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PRELIMINARY REVISJOf{ or THE 'W J:T II "IEI:Jr,IN SPECIES 
OF CACTUS, .HiIL\ LuX IL .\1, Vi lJ LUI'HuI'HUHA. 

-~-

PREFATORY NOTE. 

In the f,,11 of lSnO Dr. Gcol'ge V",c.v, then Botani"t of tbe Depart· 
ment of Agl'i('ulture, arrallgt~d with IUt' to pn'pare a 1"cvi~iull of Nort.h 
Amcl'icall C(lctflCtJ(t'. Owing to the ]It'tllli:u' difti t ttity of pl'cscrvillg 
material the f:llnily was poorly I'cpn.·.seuted, even ilJ out' leading her
baria. To :O;('('llrc a· lal'ge llJllOllnt. of additiollal lIIat(' rial ill the way 
of ~pecilllelis a,lId fieM Ilote:o; t.he »ppa.I't.lllclit anthori zed mc to vis it 
thc region of Ull' 11c:o..:icilII hOllll(laJ'Y flm'jng thc S lHtllII(>1' of J~!J1. 

l")l'climinary to this exploration it was 1t('4T~~ary t.u ('xalllino the BlIgel
malin colledioll of Cactuau:, ill the 1'0 .... :·H.·~" ioIl of the )Ii:-;SHUI"I Botan
ica.l Gardcl!. This COIl('dioll , :O;lIl'plt'IIll'lItC41 uy tllc continual audi
tiOIJ6 mode at tlHl ~ardcll ~ is by 1~1l' till' Inq,:'p:o;t (;olledioH of ~kl'lf~tolls 

and living' ~petilJl(,lJs iiI lIds couutry, alld also cOJitaint:; the large 
majority of our tYI,es. 

In MareL, 18UI, I yisitc<l this collectiou and Illude such notes as 
8t'PIIlt>tlllCeess:t1',Y for use ill the fipId, awl ill .JulIe, ;u.\t:olllpauietl by 1\Ir. 
,V. II. Bvatls and 1'11'. G, C. :Xp<lll('y, I b('gall tichl wod~ in tlJc lleig-h
borllood of 1:1 Pasu, Tex. ~\nt'r tell day:o; of e.xploratioll it waS lJeecs
sar,}" foI' me to Ica\"(~ the fi4'lll work in t'barge o( )11', E\'illl~ , who, with 
1\h. Xea.lley, ('.olltilluCII work Wt'~t\yilrd. dlll'i1q.,!· .JIII,Y ;tlltl :t, part of 
Augnst, to sOl1t,ilcl'lI ()alil(H'lIia, alOllg tlu' :::;outIU.'I' lI P a cilil' Hailway. 
As a result a larg-c J1lllll\H'I' of (' ulIIpJd(" plaut, IJOtii(';-; W<I:O; scclIred , hnt 
very few of thClIl were ill tlo\\'e1' all<1 till .. ' tit'ld 110((':0; inl1i('ated Iittlo 
besides collectill~ s tation s. During' tilt·. It,lIowillg- .:".11 alld wiuter pre· 
Jimillary (lct('l'IlIilliltiolls of thi~ Illaterial wen' made- by Mr. Evalls, 

In the fall of 11$!12 critical study of til is and otber collections was 
begull in e()llIHwt·ioH with Illy a:-;si~tallt.s. Dr. Ehnoll M. FislJer antI Mr . 
.Edwin B. VI i Ill', "'llO havc c\-cr sillce retld erefl COllsta II t a lItl most i IIlpor· 
taut assi::;tnnce ill the cXlllllillatioll of' material and bibJiogTaphy, which 
alone has made the work pos .... ible ill tile ll1idst of other pres~illg dnties. 

In the spring- of 1893 these two grlltlt'llH'1l spellt ticvcral \H:('lis at 
the Missouri liotallical Ganll'lI ill t.II(' ('l'iti(';d ;-;tl!(ly of its rit:h lliatprial, 
and durillg' the latter part of their stay 1 assist(otl ill Hie wOl"lL Dr. 
William 'l'rclea:o;r, tll(\ (lil'pdol' of' tIl(' g-nl'(lpll. IJ:lII lla:o;tf..'llctl the alT:lllge

meut or th~ EIIg't'IIII<l1l1l IIl<lft'ri;tI. awl lliHl lllOlllltl'd ill t'Oll\' ('l'Ii.·llt /'01'111 

the large mass of llotcs left uy Dr. EugchllaIlU. ~rllctic llotes coutaLlicU 
91 



• 

92 

not only critical remarks upon known species, but also the diagnoses 
of many unpublished species which had come into his hands, notably 
those collected by Mr. William Gabb in 1867 in Lower California. 
The collections that have thns far been studio(1 are: 

(1) 'I.'hose of tile ~Iissouri Botanical Garden; and thanks are espe· 
cially due to Dr. Trelcase for his gt.'Herons cooperation in the use of 
this material, without which the work would have been impossible. 

(2) Those of the Department of Agriculture, including tIle results of 
several reecnt explorations, for the use of which I am indebted to 1fr. 
Frederick V. Coville. 

(3) Those of the Gray Herbariulll at Harvard University, which Dr. 
B. L. Robinson kindly placed at my disl)("a!. 

(4) 'I.'hose of the California Academy of Sdences, notably rich in forms 
from Lower California and the a(ljacent islands, kindly loaned by Mr. T. 
S. Brandegee. 

(5) Those of Dr. Louis Eschanzier, of San Lnis PotOSi, Mexico, who 
sent a large series of Mexican limns collected in 1891. 

(u) "'umerons small sets from different correspondents, who have 
given both tillle and material in aiding the work. 

It is needless to say t.hat. Dr. George Engelmann, the great pioneer 
student of this difficnlt family, has opened the pat.hs in which we must 
follow, and it was exceedingly unfortunate that he was not able to com
plete the final revh;ion that he had ill mimI. 

'£he difficulties which beset the critical study of this group cau not 
easily be exaggerated. Such scanty rna tedal as has been collected has 
been for the most part very incomplete, consisting of plaut bodies with
out tlower or fruit, flower or fruit without plant bodies, and bunclles of 
spilles without eithrl'. TlJe species are displayed.al~o in the most inac
cessible regions, alld their culmination is f()Uuti in tlte still poorly known 
regions of Mexico. 

On account of their singular forms and often brilliant flowers they 
have long' been extensiveiy ellitivateci, especially ill Europe. These cul
tivated forms have formed tIle basis of original descriptions in almost 
an of the European pul>licatio1l8, and in very rare cases ha.ve any types 
been preserved. As a result, tbe bibliography of Caetacere is appalling, 
and it is questionable whether satisfactory eonclusions eClII be reached 
in the case of hundreds of published names. 1.'he earlier descriptions 
were not only meager, hut were based upon what are now regarded 
very insufficient characten;, aHd in the abscnee of types it is not olily 
nnsafe, but impo88ible to venture an opinion cOllcerning their identity. 
In view of these facts, I have thought it advisable to present a prelim. 
inary revision of the order, which shall contain the results of the study 
of material confessedly insutlieiellt. With such knowledge as we pos
sess brought together, it is hoped that the study of this very interest· 
ing and much neglected group will be stimulated, and that mOre crit· 
ical exploratioll of our south western territory and adjacent Mexico will 
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make a more satisfactory presentation possible. It would be useless to 
notice the vast number of " ,pnted species that are not represented by 
aetual specimens ill our po:::;:-:: t.'s~iolJ. 

In the proposed I.reliminary acconntof tbefamily,ofwhicb the present 
paper is the RI'l'5t I'a rt , only tllll:-ie g-t'IIt'ril· arc cOllsidered which form a. part 
of the tlom 01' the United l:Hatcs, and tbose species which I have be~n 
able to examillc aUlI to identify with r.'asonable certainty. All forms 
credited to the United ~tatcs I"tvc becn studied, and the account of these 
species lllay be cOlls,idered fairly eomplete, but tbe far more numerous 
liexie:ln Kpeei c:; are unt !':'l'illltily repl'e~ented. The l\Jexicall boundary 
is so nnnatural a. dividing line ill the distribution of Cactacere that it 
has been disl'egarded, and all the species t-;tudied have been arranged in 
a lillcal series of ulliforlll pl'olllillcllce. Ho fhr a~ kuown the subject of 
geographical distl'ilmtioll is cOll~idered, out it will he seen how meager 
is 0111' knowledgo of t his 81Ihjt·d. It is to be hOIWd that this prelim· 
illa.ry preseuta tiou will provoke exploration and ~t lldy, alld that species 
will lIot ollly be colled."I , hut all the fads of their di stribution noted. 
It is morc thall prohahll' t.hat, OUI' pmRcnt lIotiou of species in this 
group IIII1Rt be lUuch lIIudilit'd. alld douhtless many forms are at prescllt 
kept spccifically distinct w hid. willl'l"O\'e to be but difterent phases of 
a siugJo species . 

III the IIH\ttel' of :;e llcl'ie u.clilllitatioJl we are ill stilJ greater uncer· 
tainty, rmd severn 1 gCllcril: lilies at pl'esen t recoguized must be regarded 
as pure]y arbitrary, a fact wllich 111llSt become stillmore evident with 
additiollal material. The whole group is to be regarded as made up of 
poorly differentiated forllls :LIIII only long observation ullder cultivation 
can dett.-rmillc th e possibilities of spc('ifie variation under the influence 
of eUVil'Olllllellt, of ag-c, of inhcrcllt telldencies. For instance, that 
these plauts challge ill forlH aud ill :-:pillc characters with illcl'casing 
age and after th o), have h€'gnll to flowe,' tan not be doubted, but what 
described iOI'ms have tlltl!-l lwell :it·va.rated iu desm'iptioll:.i I ~an ollly be 
gue:i,seu at. 

JoaN M. <'::OULTEU. 

LAKE F'oRES'r UNlvERsl'rv, 
Lake It'orc8t, Ill" January, 1894. 
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CACTUS, ANHALONIUM, AND LOPHOPHORA. 

1. CACTUS Linn. Sp. PI. 466 (1753), restrider!. 

MAMILLARIA Haw. Synop. 177 (1812)/ not Stackb. ( lfoi09). 

Usually globose to oblollg plants (simple, branching 01' cespitoae), 
but sometimc1:\ s lemier-cylilJdl'ical, covered with spine-bearing tubercles : 
flower-bearillg "reola axillary (with referellce to tube"cles), elltirely 
separate froUl the terminal spille-bearillg .ueola, although sometimes 
(CORYl'HAN'J'HA) c:ollllecterl with it by" wOlllly gToove along the upper 
face of the tllbercle: ovary IIaked: seeds smooth or pitted: embryo 
nsually s traight, with short cutylcdoll •. -Origill"lIy defilled by j,ill
nreus in his 8ystcma, ed. 1 (1735). 

The Liulla:an gentls Cactu8 0 f 1753 i DC] uded 2:! ... pecies nnll was coox t {J1l:-;i ve with the 
present orlier. Ju HH2 tlw speciflS were Heparat'l ~ tl lIy Haworth illto li ve gellera, the 
original gcneric Ullllle Cacfu~ heiug discarded. Among tlH~se RIH!('il'!> C. mumillaril! 

seem8 to have SI,OQ1( a.a the typo, not only of the Linnlt'illl j:!;OIlHS CQ() t ll.', bu t al~o of 
H3 wort,h's JIll m.ilIaria, and a~ Rueh s lum M rct;l ill t he orig inal g encri c n:lllle, RCl1idcs, 
Mamillaria was IIsed 8S the gtlUeric nanw of an alga in 1809. Cad·u. mar"illari.L. is 
the West hu\iauMamiliaria 3implex Haw. 

F rom olle point ut" "iew the two soc tiolls of tile g enus (EUMAl\IJI.t.AHlA and Cony· 
rHAl'THA) dOilf"rve genoric separation , ful' tho /:lmf'uctcr of g-roov eiCRR and groovpd 
tn hercles Beems to hHI~1 wi thou t exccptioll. aud f·bo sect itllU4 a U \ rit;l'al'a tl"(1 w i til motu 
ccrtainty than a~e (.'ol"lalu 81)ocics (If (:ol'.II/I /,all/lla :lDd /':t.:JtjIl(JmcillB , 11' gelleta are 
simply groupe of ouuvon icllce the separation ~ho1l1u he madtl. 

I. EUMAMILLARIA. FlotcerB fl'O'" lire a.~il8 of the olrler or full-IJrnlCl! 
tubercles (hence 'usually appearing lateral ), mostly IHnnll, and gcnernll.IJ 
frQ'm, whitiHh to pink or r~d: tuiJercles 'WI'cr groo ved .' f,~uit alm.o~t al-wtlYIl 
ciat:atc and scarlet. 

A. Tubercle8 7Jtore or le81! quadrangular • 

.. Gel/imf spines not hookcd • 

..... Mo,'c titan one CN/frat .plne. 

1. Cactus alternatus, lip. nov, 

Subglobose,IO em. in diameter, simple: tubercl~8 long (15 to 20 mm.) 
and spreading, with woolly axils: radial spiHe:s 3, rigid and reclll'vcd 1 

5 rom. long; cEiltrul ~pilles 3, very stout alul much l'eeul'Vt'd, :W to ;10 
mm. long, alterlJating with the radia.ls ; all a~II'y t'nlnl 'I'd and (Jilcil 
twisted: fiower aDd fruit uuknowD.-Tn>e in lIerb. Cuulter. 

-
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San Lui. Potosi. 
Specilllens examined: SAN LUIS POTOSI (Eschanzier of 1891). 

The (ew epines, with the \'Cry short TlHlin.18 nlt.(>rnatiug with the very loug and 
stout centrRla, luruiah a striliing eharacteT. OcrneionaJly OIlO of the centrals ill 
wanting. 

2. Cactus acantbophlegmu8 (Lehm.) Knntze, Uev. Gen. VI. 260 (1891). 
Mamillaria aoollthophlflgma Lchm. Unhu~t. Scm. Hamb. (1833). 

Subglobose with a deeply <lepressed vertex, or be<:omillg cylindrical, 
3 to 8.5 cm. in dia.meter: tnuercles sha.rply quadraugular·conical, with 
(Ie,,,ely woolly axil.: r:IlIial <pilles 15 to 30, whiw, very slender (bristly) 
and radiant, sometimes coarse eapillal'Y, 4 to 7 rum. IOllg, interwoven 
with tbose of neighborillg' tubercle,; alld so <:o\"(,.l'iltl( the wbole plant; 
central SI)inp,s 2 to 4, rouu:;t and stl'ili~ht, erect or (1ivergcnt, whitis]) 
or redc1j~h, black·tippe(l, 5 to 6.5 mm. l(JlIg: flowor~ redllish, 1 to 2 em. 
broad: fruit uuknowll.-'llype 11l1knowll. 

From Coahuila and San I,lIis Potosi to Oaxaca. FI. May. 
Specimens examined: COAHUILA (Pose/gel" of 1856; Pringle 3116 of 

1890): SAN LUIS P01'OSI (Rscha'nzier of 1891). 

The contrn.lapiues are qnit~ variable in nlllJ\l~r Bud arrnngclllcnt. In 638ft there 
are two they nre 'Vertically pl:u:l:d and are either crct"t and paraH!'} or widely divorg. 
ont. Even threo centrals lIlay occur ill thlcl i'lalHtl vertical plUDe j but more UtlUally 
tbe tbree Of fOUf celllmlN ;1fI; armn::;e\l nlHlllt a t · ~ · llh·.r and a.re widely diverAellt. 
The tuhon\le~ are apt to porsi!!o t and to bl'como lwkcd n,m\ (',ork", with ago. The 
axillary wool and tbe capillary radials o.rl.l Rh;o apt to be more or IOlS8 persistent, tbul$ 
giving the whole plant a woolly aplJOsraoce. 

3. Cactu8 brandegei, sp. nov. 

Cylindrical: tuherdes sharply ~1Jarlrall/,(nlar-conical, 6 to 8 mm.loll/,(, 
with densely woolly axils: radial ,piues about 10, .lender ,,"d rigid, 
whitish with dusky tips, _I)re,,,lill/,( but not radhmt, 7 to 10 10m. long; 
central spines 3 or 4, ston tel' a lid slig-htly longer, erect-sprelliling (some· 
times slightly curved), r","Ii_h-browlI below, becoming blackish above: 
flowers slOan (scarcely IUliger th:tn tbe tubercle'>: frnit unknown.
Type in Herb. Calif. A('ad. 

San Jorge, Lower Califurnia. Fl. April. 
Specimens examined: LOWER CALIFORNIA (Brandegee of 1889, at 

San Jorg~). 

The SPCCi68 has somewhat the Bpine characters of C. palm~l-i, but the I'Iharply 
quadrangular and longer tubercles with axillary wool free from ltri~t.I68 8uggel't a 

. very different affinity. 

4. Cactus densiapinu8, Bp. nov. 

Globose, 7.5 CIll. in diameter, simple: tubercles short, with woolly 
axils: radial spines about 25, erect-spreading, slender hut rigid, yel· 
low (brownisb to black with age), unequal, 8 to 10 mill. long; cennal 
spines G, a little longer (10 to 12 0101.) "ud straight, more rigid and 
darker, black-tipped: seeds obovate, reddish· brown, 1 mill. Ion g.-Type 
in IIerb. Coulter. 
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San J,nls Potosi. 
Specimens examined: SAN LUIS rO'fOSI (FJ"rhnn:ier of 1891). 
Very easily di8tiuglli ~hcd by its dcww, erect spines, which 80 completely eoyeT 

the plant as to give it tbe appparalice of a l llr;..:-e che!>tllut bur. Anothor milch 
8waller form, w11 ich 800111~ to uo a \'IJl'i ctJ' , hml !!ItOI I' I' f and longer ashy -w hi tc lipines, 
the centrals darker-tipped, amI till' lowor centrals ~l i ~IITly (:UI'\'eil • 

..... ..... Oft/! .hort central IIJ1i lit (ra/'el!J 11UU Q/' none): ()L"ar i ell iJ/i /Jit'r, ed: l:Jecd/J .mall, yellQW 
and rugulo8t1: juice ndlky: /Simple . 

.5. Cactu8 beydert (Muhlenpf. ) Kuntze, llev. Gen. Pl. 2GO ( l 8Vl). 
, 

Mamillana heyderi MuhletJl'f. :\lJg. (;art. Zl,it. xvi. 20 (1M IS) . 
Malllillaria declivie Vietr. "\II g-. GU I't. Zeit. xv id. 235 (1~50) . 

MamHlaria applalluta Eng-I'lill. 1-'1. Lindh. ins (18&0). 
Mdlllillaria lcxensi8 LaiJomu t" ~tOJIOg-r. Cact. S9 (1&)8) . 

, 

Depressed -globose, u:-;n:tJly with depresst'd vcrtex, 8 t.o 12 em. bro3fl , 
2.5 to 5 elll. high: tu i.wl'des eiotlg'ated: 1';Hlin] spines 10 to 22, whitish, 
5 to 12 mm. long, the lower u:,:ually 1 he lOllgel'~ stouter, alid ofteIl 
darker; central spine 4 to S mill, long, light yellowi~h-l>ro'\T'n, stont, 
straight, aud pm'l'c(:t: flow crs ~ to 2,fl CIII. long, reddish-while: fruit 
incurved, 1.5 to ~ Cill. IOllg. (Ill. Cact. Mex. Bound. t. 9. fig •. 4-14)
Type unkllown, 

}'rom the Guada,Ju pe llh'er, 'fex3s, to the JIlouth of the Hio Grande, 
and westward to Ari zoll'l and ~olloril. FI. ,April , :.\lay. 

SpecimflllR examined: 'l'RX:A ~ ( IAlldltdmcr of lR4;i, l S47~ 1853; lVrigltt 
226, also collectioBs of lR.J~', 1 8t)~, 1S,;;{, 1855, IS;j{jj Birlclow of 1853; 
Trelea~e of 1802; XCllllf,!! "I' J SO~ ) : Kl:W )1 ""lCO ( Wright 311; Bi,qe· 
1010 of 18J3; ErallsoflH!Jl) : A'(l ZO"A ( l" 'ill fl l" "f1S81) : also growing 
in Mo. Bot. Gard. 18D3 ; aud ill the W"r1d's Fair "ol\ectioll of Mrs. 
NickelJJ. 

The radialspinea are 8oJll()w hut va ri a hie in n·. Ja t, h'61ell~th , often bc('ollli ng u-Jruos\ 
eq "aI, while 80lll, ' l i IIlt.'S Uw u pp(~ r r:l.] ia IN ;1 re n ' rs IIU If~ h I'cd IIt ' ~ :d , Tim li ,!{ur(: r e ferred 
t o in Cact, Mex, BOllllfl. itj not 8at.i sf:1dory as t o tiJegclleralh.lIJitofthep la ut, which 
is nat-topped rather tha n 116mispltl:1'ical. 

6. Cactua heyderi h emisphrericu8 (En:;elm.). 

Mamillat'ia hemisph(,('/'it'a EII~dlU . 1-'1. Li ndh. 198 (1850) . 

Differs in being h"lIlisplicrical iustead of fiat· topped, in its fewer 
(9 to 12) and shorter (4 to B mm.) radial spilles, and much smaller less 
rough and ligbter,colorcd s"eds. (Ill. Caet. )lex. Bound. t. 9. fi gS. 15-17)
Type, tbe "Goebe!', Gardell " plants in Herb. ~Io. Dot. Gan\. 

Throughout southerll rrexa~ alii! southerll New Mexico, and south
ward; not extellliillg' so far north 01' we~t a~ f,11(~ s]l ecies, and apparently 
not 80 abulldant withill tlw U nited St"te~. Fl. )Iay. 

Specimens e.xami li e d: 'l'RXAS (Schott a:!:! J 6U-): NE W 1\IEXICO (RVlUl ,~ 

of 1891): also SpecillZ c. lI~ ('ultiva ted ill the (;oehel Ga rdeIl, St. Loni:4, in 
1847, bl'ought from" htdow 1I1atamoras Oll the Hin Gramle" by tlJe ct. 
Lonis Volullteers, ill 18~(i. 

On account of its conH~ X top tb o variety IJecomc.'1 somowhnt. hig-h er than the 
speciel!l (5 to 7.6 em,), aud t.ile flower ::! aro ,sUlllctim c::I sJightly h.lllgor (2 to 3 em.). 

, 
J 
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7. Caotus meiacanthtllS (Engelm. ) Kuntze, Rev. Gen. PI. 260 (1891). 

Mamillaf'in meiacantlta Ellgelm. SYII . Cact. 263 (1856). 

Helllispherical 01' with IJeprcssed vertex, 7.5 to 12.5 em. in diame
ter, with" bl'Oad top-shaped base: tuberelescompressed, 14 to 18 Illlll. 
1001g: ru,li,,1 spines 5 to 9 (usually about fI), stout and strongly subu
latc, () to 10 mm. long, straight or somewhat curved, whitish or yellow
iRil, the lower mostly a Httle IOllger, the upper oue sometimes wantillg; 
central :;pine sl..lOl'ter and stont, darker, straigllt, and POfl'Cct, tUJ'ued 
ullwanb :UIlOllg' the l'<Hlials, or rarely walltiug; flowers 2.5 to 3 em. 
Jong, rc~14Ii sh-whitc: fruit iIlClll'Ved,2 to :3 cm. IOllg. (Ill. Cact. Mex. 
HoulHl. t. H, tigl';. l-a)-'rype specimens are those of the coiJediolls of 
1~47 , 18:;1, ISo'):!, alltI lS;"j ; ~, fl'om which tile original de.8CrilJtioll was 
drawn "lid all of which are in Herb. Mo. Bot. Oard. 

li'rolll the Guadalupe Rive!', Texa ... ~, to the ,,, Great Belld" of the l{io 
(~ra 1I(1e, \\' e..-.;t w a I'( l tJll'ougll \\'C~tt~ I ' 1I Texas alld New ,Mexico; also IlOrth· 
eru Mexico (IIl'Hlsley). Flo May, June. 

Speeimells exa".ill"d: TEXAS (W"ight of 1851,1852; Bigelole of 1853): 
NEw l\h::oco ("' :\lissOlll'i VoluTlteers" of 1847; 1l11kllowu eolledor in 
18S0); also specill"'''s I"tltivated in St. Louis ill 1853, and others grow· 
iug in Mo. Bot. «ard. 1803. 

Dr. Engl l' lIl<1l1l1 1'(' ::al'lle~l this species as possibly only a variety of c. ht!ldel'i, to 
wlli cb it iN certainl ," vcry d,,~~ · )~· :tlli~'d tlltougb VI~r. lu:milljllll,'rif:a. but tbo dille rent 
whcrcJ..s anti fewer .... touter ISpiI1CS servo AD well io distinguibb it that it aeeme belSt 
t o retaill its speeilic rauk. 

'. In n.J". r~~llefl to the dt.atiol\ of the origillal dcscrilltiull au ex pla.na.tion seems lIeccti-
eary. whidl will a~)I)Y to uum erOIiM Mintilar casca. Tho Paeif. H. Uep. iv. 27 (18[>6), 

-: , Syn. Cad. !!{j;{ (l K)~ ) , :I1Ic! Caet. Mex. 13o\llld. 9 (1859), have each been cited aa the 
v ori,ginal pnhliclitioll . The coIl fusion hallilrisen from the fact that in both the )HLltli

('lltioll~ of 1&">(, tho dcsl'l' illtioll ill th o Ue p. Mex. DOlllul. ie referred 1.0, and in tiJat 
re p(lft tb e pl:lut is IlIlIy (lclSeri~ed ;Ut " lSI). UOY. " HOWeVl'lf, the plIlJli ention of the 
linlllldaJ'Y 1~l'pf)rt W;\1O louJ.{ dclaycil 011 account of the preJ)amtion of the 1.1ate8, and 
In the IIIcantilllP both the piluliea tiolllt of 1~56 had appeared , in each one of wlti eh 
tbe tl lwc icM iH Ilil't.i Il Ct.ly I:har:u:terized and refc fClu'U mmlu to tllO fl Ul4I: I'iI)f-illll ill thu 
fortiwolllill;':- BIIHIJ.lary UCl'lIl't,. All bet.weell the two publi catioll8 of 1856 the Syn. 
Cueto (1'1'01.'. Allier. .. \cad. iii. 25B) \vas e vidently distributed first. 

S . Cactu s gUlllmiferus ( E llgelm. ) Kuntze, Hev. Gen. PI. 260 (189). 
J/lf1l1il1a1-tu !/'tlllllli/t'J"u Eu~dm. Wisli 'l.. Rep . 21 (1848). 

lIelllisl'heri"a], 7.5 to 1~.5 ell. broad allll 6 to 10 em. high: tubercles 
1~ to]5 1II1ll. long: ra(lial Spill~S 10 to 12, the lowCl' stont, witll dusky 
aile-x, 12 to 15 mm. Ioug', twice or tt.rice as long as the whitish 8ct;u:evus 
upper olles; celltral spine, (souwtimes two) ~horter (about 4 1U1Il.), stout, 
dut-\k~' ilud porrect : flowers 3 em. long', redclisb .white, brownish ·red 
onl,illc: fl'Uit unknown. (Ill. Cuet. Mex . Bound. t. 9. figs. 18-~(I)

~I\IH' proba hly JOoSt, as no specimells could be found in the Engelmanu 
l1 c l'lJariulU. 

( ~ I.ihllahua., near Oosihuil'iachi. 
SO) fIr a.a ('a ll he d i:-;j : o\"el'l ~" , tbi~ t;P(~C i ~R has not. been col1ected shH:e the original 

WislizeUiul eollcdivll of )84 U--47. TIle plunk! w e ft: cultivated by Dr. Engelmanu 
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aDd made to b1oom, 8bowing the flOW 61',s /'0 be la.rger nnd darker col~ed t.han in the 
fe8t of t,h6 group, from which the ij l)e(; i~ :$ ;~16U ditr\'r~ in its ullin: millis I, h;lbit, ita 
v~ry uuc4.ua1 rauiai81'iuc8, and. the occllsiollal occurrence of two ceu tnds • 

... Cel/iral Ilpiue hookeil. 

9. Cactull Wlcinatus (Zucc) Kuntze, He\', (:ell . PI. :!GI ( 1&l1) , 
Mamillal;a uncinata Zucco in l'fljifl'. 1':nlllll.:n ( I~;H). 

MamWaria bHwmata· Pfeiff. in Otto awl Deitr, {ja rt-o vi. :n! (18-10). 
Mamillana adunea. Scbeidw. (lRI;;-1849t). 
Mamillaria dqreua Scheidw. ( 1S45-1s.t!J t ). 

Usually glohose (occasionally depJ'lo",ctl or even ",heolnll ill or ). ;; to 
6 em. in diameter (doubtless becomillg larger): tnlJ l'J'(' le~ ~ to 10 1II11l. 
long: woolly in tbe upper axils;: fadia] spines ·1 to li, rigid ) 4. to u mm. 
long, the opper one stouter than the rest allli :O;OIlIdilllCS shorter, refl· 
dish-brown and horny, straight or :-;]ig-htly ellL've.cl, the remainder 
straight and white with dusky tips; (·ellt.l"lll spine stont and horllY, 
reddish-brown, 7 to 10 mIll. long: flowers gl't!clli:-: h·whH.l' or t.inged with 
red: fruit unkllowll-TYl.C ullkuoWlI, 

Entirely Mexican, reported from UllihlliLhna to San Tiuis l>otosi. 
Specimens examilled: SAN LUIS P()'ro~r (O regg of 1K·18; Parry 2(lS; 

E.ehanzier of 1891): CnrHuAH UA ( lnsli;C11I1S of 1 S4Ii- '4,; al,o ClIihua· 
1m3 f;pecimens cultivated in the .JacouJ Gardell ill t S;)(i alltl lS;"~7). 

The variations obseryed in thiH SI)(~cicH llo not !S(.'(l1lI 8ufti ciPIl t for 1 h~' csta hI it.1Ullcn t 
of varieties. The type form seems t·o bave heen gloho"", witll 4- radial spinel' Hnfl a 
Rl.nnt central one. The dopre8sed forTil s with 6 ra.dials all II a 0101"11 "lclltJcr ccn tral 
rt'preHent var. fpinofiQr Lew. (M. deprcu4 Sr:heidw.) ; allli Ihe lillb('olulllua.r forlUs 
with 6 milials (the upper one of whidl is !;o1lL t; \\·hat (,lIn·cd ) :l.nd a "tout st.rongly 
hooketl central represent var binncilwla Lcm. (.1I. llihamat(l l'ft:iJf.) . Hu('h comhiun.
tions of charactprs, however , do not holr!. as all.\· ono of the plaut body IOl"IIlS limy dis
play anyone of the spine clllloractch rcft:rrcd to. 

B. Tllberdes terete. 

to Central 'pinel norM: molttly simple glQU08C pl(l1Its, with "('f'.f/ tI"1)/('I·t)II.~ .~tmi!l 1t t tl"lliti8h 
felaccoll8 radiaZ,. 

10. Cactus laetacanthua (I~ n.!!:clm. ) Kuntze, Rov. Gen. 1'1. ~5!) (It-lUI) . 
Mamillaria iasiacallthl/ Ellgelm. Syu. Cact. 261 (1&>6). 

Globose or ovate globose, 2 to 2.5 em. high and 1 to 2 em. hroad.: 
tubercles 4 lUlIl. long, about 210m. in diameter, with m'kcll axils: 8pines 
40 to 60, in many l'ieries, very tmequa], !! to 4 111111. IOIl~.!:. white a.HU 
pilose, the upper exterior usually longer than tlJC l'c:-:.t, t111~ illllel'llloRt 
usually much shorter: flowers 12 mm. lOllg', w11itish 01' piJll\i~h (petals 
with red median band ) : fruit 1 to 2 CIII. 1ollg: :-.;ccfls abuut L 111m. long, 
blackish and conspicuously pitted. ( lli. Caet. ,rH. ]101111(1. t. :l)-'l'ypc, 
the specimens of 'Vright in Herb. ~I(). BoC (;an1. 

From we.stern Texal'; (" wc!"t of the l) ('(~o~, 011 low liJII(':-;.tolle hills, 
amollg herbage") to Arizolla. aud ChihllallUa. I'!. April, lIlay. 

• 
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Specimens eXAmined: TEXAS (Wright 121, also of 1&'>2; Parry of 
IR;';~ \ : ARIZONA (,llille,' of 18S1): CI1IIl UAIIUA (Pringle ~jJ, ~50, 258): 
also specimens cultivated in St. Louis ill I8;}!! and 1855. 

11. Caotus lasiacanthuB delludatus (Engelm.) . 
Mamillaria lasia can /11(1 del! udala Ell,!.:"!.' 1111. C:\ct. Mcx. Bound. 5 (1859 ). 

IJargcl', 2.:> to 3.5 CIlI. in dimnet-('I', with longer tubercles (5 006 mm. ), 
and more llUlIlcrOIlS (;":iO to SH) longer (3 to 5 1I1111. ) spillc:-I which arc 
oak",1 or nearly so. (III. Cad. ~Iex.lloulld. t. 4)-'fype, Wright spee
imen ill Herb. Mo . .Bot. (;al'll. 

From westerll Tl'xas (with tlle Rpeties) to Coahuila. 
Specimell' examilled: TEXAS (Wright of 1852): COAnUILA (PaZmer 

of1880). 
In the Syn. Cact. Dr. Eng~lIrntlnll merges this \"[ll'idy wi1h tho species, and has 

ueen followed in this by sub:scqu('ut writers, hut t he- ciJanlctcrs seem 80 dl.etillCtivc 
tha.t ita vllrietal rallk lHls becn res tored . 

12. Cactus micromelia (Engelm. ) KUlitze , Ro\'. Gen. PI. 260 (1891). 

Mamillaria micI'o mctis Engelm. Syn. Cn ct. 260 (1856). 

'With depres,ed top and very rarely branching, 1 to 3.5 em. in diame
ter: tubercles very small (ahout 1 Tfllll. lOllg') ::t1ld wart·1ike, crowdeu, 
shedding tbe spill(' s with age allll givillg the base of tbe plant" tuber
culated appcarallcn: :-opilles fl'om wlIitc to :l fo; lIy-gI'HY, 1 to 3 mm. long; 
ill young plant.; aud on low~r Iliherdes of adult plallts ahout 20, '''lual 
and radiant; on t1ower-b""rillg tnbercles 30 to 40, ,tellate-porrcet in 
every direction, the 6 to 8 upper olles two to four times longer tball the 
rest (4 to 8 mm.), clavate tow:1f(1 the apex and acute (the clavate top 
"t length decidnous), intel'lllixe!l with loose wool of ahout the same 
length and forming a small tuft on the top ofthe plant which illeludes 
and partly bides flowors ana fl'uit: ftower:-; wllitish to light. pink, almost 
central, very small (6 mm. ill diameter), much reduce(1 (3 to Ij sepals, 
5 pctals, 10 to 16 8tn.mcns, 3 stig-mas): fruit 8 to 12 111111 long: seeds 
1.5 mm. long, hlack ",,,I .hiuiug. (III. Caet. Mex. llolllld. t. 1 alld 2. 
fig~. 1-4)-Type, tl, e ' peeimclIs of Wri g ll t ill lIerb. lifo. Bot. Gard. 

011 naked m0l111taill tops alld sideI', extrcme ~outhwesterll Texas (Val 
Verde Oounty to EI ] ·i.lSo) alld SOil til warn i lito Ooahuila and ell ilinalma., 

Specimens examined: TEXAS (lVl'ifJ"t227 of 1849, also oflSG2; Scal
ley of 1892): COAnUlLA (iJiuelow of 1853): CmnuAHuA (P.rillgle 212): 
alBo growing in Mo. Bot. Gard. 1893. 

The plants den:wly co\'ererl above with dcJicaft! :tt~ hj'-grrt y spineR anrt with naked 
tn bcrcuJa.te base are n ::l4J i Iy rt:('og-ni7.cd. It s ti II rl'lll :1 i li S :111 Ojll'1I f( 1I('~tion w lll,ther fohn 
tlow ers llre lIevpJoperl from the axi]:.: oj' tuhc1't 'Jes of the 8:1.11l(· S('.l\ .'<OIl or 1111-1 1flflt onc'.s 
of tho preceding season. Dr. Ellgll'lll:lIlll illdiutal to tho latter yil;w , as IlIllhe oth~r 
charaders of the plant aS8ocinto it with tho " lateml-flowered" species; amI in the 
abseneo of flcfillite oh"ernttion Wfl han~ n~t :t jlll."a it. there. If the ll carIy central 
dowers indicate that they a1'(l producc(l frCllI1 gl"ll \\' 11 I of thc S;;lmc s eason tho 8pecies 
would seem to be allied t,o CORYPHANTHA, iu w Lic h groull its smail flowers and small 
tubercles would be anomalous. 

• 
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13. Cactu. mlcromerla greggU ( EngCllm.) . 
• 1:lamillaJ'la micromeri3 grtguii Engelm. Syn. Cad. 261 (1856). 

L;uger (t.u to 5 em. in diameter) :w(l be('umiu:.=- oblong, with large! 
globo~e·oyate tubel'cJe~ (2 to 2.ft 111111. Jong-). ft'wc 'r rigid spines aU radiant 
(int.erior 5 to 7 shorter and ~tOlltCI', J to:! 111111 . loug; the outer 15 to 18. 
3 to 4 mm. long), and frnit l.~ to ~ 111111. lOll;!. (111. Cact. Max. Boulld. 
t. 2. figs. 5-8)-TyI'P, (he !!"/!;,uS ill lIel'h. :110. Bol. Hard. 

Mount ...... ill ridg:c:-; lIt.'/I" Sa 1 t illo, Coah 11 ila. 8:1 ill by Rudd to occur within 
the Rout-hern bOl'tl e )'~ or Peeos COlillty, Tex .. 

Specimens cX:lmillcd: COAHUILA ((Jrc[)[/ ;,)OS; Palm er of 1880). 

It is a question whether this \'aricty dOl's not merely l'\ ·pr(!.'\!m!. :111 ultlt:r amI hct
ter developed plant than those upon whieh the !;1H'l'ic8 is hasel!. Mr. lJarry 1. BlHld, 
who lla!\ made extensive collectiolls of Texan ulld Mexican Cac ti fOI' the 1I11trket, 
reports that it is jmpos.'~ih l c to 6epurate sharpl~' the "uriety I"rolll the species in the 
field. allil rl'ganlA the dilli!1'I,!Dce mf'rf'lyaM one of ag". l~nf(lrtlluatel)'1 only Hving 
mati-ria 1 of tho spccic~ ,:0111,1 be examined, btl t its l' 11:1 r:l('tcr.'I !'ICt! ffi well ~u,~ ta i IIcd e\'eI! 
in thn most vigorous pl:mtsJ some of whit'll real'll the size of the v:~r ie t y. Throllgh 
tbi~ variety the s}lcci(~.!1 il:l Lrought vcry near tlJl~ fulluwing : 

14, Cactue biepinu8, 
Alamillaria microthele l\lnlilenpf. A lI~ , Gart. Zcit. p. 11 ( 1848), not Lem, (1838). 

Diflers froUl the la~ t ftWIII ("':u. flrf.'!!!! i-i ) c;hiclly in its ccspitosc bauit, 
much larger t ubcl'dc~, amI two UlIII.'mally Mont Hllfll'>hort c('utral.spilles 
(fide ElIgelm:l1Il1, who cx:allliTled specilllens ill Coli. 8alm-l>yck). 

Credited to lIIexico ill gClleral, Imt. said 0';- llu,ld to occur with ill the 
southerll burder of J 'eeos COUll ty, Tex . 

... Ctutl'al 6pi-ncs pJ'edcnt a/lrl olle 0" 1/I.0/'C hooked . 

...... MoBtly globo8e (I lid simple plUfJt9 (Q('cfllJiollaily somewhat cylhldricu l). 

15. Cactus wrigbtU ( EII/!dm,) KlIlI1ze~ Rev. Gen. PI. 261 (1891) . 
. .lIamillaria wJ'iflhW !': Ilg'lllrn. Syn. Caet. 262 (185(). 

Globose Or dcpre:-i:o.ctl globose (top·sllilped below), 3 to 7.;'i em. in 
diallicter, simple: tlllicreles 10 to I:; 1I11n. IOllg, witillJaked axib: radial 
spinc!:' 8 to 1~: white (the upper dm:.k,\"-tipPl·d ), puil( ':-i('cnt , ~ to 1~ 111111. 
long; central s )liu cs mostly:! (usually sil1t· 1Iy ~ ide :I1IU dh'cl'g-t'IIt), 
rarely lor 3, s(:a.rcely ]ollger, houkl'd :lUll rl'dtlis lt·black: liowcn; j.!'icm. 
long, bright purple: fruit about 2.,:; em. 10111(, somewbat 8uoglobose, 
purple: seeds l.~ "'''' long, bhwk alld pitted. (Ill. Cact. Max. Bonnd. 
t. 8. figs. 1-8)-Type, Wright of 1851 ill Herb. Mo. Bot. Hard. 

lIig-1I plaills "lid rocky places, from the· Upper Pecos, cast of Santa 
Fe, N. Mex" southward tllrough extreme I"outhwestern Te:ras (betweell 
the Pecos and )i}1 Paso), and illto Chihn;J,}lua (TWill' I~itke Sallta :Maria). 

Specimens examined: NEW MEXICO ( Wriflht of 18;;1 ); ""'O!I of 1880): 
also growing in 1\10. Bot. Gard. 11)~J::L 

Dr. Engelmann cR1J~ nttnnt.ioll to the fad that tlli~ r;p(wi'~H it'! cll1~"ly allicil to the 
Mexican C. zeph.'ll'lIn1h"irklJ (Sulliedw.), hut in the ahlSl'lI('" I'll' Illateriul rcpreSI'lIt· 
ing the latter "lH'! (dt \ ~ ItO (', olllpari~on can he maile, In lit"!'c:I'iptions oi' the Mc.x ieao 
species the ditl'url))\ tly t;olvn,,~ll flowers and the 111 nch IOllgcr Ai' i lies 811 ggcs t di O'el'f')llce. 
that an examination of fruit and aood characters may still further empba"iiza. 
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16. Cactus soodrlcbU (~che6r) Kuntze, nov. (Jon. PI. 260 (1891). 
Mamillaria [lQQdrichii Scheer in Sa-1m Cact. Hort. Dyek. 91 (1850). 

Globofo;e or ovate,5 to 7 .. 5 em. high, snbsirnple: tubercleR ovate, short 
(3 to 5 1II1ll.), somewhat corky and persistent, with dense wool in the 
young- axils containing 5 to 8 ,tift· briMlcs: radial spines 11 to 15 (the 
l1ppel'lIIo~t one sometimeCJ want.ing), white and rigid, 5 to 7 mm. long, 
entangl",1 ,,-ith adjoining clusters; " .. ntra.1 spines 3 or 4 (often solitary 
in young plants), browniRh-black, the npper ones divergent and stl'aig-ht 
(rarely showin!! a tendc.icy to hook), the lower longer (9 to 10 mm. ), 
stouter and I.ook ed (usually upward s): flowers 12 to 18 mm. long, the 
petals yellowish-white with red midribs: fruit clavate and scarlet. (lll. 
Caet. Mex. Bound. t. iI. ti!!s. 9-14)-Typc: Scheer says that the plant 
waR brml!!ht 1i'om thc Island of "Corros" (Cedros!) by Dr. Goodrich, 
null •• unfortunately pel'islled in the gardens," which generally means 
that there is not" l'I'aglllent of the type in existence. 

In dry ra.v i lies, fmlll ::;all I)iego em1l1ty, Calitornhl, southward through. 
out L"wcl' California and the neighboring islands (including Gnadalupe 
Island). "Llavilla." 

Specimens exalllined: CALIFORNIA (Parr;y of 1850, 1875; A,qassiz of 
187~; Pari,," 450 of 1 8S~ at VaUeeito): I,OWER CALIFORNIA (Gabb 18 
of 18(;7; IIrnnde.qee or lH89 on ~ragd"lena Island, and 240 of 1890 from 
San Jose del Cabo): also spe<:illlcns cultivlLted in Gard. Salm-Dyck. 

By a mif!,prillt in Cnct., )lox. Bound . the Kpecific name appeared &8 H Goo(lridgii," 
nu.1 tbis enur al'J1c;m~ in nlmORt evcry tm lHWtlU ~D t mention of tho speciei', even in 
Watson'l! BiLliogwphh:ullndex, aUhongh in 8yD. Cact. and other referonc~ by Dr. 
Engelmann the correct form nppcars. 

17. Cactus pondii (G roene). 
Jlamillaria Jlondii G rc~lle, Pittonia, i,268 (1889). 

O\'al or cylindricnl, from 101Y to 30 cm. high, simple or sparingly 
uranciu.,t1: radial spiue8 ~O to 30, white and slender; centrals 4 or 5, 
tlle longt'st over 25 10m. IOllg, rigid and stl'ongty hooked, da.rk hrnwlI 
a!Jove the middle: flowers nearly Ii cm. long, bright scarlet: fruit 
uoklltJwlI.-Type, 1'011(1 Hpceimens in Herb. Greellc. 

Ced .... ' blallll, olt' II,c west coast of Lower California. FJ. February. 

Unfortullatdy, the typo specimen has hccn miHlaid, 1010 that no exaDlillntiou of it 
could h(ll made. Evld..:ntly related to c. goodl'icltii, hut differing in its Ullich more 
rohust hahit, more numerous radials, much IUlIger spilles, nnd larger 8carletllowers. 

1e. Cactus barbatus (Engelm.) Kuntze, Rev. Gen. PI. 261 (1891). 
MamiUllr1a bllrbata Engolm. WilJ!iz. Hap. 22 (IiU8). 

J )cprc:-;:-;cIl-globoRC, a bout 4 em. ill 11 iamcter, simple: tuberdes 8 mm. 
101lg, with naked axils: l';H~iaI spillel:! very numerous (50 to 60), ill two 
series, 6 to 8 HUll. IOIlg', the outer (about 40) slender but rigid and white, 
the inner (10 to 1il) It little stouter and yellow; usually one central 
spilll', 8tOUt aud erc(~t, hooked downwards, brownish: t10werH 18 to 20mm. 
long, rosc-rcd: fruit oblong, 10 to 12 mm.long, green (wheu mature') 
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seeds minute, dark brown and lightly pitted. (Ill. Cact. }fex. Bound 
t. 6. figs. 9-U)-'l'ypc, WislizeJllls oflH·Ir. in Herb. }fo. Bot. Gard. 

Celltl'iil Chihuahlla. F1. May, in euHivation. 
Spe"iJlIl'IIS examille,l: CIIIIIVAJIUA (Wi"lizcllus of 1846.1850): also 

speeilllclis cultivated in Baullw.lJu'S Garden in 1857,1858; RIso growing 
ill :Mo. Dot. Gard. 1893. 

Dr. Eng-elmaTlll ouscr\'e,l a C' l1rioll.'1 illtcrme(jinte character in tho origin of the 
f1o'i\'er~ of tlJis >lpcci c~, the first O}WM of t,iw SP:\8UIl ap})l'lLriug in the tlxils of the last 
tube-n,ll's of the precccliug' year, whil!' tht' lal-cr Ol l rnl develop from the axils of the 
first tulJcrdcM of the 1':11110 8(,;1@:1111. The. ~Jwcilllen growing in Mo. Bot. Gard. in 1893 
ha.d 3 centra.l Spillt:R, one or two being' hooked. 

19. Cactus grahami (1":l lgt ·llll .) Kuntze, Rev, Gen . PI. 260 (1891) . 
• 1famHIada. qralwTlli EI1J.!")w. Syn . Cad. 262 (1856). 

GlohoRC 01' at lellgth ovate, 2.5 to 7.5 em. high, simple or branched 
from the ha,e amI evell ccspitosc: tubercles ovate, 6 mm. long, dilated 
at ba,c (corky" ",I "e", istcllt whell old), witb naked axils: radialspines 
15 to 30 ill a Rillg'lt' .sel ip .... , Whitl~, nftt'H dusky· tipped, slender but rigid, 
naked 01' puheI'lll<.'lIt.. f) t.o l:! III Ill . long, the shorter ODes uppermost, the 
longer OIl('.S h..tel'al: ( ·(' II' .. al 8piJlCH 1 to 3, blackish from a paler base, 
tIle 10we,1' (oneIl t.lll~ ollly) one stouter amI IOllger (6 to 18 mm.), hooked 
upwa.rd, the Olle (II ' two upper olle .... ( \\'11('11 present) R1JortCl' aud slenderer, 
di\'erg-f' lIt: t1()W('I'~ ~ to :!.5 CIII. JOltg-. I'Usc·(;olol'ed: fl·.lit ~ to 2.5 em. 
long: ~e(lLl.s 0.1') to] 1I11I1. IOIlg', hlaek alld pitted. (Ill. 0aet.l\fex. Bound. 
t. 1;. figs. 1-R)-Typc, Wright of 18,)2 "lid Bigelow of 1852 in Herb. Mo. 
Bot. (J ant 

III rocky plat:(I ~, from the monJlt·ain~ of extremf, southwestern Texas 
(west (If the p('('o~) to soutilel'lI Ftah, southern Califoriuia (common 
1l1olJ:! the Uolora(lo), alltl ~ollol·a. FI. June-Au::tust. 

Specimens examill(·d : 'J'EXA:-i ( Wrigltt of lS5:.!; ll'ewberry of 185Rj G. 
R. Ya""!1 of I ,~S I: Jliller of 1881; Rrigfls of 18!J2): NBw lII.F.XICO 

(Eoall .' or HI!)! ) : AIlIZONA ( Eige/OZD of 1852; Schott of 1858; CO". of 
]865; Palm(!)' of 1 BfiH, 1~7()j E11{!clmmm of 1880; Pr'ingle of 1884): 
Ul'AH (Parry of lS,4): i:lnNoRA (!Schott 01'1853): also specimens culti
vated ill the Mo. Bot. GanL in lSSl. 

In all I'cferellf : e~ to til .. frui t of thi" R)le~ieB it is described as II ova.l alld green," 
eX(,flpt in J\'('s l{epol't, where Dr. EngellJJanll dC8(:rihes its real character as theordi
nnl',\' fru it of Enl ,\ ,\III.L\r:JA , 'rho illllll3.t.llro fruit is "oval and green," bnt with 
maturit .... it, heCOlIIC~ c1ava (.' mul MC'a rJct. The Utah spccimcus of Parry show an 
/\x('('ptiOll:lo1 eharadt:r ill j IU' il' 30 to 33 Rcn.hronR radia.l spines, hut otherwise they are 
quite u(Jrmal. M. micl'ocGJ'}JCI Eng-dOl., Emory's Rep. 156. f, 3, shonlll he dropped as 
Jl. synony m of tIIi.!! HIH~r, i('.~ , a t )(lHHt a~ to ti~urc ;"fHI dmH'riptioll. In all prol)auility 
C. grahami is one of Lbo forlll iol (,I' the )t~ ~ x. i (:an ( '. 8clldlwlfii ( PfoHl'.). Except tba.t in 
C. grahami the rsrlf:ll ,"'pilw :o> al't ~ apt tIl he morc 111ll1l( ' rOll~ and longar, and tho cen. 
trals milch darker; and ill C, 8t'hdIJallii. t,he a central!'! fwem to be alwllYs present and 
80metimes all hooked , tim tl e,,('riptiou~ ~1I;';:J!I~i'lt no difference. In the ausence of 
8.ntbentic epecimcus of the laUe-r flpf':c:ies, however, and with its (ruit and seed 
entirely unknown, snch a rcft~renc~ of C. graham' must be deferred. 

20135-No. 2 2 
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20. Cactul bocasanuB {Po8t'11eel') • 
.J[amilfmin h()('as(llla Po~e]gor, Gart. 7.eit.!H (1853). 

Depressed-globose, 2 to 3 em. high: t ubercles 8 mIn. long, with long 
axillary wool: l'atlia,} spines :!~) t.o 30, wll i to a IHI en pill;ll'Y, 1 n tu :.!;) mm. 
)ollg; central spines 2 to 4, ~lell(ler amI naked (or slight.ly pnbcrnlcnt), 
the most celltral olle IlOokc(l (mmally upwards ), Li to :2G mm. lOIlg', the 
npper 1 to 3 shorter and straiA'ht~ all yt·llow with I'l~ d tiP8, the Ilf10kctl 
oneofooul.H'owl1ish·rctlncal'ly to tile ba ~: Howl'l'!'i UII k lIUWIl: frui t greell , 

a.bout 4 mm. Inllg: seeds dlllla.llloH·browlI , uhliqllc, broadly obovate, 
with narrowly ovate btl!'fll hilulIl.-'1'ype unknown. 

8a.n IJui :,; Potosi, so far as knowII. Posplg-el' 8ay~~ "Tt'x:1s, auf del' 
Suira de Bocas, among rocks," wldeh statioll we II:lvC been unau1e to 
locate. 

Specimens cxalHillcd: SAN LUIR POTOSI (J:se!talt;ict' of Vml ): also 
HpccirncJt~ c ultinlt.ed ill llurt. Pfcl':-:ttiorn ill 18(i!J; in ~lo. Hut. Gal'u. in 
ISH1; also growillg ill :\10. Bot. Gal'd. lSU;t 

The ca.pilln r .\· radiali'l gi\' I~ th{\ plant no white·"woolly appearance. The younger 
.-;pilles at t,l1f~ Yel'kx fll'O efl'(;t :m d til I1ml. It. reselll ble8 C, 1/ 1'f'''(1 III i, 11 II t tl' l' til hl' rde8 
:~t'e mnch IllHfC slNICIt~r aud flo L tlli c·kt·uod t\ot lIa8f' , all th.) "'pilU:.lt am IIHlro lihmdcr, 
the c611trl.l.l hooked UDt' is luoru rCtltli"h , :lIul tlto fruit is mueh s horter. 

21, Cactus eschanzieri, ~p, Hm', 

r-DepreH~('c).globose, ~ (~lll. in diallJ etcr, RimpIe: tnhnrelpR hl'O:uh'r at 
hase, G to S mm. long, with IIaked nxiJs: spilles all plllws('l~lI t; radials 
J5 to:..:t(., with dURky t ips. tilt' lale!'al 10 to l~ mill. l on~. t he ImH'l' wc'lli:el', 
shorter alld ( ~ul'vel l , the npper shor tt: .. ; solitary ccutl'ul SpiHO l'cddbh, 
~lclHlel', ~ollwwhat t.whitoll, n~L1l1l1'y hooked IIp\rn.l'd~, 1;) to 2;') HUll. long: 
Jlowcrs red (1): fruit reddish ('n~ ovate~ about 10 111m. IOlIg: !'c(liis red· 
Ilish, ou1i(lUc-olJovate, 1.2 llllll. long, }Jiltcll, witlJ f;ubvclltral hilnm::-'-
Type ill Herb. (Joultcl'. _..1 

Sa.u Llli~ l'otosi, 
Specimens exa.millcti: SAN IJUIS POTOSI ( lc}scllall z icr of l Sm) . 

Rcsembl M C. grahami, !Jilt with f(\\\1'1' :lUll ltlOl'l' :-;ktHiI ~ J' i'llu.)~cent. :spillt.·A,. longer 
antI les~ rig-ift central, Il)tll'L! exs('rte~l fm it, an tl !JltH:h laTg~r l'eddish anti stl'ollgly 
pitted ~llt with slluventl'al h i lum. 

22. Cactus tetranclstru8 ( EH~.· lm .). 

M'amillt1J'it1. teiJ'nu ri.~/nl EIlg-elm, Am .. Jour, Sci. II . xh", :xl7 (1852), in pn.rt, 
Mamillaria J!hdl(J~p f1 I'/I!(I ElIgt'lm, S,\'ll . Cad" ~(j~ ( HC,ti ). 
Cactu8 pllcll()~pcJ'm /IN J{ 1111 tze, J{O\' _ Gcu. 1'1. 2Hl (It;U.l) . 

Ovate or ovate·cylimhicn.l, i; to 25 Cill. llig'h, 3.:; to 7.;) em. ill d in me· 
'('.1', RimpJe or rarely bl'allehjn~ at. ha~c : tubel'('I():; H\"ll.te-eylindrieal, 8 
to 14 10m. long', with axilla.l·Y IJristle·ltl'al'i ng wool, a.t length 1Iaked: 
l'adial :-!opillcs :>0 to UO, in two Reries, thc extel'lor hri:-;t.1f':-likp, ~horter 
and w1lite, the illterior Rtouter,lollg-er and dusky-t.ippetl or purplish; 
centrnl Rpi nes 3 or 4, stonter, IOlJ:.tel', brown or blaekish from a paler 
base, the upper 2 or 3 (10 to 1-1 11110. IOI1~) str:li;,{ht, or one or two or 
even all houkccl,-tlte lowe l' :;touh' l' alld IOllg"cl' (1::: to I S Inlll.), hooked 
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upwards: flowe .. ahout 2.5 cm. Ion!:: fruit 1 to 2.!j em. Ion It : seeds larlte 
(1.2 to lJi 1I111l. in di:wlctcr), glouo~e :lIId wrinkled, partly itnmersctl in 
a brown spongy or corky cUI.-shaped 3-lobed appclulalte. (ll!. Cad. 
life". Bon",!. t. 7;-TYI'e, Parry of I S;,o, hut modified by Le OOlite 14 
and Bi!:eJow of 1854, all in H erb. Mo. Bot. (;",..1. 

Gra.velly 80il and 8andy strm'\lIl-ball k~, from the eastern glopes of the 
mouutains of southern Caliti)!,llia, thl'ougllout west(~l'lJ Arizona and 
southern Nevada to southern Uta.h; refe-ned also to" N. W. Mexico" 
by rr~msley (Riol. O,,"t,-.·.\,"OI·.). 

SUl'eimells examilI(~(l: UA T.l }o'ORN fA ( Parr.'! of 18;")0; }.reu·berry of 18;")8; 
Parish of 1882): ARIZONA (T,v Conte 14; IlioclolO of 1854; j)r. LOCID of 
1875): al~o Palmer of 1870, hilt with 110 locality. 

(0 tho origin'll dCHcription thili "pe"ies wa~ CUUfOIllHlcd with C. oraJl(lmi, with 
which it gru\vM :\.Iul whieh it mnd. nt.~I..'IIlhlt~~; and thiR, tllgcthcr with t.Jw f.\Ct th:lt 
4. central hooke.l apin(,M a.rc seldoln f1l1l1HI, i Jl(lu ('~ ll Dr, EIIg'olmnnn (Syn, Cal't. 
262) to propose th o more approp rin.tc lmt IInt~llahll3 !lame .U. plwl/ospm·ma. Th f'> 
reflomblance to C. fJl'ahami is Hot 1If) dww a~ gene!'al apJl('aranec wOlIld inilic'ato, aM 

the IIIlIrll ohloll)..\" or c: y linilIical forlll , IOIlg-Clt· :I11d h~s ... c:row«lccl t1l1u:ll'dc::I.lllore II1111U'r-

0118 811i1lC8, often lIIo rfj tli :m Oll~ hooked ccutral, hrg-c scclls, :~lId remarkable sCl·tl
appHlldagc~ 8ene WflU tu di sting:ui sh it., 

_ _ 1'lalltil Idill J(lI$(';/ ' ,lla(l: "/(,lId!!!' ('!Jlill(l,.ical s(cmit (SO to.JS cm. high., and f.S 10 6 
cm. in diameter): Lower Califol'lli'll1. 

23. Cactus roseanue ( BrrmllcA'ce). 
;l[amill(lria longihamata Eng-<,hll. MilS . 
. lldmillari(l r(},oI/~artn llralltlcgco, Zo(>., ii. 19 (1891). 

Fasciculately branehed at ha:-;e. tlle ~telll.'" ;'0 to 45 em. long' (f.;,ome· 
tilllBS pendf':lIt fmlll I'oelu; :t1141 a:i IIllwh ftR :!OO em. lOll g) and :! .• i to r; 

• 

em. in diallwteI', the whole plallt g"lau('oll:-;: t.nhel'cles elollgated·eollil'al, 
a secll(lillg1 10 to 12 111111. 101l~, with woolly axil1-\: l'alliai ~pille:-; 7 to 10, 
stra.ight, l'ig-ill alld l-)h;ll'P, n to J;j 111111. 1f)1I~ , ,lark l't'tldi s h when ),')1111;':, 
ooc()mill~ a~hy, t·IIC uppe l' OIl('S tlll~ IOIlg'cl': tht' sol itary I:elltral mnch 
IOllger (~O to 30 IIl1n.), alulO:-;t blad.: lwiow illli! with reddi.;,,:}) tip, uccom· 
ing ashy with agl'! usually liooJ.:cd dOWJlWill'dR: Hower:'! IIUm('lI'OUS, 2.5 
to 3.5 CIIl. long', hright !o;carlet.: fL'uit olJOva.t~ to globose, scarlet, (} to 9 
mm. ill .liamclcr, t1cshy: sccds black allli pitt"Il.-'i'ype in Herb. Oalif. 
A.'ad. 

Apparently COllllllon at low t"levat.ions throughout southern Lower 
Cnlit()I'lIia, t-'spt'ei;dly the ('astern ~ide. 

8pcciTllt'IlS eXillllille!l: LO\\"I'; n. CALIFORNIA (IV . .,ill. Gabu 1'7 of lRG7, 
near lJOreto; Brantlc!.Ice of I SSlI, at Sa-II (;n ';,:"o1'io; P,tlmcr l :J!J of lS!JH, 
near La Paz; Pa·lmer HSO of 18H(), on Carlile II h ;la.nd; Bra.lldegce :!41 uf 
1890, at Rallcho Colorado). 

One of the 1lI0~t ~howy sp«cie~ of Lower California. Tho plant has the apTlear
anee of a Coryphnnth, and i~ remarkable for i t~ tall .lIl11 sleHllcI' habit, its iar,!!e 
central hooks, and it. .. ).:'Iohn!'efrnit. Sin~n 1867 thi ... ~wei \ ~1:1 has hel'n in Ir~l'b, Engel
mAIIU, fuJJy '!haracteri zt'tl ag above uutl er tht· ' "cl',)' al'"rul'l'iat~ spcci li c U:UllC 10R!!"
,IHn"at~. 

• 
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24. Caclae setiapinus, 8p. nov. 
Mamillaria 8ctispina Engelm. MM. 

Fa.ciculate and ascending, simple or branch,AI at base, the Rtcm. 
abont 30 e m. hig-h and 3 to G em. in rliametcr, (h.\ll~(·ly euvered with 
remarkably IOIlg: ~tOllt ~"illc:-,: tnberclc~ short alld broadly coni(:al, with 
axil1ary wool: spines whitp, with blad\ tips; I':lclial s. 10 to 12, wiclcly 
spreucling, very U1I Crtllil ) , 10 to :14 lIllll.lollg. slenuer and 1IexnouI'\; cell

tral spilleg 1 to 4, lII{)1'C l'igid and much Ifltl1!~r (20 to 50 mill. ), the upper 
ones straight., the lowext olle Jonge:; t alHI honked (n~nally upwards) a.ntl 
oftell vilrionsly ellr\'tl(l a,lId twistcIl: (["uit obo\"ute a nd scarlet., 30 mm. 
IOllg: Reptl" hln('k lIlal pitted.-Type, Gabb 15 in H erb. Mo. Bot. Gurd. 

ltoeky or gl':Lvt'lI,v soil, San .J nlio CanyoJl, and ill the vicinity of Sail 
Borgia., Lower Ca.lifoI'liia. 

Spc .. imells examined: LOWER CALIFOR NIA (TI'. 11(. Ga.bb 15 of 18G7, 

at Snll 130rgiai /imltdcgec of 188!), frum Sau Borgia aud San Julio 
C:lII,)'Ol1 ). 

In hi!\ nntee Mr. Gahb t1 0sc ribes the fl ower as IIlnrge, 3 to 3, incllOs long, hol1· 
shaped. of 1\ heflll t i I'll J p nrplish rell color." colll'l'rn i ng which J tr, ElIgt"lWfilJll I'cmark9 
II (Iii!;. won)d Itlllit·;ltc I' ('or,v I,hanth , hnt, t.he tn lwrcicM Eil.a ow Jill traco of a ~I' .. U\·e, 
allll , mOTl!o\'t'T, a with.' r pd fi 'llIllnut of a Oow t.'!, la tf'!rally atl :wlu'li ( tH\y 18 to:.tO 111m. 
long ), 80 tiz :lt. I ha .... e IHI t\ullht that Mr. O:l.1.1I 'H /ltah~lllOnt i~ fll\wdctl on 801110 on 'or." 
It is Vi'r,Y pl'ohahl,~ that t,he flowi'rfl are [leUI'll:\. :llHllargt'l' t.halL 111'. Engellilann Flng. 
gcsta, Tb l' spct:ief< is ,'lo8dy allied to (:, "OI1(:(/IIlIIt, hut tlitl'crs ill its 8hort(~ 1' tuber· 
cles aUtl nlll\'h lu ngor ~piI\Cft. Ahont l\ Ilo7.CII stoms r ise ill Po clump, ahout a foot 
high, cd \·c!rill :..t" an are: ~ ()f 2 or 3 fed, These two 8ped('~ reprcsollt 3 very Ilil-4t iJlct 

Lowe r C;~lil~lruian groul) of cy lintlr·i.·al and lr ooKI'.l EUJIIlllllillarias. Both probahly 
hav6sho wy I4ca rlet t] O\H r )o\ :l11ci lIIay attain cO ll:-litll'rablo 11:Jl gt.h wllf'1l growin;:: upon 
roek Jotlg'cs!So as to he(~ollltl IWllIl l'llt" 'I'll (\. s"l~eilllen~ of C. I1CtiSpillU8 from Sa.n .Julio 
Canyon arc frolll yOlluger pnrts l\ll(1 sIll.'" hnt. a l';in).':'lc IOtlg' nntI hooked central. 
The San Borgia. 8p(; dltu~ni'l show mm;t.\y :~ 01' ,1 mOllt r:! }.", the }OW f;, .. t ono hov'k6fl anel 
b l!(-'umiug I'IlilIarkably lOltg <IlI tl Oftl' lI ,·aril)tI.'4ly twisted and curveu. Howo\'cr, I can 
discovor uo difference excII)lt KliCh lIIi may be uuo tu age, 

...... Cefl/I'ul spilleR })j'CII,m t and not ltookr.d . 

.0-- CI"nfl'all'lpitlf'8 morc thaI! ml(~, IOllfICI' thall tlte radials, which are nUmerQUlt, wllitc and 
8lelld,,,' (" tlpilfm'!I Q)' b?"iIJII,../i};e) ( l'ifJi(/ ill C. Halri). 

25. Cactus balei ( HT:lIHI, '~(' (} ) ' 

Mamillana hare; BI';tIl,le;:llc, P rof'! . Cnlif. Acat!. SeL Ser . 2. ii. 161 (1889). 

Stems cylindrical, 8 to 10 ill a tlllrll)l,about :m (~TlI. Ili;.!:ll all(15 to 7.ti cm. 

in diameter: tubercles sllOrt, with axillilry wotll: I':lllial spillt,S 10 to 22~ 
rigid and erect· spreading, unequal, 6 to lij mID. long; central spilles 
numerous Iwd erect·~pl"eadillg, 1 to 3 of them ve.ry stout and ))l"omi
IICllt (:!5 to 35 nun. IOllg); all t.he Rpi nc~ ~ Il'ai~·ht. , :~t first rt'ddish bl'own, 
becoming yeUowish alld H~by, more or It',ss dark -tipped: flowers 2,;; em. 
long, bright scarlet (:' Imost throu~hout): fruit 12 mill. long, clavato 
and red: seeds black aud pitted. (1 ll. I. c, t. 6)-Type in IIer!>. Calif. 
A('ml. 

Abundant on Magrl~'lena and Santa Margarita Itdallds, wes tern 
coast of Lowel' Califuruia. ! j'l. J a.llUUl'Y. 

-
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Specimens examined: LOWER CALIFOR='IU (Brandegee of 1880, on 
Magdalena Island). 

The tubercles are so closo t,ogether that, thn plant appears thickly covered with 
the unusually stout unci ered-f;Jll'('adiu,g ~tJ'aight. ~pilles, a few of the centrals being 
specially 11l"Omincnt. The plant is more Sklldl'l" than til(' onlinary (, cyJindrical" 
members of the gOIlUS, but stouter than tLe slemler lwuked forUlS of the preceding 
section. 

26. Cactus rhodanthu8 (Link & Otto) Kuntze, Rev. Gell. 1'1. Z61 (1891). 
Mamilla·f'ia"hoda"l}w J.inl, & ()f.to, It'OIl. t. 26 (1828-31). 
Jlaluillaria lal/ifera Haw. Pllil. ),lag. lxiii., .J1 ( ), llot Bnlm-Dyck (1850). 

Oblong or subcy1indric, 30 cm. or more high, 7.5 to 10 cm. in diame
ter, of tell forkiug' from the middle: tubercles eonical, 12 mm. long, 8 
mm. in diameter, with woolly axih;: radial spines 11) to ~O, bristle.like, 
wldte, the lower 10llger (8 to 10 mm.); ce1ltral flpines nor 7, rigid, whit
isll with blaek tip, l~ mm.long: tlowers rose color, 12 mm. in diameter: 
frnit ~.5 em. long, cylindrical. (Ill. I. c.)-Type nnknown. 

Referred to ::'tlexico ill gt'neral, bu t reported as yet from San Luis 
Potosi to south(~rn Mexico. Fl. profusely aU I-iUJnmer. 

Specimens examincd: SAN Ll'I:S POTOSI (BoltJ'gcau 47; Pringle 
367H; Eschanzicr of 18!H): also growillg in Mo. Bot. Gard. 1893 . 

The specimens of Bourgeau and l'l'illgle Ii:! YC sumcwhat LargoI' spines than the type, 
as indicated by tliO dCHCriptioll. 

27. Caotus rhodanthus sulphureospinus, 
Mamillaria BUrp/Wrea Forst, JIancliJ, Cact. (1846), not Cacfu8 8117pltureu3 Gil1. 

(lH30). 
Mamillaria rhodatltlw IIldphlll'ta Salm, Hurt, Cact. Dyck.ll (1850). 

Central spines sulphur·yellow; otLterwise like tLte species.-'I'ypc 
un1i:1l0\vn. 

SaIl Luis Potosi. 
Spccimem; exalllilled: SAN I~UIS POTOSI (P/c{tTcr, with no numbcr 

or date; Esc/wuzier of 1891). 
The varietal di~tilldiou maiutHillcd seems a small Olle, but it is constant and 

striking, so far as can he discovered. 

28. Cactus oapillarts. 
Mamillaria lallifera Ralm, Cad. Hort. Dyck. OR (lH30),"llot II:Lw. 
Cactus lal1ijel'u8 Kuntze; I{ev. Gen. Pl. 250 (I8Hl). 

Cylindrical and eI'cet: tubercles crowded, conical, glaucous, with 
axillary bri~tlcs: radial spines eapillary and very numerous, white a.nd 
cl'blll'tl, cutird,\' covering' the plant; cClItl'a.l 8pille~ 4 to 6, righI, stl'aigllt 
and spl'eading, straw -colored, t\ to 12 HIIII. IOIlg': flowers equaling tile 

tubercles, the yel10w petals stl'ipl'd witli red: fruit UlIkUOWll.-T .. vpe 
ullkllOWIl. 

Heferred to ~ff>,xico in general, but defillitely kllOWll only from Coa· 
hnila. 

Specimens examinell: COAHUILA (Palmer of lRRO). 
There is a cOllfmdoll of sYllonY:lly botweeu this specim, and C. rhodanthu3, both 

having beeD named MamWaria lalli/era. The eu,rlitlr M. laJlijera of Ha.worth, how-

, 
v 
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ever, I" el(>:lrly M. rhodanllla of Link & Otto; and alt.hough Prince Salm-Dyak 
roviv cd the HalUe for tho present species, the Ia.w of hOlllolJymll will not permit it to 
st:lnd. The name proposel1 refers to the abundant disJ)lay of ea.pillllry radial spine&, 
wbicll Ie probably the mOMt nut able feature. 

29. Cactus palmeri. fill. nov. 

Cylindl'i<;".l: tubcrde.s crowded, glaucous, cylindriral (somewhat 
hroadest auove), about 4, rnm. lOllg, wiUI dense axi11ary woo) containing 
bristles: radial spines ~;:; to :30, very slcmler and white but rigid, 
about [) tnm. long, ~preadiIlg or somewhat n)diallt,entangled with those 
or Ileigllboring tuuel'cles, and so COVl'riHg the whole plant; central 
spines 3 to Il (usually 4), more rohust, ered or slightly divergent, 
brownish with darker tip, 7 to 8 mill. lon~: Jlower~ small: fruit clavate 
and scarlet: seeds hlack aml strongly pitted, 0.5 to 0.8 111111. in diameter.
'rype, Palmer 921 in U. S. ~at. Herb. 

San Belli to Island, 011' the west coast of Lower California. 
Specimens examined: [,OWER CALIFORNIA, S,," Beuitolslaud(Palmer 

921 of IS8U, repOited as ilfami/laria Goodrickii). 

Very elusoly allied to C. capillaris of eastern Mexico. 

30. Cactus stellatull Willd. Enum. Snppl. 30 (1813). 
Cactus pllsiUIIR DC. Cat. I-Iort. ~(om'lp . 18-1 (b!l3), not R:\w. (1803). 
Ma lili/fu.ria }Jfl8illfl DC. Prod. iii. 459 (1828). 

A very COlllmon West IlIllisn species, apparently differing from the 
varicty only in the very much fewer (12 to 20) radial spines, although 
IlumerOUS spceimclIs, uoth Ilrieu a.nd living, were exa,mined for addi
ti011Ul charact.ers. 'flli~ ditle-rence, howC\'cr, i~ so constant a.nd strik
ing that, taken together with the wioe geogl'aphical separa.tion, it 
should stalld as varietal. 

31. Caotus stellatus texanus (F.ngelm.). 
Mamilfllria pU8illa I".calj(~ EIlJ.{cllll. :;YI). Cact. 216 (1856). 
Malltiliaria lex-ana Young, Flo Texas, 219 (1873). 

Ovate· globose, ~.5 to 3 em. in diameter, 2.0 to 6 em. high, proliferOllil 
and at lengt h cesl'ito,e: tubercles 7 to 9 mm. loug, the IOllg "xillary 
wool intermixed with several cnal'SC twistt~lllJri ~tles; radia.l sl.ine."3 very 
numel'ou~, in lIIany series, the ontt~r olles Fm t.o liO} ca.pillary, white, 
elooga.tc<l aud flexuous or crisped (I:! to t n JIlin . long when straightened), 
the inlier ones (10 to 12) more rigid, slJOl'tcr (fi to 0 mm.), pulml'uicnt, 
whitish or yellowish, usually darktil'l'e<l; ccnt.ral spines 5 to 8, rigid, 
stra.ight, pulJescellt., unequal, white below alltI reddish or dark above: 
flowers 1.5 to 2 em. IOllg, the yellowish-wllite petals with reddish mediall 
band: fruit 1.5 to 2 em. long: seeds uhtck and shirting, cOllspieuollsly 
pittc(l, J.~ "lin. long. (Ill. Caet. Mex. Bouud. t . ll.)-Type, Bigelow 

, specimens iu Herb. Mo. Bot. Gard. 
From the month of the Hio Grande to El Paso, Tex., and southward 

iuto Coahuila aud Chihuahua. l!'J. Match-May. 
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SpecImens e~n.mined: TEXAS (Bigelow of1853; Neally of 1892): COA· 

HUILA (Bigelute of 18;;3): also growillg ill Mo. Bot. GanL 1892 and 
1893. 

The exterior capillary spines cover tlJlJ whole plant as with a coarse wool. 

32. Cactus pringlei, ar. uo \'. 

Globo~e (!), 5 em. ill di;lIll(~ ier: tnbercIeR abort·conical, about 6 mm. 
lOllg, with vcr,\' woolly axi ls: radial :-:pilll'S 18 to 20, sctacl'(lUs-bristly 
alJd radiant,,Ij to to; 111111. IHII~; celltral :-opine=-! 5 to 7 (usually 6), stout 
amI horllY, more or I, '~:-; rCt;ul'ved, spl'c,uii Ilg, 20 to j;) mm. long-; all ::-\tn1w
colored, but the cellI r;II;o' oark,')': tlowe.rH flt'l'l' rcd (darker, C\'eu IJrowlI
isl" outBid,,), 8 to HI '"I1l. long: fl"Uit ulJkuoIVJI.-'l'ype, PriJlgle of 1891 
in Herb. U ra \'. 

" San Luis Potosi. 
Specimens cxamined: SAN LUIS POTOSI (Pl"ingle of 1891). 

Evidently a IIlt\mhel' of (he Chl'!f.wwllili ha ~rollp auJ ncar C. rhodanthl18 8ulphureo-
8pill /f8, but dill'!!r,; ill the m 11 (' h silo]'1 ('r tu iJcri'l e!j, 8 trn w-colored spines, shorter radials, 
much longer ceutra1s, aud rlllla llcr darker flowers. 

33. Cactus sphcerotrichu5 (Lem.) Kuntze, Rev. Gen. P1. 261 (1891). 
Mantilla ria 81"UlTflll ' j , ',ft 1 .('111. Cact. ;iil ( 1f<:l9). 

Depre~~e.d·globose: tulH.' l'clPs (~ylilldl'ical, obtuse, with some axillary 
bris tles : radial :-;pilH's VCI'Y much CI'o\wlcd: excccf1illgly Jlumerous. 
rmliallt, very sleudet' aull iJristle·Iikc, white; central spines 6 to 10 and 
en'l' moro, erect and more rig id: tlOWCI'S pale retltlisll: fi'uit ullknowD,
Type unknown. 

Heferrcd to Mexico in general, but reported only from Han Luis 
Potosi. 

Speeimens examined: Mexican ~p('('imen~ fl'om Rort. DyCk in 1857; 
from Hort. Pfcrsllol'f ill l S(iH; and ~Towillg in :'110. Bot. Ga.rd. 18!l3 (ii'om 
material sent by Pri IIgIe from Sail Lnis Pot.o:si). 

_ .... l'hlJ lJil!g llJ oclitrallJpill e IJlwrlCl' Own Ute radials (in C. l<Ulgimammacentrat. 0/1011 

morlJ than olle and 801ll{'wliat lonyc1'j . 

34. Caotus gabbii. 8p. 110\· , 

.Y'amitlaria {Jabbii Engellll :l1~S. 

Globose, 5 to 10 CIII. ill fli ;Hn«~tf'-l' , r-: implc : tnbercles cylmdrical, 
slender, 12 to 14 HlIll. long~ with woolly a:xils: radial spines about 13, 
[) to 8 1I11H. long, lowcr om's IOllger HtHl stouter, cspecia1Jy the latera1 
ones pecti nate; the eCIl t.ra 1 shortcr, stra igh t, and robust: flowel's small, 
yellowish ·red: fruit UllkUOW11.-'1'ype ill Hel'b. l\Io. Bot. Gard. 

Among rock s, fi'olll Sal( fglJ<tl'io to 'Ii :, . ..:ioll ~a1t F(,l"II:llldo, Lower 
Califol'nia, amI " lwrb:tp~ fa rtheJ' north ill tile. illti·riot'." 

Specimens examillc,!: LOWER CALU' ORNJA (lL J/. G"bb 1!J of 1867). 

35. Caotu •• ph~ricus (Dietr. ) Kunb.u, Rov. Gen. P1. 2Gl (1801). 
Mamillaria Bphwrica J)ietr. 0411:.:-. G:lrt. Zuit. xxi. 9·1 (1853). 

Obovate or clayat,l~, [i t :lIl. or more ltig-h, pl'olifcl'ons and at length 
densely cespitose: tuuCI"des c1ulIg"ted·ovate, 3Cntisb, 12 to 16 mm, 

, 

• 
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long, with axillary wool: radial spines 12 to 14, scta rcons, 7 to 9 mm. 
long, bulbous at base, straight or curvell , whit,,; eentra \ ' pine straight, 
subulate, somewhat shorter, but scarcely stouter: fl owers yellow, 3.5 
to 5 em. long: fruit unkuown.-'l'ype unkllown. 

Sandy ridges in the valley of the l~io Grande (hoth shl,'s of Oil' river), 
from the mouth to Eagle Pass. Fl. from ,1\1:11'eh tlll'ollg'hont t.he. i"easoll. 

Specimens exarniucd: 'TEXAS (Schott of 18.";2): also .specillJens culti
vated in St. Louis ill 11>45 and 186 1. 

Dietrioh's description was taken from plan ts collcdtld lly Po~elger at Corpus 
Christi. The Schottspm.!.illlcll .... a re frulll Raglo Pa~... Dr, EIIg""jW:lIlI! ('ail s ntt cutiHII 
to tbe fa.ct tLm t this Kpllt~ icM "'llp rfHlc hos VOltYl ' l!A XT Ii A in it.'S ('xserto.' ovary :nul 
large flower, bu t the tlowurs are clearly [Win th" ~rowth of thn prt:,'eding season. 
The species is rla itl to he too ucar t,ho ).I cxicau C. IOJlyiwnlUllw .)1' (' j '1l 1 ra l alLtl 8011th
t:rn Mexico, but ill tbo ~bsonC6 of tYI)/) 8pooillll'lI 1) of .. i lllt~1' the Ipl~:-;. t i ,," ca ll lint, 1.(' 
sottled. Tho u8ua.1 characterization of C, lOllyiUluf/tJ/l/t il; a~ fullow~, which tH:ClU S to . 
wake it distinct enough: 

36. Cactuslongimamma (DC.) Kuntze, Rev. Gon, PI. 260 (1891). 
Mamillarid longimamma DC . Rev. Caet. 113 (182!). 

Ovate or at length cyliudrical, s imllie or cespi tos.e: tubCl'cl(\:; oblong· 
ovate, large at base, 4 to 5 cm. hlJlg: radia.l spillcs 7 or 8, ratiiallt awl 
eqnal, 8 to 10 mm. long or more, 1Il00'C or les~ lluucsccnt; central ~pill('.s 
1 to 3, somewhat longer alltl ~}ll'e;t dillg : flower ·t CHI. lnllg'~ bpt:Olllillg (j 

cm. broad when fully expand"d, yellow. (Ill . DC. Me'". Caet. t. 5.) 

II. CORYPHANTlfA. F10lters from tile base oj (I. groote on young or 
nascent tubercleR (hence appearing terminal), fJwstfy large: spines never 
hooked (except in the doubtful C. bru!!ll ell .,) . 

• Flowers ycllolD. 

- Th' originally centra l jfQ1(1er, plili/wl asitie b!1 Ow CQllt i llllflll !J derrlopfflc1lt oj l lC1D 

tubercle, : usually a Bingle pf'ominen t cell tral sp ill e. 

37. Caotus misaouriensis (Sweet) Kuntze, Hov. Gen. P I. 2:.0 (1801). 
Cactus mamWar,s Nntt. Gen. i. 295 (HU 8) , not, Lin n. ( 1753). , 
Mamillaria mi8sOlu'ienlfis Sweet, Hort. Brit, 171 ( 1~~7). 

Mamillaria simplex Torr. & Gmy. Fl. N. AIlI. i. t):.d «(8-10). 
Mamillaria nuUaUii 1':II I;C)III . PJ. Feild!. 'I~I ( UU9), 
Mal1lillaria "oleslei"ii Britton, Bull . Torr. But. Cluh, xviii. 3G7 (lRflt). 

Globose, 3.5 cm. in diameter, sillllJIc or lIc.1.rly so: tlllH'I'('lcs ovn.t.~~· 

cylindrical, 12 to 14 mill. Joug, Hlig-ht.ly gToon'd: radial ::o pin es t;; to 17, 
straight, whitish, ~ctaccous, somcwhat unequal, 8 to 10 1I1l/l. IOIlg'j cen· 
tral spine more robust, stra ight and potTcd, I'uhel'nlent, 10 to J:! IIIIll . 
lOllg, often wanting: flow or.s about 2.;) em. IOllg, ycl10w or rcudi sh: 
st,igmas 2 to 5: fruit globoso, sc.."1.l'Iet, 6 to H HIli!. in diall\(~ tc l': seetl~ 

globose, black and pitted, 0.8 to 1.1 1Il1ll. ill ,Iialtlctcl'. (Ill. Caet. )I ex. 
Bound. t. 74., f.6, see(h;.)-'rype unknowll. 

High prairies of the Upper lIlis"ouri , fl'om l\Iont."" to South llakllta 
and southward through westerll ~cbra!"l\a to \\,l~:.;tl·1'1I Kausas mul tile 
easteru slopes of the mountains of 00101''''\0. 1'1. )lay. 
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Specimens examine!!: MONTANA (Nolesteh, of 1893): NATIONAL 

PARK (Tlcecdy 423): SOU'!'H () .\ ""'!' A, (""ilectorun known, in 1847, 184$, 
1853): NEBRASKA (llltydcn or 18;;;;). 

38~ Cactus missouriensis simms (Eng-elm.). 
Mamillal'ia Itimilis El1~. ' llll. PI. Liwlh. :H6 (18·15). 
Mamillaria 1m/taWi ('(I'!(J lilol!a EIIJ..:"dlU. S,n!. Ca.ct. 205 (lR36) • 
• lfumillariG mitlBoul"iell llis C(l'lfpi/fJlfa \V;l t linn, Hiltl. lllllcx; ·IO:~ (1878) , 

Ce~pitose, with 1~ to 15 pnhernlellt radL,l Spillf':->, the central very 
oftOIl wallting, larger flowers (2.5 to 5 em. l olt~) ~ fruit.and H('ed~ (1.0 to 
2.2 10m. in diameter), amI.J stig'lIIas. (Ill. Cnet. )[cx. Bound. t. 74. t: 7, 
scelh}-'rype, Lilld]lC'imer, "r 1,,4.) (1) ill ll erb. Mu. not, Gard. 

Frum the Kallsas Hi vcr, K:nlsas, awl ea:-;tcl'n Col oralio, soutlnvaru 
through Oklahoma. to the Sail Alltollio Hivel', Texas. 

Specimells exam;"e.]: COLORADO (U runIC of 18.0) : KANSAS (GaYle· 
tOll, Mtof lS91, from Killgma,1I QOllllty, d istrilmtt.'d l\:O; 11Ia-IIt-;llltritf. dluty· 
acantha): OKLAIIOUA. (Carleton- 1~0 of l tiV I ): 'l'gXAS ( IAwlheimer of 
18.J;;, 1850; lrri!lht of 1&:;0; Uecl!r(~/wn 72.; ) : also ~pe('ime. lI:;; cultivated 
in Uncocl's Garden in lSJuj alld ill 8t. Louis in 184u, 1047, 105!. 

The ccspitoac masses aro oftcu !L foo~ broad • 

39. Cactus missouriensis robl.lstior (Eng(·lm.). 
Mamillaria similis I"olllll(fiol" I·: ngl']m. 1'1. Lilldh . 200 ( H~.rJD). 
Mamillaria -tlUllllllii ' ·(Jblll1tiUI" E IlJ4t>lm . and Hi':':-QI. Padf. H. Rt:p. iv . 28 (l8W). 
Ma",il/aria nlitHloul'iens;H riJblllflior W:lL>lou , Hih I . JII~lcx , 4.JO ( 1878). 

Almost simple, wit-h Ivng-cr and loo:';el' t uhl'fClcs, 10 to 12 s tQuter 
radial spincs (H to Hi 111111. long), a, Hinglc stOllt. c:entl'ai, larger tiuwers, 
anti 7 or 8 stigmas-Type, LilldlJ{'imcl' of 184;; ill Jh'rb. Mo. Bot.. On-I'd. 

l"I'OIll :o;ontheastcrn C010l'IHI0 and the CatHuliuTI Hivcr (Oklahoma and 
Illdian Tl'rl'itol'y)~ to the <..:olol'ado Hi,'el' of Tcxa~. 

81'ecilJlcIIs eXCllllill('li: Tl';XAS ( Li llf7lwimer of IS·W, 1846; B-igcZ()w of 
18t;a): a.lso spt'cimclI :;; t:llitivated ill St. :Loni:; in 1 ~H7. 

III Uigelow's SpccilllCWi tho contru l spino is mm;tly lacking:. 

40. Cactus acheerii ( Mllhl~.mpf.) KlIllt;w, R(l\'. nen. 1'1. 2Gl IlR91). 
Mam ill aria I1chl'(!ri i Mil II II!II P f. Ailg-. Gad. Ze i t. .\V. !J7 (11;17). 
Ma.millal'ia 8oitcCI"ii t'ufidn Ellgc]m. tiyn. Cad. 21i:; ( I ~,j6) . 

Ovatc·g-lolJose, 7.5 to 17.5 cm. high, 7.;' to l:!.J em. ill diameter, sim· 
pIc 01' Apari np;ly prolifel'ol1s at ua8e: tuhel't: lf'.~ Jarp;e (:t.5 to 3.5 cm. 
long), fl"olll a broad uase alltl stHl~hmly ('011 traded and aIru~st cylillul'ic 
(10 to 14 111111. ill diameter), d C('j,ly groon·d (I to 5 orhielilar glallds in 
the ~rouve), tli :'Ot-ant, spr(~ ;Hling- a litI aSeell(lillg, the lower ones shot'h' r, 
more tOllical and :'oolllcwhat i ll11ll'il'.atccl , willi ol'oad axils ami th o 
youlIgerdeHHcly wooll.v: radial Sl'i He:; () to 1 U, lo'tra igh tor :-;li.!..:·htly (;.11 rveu, 
stout, ri g id, bulbuns a.t lW:-i l·., whitish or 'yello\\"i~h (SOllletillles rt'dcli~h) 
with dark tip, the 2 to.) 10\\"1'1' antllateral UIlC:-: :o;toutCI' and eOlll}Jre~scd 
(IS to 30 mill. long), the 4 to 11 l1PP(~l' 011(':0; wc:l1\l)l' ;lIId tCT'dc (10 to ~O 
mm. long); centra.l SpiIH~S 1 to 5, stuut alld augled, :W to 3U mm. long, 



112 • 

mostly yellow (sometimes reddish), , .. ingle one very stout and porrcct: 
flowers 5 em. long, yellow (Rollletime" r~ddish tinged): fruit ovate or 
subglobo,*" green: seeds large (311101. long), Oat and obovate, red.
Type unknown; tlmt of the oltl val'. va !ida is tbe Wright material ill 
Herb. Mo. Bot. Gard. 

Sandy ridges, southwest.ern Texas, from Eagle Pass and head of the 
Limpia to El Pa~o, a1111 sonthwanl into t:hillllahllft. Coahuila, mid Ball 
I.-nis ·Potosi; also southern .Mexico (fide J1(>-m~lc'y). 1,'1. .July. 

Specimens eX;llHillctl: TF.XAS (lVrinht ·Utl, 478, of 1851, 1852; Evan.tt 
of 1 H!ll): SAN LUIS POTOSI (Escltanzier of 18Ul). 

Tlw vaT. "nUda was dp);\:l'i\)c,l by Dr. io:llj.!;tJim:lllll withont hilving seen C, acheel'ii, 
the only kn(l\\· It·\l~e of that R(I,.wiel! being' obt.:tiHed from t.h e .lt~ "(,l"i]ltion of Print'c 
~allll.Dyt · k ill Cat·t. Ifot' t . " yc.: k ., which see mod to indi eatfl n ilrllallcr form , with 
fewer K}lincli tl1 :t.1I tho Texan form . Howeyer, wlu~ n d silillJ; rbe (~nll(\ction8 Hf Prince 
Sahu-Dyck , J?r. EngchnnllH fmllul ol'iginal ~pndmcn!i of C. 8cltef,,.ii whieh wure 
cxaetly Ids YaT. I~ fllida. Su fOIl' ,11$ ('·ull('e{iuns 8how the Texan form seCIlU'I t() h(~ moro 
rohtu~t th,11l tho :\Iexiean, hnt, tht' material i!ol too seauty tOjlll'jtii'r !'Illeh a g Clwrllliza
tioll, Dr, EH~dmann sp(~ :Ll, !oI /If thiH specicfI as "a. stately plant, by far the largeBt 
of the northern Mamilla rim. " Its tl\lll~rc l t! ~ are bright gl'cen and in be:mtiful 
contrast with the showy yellow 61,iu08. 

41. Cactus robustispinU8 (Schott) Kuntzo, Rov. Gen. PI. :!GI {l891}. 
J[(//JIillal'ia l'OUlIl1liltpillfl. ~dlOtt in Ellp;ollll, S~'n. Caet. :.'t'i5 (1856), 

A large stont plant, ~illlple or CC!'Illitose: tnherc]eH largp, ~nbterete, 
nearly :.!.:J em. lOIlg- (and a.bout the RalllC di:-;tallce from t"-:wh otil(",r ): 
radial ~)lille!o\ 12 to 1 ;~, stout ,lIltl rig-itl,18 to 30 min. IOllg, tIle lowel' 
()nc~ the ~touter, more ~)nRl{y, straight or oftell tl1l'\'etl dowllwanls, 
the npIlel' straight a1ll1 faseided; t]le t;olitary ecntrnl ~pine stout, com
prcs~ed, curved dowllwards (ocea~joDany an additiollal straighter 
upper Ollt' ), not lllueh 10llger than t.he I':H1ial~, the ha:-;e uearly 2 llUIl. 
wi~lc; all the Rpiue.~ horllY amI bhu:k .tippcd: flower;,; 3Ji to.~ cm. )Ollg, 

with very slender aUll cOIl~t .. ieted tnbe, sa.rroll-Y(lllow: fruit green: 
scells large (3 to 3.2 lIIlll. lotlg' am] 2 mill. ill (IinmHcl'), obliquely obo
vate alld cllrved, smoot.h alld IJrowlli.h. (Til. Oilet. Mex. Boulld. t. 74. 
fig. ii, Re(~d:o; ) -rr.n)C, ~chott ~lwdlllewo\ in Herb. }Io. Dot. Gard. 

"011 g'l'assy prail'i(':o; Otl the tmnt,h ~ide of the Bu.buquibari Moun
tain:-o," Sonora. 10'1. .July. 

Specimolls exalllillcd: SONORA (Schott of 18.53-4). 

Dr, Engdmann remarks that the seeds of this 81HH:ies are l:trger than thm:\o nran,Y 
other ]familfaria known ttl him. 

42, Cactus recurvatu8 ( t<:II~('tlll, ) KIiUlw, H~v, I;en. PI , 259 {1891}. 
i\lamil/aY;U rl','"rI'i8/ ,i,,1/ ElIgC)Ill, S;nl. Cad" :m5 (1 K"» , not Vries. 
jt/r/Illil{(II'ia reC/I/'ffllel EHgelm. Trall ~, ~t. LUlli!l Aeall . ii , !..'O:! (1&33). 

GIOUOSl~ OJ' d('Jln'~scll · gloh():-;e, 7.0'') to ~u elll. ill diameter, Simple: 
tubercles ovate, deeply gToOV('U, crowded, sOlllewhat imbricate, 10 to 
1:! Bllll.loug: L'auiull:lpillCs I:! to ~O, uullJoui:; at ba.se, compl'e~~cd, rigid, 
reelll'\'t~d 01' flexuous: :; to Ig mill, )HJlg, whitish 01' horny, in.terwovell 
with al.lj~collt clusters; ceutl'al ::;pillC ~uJital'Y (sl)JIwtiwcs all additiona.l 
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upper one), Btonter and longer (12 to 20 mm.), dark, mostly strongly 
recul'ved and apprc~s(·d (ral'(" Y strai~hli sh ) : ttower~ ahout:t5 em. long, 
yellow (brownish·tinge,\ outsil\o) : fruit unkllown.-Type, Schott speci· 
mens in Herb. Mo. Bot. Gard. 

From SOllura. to soul-herll "l'fexic'o. Fl. tTulie-Angust. 
Sp~cimells examillcd: SO"OltA. (Schutt of 185;; ). 

43. Cactus e.lm-dyckianu5 (Sl'heor ) Kuutze. Hev. Gen. PI. 26] (1891). 
Ma7lliflaria ,alm-dyr,killl/a ,sebecr in Sa lm, ( ' :L('f" Ilort·, lJy~ · k. 13! (1850) . 

Subg\obose: tuuer..)t"s IW y broad aud ret,,"c, almost 2·p"rtod by 
tho tomelltose groove, with axill al'Y lto('co:-;e wool: l'adia,l 8pill C~ 7 or 8, 
very rigid, wide1,Y radiant, somewhat (ml'vcu, 3 to 3.:i t~m.l()lIg·, ill oldet 
tubercles 3 to 6 addithmal slelH]('.l' and straight 01' twisted spines; th e 
~o1ital'Y celltral ~pille very titout, (~n'ct-~ llinws t a 4~m. IOllg: dowers ami 

• 
fruit ullknowlI,-'l'YlIe: Scheer !Says tL;l t t.llis plant, bl'Ought from Chi-
huahua by Potts, "lIl1fortllJ1;Lh.' ly pt'rbli ed;' alHi the descrip-tioll was 
drawn from fragmellis, wIdell in t hose au,)'o were not apt to ue l)re
served. 

• 
Chihuahua. 
Specimell s exa TId 11(1(1: CUllIP AilU A (" Salm of 1857 "). 

The 8pccim4'; 11 reCelTt:.1 to iN in 11..:1'1.1. Mo. 1101·. (;urd .• tlIHl reveals no 3/1dil,ional 
c haral·te-rH ; nor ('an tll e label he i ll l. 'I" I'l'f·tC'_ll, t~ x "" l' t that it iutl icatl's Ih;)t tho 1i 1)I~ci

",on is from pl:luts clllth' ate(18Ile res .~1\1!Jy ill the ganlclll~ of PI'i II Ctl .:3alm-l)yck. 

- +- Flower 471dfruit •. emailli1l!Jcell tl.alin til e t'eryu-oolly verteot: 0/ theplanl. 

- Central apille folilary or wanlit/g. 

44. Cactus compactu8 (Engellll .) Kuutze, Rav. Gen. PI. 260 ( 1891). 
Mamifl(O'ia compad(l Eugelm. Wisliz, Hep. 21 (1848). 

Depres8cd -glouu se, 5 to 10 em. ill diameter, silllple: tubercles short
collkal, crowdl'd, 8 fIllU. long: radial spines 13 to 16, rigid, recnrved 
and aplll'eSsc(l~ intc rwovell wi th adjaeellt (:lnster~ , whitish or horny, 
10 to 20 rum. IOllg; the erect cetltl'al :-;pille of tell waut,jng: flowers 3 to 
3.5 em. long alld broad , yellow (browllish withollt ) : fruit oval ~ green: 
seeds 1.4 mm.long, ::i lJ}oot.h ltlld yelloW'. ( Ill. Cad. :\Iex. l:jllIUd. t.74. 
fig. 2, seeus)-Type, Wis\izellus of 1810 ill Ilerh. AIo. Bot. Ganl. 

Mouutains ofChihuahna. 1'1. June- .July. 
Spe-t·illl c lis examilled: CIIlflUJ\ Hl- A ( lrisli..zcnu8 ot' 1846): also speci

litem; cnltiv."t-ed in St .. Louis ill 1f4H, lS!iO, 1854. 

45. Cactu8 radians ( DC.) 1\Ullt ZI', Rt:\". Gen. 1'1. ~61 (18!H). 
Mamilfal'ia rad ial/I! VC. Kf'.L ('ad, 111 0.'\:'::)). 
JIulIlillaria llCclilltlfd Eugdlll , :-:..\ II. ('aet, :!tjli \ l N 6 ) . 

Globose, 3 .. ::; to 7.;; 1:111. ill ci iailldel' , simple: tllhel'('I{>~ conic.nl, from a 
4-angled base, lowel' /)ll('~ :-;lIOI't. (-l to G IllIH ,) , 1I1llH'1' Ilow('r-hearillg oues 
longer (10 to 1~ III Ill. ), tcrcte : III II grooved: radial ~pillt,:-; 16 to ~,i, some
what recul'vcd frum n. Lulholls f'ompn':,,-s('d lIa ...:(" :-: 1 ill ' alld peetinate, 
horny or wbiti~ll (at. lplt ;!.,::! h a:-: lIY), illft ' I" Wo,·cll willi adj ' lI'l'ut dll:-;tel'~, 

those on lower tUUCI't:lc~ UiJollt equal (U to 10 llllll. ), 011 tlower-bearillg 
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tubercles elon::ratcrl, mixed with" few st(lnter ones and fasciculated 
• • 

(IOWOl' olles .W to 12 mill. lUlIg, upper 0I1~S l~ tH 18 mill. long and form-
ing nil al'ieal t.nft); centrals Honc: flowers over 5 em. long and a.bout 
(i to 7.5 em. ill diameter wuen expanded, bri~ht sulphur-yellow: fl'uit 
ovate and gr{'eu , auout 12 mm. long: seeds compressed, brownish, 
smooth '1IId ' hinilll';. 1.8 1ll111. long. (Ill. Cact. Mex. Bound. t. 11)-

• • 
Type nnkno\\,lI; tha.t of lIf. pecUnat(t Engelm. is the "Vl'ight material 
in H erb . .Mo. Bot. 0 ard. 

Ext..·II(ling from tll{,. llills n..lollg' thHLower Pecos to EJ .Pasu, sOllth
WNih'l' ll 'l\~xa~, southward thl'ong"h Coahuila· :tnd Sail Luis Potos i to 
8011 t herll ':\lex ieo. 

SJlccilllen~ eXlllllined: rr ... ~X.AS (Wright 2~G of 1840, also of 1852; Erans 
of 18m ): COAHUILA (PI/tiller of 1880; Hr •. Nickels): SAN LUIS POTO"' 
(l)an-y (f Pl(./mer ~(;;,; f.'l';c/tauz-ic"r of ISHI ): also spccimenR cultivated 
ill ~t. Louis ill 1853; ill )10. Bot. Gard. in 180J; and in Harv. Bot. 
<Jul'd. 
J:\' ~ ' ll ill the absence of the t ypt» ] hav~ ventured io refer Mamillaria peclilla'a 

Enl;clm.1o thi:-. Sp CciCM. Dr. Ell~chuaJl~ hnd conr,l!lIlefl that the two were I'not 
~lIlli d!·n tl.\' di sti nct,," lllHl the examination of Mcxiean fOflllS whi ch pass as C. ratii{lnIJ 

aLlludalltl,v confirms this cllndliRioIl. JJesides, every charader in the oriJ,Cillal 
descri ption of (J. 'radi lll/JJ apl'liclS exactly to the~fl )I cxican plants no(l to onf Te.xan 
81Ieci m(,11 ~ ae wt:H. ,\ side rrmlt the fa t' l t.hat OUl :'Il exicall sl)(~cimClls aro apt, to bo 
mon: rohlUoIt, 1l':Ill tli scovcr DC) dill"crtlilce wuatcvur. For discliSMion of relatioDsbips 
see nUtler C. I1 CQt!IIIIO id~8. 

46. Cactus radians pectenoides, var, uov. 

llitkl's in it . cespiluse hahit , fewer (16 or 17) and stonter spines (8 to 
9 mill, loug), illltl it:-; larger ntHI longer (10 Ullll.) less deeply grooved 
tuhul'cle~.-Typc in llcru. Coulter. 

Sail Luis l>otosi. 
SpecilllclI~ ex:unilled: SAN IJUlS POTOSI ( J ... ·sdlanzic-r of 1891). 

47. Cactus coruiferus (rll.": ,) Kunt.ze, Rov. GOll, Pl. :.!(}() (1891). 
Mflmillaria condjcm DC, Hev, Cact, 111 (Ut!!J), 
6/(l millaria impe:ricomll Ll.'Ill , Hort, MHllOV, Cult. [) ( 183!J). 
;lIam i lllfJ'ia ('OI' llij't:J'ailll jluit'tlIJUI tia lm , Ca-ct. Hort. l)yck , 20 (1R50). 

Glouose, 7.5 t:UI. ill tlialIleter, :-;illlplc: tubercles oblollg-ovate, 2 cm. 
long, crowtlt'ti, thCyollllg'cr axils \\'0(111,)': radial ~1)illel-l15 to~(i, rigiel and 
]lOruy, e,U'\'~d or sometim~R s tr:light, rcticxed, hlllllons a.t base, yellow
ish (whitcr with ap;c) a.ml wir,h da,l'k tips, vel'y~harp, 10 to 12 UlIlI.Itmg; 
the central olJe 1I1,wll Ktontel', darker, 8liglitly dctlexed, l~ to 10111111. 
long, SOllletillle:;; wa.lltill~': tlowm' IlllkIlOWII: fruit obovu,te, rcd, :! cm. 
]01lA': seed", reddish, angular, SlIwoth ,:t 111111. JOlIg.-'l\YI}(~ unknowll. 

I"l'om Sail Luis Pot.osi to ,..OUUII'TII Me:xko, 
Spee~illH'ns eXHllIilH:Ll: ~AN LUIS POTOSI (PurJ'yof 1.879; BHcha,n;:ier 

of IS!)l): also Ml'ceillJell~ cllltivated ill Mo. Hot. Gard. ill IHU:!; grow
ing in Flame gardplI ill 18B;). 

M f{miflff I' i ll i III 1'f'.rtcIllIUl 1.1 ' III. , ' I n \'I'\\-:lI'fl s r \'lhu!(' il to a \' :II' i d,\·, W (1.9 basod npon fewer 
radial t'l,illCt< anY. HO eClll.l'al. A8 Llll ~ ('\~ll1\'al ;1\ 1)c\' :IIi I I)li:dly wanting in conneotion 
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with the moat numerous radial", and preHCut witb the fewest , gnch a form would 
havo to be separatetisolcly 011 the aloscllce of the celll.rid 8pine.and6H~1I in tho ol'i:,.r. 
inal dcs('ription of impuil:()ma the .~ fmtral 8pilH' i~ only "aid to be (( sometimes waut
ing." It bas been impossible for me to separate t.ho forms. It ahonld ho said that 
the fruit an<1s6ed cLaractcrs given Ilho\'o wpr~ tnlo'll !"r .. !11 n spe!!illlcll whoso few 
1':"lia18 and nO contrals WO,,111 unduubted ly ref<:r it. tu i lil lw ri' ;oma . As yet we aTe 
i~flomnt of the flower of C. cl)rllijt'Tltt. For lI i.-wlIi';!'O i"lI of rdaliollsbips see uutler C. 
8('Q/ymQide" 

- - Celltral spines 1 to 4. 

48. Cactus Bcolymoides (8('1Iei<1 \\".) Kunt z(', 1i1'Y. \. ('11 . r1. 261 (1891 ), 
Mantillal'ia 8eolylllQidc8 S..iu·ill w. Allg. C;arl. Zt' it. ix. H ( l X-It ) . 

Globoscur ovate, 5 tl) • .:, CIll, IIi:;1], slIb:'!i lllplc: tllbt'l'( ']es cOlden], 10 to 
16 mID. lon~, the upper elollgn ted, illcm'\'ed and illlbricate: l'ad ia] 1'i])iIlPS ' 

14 to 20, straight or nflcJl l'eclln'cd , white or horny, 10 to 20 nlJn. IOllg 
(the upper the longer); cClltra.l spines 1 to 4, JOII~(~r (18 to 3~ mill.), more 
dusky. curved, the upper olles tUfllctln!Jwi!nls and int.ermixed with the 
radials, the lower one 8toutcr, Jonger, allll eun'cd downwards: flowers 
{, em. long: fruit ullknown.-rry pe ulilwoWII. 

From the Pecos U,ivur, we,.;tel'll Texas, wt'stward into southern New 
Mexico, and southward into CiJihnalltta and Han Ijui~ Potosi. 

Specilllens examill ce!: TEXAS (Hay" of IS.)8): NEW 1Ilw\J r,o ( mile· 
low of 18,;3): CUIlllJAllFA ( Wi.,/izvnus of 18!1i): also spe,-jlllc,," cui· 
tivated in St. I~Olli K ill lS58. 

Specimens collected \)," "Irs, Anna. B, Nickela llf'rOSiI the Rio Grande frnm Laredo, 
Texas, and sbowing neither flower l10r fruit, foIl'i'lll to int ~rJ.:rade hetween C. scory
moides and C. &coiymQiti.:b 61t/r.a tuB. Tho hl~b i t i~ t ha t, "I' t he fUTmer, the tuhcrcles aro 
those of tho I :~tter, while tho l'Il)!nee a.re ~omow h:, t ;I i tr"I'I ~ 1I t from eitlwr, The U II In her 
of central RpincR in tbese f:lpOdlllflntl hi VI!!',}' har(l to cld lmnino, as un the a(lult t,nber
cle tlwy all IIssume a radial J1o~itiou, Tiltl lIf<ll:tl u(lll1t. Hl'rangmnent is all apparent 
n.hsence of cent ral spill c~; 10 to I:.! l' i::icl, "pn'alling' an.1 1ll0l'ti or h'i'!". rec'Il\'\' ctll'adiallj 
(increa>iing in h:nJ.!:f.h fmlll the Ifl W~'f'. t ~, whidl an: IIltls Uy wh ite or the IIppel' more or 
leslj dusky ; ana al)!),' (\ ~ .inA!. !',:hil"l the rallial ruw, ~ or 3 ~ I. t)ut, r l'(!lIl'\'eci 'as('clI(lillg 
spineR, which aro wbitf! wit,h tipil JUOT" or It,S," l'I~ fldish -h]tw],: . OlHl of the 1'Ipilll'fi lIRU
&lIy milch stouter anu I tll1~ tl l' t.han the ()tllt~n;, Tlrill forllllll:t y l'epl'C'~(~nt:t di:-.;t.illct 
spec ie~, but it seems very ull!mfc to ndd !;pcdeIJ to l.bo C, S('OI,lf'1I0i dc8 :;1'11111) without 
the fullest information. 

Prince Sa.lm-Dyck re fl.\rs C, Rco/.'Im nidc8 to If M_ daimollo('oras l~om, Caet, gen. nov. I 
p. 5," but no mention of sllch a nallHl can lJe fou nd in the work referred to, Labonret 
refers C, cornifl.'rU1J to the Bam ~ ~ IllLJIIC aud l'c!i.'l'l\Il(;I', If Ii M. daimOllOeerlHl" was ally
thing more tha.n a garlh:u IIr herlltlTin m namu ul;ed by Lemaire llulYO het:n unahlo to 
find it, nnd Dr. Engcllll :lIIn '~ not4'11 il uli c-a ie th :rt hi~ )If'areh m.' t wil.h thl~ :->:une Tt·~ lIlt. 

It is T)()~"ible that the H:tllW wa;; apl'li,'d I()o~d,\- to tid)! :l 1'~t ~ 1ll1,J : lI'.:'c of dusoly rdaLetl 
forms that Mcom to elustln' about C, cunlijl'TlI8, 

A UlO:-.;t porplcxiul-{ (jllt'sti nn of rl'l;l t,ioll,,,llip is l)l" 'St'lltt'll h,v thc f()1'[Il~ that lm\'o 
been (~ :ll1ctL l'cdiJlat1l8, Bf 'Q!!I"willn ;, '~ III"'lfll'; ( f'IfI('(/I'{(/ f(,~ ,I , Felli lIlIH, :11111 1,1.e ~J ('xi ,, ; 1U 

forms radian,. im-]wJicI)1III1S, lind /'orlli//TIlIf, lL Illay 111: th ;,t tile:,," al'c itlllll~rely ,-uri
cties of one 8trong poly m f)rphie typ, ' , Ifllt 0111' kl\lJ\" lecl g-e (If ('(I)'lIi/fTI/II j~ ,\;O JUI'OIl\
plete, and material of other forms is So :o<c'anty, th :lt, I (~an !lot \' I'lftlll'l~ tn lIlalw I;lleh 

-an a!!8crtion, However, it /sCOlitS prohahlo t.hat ,'"c1ia,lIs, Pf'(,/i!!fl il/,~, 8('lJl,I/llwidclf, 81l1-

catllB, and J<.:c1Iiull8 all haVe :.;rl~t'll frni t, while in impl'.T i c()lJIlltJ nlll! ('''/'Ili/n'IIS it is red. 
It has &1110 se('lllcd propor 1-u IIlcl'~C rmlia1f8 :lIHI/}('I'tjllutllll, aJ~o jmpl'.rk"'J/lI ,~ and corni
jM'u" and to refer 8ulcatus to Hco/y Jlwidcs a.~ a variety. Tllcllc 8,,\'en forms are thul 
redueed at le&8i to four species. 

--il 
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49. CactuI8colyilloidei sulcatus (Eng-elm.). 
lUnwi/lnl'ia 8ulcata Engelm. PI. Lin(lh. 246 (1845), not Pfei ff. (lR18). 
Mamillada. Ilt"obmj"ol'lIlilJ MuhhlllPt'. AUg. Gart. Zeit. xvi. HI t1t'l~ ) f not Sdleer 

(I!lOO), 
Mamillaria caicat'lila En~('lm . l'1. Lindh . 195 (18:"",0). 
Ca('tu. r.alcaratlL8 Knllt.T.e, He\' , (iPll. PI. :.n'!) ( l S!) l ) . 

Diflers in its smaller tiizc, proljfcl'otl~ alld mnth more cespitose llabit, 
tIle (lila ted baRo of the more 'lll'I"I(lillg tlllO('I'I:le" fewel' (8 to 12) rauial 
spines, usually H, ~in~lc cent.ral spine (wauting in yonllg' plants) and 
somewhat ]"rf,(er fI(lwel·s. (Ill. Cae!. 1IIe" llUUIIU, t. 74. fig. 1, seeus) 
TyJX', T,illdheimel' of IHH ill Herb. lifo. Bot. Gard. 

Texai', from the llr;lzfls to the ~ncces . 

Sped III ellS exam illed : TEXAS (IAnd" ei",n' of 1844; Fendler 34; Wright 
of 1850, 1854,1857): also specimens cultivated ill St. Lonis in 1845,1848, 
1853, 1859. 

ThiR ~cem" to rClprcsent the northeaRtcrn e:npn ~i oll of the 9pecie~, and doubtless 
it will ue f Olltl(l mergtng into it JolOuth find weISt of thl' XlI i'lces. Curiously enough, 
one of the prolll i nen t dis ti He tiollS origi nall y gi Vl'lI was the :;ill,ICle Ct'U tml spiu4;), while 
ill the type ijpccimen there OCCllr tuucrcIt's wilh more than ooe central. 

50. Cactus echinu6 (Eng('lm. ) I'Hut 7.e, !:C\' , Gcn. pJ. 260 (1891). 
.~/amiflm·;a toMnll' Elq.~c1I11. 8YII. , 'aM., 267 (1~iJ6). 

Globose or subcolli(~al, 3.fJ to G.D em. in diameter, simple: tnbcl'cl('s 
tel'ete, cnnil:a.I, grooY(',l ,Ibovp, 10 to 12 mIll. ]ollg: t'tIdiaI ,sl'inr . ..: Hi to 
30, l)Cct.illate, stl'a.igllt 0(' little enrved , rigid and a.ppressed (interwoven 
with lIl'i ;,:'h huri ng clusters), :ls],y- '~llit ~ (OftCIi tllls!i.y at apex), 8 to l!t min. 
long, the uppcrmost longct' (12 to ~O mnl. ) ; cClltl'al ~pines :3 Or 4, the 
upper ones tUl'Il(~d upwanl :ul(l iutcl'lilixed with the rauial~, tllc lower 
Olie very ~tlJnt, 1;) mm. IOllg, snlmiatc from a very thick bul})ow.; hase, 
straight ( l'<lr(~ly Hlightly curvcel) and porrcet (u.ccidn()u~ in old ~peci

IDells): tto\\'CI'S 3 to 5 CIIl. 1001g: fruit oval, elongated, about. 2 CIII. IOllg, 
green: seeds clnngatml-obova.te, browl1 :HHI ~lIIooth! auout l.S 111m. IOllg. 
(Ill. Cact. ;\le,. Houlld. t. 10)-Typc, the Wright and Bigelow "peci. 
Dl.('lIH ill llel'b. ~lo. Bot. rial'll. 

011 liIlH':":toIlP hill~, from tIl(' ]>1 '('0:-' Hi\,pr, ~onthwest{'rn 'f('xa~, and 
southerll ,,"ow 'Iexico; westwaru to the Rio Granuo (fl'OlH Pre~iuio del 
Norte Ilofthward ). 1'1. .rllll('. 

SpeeimellR examilJPd: T~jXAS (lrrirtht of VB!), 18;;1,1&,2; Bigelow of 
1852; Engelma.nn, with no number 01' tlilte; Evans of HHH). 

The CUfl.ract,'ris t ic a PIH'al':IIH'(j of the pIn n t. i fol g: i \"ell by tlu") ver ,\- ston t and atraigb t 
centr:~l Apillil At:IIHIiIlI-:' in (';l4'h clnstt' l' p~qlt ' u !l i"nl;'\1' to tlw plant Lull:... . The r:mge 
of thili t'lIH: des, h C' t WI 'C II the P ecus :11111 I,he upp , I' I: io l!rRlIlh', s.nggl!Mt ~ :lIIothp.r Mep~
rated ~I""HP, I>lIl'h :~ if! prt'",'nh' ,1 II,\' C. ~"(lIY"I ., id/'>; xnft-a l ll ii to tuo r'al!;l, bel \\,\'e ll the 
Bra;,;os unu Xucccs. \'t!I',Y frc'pwutiy HpoCil1lt:lll,. of (:, {'cililllilloccnr in which r'ome of 

the tubercle!! do not dev"Io!' ccutl'aJ spine!>!, and then tho !Opine eha·raeters l't ~!>It: lllhle 

those of e. ratliull8. III C. mdian8, also, an occas ional I'orrcct central s}line ifl found. 
'rhe."6 int.ergrll.ding fonnM 1 hnve oul,\' seen in Mexican lUat\;l'j al. For discussion of 
relatiolllthip' 866 untler C. f()oIUmoidu. 
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• • Flmvers red. 

_ Central H]Jl lIe .91)' i /ary or 80melimes 1cafltlng. 

61. Cactus dasyacanthuB (F.ngohn.) KuutzeJ He\'. Hen. PI. 259 (1891). 
Mamillaria da8,'Iacalltha Eu~() lm . SJ Il . Cael-. ~~ ( 18;')ti). 

Sllhg'lobo~e. 3.5 to 6.5 cm. high, simp!e: tubercles slender and terete·, 
spreading, lightly grooved even to the ba~e, S to 10111111. long: radia.l 
spilles 30 to f)(), lliostly in two series, stl'aig-ht and loosely ~pl'eading, 
the exterior onos (:1;) tn :J5) (;api1l;(.I'Y alld white, G to ]8 mm. long, tho 
interior ones (7 to 13) stifter (set,U't'ous ), IUII~(, 1' and da.l')~cl' and black· 
tipped; the (~elltral spine straight :lllti pOlTed, 1~ to 20 IUIII.long, often 
wanting: flower. small, red: frnit ovate, ""all (8 to 10 ITlln. long'): 
s~eds globo,e·ang-led, almost bl; ... k, pitte,I,0.8 to 1·2 mill. long (Il l. 
Caet. Mex. BOlllu]. t. 12. figs. 17-22)-'1')'1'0, Wrigl.t 110 in Herb. Mo. 
Bot. Card. 

From Bagle Pa~s, Texa~, w('~ twal'(l to EI Pa~o amI southern New 
Mexico, and southward intu Cldltllalllw. 

Specimons examined: T;;XA ~ ( lh·i!/ht 110 of 18!i~ ): ~Jo:w MEXICO 
(Va.sey of 1881; .lfeantsof ] x~,:.!. ill Big Ha ll'lwt i\[oulltailtls) : ()HlllUA
BUA (Prin!lle 251 of IS8,;, in part). 

Pringle 251 as c1i8trihlltcd tu Nat. !-I el'h. is C. ' ltfll'j'cI/IQ~u, . 

52. Cactus maculatus, "1'. nov. 

Obovate·eylilldl'ical, (j by 8 CIIl ., ~()mCwll:lt ('I':o:pitn!'t': tnhrrrole:o; ov~te, 

tCl'ete,10 mOl. long, grooved to the base, with uakcd A.xils: radi;1l 
spines 10 or 11 , stra.i~ht a.nd sprc:ulillg'. rig-ill , blackish (uceoming a:-.hy 
wi th age), black·tippt~ d, 12111111. \oll g; (-("lItnll :-opine Inrgc, more 01' 14..'·88 
spotted, erect, 25 to a5 1ll1ll. lOll,!.!;: flower 13 llllll.lullg", pinkish: fruit 
unknown.-Type ill Herb. <.:oultel'. 

San Luis p(,tOS1. 
Specimeus examined: SAX Ll 11S POTOSI (f:~;('lt(lJl ;:-';r-r of 1 ~~1). 
Somewha.t r escIIlble8 C. tubtn 'IIIY/HIII iu gent. raJ aplllJarallt:C, lHJt \ "t)1',r J.iJfcmut ill 

8Jline characters. 

53. Cactus bronneu8, sp. nov. 

Obovate-c,rJindl'i(·u.l,.'l by 6 em., simple: tllhel'cl('s ovafp, gTOOVP(] to 
the base, 5 to G HIIIl. lon g~ with woolly axiJs: radial spiu~ 11 to 15, 
spreading, ratber rigid alld browlJi~h (lighter with age), 8 to 10 mm. 
long; central ~pil1e mnch lal'ger, 20 mID. long, hooked: Hower and fruit 
unknown.-Type in Herb. Coulter. 

San J.UiR Poto~i. 
Sl'ecimeus exarni(led: SAN I,HlS POTOS I (E .,clw·".c;cr of 1$91) • 

..... .... Cellt,.al .'Ipines 3 to If. 

54. Cactusconoideu8 (nc.) KUllt :!.!' , Hey. (;"11 . 1'1. :wO (1891). 
Mamillari4 con()id(~'1 11(;. Rp\" . (·act. ll~ ( 11:'3.'). 

MaMil1aria ,h·obiliffll"lnill EI1;.:c)m. \\'i .'i liz. Hep. 113 (IS·lg), lIot ~r11(,(>T (1850). 

Ovate,coDica.l , S.;) to 10 em. hi;!h, 4 to 7 mH. ill clialllct('r lwlow, witl, 
densely woolly vertex, simple: tubercles con ical, ahout 12 mm. long, 

• 

• 



-
118 

closely "ppressed·imiJricate (" givinl( the plant the appearance of s 
pineapple or cone"): ra<iia,} ~pilles 10 to Hi, asLy to wlJite, straig-ht a Tld 
stout, I) to)U rom. long, the upper longer (10 t"J Ii mill.); cClltl'a18lJine8 3 
to ii, stouter, hro\\,lIi sh · bla,c·l~, to to 1(; mm.long, t ho two or thl'ee slIIil llel' 
OJles crect-spl'crulillg". the single lower one more rig-ill, pOl'l'cet or dcflexed, 
15 to 20 mm. IOllg:: !lowers 2 to 3 em. long- and wid e,tleep purple: fruit 
ullkllO Wll. (Il l. DC. :\11 ' 111. Cnct. t. 2)-Typc nnlmowlI. 

On rocks, Uoa-lIujln alltlNllcvo I.eon to San Luis l)otosi alld I:;onthern 
Mexico. 

HI'l'einlclis examined: COAIIUILA (Palmer 378 of 1882; rr;/lgle 3117 
of 1K!IO): NUEvo LEO" ( lFixiizc"u. of 1847): SAN LUIS POl'O~l (Po.el. 
ger of 1851; Ese",,"z;"r of ISm). 

55. Cactus patsll (Scheer ) KIIH(,ZU, R~v. Gell. PI. 261 (1891). 
Mamifln";a. potsii Sclu·cr ill Sa lm Cact. lIort . J>yck. H).I (1850). 

Cylinll ri( 'al,30 to a;) em. high, !!.5 to 3 em. jn (liameter, ~omcwllat 
brauclJiI I;,:{ : tllbereles ovate, oLtufo;e, very lightly Rukat.c, with somewhat 
woolly axi1~: radial spil1()s very 1ll1111erOU8 (cntil'tlly covering- the whole 
plant), s lt.·lItl eI' and white; celltra.1 spines 6 to 12, 8t0l1t~1" fl'om a broad 
base: flowers la-rgeJgreeH~ 01' reddish: fruit red- Typc unknown. 

From the, Hio Grallflc rcgion, ]l efl r IJarc(lo, Texn~, t.o Chililuthna.. 
Speeilll clI~ examine!l: TEXAS (Pose/ocr of 1851): CHIHUAHUA (speci

mellS from ColL Sulm·jJyck.). 

56. Cactue tuberculo8u8 ( F:II~elm .) KUllt w , Rev. GnD. PI. 261 (1891). 
Matltillat-ia 8lrnbilifof"m is $ ('bec.r i ll ga llU Cad. Hort. Dyck. l().j (1&;0), not 

Mn h lcnpf. ( 18H~ ) , nOT En!!f'Im. ( 1~1 8) . 

Mamilfal"ia tllhnculo8a J": IIg"t,·l!n. Ryu. Cad. 268 (18GB). 

Ovate to cylindric:1l, () to l;j em. 11i ~h, 2,;". to!j em. in diamrter, "-imple 
or brallching' at base: tubercles shol"t" ovah~ frolll a. broad ba . .f.;c,;; to 6 
111111. IOIl g-, d f'Ppl,Y gronved, erowdt.'d :1IHI iml)l'ica te, at ICII::tth covering 
the ohlel' par t.Po as 11<11\ (' (1 and gray eorky I)J·o tnl )cra.l1ce~ : radial ~})illes 

20 to 30, Rlonder but stiff, wldte, radiant n.lId interwoven with nd.iaecnt 
eln~tcrs ,.j. to S mm. lOll).!· (nppt'l'lllOst l':u"C' ly 10 to 12 mill.); centra] Rpincs 
!) to 9, stouter, pnl'pii..;h ,1110\"", the upper olle~ Ion p:or, erect., 10 to 14 mm. 
IOllg (sometimes eV('lI II, 1'., 18 111111. ) , tIle lowe)" OIiC shm'ter (H to 8 mm.), 
stcmt, porred or r1dJcxefl: flO\n~I"K :lhont 2.f) em. in dialllet.er, pa.le pl1l'})Je: 
fruit oval, fl:longated (sometimes nlm oRt (',ylillilric), red, about 18 mm. 
long: secus subglobof'(" bt'o\YIl amI pitt!'(1, vcry ~llIall (O.S to 1.2 Ilun. 

long). (Ill. C:tct. ~ftlx , Bound. t. 12. IIg<.I-lG)-Typo of Sd,ccl'" 811'0-

bil·i/or1ll1".R is IlllknoWII ; but the sp(>dmclls of Pl'inec SaJm· nyck in Herh. 
Mo. Bot. Gard. are IIWl'kcd " auth entie ); by Dr. Bngelmann. 'fhe 
W rig-lIt f'pccimens in t Ile Kame Herb. represent thctype of Jr. tubc:r()uiosa 
Eng-elm. 

From the mountain!': of extreme sonthwr~tern Texas (common west 
of J)"vil's River), southward into Chihua.hua "nd Coahuila. FI. May
Juu ... 
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Sper:imells c<nmineil: TEXAS ( Wright 18, 19,20,23,24,29,30,31,32, 
535, of 184n alld 1852; Bigelole of 1852; Engelmann, with llonllmber or 
date; Eva.ns of 1891): CHIHUAHUA (Prin.qle 250, 251 ill part., and 258 
of 1~8;;): COAHUILA (Palme" of 1880): also specimens from ColI. Salm· 
Dyek ill 1857; also growing in ~Io. Bot. Gard. 1893 (specimens sent by 
O. O. Briggs ill 1892 from El Paso, Texas. 

The idontilic:1Liuli of EIl:; .. lm :tn n '~ IlIben~1I1osa wi t.h ~"h~~~r'M JftrDbilijormitl WM made 
by Dr. Engelmanll him~olf upon an i}:tamiu!ltirm of Seh cc r'~ type. The use of the 
specific nAUle lube1'cnlosa is nec u.~Bita.t(;u by tho la.w of hmnrJllyms, as IJtrobiliJormv 
hall b~ell 1I8t:ul twiee alread y before it was taken up by SI;heer. M. strobm/arm" 
~luhh:Dpf. is C. 8colYlnoides IlIllcatu8; and M. strobWjlJrmi. Englem. ia C. OO1IO~. 

57. Cactus viviparus Nutt. in Fraser's Cat. (1813). 
MamWa,.ia vivipara Haw. 8yo. Sacco SIlPPl. 72 (1819). 

Low "",I dcpress~d·globose, nsna,lIy proliferons and cespitose (fo,·m. 
ing large masses), but sometimes simple: tubercles terete and loose, 
ligll t1y grooved: radial spines 12 to 20, stiff and white, often dark-tipped, 
6 to 8 1I1I1l. long; celltral spillcs nsually 4 (sometimes less, often more, 
even as llIany a.s 8), browuish, 8 to 12 mill. IOllg, ;) sprea.ding upwards, 
the lowest stonter alld shorter and detlexed: fl owers about. 3.5 crn. long 
(lar!!" lor til" ,ize of the plant) and even broader when expanded, 
bright purple: stigmas pointed with a. I'hort ntllcro: fruit oval, pale 
green,jnicy, 12 t<l 18 mm. long: secds yellowish ·brown, obliquely abo· 
vate "nd curved about the small hilllm, 1.4 to 1.6 mID. long). (IU. Cact. 
Mex. Bound. t. 74. fig. 3, seeds)-Type unknown. 
, On t,he northwesteru plains, from the boundary provinces of British 

America (western Manitoba, Assiniboi" and Al bcrta), and t.hroughout 
the Upper 1\lissouri region, southward throngh western Nebraska to 
western Kansas and to the eastern footllills of central Colorado. It is 
also ment.ioned by Howell (C"t. of Oregon, Washington and Idaho 
plants), as occ11lTill:,! hey()1t(l the Rocky It-Iouot:lin divide in Iuaho and 
Wa.shington, which is probable, but uo specimells ha.ve boon soon. 

Specimens examiuer!: MON'rANA ( lIayden, nos. 1854, 1855; V""",,, 
Bailey of 18aO, nrar Bl'itl!!er): COLORADO (Hay(/en of 1869): NEBRASIU. 

(Rydberg 137n of 18n3, Thoma" Co.): also specimens cultivated in 
St. Lonis in 1869; also growing in Mo. Bot. Gard. 1893. 

It S6em! best to keep this north w~d,e rn fol'ID. speoifically eeparate from that large 
Msemblage or southern forms that have been commonly referred to it. The lonna 
referred to thiA spedes from western Kansas (Smyth's cheek lie,) have not been 
examined, and thoy lIIay represent intermediate form", inolining to simple ha.bit and 
ovate form, as in the Colorado forms. The soutllf~TD type ( C. radio,". ) is dis tin. 
gniabed from C. fJil'ipal"l11f not on ly by its very difTeront raug-tl, hut also by its ova.te 
to cylindrical form, Silllplo habit, lIlore IlllIlu'rom; (12 to 40) an(11onger (6 to 22 mm.) 
radial t1}1iuoll, llsually moro 1l11l11e rOll~ (3 to 14-) ('ontral 8pines in whioh the upper ~re 
more l'ohust than the lower, porroct lower central, obtuse Btigma.s, aDd browu 
oboTate 8traight 8eeda. 

20l35-No. 2 3 

9 
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58. Caeto.. radio.a. (Engetm.). 
Mamillaria ttlmpara Engelm. Pl. Fendl. 49 (UK9), not Haw. :.1819). 
Mamillano radw,CI Engelm. Pl. Lindh. 196 (1850). 
MtJJJlUltlriG tMIpM'd radwsa iQQJtfl. Engohn. S,n. Ca.ot. 269 (1856). 

Ovate or cylindrical, 5 to 12.5 cm. high and about 5 em. in diamf.ter, 
simple or sparingly proliferous: tubercles terete, more or less grooved 
above,8 to 12 mm. long: radial spine.. 20 to 30, straight, slender, white 
with dusky apex, very unequal, 6 to 8 mm. long; celitral spines 40r 5, 
stouter, yellowish or tawny, 8 to 12 mm. long, the upper ones the longer 
and more robnst, the lowest one shorter and porrect : flowers 3.5 to 5.5 
cm. long, about the salDe diameter when flllly open, violet to dark pur_ 
pIe: stigmas 7 to 9, obtnse: frnit oval and green: seeds yellow·ish or 
brown, obovate, pitted, fully 2 mm. long. (Ill. Cact. Mox. Bound. t. 74. 
fig. 5, seed8 )-Type, Lindheimer of 1846 in Herb. Mo. Bot. Gard. 

Extending across southern Texas, from the Guadalupe to El Paso, 
thence into contiguous New Mexico and across the Rio Grande near 
Juarez (northern Chihuahua). Fl.lIlay-June. 

SIMlcimens examined: TEXAS (Lilld"ei"'~r of 1846): NEW MEXICO 
(Bigelow of 1855): CHIHUAHUA, near Juarez (Eva", of 1891): also 
specimens cultivated from the type in St. Louis in 1846. 

Atteution h~9 been called under C. vi~iparlt' to the chara.cwrtl that di8tingui8h it 
from C. radi.o'IlI. The obllraoter9 there given for the latter species a.pply to the 
whole grOttp of included forms. The type of the species is the var. Texana of 
Engelma.nn's 8yo. Cact. and Mex. Bound., which is characteri~d iD the above 
description. 

59. Cactus radiosu. n&o-mexiCanuB (Engelm.). 
MamUla)'ia t'ivipara rddio8a neo-mexicana Engelm. Syn. Cact. 269 (1856). 

Generally 10IVer (3.5 to 10 cm.) and subglobose to ovate or even 8nb
cylindrical, branching at base or simple, with more numerons (12 to 40) 
radial spines, more nnmerons (3 to 12) and purplish centrals, and 
smaller seeds. (Itl. Cact. Mex. Bound. t. 74. fig. 4, seeds)-Type, pre
sumably the Wright, Bigelow, and Schott specimens from western 
Texas, New Mexico, " lid Sonora, all in Herb. Mo. Bot. Gard. 

From southern Utah, central Colorado, and western Kansas, south
ward through western Texas, New Mexico and Arizona into Chihuahua 
and Sonora. 

Specimens examined: KANSAS (Carleton 530 of 1891, in Meade 
County): On.AHoMA (Carleton 2.33 of 1891): COLORADO (lIall and Har_ 
bour of 1862; Brandegee 645 of 1873; Hicks of 1890): UTAH (Siler of 
1870): NEW MEXIOO (Wis!izenu8 of 1846; F endler 244,271, of 1847; 
Wright 298; Bigelow of 1853; O. R. Yasey of 1881): TEXAS (Wright of 
1849,1851,1852; Bigelow of 1853): ARIZONA (Rothrock, with no nnm· 
ber or dats): SONORA (Schott of 1855): CHIHUAHUA (ElIaM of 1891, 
near J uare.). 

It is through this va.riety tha.t C. radio",,,,, approaches moat ne:uly to C. tnl'ipa,...", 
in the form. with few ra.dials and centra.ls, but the specific oh:Lfa.cten seem to hold. 
This i.:i. J.he Mamillaria 'Oivipara of the Syu. Fl. Colorado (Porter and Coulter). 
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60. Cactna radio.ulI arizonlculS (Bngelm.). 

• 
~amillal'ia ariz.mica Engelm. Bot. Calif. 1. 244 (1876) . 

A robust gloho~e or ovate simple form (7.5 to 10 em. in diameter). 
with long (1~ to 25 mrn.) deeply·groove,[ tubeI'd e., 15 to 20 long (10 to 
30 "'10.) rigid whitish radial spines, ;",<1 ;J to G centrals deep brown 
auove.-'rype, the specimens of Cous, Palmer, Bischoff', and Johoson, 
all ill ITerb. Mo. Bot. Gard. 

Salldy and rocky soil from southern Utah through northern and 
. western Arizona. to SQutiwrll California. 

Specimens examined: ARIZONA. (OaUR of 1865; 00U8 & P"lmer of 
186;; and 1872; Palmerof1869; BischoffofI871; ,Willer of 1881; Rushy 
617 of 1&~;J; Pri"llle of 1884): UTAIl (Johnson of 1871. 1872, 1874: 
Parry of 1~75, 1877): CALIFOltNIA (1'",.i81. of 1880): also specimens cul· 
ti vlLted in Mo. Bot. Gard. in 1881; and in Meehan'. Gard. in 1882. 

61. Cactus radio8UII deserti (Engelm.). 
Mamilla"'a deserti Engelm. Bot. Cl~lif. ii. 449 (1880). 

Suu:.:lobose or oval (5 to 10 em. high) "nd simple, with deeply ~rooved 
tubercles (slender and about 12 mm. long), 25 to 30 rather long (10 to 
16 mm.) gmyish white radial spilles (the larger with reddish tips), 3 or 4 
shorter "nd stouter centrals with 5 or 6 intermediate ones above, sman 
(2.5 em. long) straw-colored flowers (becoming ptUpliHI..tippe.I), .501' 6 
stigmas, and obliquely obovate CllrVed see<is.-Type, Parish 453 in 
Hero. Mo. Bot. Gard. 

In the mountaill' bOl'(lering the deserts of southeastern California 
(San Bernardino (Jounty) and exteuding to eentral Nevada (Reese 
River Valley). 

SpecimeDs examilled: OALlFORNIA (Parish 4.53 of 1880, also of 1882; 
Bailey of 1890): NBVADA, Lincoln (Jounty (Ooville & Fun.,ton of 1891, 
Death Valley Expedition): also specimens cultivated in Meel,an's 
Gard. in 18S~. 

The smaller st.raw-culuretl fiowtlJ'R alollo suggest tho propriety of keeping this 
form specifically distinct, Lut enm in !\i zc and color thero is au occ:lflional t.endency 
t.ow:J.ftl the specific oha.racter. The ohlilllH' ly nbovato curved seeds r08cJu hle t·hmm 
ofC. ftiviparu •. The plant densely covered with stout.uihy-gray interlooking spines 
i8 easily recognized. 

62. Cactus rndio8uIIi ohloranthu. (l~ ngelm.). 
Afa11lillaria chlorantha Bllgclm. Wheeler's Rep. 127 (1878). 

Oval to cylindrical (7.5 em. in diameter, sometimes 20 to 22.5 em. 
high), with 20 to 25 gray radial spines almost in two ,erics, 6 to 9 
stouter reddish or brownish·tipped centrals (1.~ to 25 III Ill. long), and 
yellowish or greeDisb·yellow flowers 3.5 em. IOllg and wide.-'I'ype: 
Southern Utah specimeHS of both Parry and ,Joilu:-;on occur in Herb. 
Mo. Bot. Gard., but they are all re.fe.lTed to O. radio.us arizonicu8, and 
I can find no trace of any specimens of O. radi08us chloranthu8 in ..the 
Engelmann collection. 

Sollthern Utah, east of St. George (Parry; JO''''''01l). 
,- . 
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The plant 18 evirlentIy near C. radio8U1I dCBerti, or wI! ich varioty it ACOrn!! to be tho 
Utah representative, but iD the absenoe not only of the type, bnt eveu of l\llthenti~ 
.pecimans, the two are kept separate, a thing fully justified by the dc.scription. 

63. Cactus radio.us alveraoni, var. nov. 

Differs from var. deserti in its more robust and bra.nehing hahit 
(becoming 12.5 em. tall and 10 em. in diameter), shorter and thicker 
tubercles, more numerou. (12 to 14 cent"als) stouter and longer (12 
to 22 mm.) spinos, all of which afe hlack·tipped (the "cntral. black 
half way down, sha(ling into red), and pink t1owe".-'r,Vpe, Alverson's' 
specimens in Herb. Mo. Bot. Oard. an(1 in Herb. Coulter. 

In the desert region of extreme southeaste,." California. 
Specimens examined; SOUTHERN CALIFORNIA (A. H. Alverson of 

1892); also growing in 1110. Bot. Oard. 1893. 
The covering of stout busby interlocking ij,pinC8 if! 1ik~ that or vaT. dl', erti, bu' tho 

black and reddish coloration gives a decidedly ~titrerellt apl''-'arance. Ou account of 
this a.ppearance of a Tcddisb-black brush the p1:Ult lias been IJopnlarly CIlllcd .. fox
tail cactus." The dec idedly pink flowers wcre sent hy Mr. S. H. Pari~h from "peci. 
meus growing in cultivatiou in San Diego, and are not from tho origina.l collection 
of Mr. Alverson. 

64. Cactus n..acromert. (Engelm.) Knntze, Rev . Gen. PI. 260 (1891). 
Mamillaria macromeri, Engelm. Wializ. RI!P, 13 (1848). 
Mu,Waria hderomorpha Scheer ill Salm. <.:act. Hort. Dyck.l28 (1850',. 
blamUlaria daclylilht lt Labouret, Monogr. Ca.et. 146 (l~). 

Ovate or cylindrical, [j to 10 em. higb, simple or branching from tlw 
base lind at length cespitose; tnbercles large, loose and sprea,lillg, from 
a dilated base, more or less elongated (12 to 30mm.) and teretish (often 
ineurved), the groove absent in young plants and never reaching the 
axil; radial spines 10 to 17, slender and terete, or stouter and often 
angled, spreading, 12 to 40 mm. long, whitish (or more or I~ss rose· 
colored when young), stmight or a litt.le curved; central spines 4 (or 
fewer in young plants or even wanting), spreading, 25 to 55 mm. long, 
stouter, bulbous at base, mostly black (the lowest the longe. t and 
stoutest), straight or sometimes curved or twisted; flowers 6 to 7.5 "m. 
long ami of same diameter, deep red to purple: fruit ovate·subglobose, 
green, 15 to 25 mill. long; seeds globose·obovate, yellow, and smooth, 
1.2 to 1.6 mm. long. (Ill. Vact. l\Iex. Bound. t. 14 and 15}-Type, Wis· 
Iizenus of 1846 in Herb. 1\10. Bot. Oard. 

~lostly in loose saud, in the valley of the Rio Orande (on hot.!, sideR 
of the river), from southern New Mexico to Eagle Pass, Texas, and 
doubtless further down. 

Specimens examined: NEW MEXICO (W;"Uzenu", of 1846; Wright 
384,531, of 1852; G. R. Vasey of 188!); 1"·;XAS (Jr";fI"t of 1850,1851, 

· 18.j~; Bigelow of 1852); CHIHUA.HUA. (Eva"s of 1891; Budd of 189l); 
also growing in lifo. Bot. Oard. 1893. 

This spociea ShOWB a.n intereating trauHition {emu CORyrUAXTIiA f,(\ llA)hinacactu •• 

Tbe WIHJlly grllO\'O of tbo Coryphantbs extends from the Npiuc-be:ldng areola. to U16 
axil of tho tuborclo, whore it exvallds iuto tho Oowur-bearing areola. lD C. macro-
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111$1 " the gioove extends only about ha.lf way down the tobercle and gives origin to 
the flower-bearing areola ou the side of the tubercle; while in Echinocaclu.. the 
flower-bearing areola becomes adja(:ent to the spine-bearing areola and the dowel 
appc&rs at thollummit of the tubercle. 

ARTIFICIAL KEY TO THE SPECIES. 

[t seems impossible t~ make ,\ simple artiJicial key that will serve as 
:t useful guide to each individual species and variety. QUI' knowledge 
of so many of the species is imperfect, that no set of cbaracters can be 
"pplied throughout. However, as no plants are oollected in snch frag. 
mentary condition, it will be useful to construct a key based npon 
such characters as are alway" likely to be present, eveu if specific dis· 
ti nctions are not always reached. III many cases, species are M closely 
ali(I differently related to each other that the complete descriptions 
will bave to be consulted to determine the difrerences, and in sncb 
cases the artificial key can only indicate the group. Even the fnll 
descriptions are very compact, all characters not necessary for dis
crimination having beell eliminated. No attempt need be made to 
determine any species by meallS of the flowers alone. In most eases 
more or les8 of the plallt body will be available, presenting spine and 
tubercle cbaracters, and these a I'e used in the following key. The dis· 
t.iIlCtiOll uetween Eumamlillaria and Ooryphalltha, on the basis of 
gl'ooveless and grooved tubercles should always be 1Il: .. le out ea.-ily. 
It IIIay be useful to suggest as a caution, however, tbat of tell tnber· 
cles in drying develop folds wbicb simulate grooves, and especially is 
this true in quadrangular tubercles. In such cases it is necessary to 
restore tbe original plumpness of tbe tubercle by boiling, before the 
presence or absence of the groove can be definitely determined. The 
species and varieties are indicated ollly by their SI'6Cific or varietal 
names in the following key, and tile lIumbers refer 1 I) the serial num~ 
bel'S of the synoptica] preseutation Fortns oceul'l'iul' ,'ithin tbe United 
States are italicized: 

Radiale 5 to 9, stout. 
mtiacanthu. (7). 

Radiala 20 to 40. 
",iorome-riB (12), gre)::gii (13). 

Radials 40 to SO. 
'AMOOtlthtU (10), denudatu. (11). 

··C6nlrGl.pine solitary IJtld ""t "Mlui. 

_ Central 'pi'nr. longer thaJi the "udiAl' 

Radialll '1 or 8: tnbel'cles very long (40 to 50 rom.). 
lODgimamma. (36). 

Radlal815 to 20: tuhercles 6 to 8 mm. lung. 
ucbanzieri (21). 

• 

, 
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_ - CMttralspi1t6 shorter than fhe radial •• 

Ra.fliala 5 to 9, "tout. 
meiaca" thu, (7). 

Ratlials 9 to 22, 
MJ/deri (5), hemispJw1'iou. (6), gnmm i(tlrl1d (8), gaLMi (34), 8]JharicU8 (35) • 

...... Central 8pi1lf~ 8ulitary and lwoked. 

+- SfemB 8'elldtw cylil/dJic: L{)fI'u ()ulijut'niafJ. 

Centrals 1, 20 to 30 mill. long. 
roseanne (23 ) . 

Centrale 1 to 4, 20 to 50,rulll. long. 
sctispinus (2(,). 

- - Stems dcpru.w..globo.e to Ollate. 

Radials 4, to 6, rigid. 
uncina tu8 (9). 

Radials 8 to 12. 
wI'ightH (15). 

Radials 15 to 30. 
grahami (19), oschaDzieri (21). 

Radials DO to 60. 
barb.tuo (18). 

• .. .. w Celltral .pitl6R more th.an (lne, and '/'IOtIC oj Illem hooked . 

_ Slender Of' lonwtim611 .tout cylindrical platltl, In'anchitlY at baBt: L OU'Cil ' Californian . 

. bra.udcgd (3), setispinU8 (24), halei (25): 

..._ Depru,ed-globo86 tv ovall! and stQut CylifldriooL 

_ Radial, few (3 to 11) and rigid: Mezica •• 

Radials 3: centrale 3. 
alwrustu8 (1). 

Ra.dia.ls 7 or 8: tubercles 40 to 50 10m. long. 
longimamma (36). 

Radials 10 to 12: tubercle.s 12 to 15 mID. long. 
gummifcrus (8) . 

__ Radials fl'umer01l' (16 to 60), 04pilla1'y M' bristle-lib • 
• 

Radials 15 to 30, sleuder but rigid (bristly ). 
acsuthnpblegmlls (2), deusi8pinua (4), bispinuB (14), rhodnntbu~ (26), 9ulphure

<1!\pinU8 (27), palmeri (29), pringloi (82). 
Radials 30 to 60 or more, mostl y capillary. 

Wraftciffrus (22), capillnri8 (28), Uxanu. (31), sph:uotrlchns (33) . 

• • It •• Cl:lltralIJpine8 fI~or(! 'han one and but OAe oj then~ hooua. 

Radiala 10 to 15. 
goodrichU (16), actispiulls (24). 

Radials 15 to 30 • 
ponlIii (17), grahami (19), IJOCUAaUl1a (20). 

Radiale 30 to 60. 
&etTa.aUl,."8 (22). 

. , 
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Cell tmZ .plnu more lhan OUt, and more Chan one 0/ chem Rooked. 

Radia.h~ 8 to 12. 
1f1riyMii (15). 

Radiahi 30 to 60. 
tetranci""'I' (22). 

II. Tubercle. with a more or lC8I1'romintllt [J,'ool1e • 

.. Central spine. none. 

- Radials wAUi8h and ri!1'd, appre.scd (pectinate) And interltlOL'e" with adjacent olu.Ier •• 

Depre88ed~globo8C llnd Mimplo. 
compactu8 (44). 

Globose and l:Iimple. 
rodian. (45), cOflliferue (47). 

Ce8pito8~. 

pectenoidea (46)1 '/lleat", (49). 

__ RlJdial SJ more slcllder and Ipf'eadlff,. 

Radials 10 to 17. 
nll'8ourit'RJi. (87), ,i7ltili. (38),lIlacrUJltcri. (64). 

RBdialtt 30 to 50, cSl1iIlary. 
d(U!lQCUntlnl. (51). 

,. Cnatral'pine solitar!!, ?tot hooW. 

_ Central .. pine porred. 

Radial. 6 t. 17. 
mitl8ouricmn, (87), robll.tior (:19), 8ohl·(~I·it (40). 

Radia]" 30 to 50, white and caldllary. 
daal/acanthus (51). 

- - Centl'al 8]lille curved downward.. 

RadiaJs 8 to 12 . 
• uleat", (4·9). 

Radials 12 to 26. 

• 

robUlti8piuu9 (41), l'bcnrvatmt (43) . cornirorn~ (-17), ~(,Ql!1l11oid .. ('8). 

_ ..... +- CI;I/l,.ar ~piM erect; Mc:.riC4". 

Radiab 7 or 8: centra.l 50 mm.long. 
aa.lm-;dyckia.nu8 <43). 

Radia.ls 10 or 11: eeutra125 to 35 mm. long. 
ruacnllltnA (52). 

Radiu.18 13 to 16. 
compactus (H). 

. brnnoeus (53). 

.. .... Celitral81'ilHl8Qlital'1I and Ttooked • 

• 
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•• • • r:rntJ'allSpillt. more than om: «nd none of thf'm hooked.. 

Centrale 2: radinle 6 to :W . 
• eh.eerii (40), rnhustispillll!t (41), reCUrVIl.tu8 (42), .ool!lmoidell (48). 

Centrals 3: radials 6 to 40 . 
• chee';i (40), ,eol!Jnwides (48), eakin'" (50), conoideuB (54), neo .mcxicaJlII' (59), 

arizonicul (60). 
CeDtrals" or 5: rndia.ts 6 to 40. 

,oheerii (40), , co/flmoide. (48), echinult (50), conoide118 (501), tubeJ'culo81t. (fiG), !livi· 
paru. (57), ra(UOSIlB (58), 1Iao-l1tcxiCIHtIt' (59), al'iZlllticlt8 (60), mucmllwri8 (64). 

Centra.ls 6 01' 7: r:Hlia.ls 12 to 40. 
pol,i\ (55), tllben;lIi081l' (56), viviparl" (51), neG-llialooll"' (59), arizonicUftl (60), 

chiQrantnll1f (62 ) . 
Centrale 8 to 14: radials 12 to 4.0 or more. 

pot,H (55), tUhCI'Clllu8i8 (56), vlv'ipal'U8 (57), neo-mexicanu8 (59), deserti (61),oltlor
Gflthu8 (62), 4it't','80llj (63 ). 

GEOGRAPHICAL DIS'1'RIBl ~ '1'ION, 

It is. only possil)le to deal witil the 10rllls that occur witilin the bor· 
del'S of the Unik,1 States, as ,wen individual stati"n. of common Mex· 
ican f"rllls are little if at "U known. These Uuitcd St"t~s fOl'''," repre· 
sent Ro llortherll exh'l1sioIl of an abundant Mexieall di~play. The group 
EUMAMILLAUIA, ('outaining twelve of the thirty·one lilflllS defilled as 
occurring north of tile Rio Grande, makes the 'eeblest extension north· 
ward, at no place being fonnd far frolll the bOlln<lary, and all the twel>'e 
are Mllxican limlls which extend hnt .Iightly into the Uuitea States. 
Only five of the forllls are found cast of the Pecos: heyr!e"i, the 1II0st 
widely distrihuted RU'IHIlLLARIA, extending frOID the southea8tel'll 
border of 'fexas westward along the whole Mexie"n bonndary except 
in California; he1U'; .. ~phmricus, extending through Houtllern Texas and 
southern New Mexico; mciacanthus, also along the Mexic"u border of 
Texas aud New Mexico; teranus, a low ground "ot'm of the Rio Gl'nude 
Valley, extendillg ji'om the mouth of tll(~ rivel' to EI Paso, alld Hugg-est
ing Q eonuection witb the \Vest Iud iall stellatus .: and sph(VJ'iclIs, allother 
low ground vallt.\y form of silllilar rallgc, but apparently ouly (~xtew.ling 
up tho ]{io Grande to the I'('gion of Eagle l'ass. 

The Pecos fOl'ms the eastern boundary of five other EUMAMILLARIA. 

forms: micronwr-is, extending Ilorthwarcl from Coahuila amI Chihnallua.~ 
appa.rently only ill the. mountains between the 1)ec08 and l~l Pasoj 
1IJf'ighiii, of similar narrow 1I00,thwu.rd extensiou~ but raHgillg ftll'thcr 
northward on the high plains of tbe Upper Pecos in New Mexico; 
denuda.tlls, also with a nurrow northward extt.msion west of the Pecos; 
las·iacQ.llthu8, extelltiillg from Chihuahua. with a northel'll limit between 
the Pecos alHI Arizona; and graha1ni~ a SonoI'all type which has SPI'ead 
betweell the Peeos and sout.heastern California. 

The ten preee41illg' forms have evidently entered our bonlers from the 
highlands of SOllora "ud Chihnahua, with the exception of the Rio 
Grande Va.lley for illS, wanus a.nd Rphmricm. Another f;pecies, tetra.,... 
aistrus, is ahm u SOllOl'all type which hi~S reacheu the c~tol'll slol'c8 of 
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the mountains of sontlleastern Ca.Jifornia, snd extended through west· 
ern Arizona to southern Nevada sud sonthern Utah, the m08t extended 
northern range of any EU>1A.MILLARIA. The twelfth form, good.richii, 
is Lower (J:,liforllian, and extends into California only in San ni,'go 
C.llInt.y. A summarized 6tatement of the distribution of our twelve 
EI'MHHLLARllE would be that two of them I"we extended from the 
low grounds of Coahnila and Chihuahua and 'preJJd along the valley 
of ti,e Rio Grande; nine have come frolll the bigh grounds of Cbillu· 
alma and Sonora, four of which have extended eastward to the low 
levels of southeastern 'rexas; four have kept to the bigblands west of 
the Pecos, and one has kept to the Colorado Valley and its tributaries, 
while one has a short northern extension from Lower California. 

The nineteen f"rms ot CORYPIIAN'£HA are decidedly more northern 
in their distributi"ll, and are our characteristic representatives of the 
genus Cactu8. Ten of thesc, however, are but northern extensions of 
Mexican forms, and six of the ten have simply tbat tongue· like northern 
extension in the mountains between tbe Pecos and the Upper lUo 
Grande (above EI Paso), viz.: d.asYflcallthus, tuberculosus, schecdi (whieb 
bas al, o spread somewhat east of the Pecos), "nd the three pectinate 
and closely related forms r{((lifllls, fe/tintlS, and BcolYIIIOides. Of tbe lour 
remainillg ]\lexical! forms, macr()ttleris is a low b'Touod Rio Gra.nde Va,l· 
ley form , extending from above HI Pa.!-IO well towards the IJower ltio 

. Grallde ; pot8iijnst crosses the bonier ill the lIei ghborhood of Laredo; 
and radio8u8 and '1lCo-me.rican1U~ lJave hy far the greatest northern exteu
sion, stretching from SOllora and Chihuahua to sonthern Utah and cen· 
tral Color<ldo, and eastward to the Guadalupe River of Texas. 

The nine remaining coryphallU" are distinctly forUls of the United 
States,occu pyiug two well-marked regions, viz.: the lIortherD plains, 
and the desert regioll of we~tern Arizona and adjacent California, Ne
vada, a.nd Utah. In the former region is foulld the wide&pread vivi· 
paru~, which e:s.teuds ft'om the southern borders of British America to 
the plains of eastern Colorado and western Kansa~; and even cros'e" 
t,\,e Itocky Mountain .livide Into northern Idaho and Ilortheastern Wash· 
illgton; and mi88om'iensix, which also rallges from tbe high prairies of 
tlle Ujlper Missouri to the sa.me sout.hern lilllit, and is contiuued south· 
ward into Texas in its varieties similis a.nd 'YObu8tior. 

In the Arizolla desert region, four distinct but closely allied forms 
have become differentiated from the strong rad.ioBus stock, viz.: arizoni· 
CU", de.,erti, al·,·cr.!Oni, aJilI chloranthus, all of which migbt be regarded 
as tlistiuet spe(:ies. In Bontll(.'a . .;;tern Texas is foulld an isolated form, 
sulcatu8, o(:(:ltl'illg' between the Bl'azo~ alltl Nueces rivers. 'rhat 'Vi-vi
pants mnst ue rega.rc1(~d as a strong northern exteusion of the rad·iosus 
stock can not be douhted, as the low depressed ce.pitose lIorthern form 
seems to mel'go sOllthwa.fI} so gr .. v]llally into the simple more robust 
ovate to eylilldJ"ical IOrm. of radio .• u., as to suggest the propriety of 
regardillg them all as :-;pccilkally idelltical. 

• 
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The result of a closer iuspection of the distribution of these nearly 
related forms is worthy of note. O. "'"iparm extends frolll British 
America and the Upper Missouri to eastern Colorado an,l western Kan· 
sas; nco-mexican". (the form most nearly related to viviparus) extends 
from central Colorado and sOllthern Utah into ~lexico; at the I<OlIth
eastern edge of this range begins Tad,;o.'u. and extell<l" e .. ,tward 
through southern Texas; from the western edge of neu-mexican"B the 
form arizonicm extends westward into southern Califorllia., touching 
chloTanthu8 at its Utah limit, and at its California exten8ion reaching 
alverso,,; and deBerti, the latter of whieh extends northward into the 
desert region of sOlltheastern California allll adjaccntNevada. Taking 
this type as of Mexican origin, it seems to have entered the United 
States from Sonora and Chihuahua, and to have spread in three direc· 
tions, viz.: eastward through southern To)\Q.S j westward and Ilortb· 
westward into southern California and "outhern Utah; and nortll\vard 
to the head waters of the Missouri and British America, tJlOugh we 
would limit the northern ext<lnsion of the present spedfic type to cen
tral Colorado, and would regard tbe still more northern forms aa of tbe 
same origin but entitled to specific rauk. 

2_ ANHALONIUlil l,em. Ca.ct. Gen. Nov. (1839). 

Depresse<\ or Batteued, simple, unarmed plants, covered with pecoliar 
imhricated tubercles above and their scale-like remains below: tubercle 
with lower MId upper parts very difrerent; lower part comparatively 
thin and flat; oppcr exposed part triangular in outliue aud divergent, 
very tlllck and hard, the lower surface smooth "ml keeled, the upper 
surface plane or convex, smooth or tubel'culate or variously fissured, 
with a broad wool-bearing groove or simply a more or I.ss evident 
tomeutulose apical areola: spine-bearing areol", obsolete: flower-hearing 
areola at the summit of the lower peduncle,like portion of tbe very 
young tubercle (tllU. appearing axillary with reference to the exposed 
part of the tubercle) and bearing a dense peniccllate tuft of 10llg soft 
hairs which conceals the lower part of the flower and the entire fruit 
and pCl'sists about the apical region of the plant as matted aud appar
entlyaxillary wool: ovary naked: seeds large, black, and tubercul3te: 
embryo obovate, straight. 

ACcol'ding to the pre6eut viewlJ concerning generic limit:l.tioDa in Cactact!<B, A1Jfta
Ionium. muat certaInly be kept distinct from Mamillarill , aUd to such a view Dr. 
Engelmann had finally come. The generic distinction ill based upon ~lIcli charactcrt~ 
8.8 (1) the complete suppression of t·he spino-bearing n.rco ll.C j (2) the stl'ong differ
entiation of the tubercles into two very distinct region!>!; (3) tbe proullction of the 
flower at the a.pex of the basal or pend uncle-like portion (whi(~h bocomes flattened 
and expanded a~ maturity) of a very young tuberclej a.ud (4) the largo tuhcfculate 
l!Ioods. 

In the CMe of engelmanni the broad woolly groove of the opper portion of the 
tubercle 6xpalHIR helow into the flower-bea;ring arcola, but terminates 1.Jlinuly above 
'nat behiutl the sha.rp apex. In prismaficum and furfnro cfum .. the groove is obliter
ated, but there U8uaJly rema.ina a small (more or le88 tufted) a.reola. and depre88jOD. 

-
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just behind the apex to mark its upper extremity. Thi6 apical areols, therefore, doel 
not represent a spine. bearing areola, but the elosed upper extremity of a tobel'ole 
groove. 

It l'I eCIIlS evident that Anhalonium is a much modified Caetu., and that its affinity 
is wi t h the coryphanths, through such a species as C. ma('1"Qmerill, in which the flower 
becomes edra-axillary. If in 71~ac"Qmeri8, with the fl ower standing well up on the 
tn.lH,)fd~, t he JlO1'tiom~ of the tllbcrclo above and uolow t ht'> fl ower Rhould become very 
( litf~ r6n t fruln each other , the uPI.er porti;m lleing 60 much modified R8 to caU8& the 
!!.I,ine-oeadug areoJa to be obliteraWd, t he conditiou of thingtl in .A:a1klloni"'ta would 
be obtailled. 

• Upper surface of tubcrci6with. a broad and dRp t(Jool·btJaring longitudhlal groov", whiM 
Wtden8 below. 

1. Anhalonium engelmannl Lcm. Cnct. 4:2 (1839). 
Mamillaria fi $l$u rata E ngelm . 8yn. Cact. 270 (1856) • 
.A"h alotliIl 11~ fi88 uratuM Engelm. Bot. Mex. Bound. 75 (1859). 

Depressed·globose or fl a t, top·sbaped below and tapering into a thick 
root, 5 to 12 cm. in diameter: tubercles (upper portion) appressed. 
imbricate, 12 to 18 mill. long and about as wide at base, the upper 
Rurface convex and variously fissured (presenting an irregular warty 
appearance) even to the edges: flowers apparently central, abont 2.5 
cm. long and broad, sl.acling from whiti sh to rose: frnit oval, 'pale 
green , about 10 mill. long: seeds 1.6 mm.lon g. (Ill. Bot. Mex. Bonnd. 
t. lG)-'l'ypc unkno wn; but specimens of Wright, Bigelow, and Parry 
in Herb. Mo. Bot. Gard. are the basis of Engelmann's MamillariIJ 
jiR" u'rata. 

On limestone hills, in the" Great Bend" region of the Rio Grande 
in Texas, and southward into Coahuila. Fl. September-October. 

Specimens examinerl: ~'EXA.S (Wright of 1850; Bigelow of 1852; 
Parr!!, with no number or date; Lloyd of 1890; Evans of 1891; Brigg. 
of 1802): al so growi ng in "[0. Bot. Gard. 1893. 

Tbi~ tlpeci('ft is ,'err (·Io.scb" rola ted to tho Moxican.A . kotchubeyi Lem. (.4 . ... lcalu. 
Salm-Pyck), bnt unfor t una tei), no t ype of tha,t spocies 80elllS to bo in ex istell ce. and 
Dr. Engelmann notes ( ~{ex:. UOllud. Rop. 75) that Ij it seems no living or dead 
specimen ht a t prosont o:octant in Europe." .JI1(iging fro m the descr ipt ion, the 
upper surface of the tuberc les tn A. lcotchubeyi, aBide from the central furrow, ia 
smooth j at least the margiu itt H very entire." 

... Upper ,ur!aa6 0/ tubel'cle not grooved, but tl,uo.lly ",itA", ComeatQ8e pulvUlu. 4' tAt 
tip. .. 

2. Anhalonium prlamatloum " ern . Cad. 1 (1839). 
Maltlilla l'ia prislJlII / ;t'II Lt:lII . H urt , Cui v. i. 2:U ( 18.'l9). 
Cactu8 p ri' I/la liel"l Knn tze, Hev. Gcu. P I. 2Gl \ It!!Jl ). 

Flat above, top·shaped below, 7.5 to 1~.5 em. in diameoor: tubercles 
(upper portion) closely imbricate but H<juarrose·.preading, sharply tri o 
angular·pyramidal and very acute (with a sharp cartilaginous tip, 
which usually disappears with age and leaves the older tubercles 
blunt or r etuRe), 18 to 25 mill. long and abont as wide at baBe, the 
upper surface almost plane "lid smooth, except that it is more or ltisl 

• 
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pulverulent and uoually b~ar8 .. smaU tomentose plllvilluB (often eva· 
nescent later) just behind the claw·like tip: flowers rose·color: frnit 
elongated·oval and reddish. (Ii!. r,em. Cact. t.l.)-Type ulIknown. 

Referred to Mexico in general, but reported definitely only from San 
Lnis Potosi. Undonbtedly found in Coahuila, and pos.ibly crosse' the 
Rio Grande in the region of the" Great Bend!' 

Spccimells examilled: SAN LoIS POTOSI (EschanzUlr of 1891): MEX· 
100 in gelleral (specimellB from Coil. Salm·Dyck in 1858; Schott of 
1858): also specimens cnltivated in Mo. Bot. Gard. in 1881 j also grow· 
ing in same garden in 1893. 

3. Anhalonium fur(uraceum (Watson). 
Mamillariajlujuracea Watson, Proo. Amer. Acad. xxv. ISO (1890). 

Very closely relate(l to pris-mati eum j bu t t l'i all gll' a I' portion of ttl bercle 
acuminate and shorter, baving an irregularly mamillate upper surface, 
and the acumillation eliding abl'lI}ltly in a cartila.ginolls deprl~sRj()D 

col)ta.ining a tomentose I'ulvillus: flowers 2.5 to 3 cm. long, white or 
pinkish, the sepals browlIish.-Type, Pringle 2;i80 in Gray Herb. 

At Carneros Pass, Coahuila. 
Specimens examined: COAHUILA. (Pringle 2580 of 1889). 

The type of this species was not amon~ the coll ec tions rcce iv(}cl from Cambridge, 
but a specimen of the 1oia1l1O di!ltribution frolll the Nu.Honnl H~rlmriuUl Elhows tubercle 
dimensions differeDt. from thoso rccordo41 in Dr. Wilt-SOU'" dettcript.ion. [n that 
deKcription the triangular tenninal surface is said to be II about an inch lJrourl by 
one-balf inoh, "which is decidedly different from the equilateralsurfaco of the tn berole 
of prilmaticltm.. In the National Herbarium Mpecimen ofjl,rjuJ"ac£Ullt, however, of the 
alune distribution, the surraco is almost equilateral, nWlIflllring 15 wm. long by 18 
mm. wide at ba.se. Witlwuttho acuminate upper portion tho broadth of the triallgu
lar portion would be about <1ou1.le its length. Tho low!'r rim of tho cup-like dopres
Ilion which torlUillatee the turbercle and oontaiml tbe IHllvilillS is sometimes slightly 
prolonged into & tooth, whioh in pri,rH-aticum bc('ome~ the sharp tip of the tnuerele. 
The II minutely furfuraceuus·punctnlate" cha.racter of the tul)orcle is C'OlIllllOli to all 
the specie8 of .Anhaloniv1n I ha.ve seen, :tun simply reprNwntR the 6.1tOfnal openings 
oitho remarkably long euticnla.r passag:cwaYII to the stomata . 

... A nbalonium pulvilligerum Lern. Cact. (1839). 
dnhalonium elongatlH1l Salrn·Dyck (1850). 

Tbis seems to be a third grooveless Mexican spedes. I have seen 
no specimens, but judge from tbe description that it differs froUl tbe 
two preceding species chiefly iu its less croweled "nc! more elongated 
tubercles (triangular pOl'Uon 5 cm. long by 2.5 em. broad at base), 
which are covered "t apex with" tomcntose pulvillus. 

GEOGRAPHICAL DlSTmnUTION. 

This curious genus is strictly Mexican, and, so far as at preRent 
recorded, is characteristic of Coahuila, but a sillgle spedes (engel· 
manni) of the foW' or five Imown crossing the ltio Grande in tbe Great 
Bend. 
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3. LOPHOPHORA, gen. nov. 

Depres.ed-globose, proliferous and ce.'pitose, tuberculate-ribbed, 
ullarmed plallts: tuuerdeg ut first conical llnd bearing at summit a. 
flower·bearing areola with a dense tuft or short pencil of compact 
erect bail'S, whell mature becoming hroad and rounded (with the rem
lIant of the pCllieelhlte tuft as a persistellt pulvillus ill a small central 
depressioll ) and coa.]c~wjll;{ iltto broad eOIl\'t~ x vCl'tit~al ribs: spine
bearing al'col:e obsolc·tn: tlowet's borlle at the snmmit of naHcent 
tubercles: ovary naked (that is free from scales, but ofteu dowllY): 
fruit and 8ced unknown. 

These forms bayo hepn "nriol1~l'y rcierrefl to Anhalonium and Echinocactu8, but 
86em to descn'e generic uistill (..'t.i Oll, The,\' ditTer from AnhfllQlIiUTn in the entire sup
pression of t.lH~ npl"'r hiJ..:'hl~ diO'f·J't ·utiated portion of tbe tuhercle, in tbe hro:lcllUHl 
roundejl dO\'olopmcnt of t.he lower portion, 311tl hi the coa.l~cence of tbe enlarged 
tubercles into broad vertical ribs. Ju fact, in .,·oung specimens, the pJant 31)pca.rs 
almost. smooth, with !ibn.lIow furrow s radiat-ing from the depressed Ii.-pex. Thegelllll!! 
differs from EchhlO cacfu8 ill the 8uppression of tho spillc ·bearing areoho, a.nd the 
naked ovary. In the examination of developing tubercles tlJe relation to .A.flha[ouium, 
is evident. In tho laUer gt:Jlll8 the young tulJ(lrcle bears on the summit of its pedi. 
cel~lIke lower portion the wfted f!()\wr-hparing art~ ()ln, tho lIIodified ll})}Ier portion 
aftha tuhcrcle at that. timtl aJlPt~ :ll·ill.!..(' as n, bract Ilf..'uc:\th the flower. In Lophopltora 
thoro is the !laDle eOll,lition of t.hing.'1, excel, t that the hr:ll:t-like upper portion i, 
wanting. From thi s poillt 111' \'i~ ~ \\" it w!)uld appeal' t.h flt tho dillel'encea between 
Lophophorn and EchillOt"tfdlC8 aro intens ifh·d by the fa ct that tho flower~bearing 
Hon-olA in the furmer g-enus i~ to bo rq;ar~lc-~I as really latcr.ll on a tubercle the upper 
part of which haa disa.ppcl~rcc1. This genus occurs ahunrla-ntly in 80utheastern 
Texas, extending south ward into Mexico. Mra. A. U. Ni(~kds repurts t.hat the Indi an8 
uso the plants in manufacturing lIlI intoxicating drilll;:, n.lso for ubreaking fever.," 
and that the tops cut oft' 31l11llricd are called" lllescu,1 buttons." 

1.. Lopbophora williamsii (Lem.). 
Ech{nocar(uB wHliamsii Lam. Allg. Gart. Zdt. xm. 385 (1845). 
AnJwiolliftlll willi(fIIlsii Lern. ill Forat. I-Iallilh. Cact . i. 2;{3 (18-10). 

Hembplicrieal, from a very thick I'not, often den sely llroliferol1s, 
transversely lined below by the remain" of witherell tubercles: .. ib~ 
usually 8 (in young specimen" often Ii), very broad, gradually mergillg 
above into the distinct nascent tnherelpg which are crowned with some
what delicate pellcillate tufts, wbich become rather inconspicuous pul· 
villi on the ribs: flowers small, whitish (£' rose: stigmas 4. (Ill. Bot. 
Mag. t. 42(0)-Type ullkllOWIl. 

Along the Lower Rio Grallde, Texas, and extending southward into 
San Luis Potusi and southerll l\-[cxico . 

Specimens exa lIIi ned : TEXAS (JI,-". Nic!.'els of 1892) : SAN LUIS 
POTOSI (EBchanziel" of 1891): also growill!: in Mo. Bot. Gard. 1893. 

2. Lophophora williamaii lewinii (lIeIlIlillg~). 
4nlwdoliium le/dnii Hennings, Gartellfiora, 410 (1888). 

A much more robust form, with roore IlUlilerous (usually 13) and 
hence narrower and more sinllons ribs, n.nd much more prominent tu.fta. 
(Ill. M:oData. Kakteeukunde, Octover, 1891)-Type unknown. 
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Along both side, of the r,ower Rio !lrande. 
Specimen. examined: TEXAS (Wm. Lloyd of 1890, mouth of the 

Pecos; Mrs. Nickels of 189;l, 1893): MEXICO (specimen collected across 
the Rio Grande, near Laredo, in 1894): also growing in Mo. Bot. Gard., 
1893. 

Tile enreme sp€ciHc and varietal forms seem worthy of specific ditftinction, bitt 
abundant growing material in Mo. Bot. Gard. 8bowod 81lch complete intergradatiou 
tb3t a specific liue of separation was fonnd to be impossible. 'rbo varictal form i.e 
aaid to be an important ODO in the ceremonial rites of the Indiau!. 

GEOGRAPHICAL DISTRIBUTION. 

These forms are evidently Mexican in origin, and the specimens seen 
are all from the Hio Grande region. They have crossed that river 
below the" Great Bend," and probably belong to lower· lying, more 
eastern Mexican provinces than do the species of Anhalonium. L.w,l
liamsi; is reported from southern Mexico, but so little is known of the 
distribution of these plants that their eastern Mexican range is conject
ural 
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