside,

but suffused with pink inside; ovary about .5 cm. long, ellip-

tical, light green, glabrous; hypantheum tube about 1 cm. deep,
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slightly wider, light green, outside with bracts and outer

perianth segments; bracts about 85 cm. long or less, cun-

eate, long ciliate, light green; outer segments about 14,

longest about 1.5 cm., .2 to .3 cm. wide, linear acuminate,

ciliate or f imbriate, light yellow green, the innermost be-

coming pale pink; inner segments about 7, slightly shorter

than outer segments, linear acuminate, margins entire, pale

pink with margins lighter, very thin and translucent, the

green outer segments showing through; stamens about .8 cm.

long, slender, gradually tapered to short attenuate apex,

white with apex often pink, anthers about even, introrse,

about .1 cm. long, yellow; style about 1.4 cm. long, excert-

ed .6 cm., gradually expanded above, glabrous, pale green,

hollow to base, style branches 5, about .2 cm. long, linear

obtuse, unevenly incised, back grooved, recurved when old;

fruit ovoid to oblong, about 1.3 cm. long, glabrous, purple

red, with juicy pulp; seeds less than .1 cm. long, pitted.,

dark brown.

This rare species is closely related to

M. wilcoxii. Specimens were collected by Mr. B. A. Hendricks

of the United States Forest Service, and Mr. Fred Gibson of

the Boyce Thompson Southwestern Arboretum, Superior, Arizona.



Photo by M. M. Evans x 1

Fig. ll. Mammillaria tetrancistra Engelm.
is a widely distributed species but is not
plentiful in Arizona except along the Cal-
ifornia boundary.
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8. Yammillaria tetrancistra Engeln..

Synonyms. Mammillaria tetrancistra Engeln., Amer. Jr. Sei.
II. 14 :337. 1852..

M. phellosperma Engeln., Proc. .Amer. Acad. 3 :262.
1856.

Cactus phellospermus Kuntze, Rev. Gen. Pl. 1:261.
1..

C. tetrancistrus Coulter, Contr. U. S. Nat. Herb.
3 :104, 1894.

Type locality. San Felipe, California

Distribution. Southeastern California,

southern Arizona, southern Utah, southern Nevada, probably

northern Mexico.

Habitat. Desert mesas and bench lands.

Description. Solitary or few in a clus-

ter; stems 5 to 30 cm. tall, 5 to 10 cm. diam., ovoid to cy-

lindric, texture soft and flabby, pale to medium green; tuber-

cles in 8 to 12 rows, .7 to 1.5 cm. long, tapered slightly,

bases abruptly expanded, noticeably upturned, apex broad, de-

pressed; areoles .2 to .3 cm. long, rounded to elliptical,

sparsely white tomentose; spines dense, not coalescent, bases

bulbous and yellow; radial spines 40 to 65, in 2 whorls with

several spines above and below inferior to lower whorl, often

laterally flattened, those of lower whorl setaceous white

with brown tips, those of upper whorl somewhat stouter, dark-

er often brown, occasionally some of these hooked; centrals 1

to 4; 1 to 2.5 em. long, slender but stouter than radials,

dark red brown, 1 to 3 sharply hooked; flowers from near sum-



mit, about 3.5 cm. long and as wide, funnelf orm to salver-

form; ovary .6 cxa.long, elliptical, glabrous, the upper half

sparsely scaly; outer perianth segments about 15, 2 cry.. long

or less, .3 cm. wide or less, apex rounded, outline linear,

margins ciliate, green brown to purple brown, margins light-

er; inner segments 25 to 30, 2 to 2.5 cm.. long, .5 cm. wide,

apex acute to short acuminate, oblanceolate, margins entire,

bright pink, central portion darker; stamens 1 to 1.5 cry.

long, slender, colorless to pale green, anthers about .1 cry..

long, oblong, adnate, yellow; style 2.5 cm. long, .1 cm..

diam., not tapered, terete, glabrous, pale green; style

branches about 6, .3 cm. long, tapered to obtuse apex, stout,

grooved on back, pale green; fruit 1.5 cm. long, .8 cm.

diara., slightly depressed unbillicus, oblong elliptical,

glossy, bright scarlet; seeds .2 to .3 cm. long, one half the

length being corky aril, the seed proper almost spherical.

This species is comparatively rare but

widely distributed, specimens being brought from widely separ-

ated districts by Miss Frances Hamilton, fellow in Botany De-

partment; 1Ir. A. A. Nichai and others.



Photo by J. G. Brown x 3/4

Fig. 12. - Nammillaria microcarpa, the most common spe-
cies of Mammillaria in Arizona, is distributed from
Texas to California and from north central Arizona to
Old Mexico.
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9. Mammillaria mi.crocarpa Engelm.

Synonyms: Mamnillaria microcarpa Engelrn. in Emory, Mil.
Re coon. 157. 1848.

d. grahamii Engelm., Proc. Amer, Acad. 3 :262.
1856.

Cactus graharni Kuntze, Rev. Gen. Pl. 1:260.
188991.
Mamniillaria grahamii arizonica Quehi, tf.onatsschr.

Kakteenk. 6 :44. 1896.
Goryphantha apahamii Rydberg, F. Rocky Mts. 581.
1917.

1Teomammillaria microcarpa Britt. & Rose,
Cactaceae 4:155. 1923.

Type locality. "On the Gila, 3,000 to

4,000 feet above the sea." ( From Dr. Engelmann's Works)

Distribution. From southwestern Texas

to California, from Utah to Mexico.

Habitat. Rocky hillsides, ravines, rare-

ly on mesas.

Description. Solitary or cespitose; stems

5 to 30 cm. tall, usually apout 10 cm., 4 to 8 cm. diam., cy-

lindric, the dense white radials giving the plant a hoary ap-

pearance; tubercles .5 to 1 cry. high, crowded, in 13 spiral

ranks, rounded conic, green to yellow green; areoles .2 to .3

cm. long, broadly elliptical, short white wooly when young;

radial spines 15 to 30, .5 to 1.3 cm. long, radiate, slender

acicular, appressed, interlocking, white with brown tips; cen-

tral spines 1 to 5, usually 3, one porrect hooked acicular

and 1 to 2 cm. long, two erect straight and appressed, heavier

than radials but not so heavy as hooked central, centrals often



x 1/4
Fig. 13. - Marnmillaria mi.leri, Britt.
and Rose is a variation of M. micro-
earpa and grows in the rocky hills
north of' Phoenix,



4Q.

with dark base, light body and dark tip but they vary

through white, blue amber, red, brown and black; flowers

profuse from near summit of plant, variable, 2 to 3 cm.

long, campanulate to funnelform; ovary about ,6 cm. long,

ovoid, glabrous, light green; hypantheum tube about i cm.

deep, f unnelf orm, with 5 to 8 scales on the upper half;

outer segments about 15, from cuneate to linear oblong

with apex rounded or short apiculate, often ciliate, pur-

ple brown to pink; inner segments about 15, about 2 cm.

long, oblong to oblanceolate, apex acute or acuminate,

bright pink, often with white margins; stamens 1 to 1.5

cm.. long, slender, pink above, anthers about .1 cm. long,

oblong, adnate, yellow; style 1.5 to 2 cm. long, terete,

base sometimes swollen, bright pink, lighter below; bran-

ches about .4 cm, long, apex acute, outline linear, ex-

certed, yellow green; fruit 1.5 to 2.5 cm. long, clavate,

bright red; seed pyriforn, pitted, black or dark brown,

about .1 cm. long.

Var. milleri, Britt. & Rose. An extreme

form of M. microcarpa, with several central spines all or

most of them hooked, and generally more robust than typical

M. microcarpa but not essentially different from it since

all gradations between the forms occur. These specimens

were collected near Phoenix by Miss Frances Hamilton.

Var. sheldonii, Britt. & Rose. This
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form, common in southern Arizona and northern Mexico is

recognizable by the central spines being rather short, .

stout and red, but the same in number as in the typical

microcarpa. Many specimens have been studied but no

essential and constant differences were noted. Speci-

mens from the type locality were not secured, however,

so this disposition of M. sheldonii may be revised later.

Until such material can be secured for study this ar-

rangement is tentative.



Photo by J. G. Brown
Fig. 14.'- Mammillaria oliviae Orcutt, a species
apparently arising in the Santa Rita Mountains,
is of very limited distribution.

x l
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10. Mammillaria oliviae Orcutt.

Synonyms: Maxnmillaria oliviae Orcutt, West Amer. Sci. 12:
163. 1902.

Neomammillaria oliviae, Britt. & Rose, Cactaceae
4 :135. 1923.

Type locality. Near Vail, Arizona.

Distribution. Southern Arizona.

Habitat. Rocky hillsides, south

exposure.

Description. Usually cespitose, sometimes

solitary; stems 3 to 12 cm. tall, 4 to 8 cm. diam., firm, apex

rounded to flattened, outline subglobose, ovate, or short cy-

lindric, usually appearing white from the numerous radial

spines; tubercles .5 to .8 cm. long, in 13 or 21 spiral rows,

bases crowded, rounded conical, medium. green; areoles about .2

cm. long, elliptical, tan tomentose when young; radial spines

20 to 305 to 1 cm, long, 2 to 4 at base and apex often in-

ferior, lateral spines longest, often compressed and twisted,

brittle, base dark, body white, apex brown or red; central

spines 1 to 3, usually 2, one erect, appressed, slender, about

1 cm, long, darker than radials, one central porrect about .5

cm. long, stout, white with red tip; flowers lateral from near

the top of plant, flowers similar to those of Mamnillaria

microcarpa, about 2.5 cm. long, as wide, campanulate, outer

segments somewhat ciliate, inner segments linear acute to ob-

lanceolate with apex short acuminate, bright pink, often with
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white margins; stamens deep purple pink, anthers small

(less than .1 cm.) yellow, oblong; style terete, excert-

ed, pink, style branches about .3 cm. long, unevenly

incised, back grooved, apex acute, dull medium green;

fruit about 2 cm. long, clavate, bright red; seeds less

than .1 cm. long, pyriform, hilum basal, narrow, color

black, finely pitted.

This species appears to be a recent

offshoot from. M. microcarpa the only essential differ-

ence being the short straight central spine of M. oliviae.

This difference is not constant, however, some plants

having both types of spines, and all gradations between

the two forms having been noted and studied. The flowers,

fruits, and seeds are the same. As it is easily recognized

and is well distributed in the hills near Tucson, it is

considered here as a species but further study may prove it

to be only a variety.



x1/2
Fig. 15. - Mammiilaria barbata Engelm. is a Mexican
species extending into southern New Mexico and south-
ern Arizona. It is one of the two species of Mam-
miliaria found in Arizona which have puberulent spines.
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11. Mammillaria barbata Engelm..

Synonyms: Mammiilaria barbata Engelm. in Wislizenns, iem.
Tour North. Mex. 105. 1848.

Cactus barbatus Kuntze, Rev. Gen. Pl. 1 :260.
1891.

NeamarmiIlaria barbata, Britt. & Rose Cactaceae
4 :144. 1923.

Type locality. Cosihuirachi, Mexico.

Distribution. Northern Mexico, southern

Arizona, Chihuahua and Sonora, Mexico.

Habitat. Rocky hills,

Description. Usually cespitose; stems 4

to 10 cm. high, 3 to 6 cm. diam., subglobose to cylindric,

apex rounded, firm, appearing white from dense interlocking

radial spines; tubercles in 13 spiral rows, .5 to .7 cm. long,

conic, bases sometimes laterally confluent, crowded, medium

green; areoles about .2 cm. long, elliptical, white wooly

when young, spine bases well spaced and not coalescent; rad-

ial spines 15 to 25, 1 to 1.5 cm. long, spreading or ascend-

ing, delicately acicular to setaceous, often laterally com-

pressed and twisted, lateral spines longest, bases slightly

swollen and brown, body white, tips brown, upper radials

short and weak; centrals 2 to 5, about 2 cm. long, stouter

than radials, 1 to rarely 3 porrect and hooked, 1 to 3 erect,

appressed, straicht, red brown to black, puberulent when

young; flowers from very near the growing point, flowering

earlier than most of this genus (May and June j , about 2 cm.
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long, as wide; ovary about .5 cm. long, ovoid, green, glabrous;

outer segments about 12, green to purple brown, ciliate, lance-

olate apiculate; inner segments about 20, shorter and narrower

than outer segments, margins entire, linear lanceolate, yellow

green with pink central line to pink with darker central line;

stamens short, pink, with small oblong yellow anthers; style

excerted, pink stigma lobes about 6, .2 cm. long, obtuse, yel-

low green; fruit about 1,3 cm. long, oblong, green; seeds ob-

ovate, dark brown, pitted,

The range of this species is greater than

has been published heretofore. It has been collected by Mr.

A. A. Nichol west of ajo, and although rare has been found well

scattered over southern Arizona. It is another transitional

type apparently. Dr. Engelmann reported that it began flower-

ing from the uppermost old tubercles, but later flowered from

tubercles of the first growth of the same spring. (Bot. Works

of Engelmann, Page 225.)



46.

12. Marnmillaria armillata K. Brandegee

Synonyms: LTammillaria armillata K. Brandegee, Zoe 5 :7. 1900.
Neomammillaria armillata, Britt. & Rose, Cactaceae

4 :157, 1923.

Type locality. San Jose del Cabo, Lower

California.

Distribution. Lower California and adja-

cent islands, one specimen received here from visitor report-

ed as being front southwestern Arizona.

Habitat. Desert.

Description. Simple or cespitose; stems

12 to 25 cm. high, 4 to 10 cm. diam., apex rounded, cylindri-

cal, firm; tubercles .5 to 1 cm. high, crowded, often angled,

conic, dark green, axils narrow, wooly when young, and with

4 to 12 white brown tipped setae about .8 cm. long; areoles

rounded, white tomentose when young, early glabrate, spine

bases swollen, rigid, coalescent; radial spines 12 to 17, .8

to .2 cm. long, fine acicular, laterals longest, 1 to 3 infer-

ior above and below, white or gray with brown tips; centrals

1 to 4, usually 3, .7 to 1 cm. long, stouter than radials, 2

erect, straight, 1 porrect, stouter, hooked, all brown; flow-

ers 1.5 to 2.5 cm. long, 1.5 cm. across, campanulate, white

suffused with yellow green or pink; ovary about .6 cm. long,

tapered to base; outer segments about 11, from small red

ovate bracts to linear or spatulate segments, inner segments

about 8, 1 to 1.5 cm. long, somewhat unguiculate, oblanceolate,
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white suffused with yellow-green or pink; stamens about .7

cm. long, unequal, white, anthers dull yellow, somewhat cau-

date; style about 1 cm. long, rather stout, white; style

branches about 53 am. long, excerted, light green; fruit

about 2,5 cm. long, clavate, bright red; seed black, pitted,

about .1 cm. long, rounded pyriform, hilum basal.

Specimens of this species, said to be

from near Yuma, were left here by a visitor. Arizona has

not been credited previously with this species and there is

still some doubt in the authorts mind as to where these

specimens came from.
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