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STUDIES IN THE BOR.\GlN'ACE..\E 

of the pedicels is frequent in the genus and at least until otl1er more 
convincing differences are found this plant of Friedrichsthal ma,· be 
provisionally placed as .. 

B. KELLER~1ANII, forma podocephala , forma no,·., forn1ae tj-picae 
simillima differt capitulis graciliter pedicellatis; pedicellis 3-10(-20) 
mm. longis erectis vel adscendentibus.-G u.~1'EllALA: Fricdrichsthal 
(K., phot. and fragm . Gr.). 

II . STVDIES IN THE BOR • .\.GIN . .\CE.:\E. 

BY I. 1\.1. ,J OllNSTON 

1. RESTORATION OF THE GENU H,o\CKELIA. 

As currently taken the genus Lappi,lc, is con1pose(l of t,vo sl1nrply 
differentiated groups . It is here proposed that the perennial a11d 
biennial species with p)·ramidal gj·nobase be segregatecl to form the 
genus H ackelia, while the annual species ,vith sul>ulate gynol>ase be 
left to constitute the genus Lappilla. The very important characters 
which separate these ,·ery distinct genera may be realized O)" a study 
of the following contrast. 

LAPPULA. ....\nnual; inflorescence abundantly bracteate; pedicels 
erect; gynobase subulate, 5-10 times as tall as broad, about equaling 
the nutlets; style surpassing the nutlets; nutlets narrowly attached all 
along the well developed medial ventral keel . 

HAcKELIA. Biennial or perennial; inflorescence naked or rarely 
sparsely bracteate; pedicels recurved or deflexed in fruit; g)·nobase 
pyramidal, less tall than broad; st)·le definitely surpassed bJ· nutlets; 
nutlets attached by a large oblique submedial o,·ate or deltoid areola; 
ventral keel extending o,·er onl~, upper half of nutlet. 

As usuall)· taken Lappula has been an unnatural aggregate formed 
of two groups whose structures are so different that it seems improb 
able that the groups are immediately related. The species ,vhich 
I have refered to H ackelia do not find their nearest relations among the 
species of true Lapz,ula, but rather among the species in section 
Colobonia of Eritrichiz,ni. Indeed so close and unmistakable are the 
relations between l!ackelia and Eritrichi1.,111, that ,vith much justi 
fication the two genera might be merged. On the other hand H ackclia 
has been referred to Lappilla only because the species in both genera 
have glochidiate bristles on the dorsal rim of the outlets, and despite 
the fact that the species of the two groups differ markedly in habit 
and in a number of fundamental characters. As both Lappula and 
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Hackelia ha, re in all probability evol,red from the Cynoglosseae where 
glochidiate bristles are common as carpel appendage s, it must be 
e,ident that the presence of barbed appendages is only of general 
phylogenetic significance and not a safe criterion upon '\\'hich to 
judge immediate relationships. 

Ii acl(elia and Lappula differ i11 the manner h.) r which the nutlets 
are attached to the g~'Tiobase. Among the borages thi s correctly 
has been considered of fundamental importance. In the characters 
of gynobase and nutlets Ilack elia is almost exactly matched by de
velopments in Eritrichiitr,1, § Col,obon-ia, for many species of that 
section approximate upon a reduced scale the characteristic habit of 
Hackelia, while furthermore some species, such as E. stricti-1.m Decne., 
E. pectinatu1n (Pall.) A.DC., etc., have the toothing on the dorsal 
margining of the nutlet tipped by subulate barbed prolongations. 

Although approaching one another closely If ackelia and Eritri
chium seem readily distingujshed by habit, the former being rank
gro,,-ing green biennials or perennials with broad thin lea, ·es and stems 
2-10 dm. high, whereas Eritrichium contains low, canescent or silver.)', 
strongly rooted, caespitose plants with small firm leaves and stems 
1-20 cm. high. The dorsal margining of the nutlets in H ackelia is 
usually broken up into flattened subulate glochidiate app endage s, 
but in Eritrichiuni the margin is entire or merely dentate ancl ttsually 
without glochicls. The only in,·ariably diagnostic cl1aracter b)· ,,,hich 
the two genera can be separated is that founrl in the direction of the 
fruiting pedicels; in H ackelia the pedicels are recurved or reflexed in 
fruit ,vhereas in Eritrich·iu1n they are a1,vaJ'S erect or nearl) · so. 
H ackelia centers in western North America and has outl) ·ing species 
in the 4.\.ndes and Himalayas, and in central Europe, eastern "Cnited 
States, and J\tlexico. Eritrichiuni centers in Asia, but has an arctic 
series of species occurring at high latitudes or altitudes in Europe 
and North America. 

The genus H acl,:elia "'as published for Opiz by Berchtold in the 
latter's "Oekonomisch-technische Flora Bohmens." The genus was 
separated from Echin-0spermi1,m for reasons unstated, but e,ri.dently 
not because of the characters stressed now in resurrecting it, for 
although H. defiexa "ras the only species fully described under the 
genus, there were eight of Ledebour's species, all true Lappulas, 
referred to it in a footnote. The characteristic areo]a and attachment 
of the nutlets are described in the lengthJ' specific diagnosis of II. 
defl.exa, but in the generic description the style and the attachment of 
the nutlets are described but vaguely, and in silnilar terms as in the 
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generic descript ion of Echinosperni1..1111 a few pages further on. 11 acl·elia 
defiexa (v\7ahl.) Opiz, being the first species gi,.•en under Hackl'lia and 
the 011ly one t reated "11th any detail, it is taken tis constituting the 
tj,'])e of the genus as he re redefined. The species referab le to Hackclia 
are as follows:-

lli CKELIA DEFLEXA (Wahl.) Opiz in Bercht. F l . Bohm. ii, pt. 2, 
147 (1839) . Al yosotis defiexa Wahl. \Tet . ... .\cad. Handl. Stockh0In1, 
XX,Xj. 113, t . 4 (1810). Eclii-1wsper1nu11i defiexitni Lehm .• .\sperif. i . 
120 (1818). Rochelia defiexa R. & S. Syst . i,·. 109 (1819). Cy1w
glossun1 defiex1.L11i R oth, Enum. i. 5 9 (1 27). La.p11ula defiexa 
Greene, P ittoma ii. 182 (1891) . Echi1iosper1nu,u dcfle.ru111, ,·ar. 
a1nerica·n111r1, Gray, P roc. ...~ . Acad. xvii. 224 (1 2). La1>IJ-11la, 
defl-cxa, ,·ar. americaria Greene, 1. c. 183. L. a111crica11<i Rj,·ul,. Bull. 
T orr . Cl . xxi,·. 294 (1897). 
-/ H. virginiana (L.), con1b. no,·. Jlyosotis v-irgi1iia11.a L. SJ). Pl. 
131 (1753). Ech·iri-0spernl1tn1. virginic-uni Lehm . .t\sperif. i. 117 (1 1 ). 
Rochelia virgin,ia11,a R. & S. S)·st. i,·. 108 (1 19). Lapp1,la i•irgi11iana 
Greene, Pittonia ii . 182 (1 91) . Cynoglossuni ]Joriso1ii i\.DC. 
P rodr. x. 155 (1846) . 
./ H. pinetorum (Greene), comb. no,·. Echi,wsper11i'u1n. pindor1,n1, 
Greene in Gra)', Proc. Lun. _.\cad. xvii . 224 (18 2). Lappula pi1ie
tori,1ri Greene, Pittonia ii. 182 (1891) . L . pustulata Macbr. Contr. 
Gray H erb . xlviii. 39 (1916). L. heliocarpa Brand in Fedde, Repert. 
x,riii. 310 (1922). 

H. Roylei (" 'all.), comb. no,• . Cynoglo.;si11n Roylei Wall. in Don, 
Gen . Syst . i"·· 356 (1838). C. la.1:i,111, Don, I. c. LappulalaxaJ\Iacbr. 
P roc . ..'.Ull .... .\cad. Ii. 543 (1916). C. unc-iriatuni Roj•le, acc. to Benth . 
in Ro)·le, Il l. 305 (1839). C. glochidiati,111, v"\"all. acc. to Benth. in 
R oj·le, I. c. 306. Echi11,o~per·nzu1n glochidiati1n1 .\.DC. Prodr. x. 136 
(1846). Paracaryu1n glochidiatu1n Benth . in Hook F l. Brit. Ind. iv. 
161 (1883). L. gl,oclzidiata Brand in Fedde, Repert. xiv. 146 (1915). 

H. macrophylla (Brand), comb. nov. Lappula 111acrophylla Brand 
in Fedde, Repert. xi,·. 147 (1915). Cyr1oglossu1n u1zci11,atu1n, var. 
la:cifiora Benth. in Roj,·le, I ll. 30-5 (1839). Echiriospermuni glochidi
ai1tni, ,·ar. la:cifl-or1111i A.DC. Prodr . x. 136 (1846).-From their de
scriptions this and t]1e next species seem scarcely distinct from the 
preceding one. 

H. Dielsii (Brand), comb . no,·. Lappula Dielsii Brand in Fedde, 
Repert. xi,·. 147 (1915). 

B. revoluta (R. & P.), comb. nov. Cy11,oglossu1n revol1ttu111, R. & 
P. Fl. Pert1v. ii. 6 (1709). Lappitla revolitta Brand in Fedde, Repert . 
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xiv . 148 (1915). C. ovatifoliu1n, Griesb. Gotting. Abhandl. xxiv. 271 
(1879). L. revoluta, f. ovat,ifolia Brand, I. c. C. parmflorurn, Krause, 
Engler Bot. Jahrb. xxxvii. 634 (1906). C. Fiebrigii Krause, 1. c. 
L. revoluta, f. Fiebrigii Brand, I. c. C. and·icolum Krause, I. c. 635. 

H. costaricensis (Brand), comb. nov. Lappilla costaricensis 
Brand in Fedde, Repert. xviii . 310 (1922). L. gtlatemalensis Brand, 
I. c. 311. 

H. mexicana (Sehl. & Cham.), comb. nov. Cynoglossum rnexi
can.1.l111, Sehl. & Cham. Linnaea v. 114 (1830). Echinospermitm 
1nexican1.,1n, Hemsl. Bio]. Cent.-Am. Bot. ii. 377 (1882). Lappi,la 
mexica1iun1, Greene, Pittonia ii. 182 (1891).-This. and the preceding 
are closely related to H. revoli,ta and perhaps are not specifically 
distinct . . 

., H. leptophylla (R;rdb.), comb. nov. Lappttla leptophylla Rydb. 
J\fem. N. 1·. Bot. Gard. i. 329 (1900). (?) L. scaberrinia Piper, Bull . 
Torr. Cl. XXL'<:. 545 (1902). (?) L. arigustata Rydb. Bull. Torr. Cl. 
xxxi. 636 (1904). L. Besseyi Rydb. l. c. 636. (?) L. grisea ,,,. oot. & 
Standl. Contr . U. S. Nat. Herb. xvi. 164 (1913). L. fioribu1ida of 
P iper (Bt1ll. Torr. CI. xxix. 537. 1902.) and other recent authors. 
I H. hisplda (Gray), comb. nov. Echiriosperni1.,ni di,jfusunz, var. 
hispiditni Gra)·, Proc. Am. Acad. nii. 225 (1882). E. h1·s11idum 
Gra)', 1. c. xx. 259 (1884). L. hi:Jpi.da Greene, Pittonia ii. I 2 (1891). 

H. ciliata (Dougl.), comb. no,,. Cynoglossiim cilicitu,n Dougl. in 
Lehm. Pug. ii. 24 (1830). Echinospermtltni ciliatu,n Gray, Proc. Am. 
Acad. xvii. 225 (1882). Lapptlla ciliata Greene, Pittonia ii. 182 
(1891) . 

.,,H, setosa (Piper), comb. no,,. Lappula setosa Piper, Bull. Torr. 
CI. XXL'\:. 5-H (1902). 

"'H. cinerea (Piper), comb. nov . Lapptlla cirierea Piper, Bull. 
Torr. Cl. xxix. 5-14 (1902) . 

./ H . ursina (Greene), comb. no,·. Echiriospernium 1trsiriuni Greene 
in GraJ·, Proc. ~.\m. Acad. xvii. 224 (1882). Lappula 1.,rsin.a Greene, 
Pittonia ii. 182 (1891). 

/ H. hirsuta 0,·oot . & Standl.), comb. nov. LapJJ1lla hirsuta ,,Toot. 
& tandl. Contr. tr . S. Nat. Herb. X\'i. 164 (1913). 
J H. gra~ilenta. (Eastw.), comb . nov. Lapp1,la gracile11ta Ea.st\\·. 

Bull. Torr. CI. xxix. 523 (1902). 

v H. floribunda. (Lehm.), comb. nov. Echir1,ospern1uni fiorib1,ndu1n, 
Lehm. Pug. ii. 24 (1830). Lappula floribiinda Greene, Pittonia ii. 
182 (1 91). Rochelia patnis Xutt. ,Jour. Acad. Pl1ilad. ,,,ii. 4-! (1 34). 
E. :rubdecu1nbe11/t Parr~·, Proc. Da,·enport Acad. i.' 14 (1 76). L. 
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~tlbdecu1nbcn,8 Nels ., Manual Rock)· l\lt. Bot. 412 (1909). (?) L. 
leuca1ztha Greene, Leaflets i. 152 (1905). L .. l rssicae 1IcGreg. Bull. 
Torr. Cl. xxx,rii. 262 (1910). L. diffusa of Piper and otl1er rece11t 
authors.-The plant referred here has al,,·a)·s been associated \\'itl1 
Lehmann's Echir1.osper11Lu1n dijf usi,nz despite the fact that it is per
fectly portrayed in Hooker's, Fl. Bor. _.\111. ii. 4, t. 16:1 (183 .. ), plate 
of E. fioribund1.t111., a plate apparentlJ· dra,,,·n fro1n an isotj·pc if not 
the actual type of that latter species. It is to be particular!~· noted 
that the plant, the Lappula diff usri of recent ut1thors, wl1icl1 I ref er 
to Lehmann's Echitiosper,nuni fioribiLnduni agrees \\·itl1 the picturetl 
plant in perennial duration and in size of corolla, de,·e]oprncnts Jl<)t 

present in If. leptOJ)hylla, the plant t1st1allj· referred to I.eh111anr1's 
species. In spite of tl1e note bj· Kelson an<l l\Iacl)ride, Bot. Gaz. 
lxi. 42 (1916), the account give11 bJ· Parr), 1. c., and the i.;,ot)·pc pre
served in the Gray H erbarium l)otl1 clear]~· sl10,v that Gra~·, Proc-. 
Am. A.cad. xvii. 225 (1882), and Piper, Bttll. Torr. Cl. X:\"ix. 5:39 (190:2), 
were correct in refering Echi1iosper1n11n1 subdf.'cunzbrns to the present 
species. T he use of Parr~:'s name in the Rock~· l\Iountain :;:\Iantial 
is incorrect! The plant is definitel~· blt1e-flo\\·ered, as the lack of 
mention of color in ParrJ·'s obser,·atio11s \\'Ould sttggest. 

H. Eastwoodae , nom. no,·. Lappi,lci ,uicrantha East\v-. Bull. Torr. 
CI. X:\"X. 497 (190:3); not !{. 111icrcintha (Ledeb.) Opiz.-Related to 
H. fioribunda, l)ut differing in small flo\\·ers and in ha,'ing a fe"· 
glochid iate prick les on the back of the nutlets. Perhaps onlj· tl1e 
Caliiornian variet)· of that species. 
" H. bella (lvlacbr.), comb. nov. Lap11ula bella i\1acbr. Contr. 
Gray Herb . xlviii. 39 (1916). (?) L. Ratta,iii Brand in Fedd~, Repert. 
X\W. 311 (1922).-Differing from the closel)· related II . rel11tina in 
possessing ,,·bite corollas, and in ha,·ing the back of the nutlets 
unarmed . 

H. nervosa (Ke ll.), comb. no,·. Echi11ospernr1t1n 11Prrosz1nz Kell. 
Proc . Calif. Acad. ii. 146, f. 42 (1 62). Lappztla nr.rrosa Greene, 
Pittonia ii. 182 (1891). 

H. velutina (Piper), comb. no\·. La[JJJula 1·eluti11a Piper, Bull. 
T orr. Cl. xxix . 5±6 (1902).- Perhaps onlJ· a good ,·ariecy· of the last. 
The H ackelias of the l T osemite Region seem best r~ferred here although 
they varJ? as to pube~cence and ha,·e small corollas with short tt1l)e:;. 

H. califomica (Gra~·), comb. no,·. Er.hinosperniiin1. californic11,111, 
GraJ·, Proc .• ,\m .• \.ca<.l. x,-ii. 225 (1 2). Lrtpp11la californica Piper, 
Bull. Torr. CI. xxix. 546 (1902). 

• 
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II' H. arida (Piper), comb. nov. Lappula arida Piper, Bull. Torr. Cl. 
X..'<,-iii. 44 (1901). L. Cottorii Piper, 1. c. xxix. 549 (1902). 
J H. arida , var. Cusickii (Piper), comb. nov. Lappula Cusickii 

Piper, Bul l. Torr. Cl. xxix. 542 (1902). L. arida, var. Cusickii Nels. 
& Machr. Bot. Gaz. lxi. 41 (1916) . L. saxatilis Piper, l. c. 541. 

H. diffusa (Lehm.), comb. nov. Echinospermum diif'usuni Lehm. 
Pug. ii. 23 (1830). Lappula dijfusa Greene, Pittonia ii . 182 (1891). 
L. Hen,derson,i Piper, Bull . Torr. Cl. xxix. 539 (1902). (?) L. trachy
phylla Piper, I. c. 540. L. subdecu11ibens of Nels. l\lan. Rocky l\'.It. 
Bot. 412 (1909), as to clescription only.-The plant concerned here 
agrees with Lehmann's description in height of growth, pubescence, 
size and color of flo,vers, and in the arming of the nutlets. It fits 
the description far better than the other plant, here called H. fiori
b1.l1tda, which has borne Lehn1ann's specific name in the past. In 
fact the present plant ~verges from Lehmann's description only by 
11a,wg usually acutish rather than obtusish ca111ine leaves. 

H. diffusa ,·ar. caerulescens (Rydb.), comb . nov. Lappula 
caerulesceris RJ1db. l\1em. N. l". Bot. Gard. i. 328 (1900). L. S1.lb
decu1nbe11,s caerulescen,s Garrett, Fl. Wasatch Reg. 78 (1911). 

2. TuE GENUS A,_~TIPRYTUM. 

IN the literature concerned v."lth the Boragi1iaceae the species of 
Aritiphytuni ha,·e been repeatedly confused with the species now 
referred to Plagiobothrys, Crypta1itha, and allied genera, despite the 
fact that the former genus appears to belong not to the Er·itrichieae, 
but rather to the Lithospernieae. Tl1is confusion has resulted from 
the attention being too closely centered upon similarities in nutlets, 
similarities which caused GraJr, Proc. Am . Acad. xx. 265 (1885), to 
refer the Mexican species of r1ntipliytum to Krynitzkia, and ,vhich 
ga,·e l\Iacbride, Contr. Gray Herb. xlviii. 41 (1916), his reasons for 
saying that A11iblynotopsis, here referred to Antiphytu111,, is "inter
mediate between the genera Allocarya and Plagiobotlirys.'' The genus 
,.,4.riti11hytun1, however, differs from Plagiobothrys in habit, color of 
flowers, and particularly in the geminate stigmas. The stigmas of 
Antiphytu1n definitely remo,·e it from the Eritrichieae in ,vhich 
Plagiobothrys and its other supposed allies are found. 

The genus A41itiphytuni was first described in Meisner's Genera, i. 
280 (1836-43). Tl1e original description, about fifty words in length, 
applies well to the genus as it has been taken in the past. In the 
Coromentar;y accompanying his Genera, ii. 188 (1836-13), lVIeisner 

_gives the bibliography of the genus as follows:-

• 
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"ANTIPHYTtThJ. DC. Mss. in Mo~. ic. fl. l\Iex. ined. (4 sp.)-~1nchusa 
oppositifolia, H.B .K., nov. gen. 3. p. 91. t. 200. .4.. cruciata et sloc
chadifolia, Cham. in Linnaea,4. p. 438. et .4 . .. llexican,a, DC. ap. l\Ioc; . 
I. c.-Genus jam foliis oppositis (uncle nomen) insigne.'' 

Mociiio's flora referred to was unpublished until 1 74, or o"·er 
thirty years after the appearance of l\Ieisner's Genera. .1lnt1'.1>hylu111, 
mexicaria DC., published in the Prodromus, x. 121, in 1 46, is Iicli-

. otropiurn calcicola Fernald, Proc. Am . .:\cad. xliii. 62 (J 907). ~\ltl1ough 
the only A1itiphytuni published in l\1ociiio postl1t1mot1s ,,·ork, .1. 
niexicana can scarcely be considered as the tJ>pe of the genltS ::;i11ce it 
remained so long unpublished and particularl.,· since ha, ·ing t~·pica,l 
H eliotropiuui fruit, it is not at all described in the original generic 
diagnosis. A1ichi,.sa oppo~itijolia HBK. is an .1lllocar11a. Tl1is 
species being the first published species mentioned under .·1 nf iJJhyt111ri 
and the only one with a cited illustration, n1ight l)e considered tl1e 
type of Ant·iphytum and that name treated as an older s~·nonjm of 
Greene's genus Allocarya, Pittonia i. 12 (1 7). lrsage, 110,,·ever, 
has restricted the name ..:l1itiphytit11z to the genus including Cl1amisso's 
Anclzusa cruciata and A. sfoechadifolia. This usage is justifial,le by 
the ,vorking;, of the logical process of residttes, tl1e other species 
originally placed in ,(ln,tiphytuni ha,ing been referred to other genera 
and the name Aritiphyt-u111, left to that group v,hich had a majority 
representation in the original definition of the genus. It is also to 
be noted that with the exception that they are ne,·er herbs, Cl1a1nisso's 
species agree with e,•ery item in l\1eisner's diagnosis. On the other 
hand Anchu.sa oppositifolia is ne,·er suffrutescent, and does not ha,·e 
scorpioid cymes, nor ciliate-papillose faucal protuberances. 

In 1916 Macbride, 1. c., erected the genus ~l1nbly11.otopszs for the 
Mexican species ,vhich I refer to .ln,tiphytu111.. Although four of the 
five recognjzed and pre,..jously published species had been at one time 
or another referred to A1itiphyt-u11i no contrast was made bet,, ·een the 
members of the ne\vly propo~ed genus and the old restricted one. ~.\ 
careful study of this relationship now shows that the 1\Iexican plants, 
forming the genus Aniblynotopsis, are distinguished from the Brazilian 
ones, forming the true ... 4.ntiplzytuni, onlj· by ha,·ing non-blue corollas 
and alternate upper lea,·es. These are scarcely generic differences. 
The l\Iexican .lntiphytunl heliotropioides besides agreeing ,,;th the 
Brazilian ~1. cru.ciaturn in shrubby habit and loose strigose pubescence 
of similar encrusted hairs, also has opposite lea ,,es. The chief 
difference between the two plants being that in the l\1exican plant 
the lea,·es of the inflorescence are alternate, vthereas in the Brazilian 
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species the lea,·es are opposite throughout the plant. Among the 
Mexican species .1L. fior-ibundu,n has all its leaves alternate. Such 
species as .. 1. JJenitlsulare and A. 11/1.J.dicalces have several pairs of 
opposite leaves. Hence within the enlarged Antiphytum there are 
all the stages from an entirely opposite-Iea, ,ed condition to a com
pletely alternate-lea, Ted one. Since leaf-position has various degrees 
of de,·elopment among the Mexican species and since the difference 
separating the l\feA;can and Brazilian species is simplJ· a matter of 
slight degree it seems inad,'isable to attempt the use of leaf-position 
as a generic cl1aracter. Flower-color is equally unsatisfactory as a 
genericchara~ter. The Brazilian species have bluishflowers. An1ong 
the l\iexican species A. perii1is1clare has white flowers, whereas the re
mainder ha,·e ,·eJlo,v ones. If the color of corolla is to be exalted • 
to generic importance there will be need of three instead of merely 
u·o genera. 

The · Brazilian species have flat gynobases and nutlets that are 
basally attached bj· a short stipe-like prolongation. ~i\.lthough most 
Mexican specimens ha,re their nutlets directIJ, attached to a more or 
less pyramidal gynobase by a large oblique submedial ventral scar, 
certain specimens (Pal111er 443, 207) here referred to the polJ·morphous 
A. fiorib1.,1idu1n have nutlets with basal attachments through a short 
stipe to a flattened g~rnobase quite like that exhibited in Brazilian 
specimens. .t\. S}rnopsis and bibliography of the genus follows:-

ANTIPHYTfili "<\.DC. in Meisner, Genera i. 280; ii. 188 (1836-43). 
Thau1n,atocaryori Baill. Bull. 1\iens. Soc. Linn . Paris 839 (1890). 
A111.bly1iotopais 1\-Iacbr. Contr. Gray Herb. xl,riii. 41 (1916). 
Leaves all opposite; corolla bluish; South American. 

Plant herbaceous; leaves 10-35 mm. broad; nutlets smooth, shiny; corolla 
tubular-funnelf orm .............................. 1. A. letraquetritnl. 

Plant suffrutescent; leaves 3-8 mm. broad; nutlets rugose, 
dull; corolla tubular-rotate ........................ 2. A. cruciaiurn. 

Leaves a_lternate at least above; corolla yellow or white; 
Mexican. 

Pedicels elongating, becoming 5-10 mm .. long; leaves al
ternate only in the inflorescence; corolla with definite 

. tube and fauca~ appendages ................... 3. A. heliotropioides. 
Pedicels not elongatmg, at most 5 mm. long; leaves in basal 

rosettes, alternate, or only lowermost opposite. 
Corolla subrotate, throat broad and open, tube practi

cally undeveloped; appendages lacking, stamens ex
posed. 

Stems strictly erect, 3-8 drn. high; basal leaves few, 
oblanceolate to linear-oblanceolate, canescent, 
3-10 mm. broad ............................ 4. A. floribu,nd um. 

Stems decumbent, less than 2 drn. tall; basal leaves 
numerous, crowded, very narrowly linear, silvery, 
1-2 mm. broad ............................. 5. ii. panic1'laturn. 
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Corollll salverform, tub e cylindrica l and " 'ell developed: 
appe ndage~ "·ell developed; stamen~ included and 
hidden. 
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Corolla. ,vhite; f:11iting cal:yx 8 mm. long, sparse I)· 
st r1gose-hisp1d ;. ~lant bush)·, about 5 dm. tall .... 6 .. 1. pen i n;;ulare. 

Corolla. :rello" ·; fr111tmg ca.lyx 2-.5 ml!'. long, <lenS<'l.r 
str 1gose; plant caesp1tose or with a prostrate 
shrubby caudex, 1-2 dm. high. 

Plant with a. ~oosely bra.nchl'<l shrubb)· cai1clex; 
leaves not 1n ba sa l rosette:,;, ull cauline ... ... 8 .• -1. nudicnlces. 

Plant densely caespitose; basal leaves in dense · 
rosette s. . 

Corolla abou_t .5 mm. broad; st)· le ~urpassing nul-
let s; frmtlllg cul:yx 3-! mm. long ........ . 7 .. 1. cnrspilosun&. 

Corolla abo ut 1. I!-un. broad; sty le no t S\lrJ)Ui<:,,,ing 
nutl ets; frwting ca ly'X 2-3 mm. long ........ . .. H .. l. Pnrryi . 

1. ~~NTIPHYTUl\1 TETRAQUETR-01 (Chan1.) • ..\.DC. Proclr. x. 122 
(1846). A1ich'usa tetraqu.flra Chan1. Linnaea ,·iii. 11:3 (1 :3:3). Tha,u
matocaryo1i Hilarii Bail!. Bull. l\Ien s. Soc. Linn. Pari s S:39 ( l 90). 
A1itiphytu,n1, Bor1irn iilleri Pilger in Fedde, Repert. iii. 24 (1906) . 
Antipliytu ,ni Bor1inl iilleri, var. as perior Pilger l. c. 25. 

2. l.\.. CRUCIATIDI (Cham. ) A.DC. Procir. x. 121 (1 46). .1nr.husa 
cruciata Cham. Linnaea i,·. 4;3 (1 29) . .11nchusa stoccha<lif olia 
Cham. I. c. 439. ..l1itiphytuni staechadifolil1,ni .~.DC. l. c. Jlyo ,Yotis 
Berroi ,..\rech. Anal. l\Ius. N'ac. J\I0nte,rideo 1 ser. 2, i. 69, f. 5-6 (1911). 
-The lengthy descriptions gi,~en by Cham~ so do not seem to contain 
any fundamental characters b~· which his tv.·o species can be distin
guished, nor has anJ· sul)sequent writer pointed out diagnostic char 
acter s. 

) 3. A. HELIOTROPIOIDES A.DC. Prodr. x. 122 (1 46). Eritri chiu1n 
heliotropio1.'.des Torr. Bot . l\Iex. Bound. 140 (1 59) . l{r yriit:=lcia 
heliotropioide.; Gray, Proc. ,..\m. Acad. xx. 265 (1 5). Crypta,itha. 
lieliotroJJ(fides Loes. in Fedde, Repert. xii. 243 (1913) . .4,nblynotopsis 
lteliotropioides 1\.'.Iacbr. Contr. Gray Herb. xl, ·iii. 41 (1916). 

4. A FLORIBU1''1>mt (Torr.) GraJY, Proc . Am . .-\cad. x. 55 (1 75). 
Eritrichiun i fioribu,iduni Torr. Bot. l\Iex . Bound. 140 (1859). Kry
nitzkiafioribur1Ja Gra~·, l. c. xx. 265 (1 5). ..4.1nblynotop:,is ftoribunda 
Macbr. Contr. Gray Herb. xlviii. 41 (1916). .1niblyri-0topsis duran,
gensis l\Iacbr. I. c. 42.-As here taken the specie:; is extre111ely pol)·
morphous and almost certainly capable of di,'ision, bt1t at present 
the material is too meager to attempt satisfactor.}' segregation. 

5. A. pa.niculat11m, nom. nov. Lith-0sperniu11i linifoli11,m J\Iart. & 
Gal. Bull . 4-\..cad. Belg. xi. 33 (1844) ; not .. 1,itiphyturri linifolium 
A.DC. (1846). 
~ 6. A. peninsulare (Rose), comb. nov. Krynitzkia pe1linsularis 

Rose, Contr. U. S. Nat. Herb. i. 5 (1890) . ..4.,nblyrwtopsis pe1iin
aulari~ l\:I acbr. Contr. Gray Herb. xl\-iii. 41 (1916) . 
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7. A. caespitosum , sp. nov., mexicanum; caulibus erectis vel valde 
ascendentibus 8-16 cm. altis apicem versus pauce str ict eque ramosis; 
foliis dense strigosis argyro-canescentibus 1-2 mm. latis acutiusculis, 
inferioribus anguste linearibus 2-5 cm. longis erectis rosulatis, caulinis 
8-15 mm. longis; ra cemis paucis unilateralibus manifeste bracteatis 
2-3 cm. longis; calyce 2.5-3 mm. longo 5-partito breve pedicellato; 
corolla £lava, limbo 4-5 mm. Jato piano, lobis rotundatis imbricatis 
extus pubescentibus, tubo 1.5-2 mm. longo ad apicem c11m 5 append
iculis gibbosis instructo, staminibus inclusis cum filamentis antheris 
brevioribus; nuculis rugoso-tuberculatis 1.5-2 mm. longis, areolis 
amplis distincte sub medio locatis; gynobasi angusta p)rramidali; 
stylo nuculis longiore; stigmatibu s geminatis.-MEXICO: Cerros near 
San Luis Tultitl anapa, Puebla, Purpus 2606 (TYPE, Gray Herb .). 
Sonnige Kalkhtigel bei Comitan, Chlapas, Seler 3073. Huauclilla, 
Nochixtlan, Oaxaca, Conzatti & Gonzalez 1222. 

8. A. nudicalces, sp. no·•{., diffusum; A. caespitosu1n similans sed 
differt ramis num erosis ramosis e caudice suffruticoso laxe ramoso 
prostrato vel etiam paullo subterraneo orientibus et foliis majoribus 
2-3 mm. la tis omnibus caulinis.-MExrco: Sosola, alt . 7000 ft., 
Oaxaca , L. C. Smith, 393 (TYPE, Gray Herb.). Although cliffering 
from A. caespitosurn conspicuously in habit this species is identical 
with it in inflorescence, floral, and fruit characters and may prove 
to be worthy of no more than ,,arietal recognition. 

9. A. PARRl'l Wats. Proc. Am. i-\.cad. xviii. 122 (1883). Kr,lJ1iitzl~·ia 
Parryi Gray, Proc. Am. Acad. xx. 265 (1885). A1nblyriotopsis Parryi 
l\1acbr. Contr. Gray Herb . xlviii. 41 (1916).-MEXICO: En route from 
San Luis Poto si to San Antonio, Texa s, Parry (TYPE) . Sosola, Oaxaca, 
L. C. Srnith 394. ,·~{ithout locality, C01.,lter 1050 in part. The type 
is in ad,ranced maturity and entirely lacks flowers. It is associated 
with the small-flo'\\•ered Oaxacan plant only because of the remarkable 
similarity in the size and developments of all other parts. 

3. NOVELTIES AND NE\V COliBINATIO~S IN THE GENUS CRYPTA.J.'{THA. 

Crypta.ntha Abramsii , sp. no,,., annua basem versus simplex 
supra sparse ascendenter ramosa 15-30 cm. alta strigosa; foliis linear
ibus ,·el lineari-filifonnibus 1-3 cm. 1ongis 1-1.5 mm. latis sessililJus 
acutiusculis basem ,•ersus hispidis, infimis oppositis; spicis solitariis 
vel geminatis 2.5-10 cm. longis conspicue bracteatis, bracteis linear
ibus vel lanceolatis; corolla e,·identi 1.5-2 mm. lata; calycibus 
maturitate 3-4 mm. longis remotis non biseriatis strictis ,,el ascend
entibus, Iobis lanceolati s bre,riter hispidis calyce ½-¾ bre,.rioribus 

• 
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abaxi]Jaribus crassissimis et hispidissimis; nuculis 1-4 lanceolatis 
Jaevibus nitidis basi truncatis compressis 2-2.2 mm. Jongis, sulcis 
clausis basem versus furcatis; stj·lo alto ½-¾ nuculis breviori; 
gynobasi subulata.-CALIFORmA: San Pedro Hills near l\1alaga Co, •e, 
Los ~<\ngeles Co., March 14, 1903, Abranis 3139 (TYPE, Gray Herb.; 
ISOTYPE, Univ. Calif . Herb.). Allied to Oryptantha leiocarpa (F. & 
M.) Greene, but differing from that species in its short style, erect 
habit, and fewer nutlets. It suggests the large-flowered for,ns of 
C. Clevelan,di Greene, and possibly may be only a bracteate form of 
the latter species. Further material is a great desiderat11m. 

Cryptantha Brandegei , sp . nov., annua cliffusa decuml)ens; 
cau1ibus gracilibus 1-! dm . longis strigosis pt1stulutis v·el lcvibus; 
foliis oblongo- lanceolatis ,,el linearibus obtusis 6-15 mm. longis 
2-3(-4) mm . latis basem , ·ersus sparse hispidis concoloril)us; spicis 
solitariis vel rare geminatis aliquid sparse bracteatis vett1Stis 4- cm. 
longis; calj 1cibus maturitate congestis ,·el rcmotis 2-4 mm. longis 
strictis; lobis calycis linearibus costatis cum setis flavescentibus hor 
rentissimis marginibus sparse strigosis abaxillaribus longissi1nis 
hi~pidissimis; corolla parva minus quam 1 mm. lata; nuculis 1-4 
laev-ibus 1.5-2 mm. lanceolatis nitidis basi truncatis, sulcis clausis 
basem ,·ersus furcatis; st.}·lo alto nuculis ½--J breviori; g)"llobasi 
subulata.-CALIFORNIA: Santa Rosa Island, June 1888, T. S. Braricle
gee (Tiri>E. Gray H erb.; ISOTYPE, Univ. Calif. Herb.). This is an ally 
of Oryptaritha leiocarpa (F . & 1\1.) Greene, from which it diHers in 
its southern island occurence, greater range in nutlet-number, and 
particularly in its shorter style. It suggests phases of the polj,·
morphous 0. Olevclarzdi Greene, but is readilJ ' told from that species 
by its bracteate inflorescence and slightly longer style. Cryptan,tha 
Bran,dcge·i is to be distinguished from 0. Abra111.1>ii bJ· its smaller corolla 
and diffuse spreading habit. 

Cryptantha albida (HBK.), comb. no,·. illyoaotis albida HBK. 
Nov. Gen . et Sp. iii. 91 (_._.\.ug. 1818). Lithosper1nzt1n ra1izos1,n1 Lehm. 
Asperif. ii. 328 (~ov. or Dec. 1818). Eritrichiu1n rauios-unz _.\..DC. 
Prodr. x. 132 (1846). Krynitzkia raniosa Gray, Proc. _.\.m. Acad. x.x. 
274 (1 85). Oryptarithe raniosa Greene, Pittonia i. 115 (1887) . 
Eritrichi1t1ri hispidum . Buckley, Proc .• .\.cad. Philad. 1 61, 462 (1 61) . 
(?) J{ryn.itzkia niexican.ci Brandg. Zoe v. 182 (1901).-Information 
kindly sttpplied me b~· Dr. J. H. Barnhart of the N e,v York Botanical 
Garden has gi,·en the reason for re\1-,-ing the long neglected _._lJ yosotis 
albida HBK. This nan1e ,vas published in the ninth part of the 
Ko,·a Genera v.-hich, according to Dr. Barnhart, appeared probab]~r 
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]ate in 1\.ugust 1818 since it was noted under the date of October 3, 
1818 in the Bibliographie de la France, a ,vork in which the ap
pearance of books was usually announced about six weeks after their 
actual publication. The first part of Lehmann's Asperifoliae appeared 
before the ninth part of the Nova Genera and its prioritJ' ,vas recog
nized by Kunth,Florai. 601 (1818) and Nov . Gen. et Sp. iii. 451 (1820). 
,,7hen the first part of the Asperifoliae was revie,ved in Flora, i. 501, 
under the date October 30, 1818, it was accompanied by the statement 
"Der z,vej,'te Theil ist unter der Presse'' wluch ,vould seem to indicate 
that the seconcl part of Lehmann's work did not appear for at least 
two months after the ninth part of the Nova Genera. The second 
part of the Asperifoliae may ha, ,e appeared in No,·ember or December 
but at present there seems no way of telling whether it actuallj ' did 
appear before the end of 1818, the year given on the title page. 

Cryptantha falcata (Hieron.), comb. nov. Eritrichiu111., falccdu111, 
Hieron. Bol .• c\.cad. C6rdoba iv. pt. 1, 64 (1882) . 

Cryptanthapatagonica (Speg.), comb. nov. A 'n1sin,clcia patagon,ica 
Speg. Anal. Soc. Cient ... -\rgent. liii. 137 (1902). 

Cryptantha Spegazzinii , nom . no,r. Anisincl.:ia arigustifolia, ,·ar. 
microcarpa Speg. Anal . Soc. Cient. Argent. )iii. 136 (1902).-The 
nutlets described by Spegazzini are evidently not those of an A1n,
si1ickia. I am associating with this name a specimen from near 
General Roco, Rio Negro, Fischer 131, although the pliint has the 
corolla and calyx subequal and not "corollae ... calj,·ce duplo 
longioris.'' 

Cryptantha gra.nulosa (R. & P.), comb. nov. ~llyoaotis gran,u'losa 
R. & P. Fl. Peru,•. ii. 5 (i799). 

Cryptantha. corymbosa (R. & P.), comb. nov . .1.llyosotis corynzbosa 
R. & P. Fl. Peru"·· ii. 5 (1799). 

In 1887 Greene, Pittonia i. 58-60, proposed the genus Ere1nocarya 
and reestablished Torrey's Piptocalyx. Since that time the h\·o genera 
have receivecl almost universal acceptance despite the fact tl1at they 
appear to lack fundan1ental characters and much resemble members 
of the genus Cryptan,tha. The nutlets found in Erenzocar!Ja and 
Piptocalyx are indistinguishable from those of Cryptaritha, being of 
similar shape, posses:,-ing similar markings, and having a ,·ery similar 
groove. The gj'llobase also is much the same in all three genera. 
I n fact, Eremocr1rya and Piptocalyx seem merely well markecl species 
of Cryptantha ancl are consequently referred to Crypt<t1itha ,,·here tl1eir 
s pecies can be disposed of as follows:-

• 

• 
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Cryptantha § Piptocalyx. Piplocaly:c Torr. in '\\1at s. Bot. Ki11g 
E>.'J)ed. 240 (1871); not Oliver (1 70). Kr-ynit:li·ia, ubsect. J>iJJto
calyx Gray, Proc . _.\m . .-\.cad. xx. 275 (1 .5). J{rJ;nif:.h·ia Sect. 
Piptocalyx Greene, Bull. Calif .• ..\.cad. i. 206 (1 5). Grec11eocharis 
Gurke· & Harm s in E. & P. Nat. Pflanzenf., Gesam treg. -!62 (1 99). 
JJTheelerella Grant, Bull. So. Calif. Acad. , .. 2 (1900).- Thi s sect ion 
of Cryptaritha is characterized b} ' it s peculiar circtunscissile cal)'X 
which is tubular to abo,·e the middle and ha s it s lobes prti ct ically 
unribbed . L.\ short distance below the sinu ses tl1e cal)·x-tube sudclenly 
changes, at the line of dehi scence, from firm siliceou s-l1J·aline to 
herbaceou s. In the characters of it s cal) 0 X the plant s mu ch resemble 
certain specie s of Plagiobothrys. Among th e sugge sted generic char
acter s of P iptocalyx, Greene especially st ressecl its possession of 
per sistent pedicel s although that de, ·elopn1ent is pr esent in sucl1 
Cryptantl1a s as 0. albida, C. raceniosa, 0. holoptcra, and 0. pfrrocarya. 
The character most emphasizecl bJ· Greene, }10,vever, \\ a.s the dichot
omy of Piplocaly.-c. "Cnfortunatel~ · thi s c11aracter also fails since un
mistakable and ,·ery similar dichotomy occurs in such species as 
Cryptaritha rccurrata and C. 1nicronicrcs. The only dist inct i, ·e char
acter possesse d by P iptocalyx is its circtunscissile cal~·x. This de
velopment, ho,ve, ·er , is both pr esent and absent in the close)), related 
genus Plagiobothrys an<l there seems no particular rea son ,\·hy in the 
present ca se the character .s hot1l<l be considered of ge11eric ,·alue. 
The following two species are recogniz ed. 

Cryptantha circumsci ssa (H . & • ..\..), con1b. no, ·. Lithosper,nttni 
cirettn1sci,ss1,ni H. & • .\. Bot. Beec}1. 370 (1840). Piptocalyx circu111.
scisS1ts Torr . in '\ 'at s . Bot . King. Bxped. 2-10. (1 71). Eritrichium 
circurnscissuni Graj -, Proc .• ~m .... ~cacl. x. 5 (1874). l{ry nitzkia 
circuniscissa Gra~·, 1. c. xx. 275 (188.5). n ·1zeelerella circunisci,ssa 
Grant, Bull. So. Calif . _.\cad. , •. 28 (1906) . Grcenrocharis circu111sci,ssa 
Rvdb. Bt1ll. Torr. Cl. xx.n-i. 677 (1909) . Orypta,zt/zg deprcssa Nels . 

• 
Bot . Gaz. xxxi,·. 29 (1902). 

Cryptantha. dichotoma (Greene ) , con1l>. no, ·. Kryn ifzkia dicho
toma Greene, Bull. Calif ... .\cad. i. 206 (1885) . Piptocalyx dichotonzus 
Greene, Pittonia i. 60 (18 7). rr·heelerell,i dichoto11ia Grant. Bull. 
So. Calif. Acad. v. 28 (1906). Greeneocharis dichoto,na l\Iacbr . 
Proc. _.\Ill. ~.\.cacl. Ii. 546 (1916). G. c-irc-u,nscissa, ,·ar. hispida l\fa cbr. 
I. c.-)iacbride's ,·ariet~ · of G. circ1,11zsciaa<i is e,·idently a reduced 
montane form of C. clichotonia which simttlates C. circunzscissa in 
gros s aspect. It make s it impossible to use robustnes:::; as a distin 
guishingcharacter ben\ ·een 0. dichoto,na and 0. circunzsc-issa, and lea,·es 
pubescence as the onlj' (lifferentiating character . 

• 
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According to Greene, Pittonia i. 56 (1887), '' Erernocarya is most 
excellently marked in a three-fold way by its racemes'' which are 
biserial and very dense, conspicuously bracteate, and repeatedly 
dichotomous. Neither singly nor in combination do these characters 
distinguish Ereniocarya from Cry ptantlia. Almost every species of 
Cryptantha has its flowers somewhat biserial. In Cryptantlia Grayi, 
C. albida, C. pusilla, C. maritima, etc., particularly dense biserial 
racemes may be found. Dichotomy is also frequently present in 
Cryptantha and is quite unmistakable in C. albida. Bracteate racemes 
are well de, ,eloped in C. rnaritima, C. leiocarpa, C. albida, etc. .t\.lso 
emphasized by Greene was the dye-secreting tissue of Eremocarya. 
Following him most recent authors ha, re dignified that de,·elopment 
by treating it as the crucial generic character. In Plagiobothrys, 
even as limited by Greene, there are species with dye-secreting tissue 
and those "-ithout. This example "·ould gi, ,e precedent for including 
dye -secreting and non-d.}1e-secreting species within the same genus, 
even were there no recognized case of dye-secretion among the indub
itable species of Cryptantha. D.}'e-secretions in the roots are not 
uncommon in Cryptaritha and in the Gray Herbarium are found pres
ent in specimens of such distinct species as C. Fendleri (Osterhout 
3425, Pattersori 112, Baker 780) and C. niuricata (Parish 92.9). During 
1921 I collected on the islands of the Gulf of California a yet un
published variety of C. Grayi which has its roots as hea, ·ily charged 
with purple dye as do the most characteristic specimens of Erenlo
carya. In addition to the abo,,e characters, ,vhich are e,·identl)' 
insufficient to justify generic segregation, Greene gave Ere1nocarya 
as ha,-ing "a persistent open calyx and an enlarged persistent stJ·le." 
The persistent open calyx of Ere1nocarya is well matched in C. holop
tera and in C. albida, while in what Greene calls an "enlarged persist
ent st)·le'' Ere11iocarya is indistinguishable from the se,·era1 species 
allied to true C. rnuricata. A careful study of Ereniocarya has failed 
to re,·eal characters other than those unsatisfactor,· ones enumerated 

• 
by its author and I am consequently forced to the con,·iction that 
Greene's genus is unworthy of recognition even as a section. Ac
cordinglj· the follo'\\rmg species and variety are referred to Cryptantha 
where the)' fit naturally into the same group of species as C. Grayi and 
and C. angustifolia. 

(?rypta.ntha. micrantha (Torr.), comb. nov. Eritrichii,1n n1icrari
th1t1n Torr. Bot. l\Iex. Bound. 141 (1859). Krynit1!.·ia n,ir:rnntha 
Gra)', Proc. ~.\m. ..\cad. xx:. 275 (1885). Er1•n1ocar11a 1nicrantha 
Greene, Pittonia i. 59 (1887). Ercn1occir!Ja in uri,·ata RJ·<lb. Bull. 
Torr. Cl. xxx,·i. 077 (1909). 
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Cryptantha micrantha. , ,,ar. lepida (Gra)r), comb. no,·. Eri
trichiu1n micra1ithum, var. lepid1tm Gra.)', Synop. Fl. N. A. ii. pt. I, 
193 (1878) . l(rynitzl:ia micra1itha, ,·ar. lepida Graj', Proc. 4.\.m, ,.\.cad. 
xx. 275 (1885) . Eremocarya lepida Greene, Pittonia i. 59 (1 7). 
Eremocarya rn.icraritha, var. lepida l\1acbr. Proc . .:\m. Acad. Ii. 5-15 
(1916). 

4. ~.\ SYNOPSIS AND REDEFINITION OF THE GENUS PLAGIOBOTHRYS. 

lN 1835 the name Plagiobothrys was originallj· used by }liscl1er and 
Meyer for what then appeared to be a monot.) •pic Chilean gent1s. 
The first species, P. fitlmts, was separated from Eritrichiu,n1 because 
of the peculiar annular scar on its nutlets . In 1874 Gra)', Proc. 
Am. ~,.\cad. x. 57, reduced Plagiobothrys to a section under Eritrichiun1 
and placed in the section besides the original species fi,·e others ,,·hicl1 
Jacked annular scars on the n11tlets. Plagiobothrys was reestablished 
by Gray, Proc . Am. Acad. xx. 281, in 1 5 when he amplified it to 
include fourteen species, fi,·e of which ,vere placed in a newlj· erected 
section, and nine of which were put in his section Ge111tini, a grot 1p 
coextensive ,vith his Eritrichii,1n § Plagiobothrys of 1874. 

Gray, Pro c. Am. L'lcad. :xi. 89, founded the genus Echidiocarya in 
1876, and at that time included in it only the anomalous E. arizo11ira 
(P. Pri1iglei Greene). The character for the genus was found in the 
long-stiped nutlets. In 1877, Proc. Am .• .\cad. xii. 163, the genus ,vas 
enlarged so as to include the newl)'· described and obvriously related 
E. califorriica. A third meml)er of the group was added in 1 :3, 
Proc. Am. Acad. xix. 90, when GraJ· described P. ursirius and noted 
that, "The comparati,·ely recent disco,·er)· of the preceding species 
[P. ur:1i1i1i.s] of this section has macle it clear that both of them shou ld 
fall into Plagiobothrys, ... '' ~.\s a result of the transfer Echidio
carya was reduced to it s original species and characterized h)· its 
"conspicuously stipitate" nutlets. In 1887 Greene, Pittonia i. 9 & 
21, argued the artificiality of this latter concept and transferred to 
Plagiobothrys the remaining and tj'pe species of Echidiocarya saying · 
that it had "e,"ery aspect and e,·ery character of Plagiobothrys, except 
that there is a stipe between the scar, or point of attachment to the 
g)TJ1obase, and the body of the nutlet." Greene's disposal of Echidio-
c<1rya has remained unchallenged. 

~¼J·one who ,\·ill study Gra.)·'s Ech·idiocarya arizo1iica, E. californica, 
and Plagiobothrys 11rsinu:1 can not help appreciating the close relations 
l>e-tween tl1ose species an<l the naturalness of Echidiocarya in its 
l)roadest sense, for the specie::; agree not onl)· in gross aspect, but in 
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scores of important and unimportant minute details as well. The 
fruit, though ,,arying somewhat in the development of the stipe-like 
base, is similar in form and marking. Furthermore there is a strong 
similarity among the three species as regards calyx and corolla. 
None of the species have obvious relations within Plagiobotlirys as that 
genus is currently taken . The three are sharp]Jr set off from it bJ' their 
lack of a conspicuous caruncular scar on the nutlets and by their 
bearing the scar on a stipe projected above the ventral keel and not 
in a broad sha llow trans,·erse groove below the level of the keel. In 
fact Echidiocarya is not a part of Plagiobotlirys, as that genus is usually 
taken, but belongs rather to the group which Greene named Allocarya. 
This latter relation is indicated by the occurence of lower opposite 
leaves in all three species. Significant also is the fact that the habit 
of Echidiocarya is approached by ,·arious species of Allocarya, and its 
nutlet-form simulated by the fruit of Allocarya australasica. The 
species of Ecltidiocarya seem clearly congeneric with those of Allocarya, 
and since Gray's generic name is about ten years olcler than that of 
Greene the concept commonly called Allocarya will have to be called 
Echidiocarya if it be actually worthy of generic recognition. 

The genus S0'J11wa ,vas proposed by Greene, Pittonia i. 22, in 1887. 
It consists of two quite distinct and apparently not imn1ediately 
related elements. The typical section of Son,-n.ea contains the species 
"-bich Gray called Plagiobotlirys glonieratu.,'! and P. hispidus, and 
placed in the specially formed Plagiobothrys § llypso1Lla. This group 
differs from all others of Plagiobothrys in its glomerate inflores-

. cence, rough hispid pubescence, a11cl suprameclial ·cart1ncular scar. 
Although the group is a natural one and is fairly ,veil marked, tl1e 
form and structure of its nutlets re,·eal such unmistakable relations 
·"ith Plagiobothrys that it seems best to consider it a member of that 
genus as most recent authors have been content to do. The 
fragile nature of the caruncle, particularly emphasized by Greene, is 
not positive nor capable of exact definition. It is not worthy of 
particular note and is certainly not of generic value. 

The second section of Sou,riea is composed of three species falling 
under what Gray, Proc. Am. Acad. xx. 281, in 1885 indicated as 
Plagiobothrys * Ambig1ti. These species differ from those in genuine 
Plagiobothrys by ha·ving a coarse hispid pubescence and nutlets which 
superficially closel;>,· simulate the nutlets of .11msinckia. There is 
little in common bet,veen the speeies of the second section of S01t'nea 
and those of the first and t~rpical section, apparently the most im
portant agreement being in the coarse hispid pubescence. Greene 
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attributed to the second section a fragile carl1ncular scar similar to 
that in the typical section, but thi& attribute I an1 utterlv tmable to • 
appreciate. The second section has a peculiar and characteristic 
nutlet development . The nutlets have a submedial scar that is borne, 
not at or below the lower end of the ,·entral keel, but st1rrounded by 
and wedged in between the pericarpial 1nargins that form the keel 
and consequently appearing at first glance as if borne upon it. Tl1e 
striking nutlet difference seems of fttnamenu1l importance ancl ,vere 
otl1er important concomitant characters forthcoming I sl1ould feel 
that the group merits generic recognition. The problem deser\ ·es 
further study and for the present I am follo,\·ing current usage and 
referring the group to Plagiobothrys ,vhere it can form a ne,v section 
which may appropriatel) ' be called Amsinckiop sis. 

The genus .1:lllocarya ,vas erected by Greene, Pittonia. i. 10-12, in 
1887. In proposing the genus Greene argued that its species "agree 
admirably in that best mark of a good and natural genus, the habit'' 
and that they possessed "a character ,·ery rare in the order, if not 
indeed unique, that of the Io,ver lea,·es being not only opposite, but 
distinctl)' connate-perfoliate." He states further that ".1llocarya is, 
in truth, much more nearlJ· allied to Plagiobothrys than to l{ry1iitzkia 
[Cryptantha]. Its nutlets are in general, not ,·ery different, being 
rugose, keeled more or less both dorsally and , ·entrally, and sho";ng 
distinct lateral angles." Since its proposal .4.llocarya has been uni
versall)' accepted in manuals and floras of western United States. 
The presence of opposite lea, ·es in its species has been taken as the 
crucial character. Piper, Contr. l T. S. Xat. Herb. xxii. 79 (1920), 
in his detailed "Study of Allocar)·a '' speaks generally of the genus as 
follows,-" The genus as delimited b~· Greene has been generally 
accepted as ,·alid. It is best distinguished from allied genera by the 
ventrally keeled nutlets, which are attached basally or suprabasally 
to a lo,v g)-nobase, and b)r ha,ing the lowermost lea, ·es opposite." 
Recentlv llicbride, Contr . Gray Herb. lix. 34 (1919), '1.Tote, apropos 

~ 

of the reduction of .4Zlocarya to LaJJpz,la, as follo\\·s :-" Allocarya is 
most closelJ· related to Pl<1giobothrys and if :\Ir. Druce had referred 
his plant to the latter genus some ,,·ell-taken arguments for his action 
could be presented. These genera also, ho,ve\·er, are nicely distinct 
although in nutlet-characters theJ' approach each other closely. The 
attachment of the nutlets of Plagiobothrys is nearly or quite medial 
rather than basal or supra-basal and the lea,·es are ne, ·er opposite 
as are the lo,ver ones of .4.llocarya. The fact that both genera contain 
n11merous species none of which fail in any degree to conform to the 
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generic character in each case is the best argument to my mind as 
to the validity of those genera." Stimming up the above paragraph 
it may be said that Allocarya deserves generic recognition because of 
it s naturalne ss, this evidenced by its universal acceptance, and 
because of the constancy and generic va lue of its habit, the attach
ment of it s nutl ets, and its opposite leaves. 

Allocarya is said to have a characteristic habit, but at least thi s is 
not evident upon a comparison of species so diverse in appearance 
as 11. mollis, A . Scouleri, A. Greenei, A . hu1nistrata, A. californica, 
and A. stricta. Not only do the species present quite different 
habits, but theJ'· are closely simulated by species commonlJ· referred 
to Plagiobotlirys. For example in gross aspect A . niollis is strikingly 
like souther n forms of P. cariescens; A. Greenei and A. Sco1,leri 
suggest P. fulvus and P. nothofuluus, whi]e A. scopulorum and A. 
Cooperi simula te forms of P. californicus. It can be positively sa id 
that the species of Allocarya do not have a common and distincti\ 'e 
aspect, and furthermore that they are not as a group habitally distinct 
from Plag·iobothrys. 

The attachment of the nutlet is not distincti, ,e of Allocarya. This 
is at once evident upon a comparison of the fruit of A. Gree-nei with 
that of P. fulm.,s, for in these species there is a remarkable agreement 
in size and shape of the nutlets and in the arrangement of keels and 
ridges upon them. Most st riking of all is the occurrence in both 
species of simi]arly placed, very similar exca, ,ated scars. A Pata
gonian Allocarya described further along in this paper has nutlets 
closely approximating in both form and attachment those of P. 
Torrl"yi. The nutlets of P. Torreyi are also suggested by those of 
A. mollis. Allocarya does present extremes in fruit developments 
such as the elongate lance -like basally attached nutlets of A. stiJJitata 
and allies, but these are but culminations of tendencies " rhich inter
mediate developments bring very close to the conditions present in 
various species of Plagiobothrys. 

It would seem that the claims of .11/locarya for generic recognition 
must rest upon the occurrence of opposite leaves on its species. This 
condition seems to have been at least ,raguely realized by the authors 
who ha·ve maintained the genus, for in ever)' ke)1 ed or descriptive 
account of the group the presence of opposite lea,·es has been gi,·en 
as its crucial character. v\nat has not been realized, ho,ve,·er, is that 
opposite lea,·es are not particularlJr characteristic of .1lllocaryc1, the 
de'-·elopment being quite e,'ident ancl exactl)· sin1ilar in mature plants 
of Cryptan ,tha rostrllata and C. aifinis, as "·ell as in the J'Ounger stages 
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of most other species of Crypta1itha. Furtl1ermore the character is 
well de, ,eloped and very obvious in P. Pringlci and in most (not all) 
specimens of P. califorriwzLs. ....J.llocarya Gree1ici sho,,·s tmmistaka.ble 
relationships with P.jiLlvus and is probabl)· the nearest relati,·e of that 
species, yet because it has opposite lo,ver leaves it is fortb"\vith put in
to another genus. This species alone seems a good argument against 
the genus Allocarya. It should also be realized that opposite Iea,·es 
occur in varying abundance in the se,·eral species of • !ll-0t'arya, 
some having all the lea·ves opposite, others ha,mg a less large J)ro
portion or only the lowest pair opposite. In other words there seems 
to be a complete set of i11termediate stages which connect ttp 1nor
phologically the completel) · opposite-lea,·ed . .\llocar~·tts ,,·itl1 t11e . 
complete!) ' alternate-lea,·ed Plagiobothrys. In the light of tl1e un
questionably close relation between .-1/locaryci ancl Plagiobothr11s, 
and the ,·aryi11g proportion of opposite leaves in tl1E' species of ~ lllo
carya, it is most e"riclent that the use of opposite leaves as a generic 
criterion is arbitrary and that the currently accepted line of cleavage 
between the genera is neither a profottn<l nor a particular)) ' natura.l 
one. Summing up the present paragraph it can be said that oppo~jte 
lea,·es are considered a poor diagnostic character in the present in
stance because they are present or absent in certain species of Plagi
obothrys, and because their absence in Plagiobothrys seems but the 
culn1ination (or the beginning) of the ,·ariable quantitative de,·elop
ment of the character in .1lllocarya. 

Although much stress has been placed on the fact that All.ocarya 
has remained unchallanged since its promulgation o\·er thirty )'ears 
ago, the fact is significant only as it shows the lack of stud~· of generic 
relations "rithin the eritrichioid borages. The genus may ha,·e had 
wide acceptance, but it has not had repeated critical reconsiderations. 
The last critical studjt of the generic lines of the group was b;y· Greene. 
Greene's grasp of the relations and cl1aI'acters of the western American 
eritrichioid borages is undeniable, but unfortunatel)· his subdi,isions 
"'ithin the borages, as in man)' other families, represent intergrading 
or scarcely clistinct groups which seem better treated as sections or 

subgenera. 
Plagiobothrys can not be separated from Allocarya, Echidiocarya. 

an<l Sonnea h)' de\'elopments possessed by the latter genera, and 
neither can it be distinguished from the enumerated genera by 
peculiar structures of its own. The character usually given as gener
ically diagnostic for Plagiobothrys is the occurrence of a "caruncular 
scar'' upon its nutlets. Ho'\\·ever, this character is probab]y best 

• 



• 

• 

62 JOHNSTON 

de,,eloped in Sonriea glo1nerata and S. hispida, and is present although 
weakly de\t·eloped in Allocarya Scouleri and in the Pata gonian Al
locarya describ ed in this paper. In A. Greeriei the character fails 
co1npletel)·, for the scar in that species is essential}.,· the same as tl1e 
scar in P. fitlvus. ....\!though it can be said that -the caruncular sca r 
rea ches a high de, ,elopment in Plagiobothrys, it can not be sa id that 
it characterizes the genus or reaches jts greatest developm ent there. 

Although not previou sly pointed out, the species of true Plag,io
bothrys are fairly well characterized h.}· the position of the scar. In 
Plagiobothrys the nutlet-scar is in a broad sha llow transverse groove, 
and distinct from the ventral keel and below the le, ·el of it. In 
Allocarya and Eclzidiocarya the scar is usuall:· contiguou s with the 
ventral keel and either flush "rith it or proj ecte d from it on a stipe 
like base. As "ith most other characters its universalit) ' is destroyed . ~ 

by Allocarya Greeriei, that species which is an Allocarya only in it s 
lower leaves. 

Because of the lack of consistently diagnostic characters which 
,vould separate the1n, Allocarya, Echidiocarya, and S0n1iea are all 
merged with Plagiobothrys. The re sult is a genus which appears 
to be a very natural one, and one which admits of great pre cision in 
definition. The amplified Plagiobothrys is at once dist inguished from 
its nearest relati-,·es, Cryptantha and Oreorarya, by the lack of a pro
nounced longitudinal 'Ventral groove, and the possession instead of a 
well de, ,eloped , ·entral keel and a definitely circtrmscril)ed sma ll 
scar. The gynoba se is a p;yramid or lo" ' frustum and very much 
shorter than the nutlet s, and is not subulate and about equallit1g the 
nutlets as in Grypta1itha and Oreocarya. The nutlets in Pln,giobotli
rys are commonl~, keeled and usually rugose, whereas in Gryptan
tha and Oreocarya they are rarel) ' if ever keeled and the roughenings 
usually tuberculate or muricate. Tl1e pubescenc e in Plagiobothrys is 
mostly appressed and is less stiffly spreading than is the hispid indu
ment characteristic of Gryptantha . 

In order intelligently to select the specific names ,vhich should be 
transferred to Plagiobothrys it has been necessary to go into tl1e intra.
generic classification. As a result of this study and "ritb the hope 
that it will give the paper a "ider usefulness I have included a rough 
key to the accepted species. It is not pretended that the pre sent 
paper supplie s a finished study of the specific classification, but 
rather only a hastily prepared conser,·ative synopsis which I hope 
may be preliminar~ ' to a future detailed descripti, ·e account. Al
though it seems certain that future detailed work would cause tl1e 
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reduction of some of the species here recognized , it is l)elie, ·ed that the 
equally certain recognition of species here redu ced ,,-ill keep the total 
numl )er of recognized species about as here gi,·en. Tl1e cl1ief result 
of a protracted studj · would be the clarifj·ing of specific lines ancl the 
naming and classifjring of the al}undant intra specific ,·ariation. 

During the preparation of this pap er I l1a,·e l1ad Profe 'SOr 
Piper' s "Study of ~-\.llocarj·a " contint1all~· at hand, and have gi,·en 
his suggested classification a careful studj·. His treatme11t is l>ased 
almo st entirely upon tl1e shape, sculpturing, and attachn1ent of tl1e 
nutlet s; characters t1po11 ,Yllich he comments as follo,,·s :-" The nutlet 
characters seem remarkal)lj · constant, and in mixetl gath erings ser,·e 
perfe ctlj r to segregate the species. Relj •ing on the constar1cJ' c>f tl1e 
nutlet characters in particular, it is necessar~· to recognize acl<litiona I 
species." The n11mber of recognized species was increasecl from 
eighteen to seventj ·-nine. 1\ltbougl1 Piper 's re, ·ision is based ttpon 
a wealth of material and sho" ·s e,·erj· e,·idence of a pittient and pro
longed inve stigation I find that I a1n unal)le to follow it since I cliff er 
from its author in a fundamental point; i.r. I belie,·e that the sculptur
ing and markings of the nutlet s in .11/locarya had best be considered 
excessi,·ely varial)le and consequent!~· of n1inor if of anJ· importance 
in the characterization of species. I am led to belie,·e as I clo 
becau se surprisingl~· n11merous nut]et ,·ariations maJ· be disco,·ered 
in ,·ery small areas among plants remark.ab!~· uniform in aspect and 
in all other characters save tho se of nutle ts . Piper has taken the 
nutlet s as constant and has practically disregarded all other characters, 
wherea s I have felt tl1at a paralleling of several ,·egetati,·e character s 
,vere more important than the ,·ariation of a single fruiting st ructure. 
The nutlet , ·ariations of .-lllocarya ha,·e been patientlj· "-'orked out l)y 
Piper and named as species. These minute, verJ· numerou s micro
scopic species appear unpractical and seem ju stifiable on1)· if they 
greatly increase the precision in identification and result in a more 
natural classification. "CnfortunatelJ· e,·en after considerable famil
iarity with his kej' to the numerous species I find it difficult to name 
plants satisfactorilJ· according to Professor Piper's treatment, and 
I am compelled to believe that the minut e nutlet sculpturings merely 
appear constant because their great arc of ,·ariation has been broken 
up and specific names associated "'-ith , ·er)· short segments of variation. 
Though the classification seems carried to an unpractical extreme I 
would be glad to accept it were it clearlj · natural. Distribution, I 
feel, supplies one of the best tests of the naturalness of a species. B)· 
the disregarcl which Piper's species sho\\- for the principles underl:-ing 
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Jordan's Law, Science n. s. x.ni. 547 (1905), I feel forced to consider 
them, in a large part, to be unnatural entities. It is highly significant 
that by largely disregarding nutlet characters and basing species upon 
ob,-ious external characters that a classification can be made which 
does not place closely related species together in the same small area. 
The four species of Allocarya recently published by Brand, Fedde 
Repert. xviii. 312 (1922), should also make one realize that the ac
ceptance of species based upon unit nutlet characters will undoubtedly 
lead to the further multiplication of species, for future collecting is 
bound to turn up unnamed developments and a more careful examina
tion of Piper's specimens is certain to reveal unnamed variations. 
This will soon make Allocarya one of those genera that are o,rer
di,rided and hopelessly snarled, and one in which an identification is 
but rareJy attempted-then only with a sigh-and never accom
plished with either e:xpedition or with confidence. 

PL.\GIOBOTHRYS F. & M. Ind. Sem. Hort. Petrop. ii. 46 (1835). 
Echidiocarya Gray, Proc. Am. Acad. xi. 89 (1876) . Sonnea Greene, 
Pittonia i. 22 (1887). Allocarya Greene, Pittonia i. 12 (1887). 

Leaves all alternate. 
J(Ey TO SPECIES. 

Caruncle of nutlet elongate, apparently extending along 
crest of ventral keel; nutlet s trigonous, Arnsinckia-like. 
§ A1nsinckiopm. 

Nutlets irregularly rugose; corolla 4-7 mm. broad. 
Inflor escenre elongated, loosely flowered; plant 1-4 

elm. high ...................................... 1. P. K ingii . 
Inflorescence glomerate or sca rcely elongated, con-

gested; plant 5-15 cm. tall ................... 2. P. Harknessii. 
Nutlets conspicuously tessellate; corolla 1-2.5 mm. broad. 3. P. J onesii. 

Caruncle ovate or orbicular, at or below end of ventral keel. 
Caruncle weakly developed, borne at tip of a short ventral 

stipe; nutlets lacking a broad transverse ventral 
groove ... ................................... 16. P. calif ornicus. 

Caruncle "\\'ell developed, sessile on nutlet, in a broad 
shallo,v transverse ventral groove. 

Inflorescence glomerate; caruncle fragile, at or above 
the middle of nutlet; basal leaves lacking at 
maturity of plant. § Sonnea. 

Nutlets dark, dull, conspicuously rugose and tuber-
culate, 1-2.3 mm. long. . . . . . . ............... 4. P. hispidus. 

N utlets light colored, somewhat shiny, nearly smooth, 
2.&-3 mm. long. . . . . . . . . . . . . . . . . . . . . . . . . . . 5. P. glorneral1t.'j, 

Inflorescence elongate, racemoRe; caruncle cartilagin-
ous, at or below middle of outlet; basal leaves evi-
dent at maturity of plant. § Euplagiobothrys. 

Cal:yx circumscissile in fruit, less than 4 mm. long; 
lobes usually connivent over fruit; usually only 
1-2 nutlets developing. 

Inflorescence a long simple bracteate raceme; 
stems usually about 2 drn. long, ascending, 
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hispid, branched mainly below middle; nut
lets highly arched in lateral outline, 1-2.5 mm. 
long; corolla 3 mm. broad. . . . . . . . . . . . . . . . 7. P. arizonic~. 

Inflorescence furcate, bracteate onl}· at base if at 
all; stems strictly erect, about 3.5 mm. high, 
appressed bispid-villous, branched only above 
middle if at all; nutlets lo"· and flattened in 
lateral outline, 2-3 mm. long; corolla 3-9 mm. 
broad. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. P. 1wt hof ulvus. 

Calyx not circumscissile or if so the strongly ac
crescent calyx over 4 mm. in length; calyx-lob es 
erect or spreading; 4 nutlets usually developing. 

Nutlets with a conspicuous annular caruncle, 
2.3-3.3 mm. long; cal:rx cleft to near base, 
fulvescent; corolla -tub e !':lightly exceeding 
calyx. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8. P. f ul.viUJ. 

Nutlets "ith solid caruncle, less than 2.3 mm. 
long; calyx cleft ½ to base. 

Transverse dorsal crests of nutlets verv narrow 
and sharp, "'ith medial keel enclosmg poly
gonal granulate areas. 

Corolla-tube shorter than calyx; plants erect 
to prostrate, comparatively coarse-stem
med; leaves 3-7 mm. broad; Californian. 

Plant dye-stained throughout; nutlets 2 .. 9. P. catalinen.sis. 
Plant dye-stained if at all onl)· at base; 

nutlets 4 .......................... 10. P. cane.scens. 
Corolla-tube equalling or slightly exceeding 

the calyx ; plants very slender, strict or 
ascending; leaves 1.5-2.5 mm. broad; 
Chilian. . .......................... 11. P. linclorius. 

Transverse dorsal crests of nutlets ver)· low and 
broad, separated only b)~ low lineate 
grooves. 

Nutlets ovate, usually constricted only at 
apex, the base being rounded or rarely 
weakly constricted, dark-eolored; plant 
dye-stained ........................... 12. P. Torreyi. 

Nutlets decidedl:y cruciform due to the abrupt 
equal constrictions at base and apex, 
glassy; plant only exceptionally dye
stained. 

Calyx ,5,-7 mm. long and nearl)· as wide; 
nutlets 2-2.7 mm. long; inflorescence 
bracteate: plant coarse, few-stemmed.13. P. shaslensis. 

Calyx 3-5(-7) mm. long , and about hnlf as 
broad; nutlets 1.5-2 mm. long; slender, 
many-stemmed plants ................ 14. P. tenellu,s. 

Leaves opposite at least below. 
Nutlets attached to gvnobase by a more or less W'e11 de

velo~d stipe-like ·ventra_l projection . § Echidi-0carya. 
Stipe -like base about equaling body of nutlet, frequently . . 

united into pairs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15. P. Pnnglei. 
Stipe-like base le~ than. half length of body of nutlet, . . 

never joinecl mto parrs ........... : ............ _16. P. califoniicus. 
Nutlets attached directly to gynobase, without a defirute 

stipe-like ventra! prolongation. § A.llocanJa . 
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Plant perennial. 
Flowers solitary in the a,uls. 

Leaves linear; style greatly surpassing the nutlets. 17. P. Kunthii. 
Leaves ob lance-linear; style shorter o.r about equaling 

nutlets. 
Leaves obtusish usually strigose-hispidulous 10-

15 mm. long; corolla small, 2-3 mm. broad; 
compact alpine plants ..................... 18. P. pygmaeus. 

Leaves acute, somewhat ciliate-strigose along mar
gins and belo"' on midrib; corolla 4--5 mm. 
broad; loosely branched submontane plants. 19. P. li1iijolius. 

Flowers in axillary glomerules or racemes, frequently 
terminal; leaves linear. 

Style greatly surpassing the nutlets .................. 20. P. 111,ollis. 
Style about equaling nutlets or evidently exceeded 

by them. 
Pedicels becoming 2-5(-8) mm. long; mature 

herbage glabrate. 
Leaves 2-2.5 mm. long; stems simple; calyx

lobes narrowly oblong, acutish, 3 mm. long. 
21. P. 1nexicanus. 

Leaves 4.4--5 mm. long; stems branched above; 
calyx-lobes narrowly linear, obtusish, 2 mm. 
long ................................ 22. P. pedicellaris. 

Pedicels evidently less than 2 mm. long; mature 
herbage somc,,·hat strigose-hispid. 

Leaves 25(20)-60 mm. long; fruiting calyx 3 
mm. long, lobes very narrowly linear; in
florescence a rather loose elongated raceme 
15-20 mm. long, sparsely bra<'teate or 
naked .................................. 23. P. hu,rnilis. 

Leaves 6-15(-25) mm. long; fruiting calyx 2 mm. 
long, lobes lance-linear; inflorescence a 
dense stout glomerule, 5-10 mm. long, leafy 
bracted throughout ..................... 24. P. co1igestu,s. 

Plant annual. 
Spikes geminate. . .................................. 25. P. Scouleri. 
Spikes solitary. 

Dorsal keel extending down length of nutlct, ustially 
well developed. 

Scar of outlet solid, not below level of ventral keel; 
nutlets vitreous; Australian ............ 26. P. auslralasicus. 

Scar of nutlet deeply excavated, below level of 
ventral keel; nutlets usually dull or glossy; 
Californian. 

Nutlets 1-1.5 mm. long, weakly keeled dorsally; 
stems prostrate, much branched; fruiting 
calyces crowded. . . . . . . . . . . . . . . . . . . . . . . .27. P. Piperi. 

Nutlets 1.5-2 mm. long, strongly keeled dorsally; 
st~~ erect or ascending, loosely bra.nched; 
frwtmg co.l,yces remote ................... 28. P. Greenei. 

Dorsal keel not extending down to the middle of the 
outlet, usually \Yeak]y developed. 

Scar of outlet nearly meclial; plant dye-stained. 
2!). P. J)(llagonicus. 

Sca:r of nutlet at or .iear the base; plant not dye
stainc<l. 
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Ventral keel of nutlet sunken in a longitudinal 
groove; pedicels of lower fruiting cnlyces 
5-20 mm. long, slender, spreading or re
curved. 
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Nutlets smooth and shiny, ovoid .......... 30. P. lithocaryus. 
Nutlets roughened, some,,•hat compressed. 

31. P. Chorisianus. 
Ventral keel of outlet prominent, not in a 

groove; pedicels of Tower fruiting cal.)rces 
less than 5 mm. long, coarse, st iff, strict or 
ascending. 

~1idrib of calyx-lobes becoming indtU'ated ancl 
enlarged in fruit; calyx sessile or sub
sessile by a narro\\ ·ly conic base , tt.~ually 
as)rmetrical in fruit. 

Pinnt very stout and fleshy ................. 32. P. glaber. 
Plant not stout and flesh}'· 

Nutlets transversely rugo:;c . .. ....... 33. P. huniislratus. 
Nutlets reticulately rugo ·c. 

Branches strict or ascending ......... 34. P. slipilal111>. 
Branches prostrate or \\1.dely spreading. 

Branches stiff; bracts few, mainly 
near base . ............. ...... 35. P. cli1•ergeris. 

Branches merely stiffish; bracts more 
or less throughout inflorescenre. 36. P. Nelsoni. 

l\Iidrib of ral:yx-lobes scarcely in<lurate or 
thickened in fruit; cal:rx-lobcs tending to 
differ sharply from the tube in structure; 
calyx usually pedicellate, symetrical, 
base broadly conic. 

Plant spursel::y hispid, lacking appressed 
hairs. 

Cal:rx 2.5-4 mm. long, short pedicellate; 
calyx-lobes 1-2 mm. long, much sur 
passed by corolla; inflorescence 
naked or with 1 or 2 bracts .......... 39. P. Parfshii. 

Calyx 4-6 mm. long, subse~e; calyx
lobes 2-3 mm. long, about equaling 
corolla; inflorescence conspicuousl:r 
leafy bract ed. . . . . . . ............... 40. P. salsus. 

Plant with pubescence at least in part of 
appre~d hairs. 

Cal:rx-lobes spreading or reflexed in fruit, 
usually twice length of fruit. 

Nutlets reticulatel;y rugose; scar large. 37. P. plebejus. 
N utlets transversely rugose; scar me-

dium size ................... 38. P. trachycarpus. 
Calyx-lobes connivent to ascending, 1-2 

tin1es length of nutlets. 
Cal)'X firm, strict; plant stiffly erect, 

glahrate ........................ 41. P. strict us. 
CalJ·x herbaceous, tending to spread; 

plant prostrate to erect but not 
stiff, usuall:y densely pubescent. 

Cul:yx-lobes 2-3 mm. long, 2 times 
length of nutlets. 
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Leaves extremely narrow, 1-1.5 
mm. broad; inflorescence prac-
tically naked .............. 42. P. tenuif olius. 

Leaves broadly linear, 2-5 mm. 
broad; inflorescence leafy
bracted. 

Nutlets not at all rugose or 
granulate ................... 43. P. nitens. 

. Nutlets rugose or granulate or 
both. . . . . . . . . . . . . ..... 44. P. orthocarpus. 

Calyx-lobes 1-2 mm. long, 1-1.5 
times length of nutlets. 

Leavesfleshy, terete. 45. P. 1nesernbryanthemoides. 
Leaves herbaceous, flattened. 

Nutlets muricate ............ 46. P. muricatus. 
Nutlets rugose. 

N utlets transversely rugose, 
rugae usually low and 
broad; inflorescence usu-
ally naked ab\'.>ve ..... 47. P. scopitlorum. 

N utlets reticulately rugose, 
rugae usually narrow and 
high; inflorescence usual
ly leaf:y-bracted. 

Plant closely prostrate ..... 48. P. Lech'leri. 
Plant erect or ascending . 49. P. procumbens. 

1. PLAGIOBOTHRYS KINGII (Wats.) Gray, Proc. ~..\m. Acad. xx. 281 
(1885). Eritrichium Kingii Wats. Bot. King Exped. 243, t. 23 
(1871). Sonnea Kingii Greene, Pittonia i. 23 (1887) . l{ry11,itzkia 
Kingii Wats. acc. to Hillman, Agric. Exper. Sta. Nev. Bull. xxiv. 71 
(1894).-vVestern Nevada and adjacent California. Apparently a 
rare species and known only from the ,ricinity of southern Washoe 
County, Ne,·ada. It is "'ell marked by its coarse spreading pubes
cence, large flowers, and naked geminate or ternate racemes. 

2. P. HARKNESSII (Greene) Nels. & Macbr. Bot. Gaz. lxii. 143 
(1916). Sminea Harkriessii Greene, Pittonia i. 23 (1887).-Eastern 
Oregon to Inyo County, California, and eash,Tard to northwestern 
Utah. l\iuch more common than the last and perhaps only a form. 
of it. 

3. P. JoNESII Gray, Synop. Fl. ed. 2, ii. pt. l, 430 (1886) . 801-inea 
Jonesii Greene, Pittonia i. 23 (1887).-Eastern border of Southern 
California. Specimens from Inyo Count)·, California, differ from 
the type in their prostrate habit and may represent an unnamed 
variety or species. The outlets of this species remarkably simulate 
those of Ams-inckia tessellata. Because of this Jones, Contr. W. Bot. 
xii. 57 (1908), wrote that "PlagiobothrJ·s ,Jonesii Gra)· is an Am
sinckia in every thing l)ut the :flowers, which are ,vhite. It has the 
tessellated pa,•ement-like nutlets of • .\. tessellata and a little sharper 
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rugae, and illustrates again the very slim foundation on which some 
Borraginaceous genera rest.'' These ideas were accepted and re
pea.ted by Nelson and Macbride, Bot. Gaz. lxii. 143 (1916), in the 
following form,-" In this connection Jones has called attention to 
the fact that P. J()rtesi·i ... is an Anis-in,ckia in everj1:hing but its 
white flowers. . . . The pubescence of P. J onesii and the tessellated 
nutlets surely suggest a relationship to .. 4. tessellata, but the white and 
short corollas that are so widely at variance with the long )·ellow ones 
of A111sin,ckia are perfectlj· congeneric with the SoNNEA. section of 
Plagiobotlirys." The abo,·e quotations show a striking lack of 
acquaintance with the real characters of Plagiobothr-ys and An1sinckia 
and are examples of hasty generalizations based upon superficialities. 
Plagiobothrys Jones-ii and immediate relati,•es simulate species of 
A1nsirickia in the form of nutlets, but are clearlJ· not directlj· related 
in that genus, for like other species of Plagiobothrys they ha,·e un
divided cotyledons and short appendaged corollas. 

4. P. msPJDUS GraJ·, Proc. Am. r\.cad. xx. 2 6 (18 5). S0n ,1iea 

hispida Greene, Pittonia i. 22 (1 7).-Eastern Oregon south,vard 
through northeastern California and extreme western Ne,·ada to the 
region about l\f ono Lake. 

4a. P. hispidus , ,·ar. foliaceus (Greene), comb. no,·. S0111iea 

foliacea Greene, Pittonia i. 222 (18 8). P. foliace1ts Nels. & )Iacbr. 
Bot. Gaz. L"!:ii. 143 (1916).-Kno,vn onlj· from \ \Tashoe l\1ts., Ne,·ada. 
Nelson and Macbride speak of the" dorsal depressions of the nutlets '' 
as being" particularlJ· unique'' for this plant, but I find that exactly 
similar dev·elopments are frequent in P. hispidus , ,·ar. genuinus and 
in P. glonieratits. The nutlets of the var. foliaceits are 2-2.5 mm. 
long, instead of 1.5-2 mm. long as in the ,·ar. ge1iuinus, and appear 
to be elongated so that the scar appears decided!)· abo,·e the middle 
rather than near the middle of the nutlet. The dorsal surface of the 
nutlets in the var. f oliaceus lack the coarse papillae or irregular short 
elongate roughenings characteristic of the ,·ar. ge11,1tirius, instead show
ing a maximum de,·e]opment of the granulations '\\·hich in the case 
of the var. ge1iiti11us are crowded by the larger rugosities nearl)· to 
extinction. Greene's species is not gi"·en specific recognition because 
it is onlj· kno,vn from the t)"J)e collection. It is possible that the 
p lant is a hybrid bet'\\·een P. hispiclus and P. glonieratus. 

5. P. GLO~IERATCS GraJ·, Proc ..... 'il!l. ~.\cad. xx. 286 (1 5). S0111iea 

glo1nerata Greene, Pittonia i. 22 (1 7).-"\\'estern Ne,·ada, rare. 
Characterized bj· its large rather smooth ntitlets. 

• 
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6. P. NOTHOFULVUS Gray, Proc. Am. ~.\cad. xx. 285 (1885). Eri 
trichiurn, nothofulvuni Gray, 1. c. xvii. 227 (1882).-Frequent over the 
length of California and loca lly reaching to the Columbia River 
Valley. 

7. P. ARIZON'ICUS (GraJ') Greene in Gray, Proc. Am. Acad. xx. 284 
(1 85). Eritrichiitni canesceris, ,,ar. arizo1iicus Gray, I. c. xvii. 227 
(1 82).-Western New 1\1exico to Southern California. The species 
grows in arid sftuation s, and in California is primaril;y· a plant of the 
desert from which it occasionally extends through the lo\v passes to 
the dr)'est of the transmontane valleys. The species is quite variable 
as to nutlets, and in calyx and habit makes a close approach to, if it 
does not actually intergrade \\,ith P. can,esce·ns. 

8. P. fulvus (H. & A.), comb . nov. },Jyosotis fulva H. & A. Bot. 
Beech. 38 (1830). Er·itriclzi1.irn, f1.,lvit1n, A.DC. Prodr. x. 132 (1846) . 
}!. alba Colla, 1\Iem. Acad. Torino X."a\·iii. 128, t. 42 (1835). P. 
r1.,f csceris F. & 1\1. Ind. Sem. Hort. Petrop. ii. 46 (1835 or early 1836). 
E. asperi,ni Phil . . i\na l. "Cni,r. Chile xliii. 516 (1873). E. laxifioruni 
Phil. l. c. xc. 527 (1895). P. rufesce1i,1r, var. la.1:ifiorus Reicl1e, Anal. 
Univ. Chile cxxi. 812 (1908). E. Rcngifoa·n.uni Phil. I. c. xc. 529 
(1895). P. rufesce,is, var. Renj-ifoatiils Reiche, I. c.-Central Cl1ile. 

8a. P. fulvus , var. campestris (Greene) , comb. nov. P. ca11i
pestris Greene, Pittonia ii. 282 (1892). P. rufesceris, var. ca1n1;estris 
Jeps. F l. \V. 1\1idd. Calif. 446 (1901). P. cal1forr1icus Greene, Pit
tonia ii. 231 (1892); not Greene (1887).-Cal ifornia from San Luis 
Obispo CountjT and the upper San Joaquin '\7 alley north,vard through 
the Sacramento \ Talley to southern Oregon. Through a misunder
standing Graj·, Proc .... -\m. Acad. xx. 2 2 (18 5), cited a specimen of 
P. rufescens as from "near Los ... .\ngeles .'' The Ne ·vi.n collection 
upon which this recorfl was based actual]", came from "n. Sacramento 

~ 

Co." The Oregon collections may represent a distinct varietj", their 
nutlets being dark in color and near]y lacking the transverse dorsal 
rugae. The Californian plants do not differ in fruit from the Chilian 
ones, and it is only because the southern plants seem n1ore slender 
than the northern mater ial that the latter is put into a distinct ,·itriety. 

9. P. CATALINENSIS (GraJ') l\Iacbr . Proc .... .\m .. .\.cacl. Ii. 5-!G (1916) . 
P. arizo,iictts, var. catalinen:tis Gra)r, S;ynop. Fl. ed. 2, ii. pt. 1, 431 
(1886).-Endemic on Santa Catalina Island, California. This 
species is intermecliate in its characters betv;een P. canesccns and 
P. arizonicus, ha,·ing the few nt1tlets and d;ye-stained herbage of tl1e 
latter, ancl the spreading non-circumscissile caljrx-of the former. As 
dj,'e is frequently developed in indubitable P. cariesccn.-, (cf. ll eller 
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'1'158 from Moha, ·e, Calif.), and specimens of tl1e ,·ar. apcrt1,s fre
quently have imperfectly circumscissile cal:·ces, the claims of P. 
arizo1iic1,s and P. catalirien,ais to speci fic rank are clo11ded ones, tl1e t,vo 
species being maintained only for con,·enience pending further stucly. 

10. P. CAXESCENS Benth. Pl. Hart,v. 326 (1 49). Eritrichiu111 
canrsrens Gra;y, Proc. ~.\m. ...-\ca<l. x. 57 (1 74). P. ,nicrorarpa 
Greene, Pittonia i. 21 (1 7). P. cancsccns, var. apertus Greene, 
I. c.-Ranging the length of California. T11e t~·pical phase of this 
species is the smal l, 1.5-2 dm. high, erect-g:ro"wg plant ,,·l1ich is 
most common in the Sacramento "\ralle~·. The ,·ar. aµf'rtus is l)t>st 
restricted to the large prostrate or st1bprostra te pla11 t, usual!~· ,,·i th 
stel latel) · spreacling cal~"X-lohes, ,,·hich is most co111n1on in the upper 
San Joaquin Valle)·. 1"'here are numerous otl1er 11nname<J ,·ariations. 

11. P. TINCTORIT.'S (R. & P. ) Gray, Proc . . .\m . ... \cac1. X.'i:. 2, :J (lc85). 
Lithospcrnz1t1n tinctori111n R. & P. Fl. Peru,·. ii. 4, t. 11-1 (1799). 
Eritriclzi1L11i ti·nctoriu11z .\.DC. Proclr. x. 132 (l._ -16). L. 1n11osotoide:, 
Lehm .. c\sperif. ii. 319 (181 ). L. tingrn., R. & • . .,~·st. i,•. 41 (1 19). 
E. iicrrucosi,111, Phil. Linnae,t x.xix. Ii (I._ ,ji).-Ccntral Chile. 

12. P. ToRREYI Gra,\', Proc. ~.\in .• .\encl. ~-x. 2l 4 (1 ,5). Eritrichiz,m 
Torreyi Gra y, 1. c. x. 58 (1 75). CryJJfa11thr 1'orrcyi R:rdb. l\lem. ~. lT. 
Bot. Gard. i. 331 (1900).-California; app~rentl~, confined to ,·icinity 
of Yosemi1e ,.,.alley. 

12a. P. Torreyi, ,·ar. diffusus , var. nov., laxu s prostratus; caulibus 
ad basin florigeris; floribus numerosis; calj·ce fructiiero 3-± mm. 
longo 3-4.5 mn1. lato; bracteis grandis conspict1issimis.-CALI
FOR~IA: Sierra Valley, Lenznlori. Donner Lake, llcller 6986 (TYPE, 

Gray Herb. ). St111nJ·side, Lake Tahoe Region, Easl1cood 1067 . 
... /\.bout Tallac, JuJy 1904, .JI . S. Bal.-rr. Echo Camp on Lincoln 
High" ·a)', Heller 1:2,158. Yosemite, 1 7 , Lenznion. °Gpper San 
Joaq11in, ::.\.ladera Co., 1895, Cong<lo1z. Okenden, Pine Ridge, Fresno 
Co., Hall & Chart<ller 273. ,Tolcano Cr., Tulare Co., Hall & Babcock 
5317. This is the n1ost common ancl widel:· distributed phase of 
P. Torrtyi. It was mentioned by Gray when he describe~l the species, 
but \Vas not named l>)' him. The tJ·pe of P. Torrcyi is eviclently 
Torrey 3.'38 and that is the slender erect-gro,nng plant \\'ith fe,\· lea,·es 
and bracts 1vl1ich is frequently collected in the re~rion about \-osen1ite 
, 7alleJ·· Tl1e t~·pical phase of P. Torrcyi and the ,·ar. diff1,:,us are 
quite dissimilar in aspect, differing as tl1eJ· do in clirection of gro,vth, 
leafines s, a1nount of branching, ancl :,ize of bracts. \ Toung forms of 
var. clijf'll:JUS might be conft1sed with t)·pical To-rreyi, but ma)' be 
usuall) · distinguished h)· ha,·ing the lower floral bracts three or more 
times as long as the cal)-X . 
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12b. P. Torreyi, var . perplexans, var . no"··, erectus gracilior 
altior apicem versus laxe ramosus; bracteis inconspicuis paucis; 
nuculis ova tis basin ·versus paulo constrictis; habitu P. tenelli 
sed caulibus colorantil)us.-CALIFORNIA: Greenhorn Pass, alt. 4-5000 
ft., Pur'T(Us 5542 (TYPE, "Cniv. Calif.). Greenhorn Range, Kern Co., 
alt. 5000 ft., Hall & Babcock 5041. This var iety has a characteristic 
habit, but it is primarily distinguished by its nutlets which, while 
most like those of P. Torreyi, have \Veakly constricted bases and so 
suggest the outlets of P. tenellus. The new va rietJ· can be looked 
upon as a connecting link between P. tenellus and P. Torreyi, but 
due to its combining of characters it suggests a hybrid and so, pending 
further information, I am leaving the status of its possible parents 
unchanged. 

13. P. SHASTENSIS Greene in Gray, Pro c. Arn. Acad. x.,::. 284 (1885). 
-California from the lower San Joaquin Valley north'\\•ard to southern 
Oregon; not common. A very near relati, ·e of P. tenellus and perhaps 
only a rankly growing st rain of it, but usually to be recognized by 
its large fruiting calyces and nutlets, erect simple few-flowered stems, 
and soft pubescence. It superficially suggests P. ca1iescens but may 
be readily told by its "'ery different nutlets. 

14. P. TENELLUS (Nutt. ) Gray, Proc. Am. Acad. xx. 283 (1885). 
}Jyoaotis tenella Kutt. in Hook. Kew Jour. Bot. iii. 295 (1851), nom. 
subnudum. Eritrichi1.1,n1, tenelli1,1n Gray, 1. c. x. 57 (1875). P. echi
natus Greene, Pittonia iii. 262 (1898). P. asper Greene, l. c. P. 

I 

h1.L111.ifusa Jones, Contr. W. Bot. xiii. 7 (1910).-Brit ish Col11mbia to 
northern Utah and Nevada, and southward through the coastal 
drainage of California to northern L<>,ver California. Thi s is the most 
widely ranging and most ,·ariable of the species of true Plagiobothrys. 
Greene has named a number of forms, but these do not seem striking 
or constant enough to warrant their recognition. Plagiobothrys asper 
is a conspicuously hispid phase, which is not geographically correlated 
and intergrades so graduallJ· and completely ,vith the normal ,-illous 
forms that its recognition e\·en as a fornia seems unpractical. Plagi
obothrya huniifu:tits is a compact form of P. asper. 

14-a. P. tenellus, var. parvulus (Greene), comb. no"'· P. parvulus 
Greene, Pittonia iii. 261 (1898).-Ca]ifornia; along the South Coast 
Ranges from San Francisco Bay Region to San Luis Obispo CountJ'. 
This is the pre, ·ailing form of the species in the area of its occurrence, 
and from its geographic correlation perhaps deserves minor recog
nition. It differs from other forms of the species b~' ha,·ing its 
nutlets 1-1.5 mm. long and its fruiting calj·ces 2 mm. long or less. 
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In the typical form of the speci es the nutlet s ar e 1.5- 2 mm. long 
and the calyce s mea sure 2- 3 mm. in length. 

14b. P. tenellus , , rar. colorans , comb. no, ·. P. colorans Green e 
Pittonia iii. 262 (1898).- Known onl)· from extr eme northern Cali 
fornia. A poorl y und erstood plant ,\·hich app ears to be only a dy e
stained form of P. tenellils. 

15. P . PRINGLE! Gre ene, Pittonia i. 21 (18 7). Ecliidiocarya 
arizon,ica GraJ r, Proc. Am. Acad. xi. 89 (1 75) .- South ern _.\.rizona 
and adjacent Sonora . 

16. P . CALIFORNICUS (Gra .}1) Gr eene, Bull. Calif. _.\cad. ii. 407 
(1887). Ecliidiocarya calif or·n,ica Gra) ·, Pro c .• 'ill! .• ..\.cad. xii. 164 
(1877) . P. Cooper-i Gra.}', 1. c. xx. 2 5 (1 5).- outhern California. 
and northern Lo\ver California. Differing from th e last only in the 
length of the stipe-like ba se of the nutl et . Tl1ere are the follo,,·ing 
well marked varietie s. 
Corolla 4-7 mm. broad ; pub escence fine, a1>pressed, usu.all)· 

somewhat silky ......... . ............................ var . gen1'in u,s. 
Corolla 1-3 mm. broad ; pub escence usually spreading . 

Leaves narrowly linear, 2-2.5 mm. broad ; pubescence fine, 
canescen t. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . var. gracil is. 

Leav es oblan ceolat e, 3- 5 mm. broad ; pubescence coarse, 
f ulvescent. 

Ra cemes dense, hidd en among th e leaves ................. var. 1,r~initS. 
R acemes elongated , projected from among the leaves 

and evident . ....... . .... . .. . ............... . .. . . var. f ulvescens. 
16a. P. ca.lifornicus, , ·ar. genuinus , , ·ar. no,·.- CALIFORXIA: Xear 

San Gabriel, Breiver 147. Near l Tpland, Joh11ston, 1839. San 
Bernardino, Parry 213. Corona, Johnst01i 1876. La s Flore s, 
Abranis 3276. La Jol]a, Cle1rierits 110. San Diego, Spencer 126; 
Braridegee 1637. Lo'\\-ER CALIFORNIA: Tia Juana Valle~·, ... ..\.pril 1 82, 
Pri,igle. San Rafa.el Valley, • ..\.pril 1 85, Orcutt. The abo\·e cited 
suite of selected specimen s cover s the range of genitinils. It is the 
common form on the gra ss.}· hillsides on the coastal drainage of 
Southern California . Th e stems are long, lax, and strigo se-cane scent. 
It ha s conspicuous corollas, large fruiting calJ·ces, and broad ob
lanceolate lea-ves. 

16b. P. ca.lifornicus , , ·ar. gracilis , , ·ar. no, ,., hispiclulosus minuti-
florus ; caulibu s pergracilibus; foliis lanceolato-linearibu s acuti s 
spar sis ; sepalis angu stis.-CALIFORNL.\.: La Jolla, Clenie,its 111. 
San Diego, Braridegee 1658 (TYPE, Gra y Herb. ) ; O,c~utt 1014, in part. 
LOWER C . .\LIFORNIA: Cedros Island, Palnier 711. '' ' ithout localit.}' 
Parr]/. A ,·er.)· well marked , ·ari et; · ,,·hich apparent}) · gro,, ·s "'ith 
var . gen.uin,us and seems much less comm on·. It is perhap s specificallj · 
distinct. 
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16c. P. californicus , var. ursinus (Gray), comb. nov. Echiclio
carya ursin,a Gray, Proc .... ..\..m. i-\.cad. xix. 90. (1883). P. ursinus Gray, 
I. c. x.,. 285 (1885).-CALIFORNIA: San Bernardino J.\ilts., Parish 927 
(TYPE); 1ll11,1iz 5725. San Jacinto l\Its., Spencer 1656; 1llu.11,z & Jolz11,ston 
5416. Lo,vER CALIFORNIA: Without locality. Orc1ttt 908. A ,·ariety 
inhabiting ,varm montane valleJ'S and differing from the follo,ving only 
in its congested inflorescence. 

16d. P. californicus , , 1ar. fulvescens , var. nov., hispiclus minuti 
florus; caulibus elongatis prostratis; foliis ob]anceolatis; inflorescentia 
elongata remotiflora a foliis non obscurata.-CALIFOR1''li.: Santa 
Barbara, 18 , T. S. Bran.degee (TYPE, Gray Herb.) . \\·itch Creek, 
Alderso11, ?625. Lo,, ·ER CALIFOR1'1A: Hansen's Ranch, April 1885, 
Orcutt. 

17. P. Kunthii (,¥alp.), comb. nov. 1-11ichu~a Kur1,thii \\'alp. 
No,,. Act. Nat. Ct1r. xix. suppl. 1, 372 (1843). .1-1llocarya li111folia, 
,·ar. l{zlnthi-i Macbr. Proc . ... --\.m. Acad. Ji. 545 (1916). A11ti1;hyt1c1n 
Tf.alJJersii A.DC. Prodr . x. 122 (1846). Eritrichiuni n:ralpers·ii \"'tedd . 
Chlor. 4.\nd. ii. 90 (1 59).-I associate with this name t\\ ro Boli,.i_an 
collections (11laridori 38i, 383) in the herbarium of the Ne,,~ l~ork 
Botanical Garden. The flo,vers are solitary in the axils and tl1e 
corollas hav·e ,·ery elongate tubes and conspicuous (ca. 4 mm. l)road) 
limbs. The style surpasses the n1ature nutlets by near])· 2 mm. 
The pedicels are very slender becoming nearly 5 mm. long. ,,, alpers's 
description is extremely short and vague, the ~1andon collections 
being associated ,vith it only because they come from Lake Titicaca, 
the tJ·pe region of Ar1,ch1,sa Kurithii, and because they alone among the 
a,·a.ilable Peru,rian and Boli,·ian material agree with the '' floribus 
solitariis, axillaribt1s '' of the original diagnosis. 

1 . P. pygmaeus (HBK.), comb. nov. -·11u:lrusa pygn1aea HBK. 
:Nov. Gen . et Sp. iii. 92 (1818). Eritrichiun1 pyg,nuei,ni Wedd. Chlor. 
And. ii. 9 (1 59). Lithosperniuni alpi1iun1, R. & S. Syst. iv. 742 
(lL 19).-Ecuador. 

19. P. linifolius (Lehn1.), comb. nov. ..4.nchusa Zi1z.ifolia Lehm. 
Asperif. i. 215 (181 ). ,.111tipl1ytun1 l1'nifoliun1, :\..DC. Prodr. x. 121 
(1 46). Eritrichi1lni lin·ifoli11ni , ,redd. Chlor. And. ii. 89 (1 59). 
Kry11itzli·icl Zin1folia Gra)', Proc . ~.\m. Acad. xx. 266 (1885). j1llocarya 
linifolia l\:Iacl)r. Proc . . tun . Acad . li. 545 (1916). .4rich1tsa OJJJJOsiti
f olia HBK. No,·. Gen et Sp. iii. 91, t. 200 (1 1 ) .-Ecuador. 

20. P. mollis (Gra)·), comb . no\·. Eritrichiu1n 1nolle Gra)·, Proc . 
~.\..m. Acad. xi.i:. 89 (1 3). .4.llocarya uzollzs Greene, Pittonia i. 20 
(1 7).-California, along the northern Sierras, and in adjacent 
Ke\·ada and Oregon . 
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20a. P. mollis , •ar. vestit a. (Gree11e), comb. nov. .lllocarya 
vestita Greene, Er) ·tl1ea iii. 125 (1895) . A. niollis, ,·a.r. l'cstita ,Jepson, 
Fl. l\Iicld. \\ 7

• Calif. 442 (1901) .-1\liddle Californitt; rare. Kno,,·n 
onJ~· from l\larin and Tulare counties. It is apparently a gcogr .. 1phical 
variety differing from tl1e t~~pical form of the species in its <larker 
and more loosely reticulate-rugose nutlets. 

21. P. mexicanus (l\Iacbr. ), comb. no,· . ... lllocarycL 1neJ.·icana :'.\I .. 1cbr. 
Contr. Gray Herb. lix. 34 (1919) .-l\Iexico. Kno,rn onl~· from the 
t~rpe collection made in the state of 11exico. 

22. P. pedicellaris (Phil. ) , coml>. no,·. Eritrichiu,n JJ<'<lir,·llare 
Phil .... .\.nal. "Cni,,. Chile xc. 549 (I 95). ...4lloccir.11a pcrlicrllaris Rt•icl1e, 
Anal. l Tni,·. Chile c:\rxi. 809 (1907) .-Cl1ile. Kno,vn to n1c 0111~· l>y 
descriptions . 

23. P. humilis (R. & P.) , coml). nov. .Jlyosoti:1 hunzilis R. & P. 
Fl. Peru,·. ii. 5 (1799) . Eritrichiu.ni h11n1ilc .\..DC. Proc-lr. x. 13:3 
(1 46). ...{llocarya hu111ilis Greene, Pitto11ia. i. 17 (1 7) . J.l1nsinckia 
hun1~fi,sa \:\,.alp. No, , .• .\ct. :Nat . Ct1r. xix. suppl. l, ;371 (1 -13) . Bt ·1i
thanzia hitn1if1,sa Druce, Rep. Bot. Exch. Cl . Brit. Isl. i, ·. 29 (1916) . 
E. Gt•r111aini Phil .• \nal. "Cni,,. Chile xc. 550 (It. 9,5) . .lllocarya G,·r-
1naini Reicl1e, .\nal. Uni, ,. Chile ex.xi. 09 (1907) .-Peru and Boli\ria . 
• .\pparentlJ· also in Chile, Philippi's species being doul>tfullJ· associ-
ated with the Peru\.;a.n one. . 

24. P. congestus ("'\'\1edcl.), comb. no, ·. Eritriclziiini liu,nzile, ,-ar . 
congesti,112 \''e<ld. Chlor. And. ii. (1859) .-Pert1 and Bolivia, ap -
parently at high altitudes. 

25. P. Scouleri (H . & A.), comb. nov. 1llyosot·is Scouleri H. & • .\ . 
Bot. Beech. 370 (1 40), nom. subnudum . Eritrichiunz Scouleri 
.t\.DC. Prodr. x. 130 (1 46). Kry,iitzltia Scoz,lcri GraJ·, Proc .• .\.m. 
Acad. xx. 267 (18 5). .-lllocarya Sco1tleri Greene, Pittonia i. 1 (1 7). 
E. scssilijloruni :\.DC. 1. c. 133. ....J.. scssilifolia Greene, l. c. 17. ..l. 
hirta Greene, I. c. 161 (1 8). ....4. co11lrri, \"ar. hiria Nels & }Iacl>r. 
Bot. Gaz. Lxi. 36 (1916). .1. calycosa Piper, Contr. U. S. i\at. Herb. 
A-Xii. 101 (19:20). ...-:1. fig11rata Piper, 1. c. 101. ..1. dichoto,na Brand in 
Feclde, Repert. xviii. 313 (1922).-0reion to southern British Colum
bia, and apparentlJ· also in centra l Chile. 

26 . P. australasicus (A.DC.), comb. no,·. Eritrichiuni a11stra-
lasicunz ~.\.DC. Prorlr. x. 134 (1846). .1llocary<t ciustralas-ica Greene, 

• Er.)·thea iii. 57 (1 93).-_.\ustralia. This is the only extra-.\merican 
species of the genus. 

'27. P. Piperi , nom. no\'. ..1llocarya nzicrocarpa Piper, Contr. 'C. S. 
Nat. Herb. xx:ii. 91 (1920); not P. ,,iicrocarJJll8 Greene (1 7).-
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Known only from Maripo sa County, California. Superficially nearly 
indistinguishable from P. scop1.doru1n, but in fruit-characters clearly 
allied with P. Greenei. 

28. P. Greenei (Gra) '), comb. nov. Echi-riospermu1n Greenei Gray, 
Proc. Am. Acad. xii. 163 (1877). Allocarya Greeriei Greene, Bot. San 
Francisco 259 (1894). A. Ec/iinoglochin Greene, Pittonia i. 15 (1887). 
A. Austinae Greene, Pittonia i. 18 (1887). A. hystricula Piper, 
Contr. U. S. Nat. Herb. xxii. 87 (1920). A. acant/zocarpa Piper , l. c. 
87. A. oligochaeta Piper, I. c. 88. A. echinacea Piper, l. c. 88. A. 
cristata Piper, I. c. 89. A. Ea"3t'l.voodae Piper, 1. c. 89. A. glyptocarpa 
Piper, I. c. 90. A. spiculifera Piper, 1. c. 90. A. anaglyplica Piper, 
I. c. 90. A . papillata Piper, I. c. 91. A. distantifiora Piper, 1. c. 91.-
0ccuring over the length of California. Very conspicuously variable 
in the sculpturing and arming of the nutlets, e,·en in a single locality, 
and apparently showing no tendency to break up into definite geo
graphic variants. Some of the conspicuous extremes might well be 
treated as f orrnae. Allocarya glyptocarpa probably is specifically 
distinct differing from the great mass of P. Gree1iei in it s large corollas 
and elongate nutlets . 

29. P. pata.gonicus , sp. nov., annut1s tinctu s; caulibus prostratis 
diffuse ramosis ca . 1 dm. longis spar se breveque villosis; foliis o,Tato
oblongis ,,el oblongis 13-15 mm. longis 3-5 mm. la tis, infimis oppositis; 
racemis elongatis maturitate remote florentibus cum bracteis foliaceis; 
floribus albis ca. 2.5 mm. longis; corollae tubo calyce longiori cylin 
drato , lobis ascendentibus; calyce st rigoso-hispido ad basin partito 
ad anthesin ca. 2 mm. longo fructiferoaperto 3-4 mm. longo; nuculis 
4 late o,,.atis ca. 1.5 mm. longis dorso congeste humileque rugosis 
ventrale carinatis in media parte ad gy-nobasin humilem ad:fixis.
ARGENTINA: Patagonia, 50° 3' Lat., 1882, J:Ioreno & Tonirii 530 (TYPE, 

N. Y. Bot. Gard. ). San Carlos de Bariloche, 800 m. alt., Buchtien, 118 
(U. S.). In g1·oss aspect much resembling P. TorrPyi, ,.,.ar. dijfuS'us, 
and in most parts suggesting a true Plagiobothrys rather than a species 
oI Allocarya \vl1ich it must be because of its opposite lower lea, ,.es. It is 
probabl)' the "Plagiobothrys deci1:nibe1is'' of 1Iaclo skie, Fl. Patag. 
6i9 (1905), and perhaps also the '' Grypta11,the globulifera '' of Skotts
berg, S,,.enska Vet .• .\kad. Handl. I,i. no. 5, 290 (1916). 

30. P. lithocaryus (Greene), comb. no, •. Kryn itz.kia lithocarya 
Greene in Gray, Proc. Am. Acad. xx. 265 (1885). Allocarya lithocarya 
Greene, Pittonia i. 12 (1887).-Ca lifornia, along the North Coast 
Ranges. Rare. 

• 

• 
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31. P. Chorisianus (Cham.), comb. no'.•. 1llyosotis Chorisiar1a 
Cham. Linnaea iv. 444 (1829). Eritricliiuni Chorisia1iurti A.DC. 
Prodr. x. 130 (1846). Kryriitzlcia Chorisiana Gray, Proc. Arn. Acad. 
xx. 267 (1885). Allocarya Cho,-isiana Greene, Pittonia, i. 13 (1887). 
E. connat,ifolium Kell. Proc. Calif. Acad. ii. 163, f. 51 (1862). .4. 
Hickmariii Greene, Pittonia i. 13 (1887). A. 1nyriantha Greene, 
Erythea iii. 125 (1895). A. Joriesii Brand in Fedde, Repert. xviii. 313 
(1922).-Ca lifornia, from San Francisco to Santa Barbara counties. 

32. P. glaber (Gray), comb. nov. Lithosper1nu11i glahriL'ni Gray, 
Proc. Am . Acad. xvii. 227 (1882). .11llocarya glabra ::\Iacbr. Proc. 
Am. Acad. li. 543 (1916). A . salina Jepson, Fl. \V. 1-Iidd. Calif. 
442 (1901).-1\fiddle California, and doubtfully also Arizooo. l\frs. 
Brandegee, Zoe v . 94 (1901), doubts the Arizonian origin of the type 
of L. glabruni. No undoubted material is at hand from Arizona, 
and Professor J. J. Thornber of the University of Arizona writes me 
that he has neither collected such a plant in Arizona. nor knows of 
anyone else having done so. It is possible that the following four 
species had best be treated as varieties of the present one. 

33. P. h11mistratus (Greene), comb. nov. r1llocarya hu1nistrata 
Greene, Pittonia i. 16 (1887). A. scripta Greene, 1. c. 142. A. limu:ola 
Piper, Contr. U. S. Nat. Herb. >..~i. 97 (1920). A. sigillata Piper, 
I. c.-1\iiddle California. 

34. P. stipita.tus (Greene), comb. no,r. Allocarya sti-pi,tata Greene, 
Pittonia i. 19 (1887)--Lappula stipi,tata Druce, Rep. Bot. Exch. 
Cl . Brit. Isl . v. 38 (1918). A. stipitata, subsp. micrantha Piper, 
Contr. U. S. Nat. Herb. xxii. 94 (1920). A. anibigen.s Piper, l. c. 96. 
-Middle California . There are two conspicuous extremes in 
flower-size. 

35. P. divergens (Piper), comb. nov. Alloca;ya dirergens Piper, 
Contr. U.S. Nat. Herb . xxii. 92 (1920). A. charaxata Piper, I. c. 96.
California, from Tulare County to San Diego County. 

36. P. Nelsonii (Greene), comb. nov. Allocarya "vi ... elsonii Greene, 
Er~ythea iii. 48 (1895). ..1. leptoclada Greene, Pittonia iii. 109 (1896). 
A. or·icola Piper, Contr. U.S . Nat. Herb. xxii. 92 (1920). ,.4. asperula 
Piper, 1. c. 93. A. ITTilcoxii Piper, l. c. 93. ..4. setulosa Piper, 1. c. 93. 
A. Leibergii Piper, I. c. 95. 64. ti,bercztlata Piper, l. c. 95. A. f ragilis 
Brand in Fedde, Repert. xviii. 312 (1922).-Eastern Oregon and 
northern Xe,·ada and northwest"·ard to l\fontana and adjacent 
Saskatche,\-an. 

37. P. plebejus (Cham.), comb. nov. Lithosper1nurt1. plebeju.m 
Cham. Linnaea i,·. 446 (1829). Eritrichiu,n plebeiuni A. DC. Prodr. 
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x. 133 (1846). J{rynitzkia plebeia Gray, Proc. Am. Acad. xx. 266 
(1885). Alwcarya plebeia Greene, Pittonia i. 16 (1887).-Alaska. 

38. P. trachyca.rpus (Gray), comb. nov. l(rynitzkia trachy
carpa Gray, Proc. Am. Acad. xx. 266 (1885). Allocarya trachycarpa 
Greene, Pittonia i. 14 (1 87) . J.Iyosotis californica F. & M. Ind. Sem. 
Hort. Petrop. ii. 42 (1835). Eritrichiu1n californicuni A.DC Prodr. 
x. 130 (1846). I(. califor11,ica Gray, l. c. A. californica Greene, 1. c. 
20; not P. californicits Greene (1887). A. dijfusa Greene, I. c. 14 . 
... 4.. iritcrra$ilis Piper, Contr. U. S. Nat. Herb. n-ii . 108 (1920). A. 
co,nrriixta Brand in Fedde, Repert. xviii. 312 (1922).-Coast Ranges 
of middle California. The type of 1(. trachycarpa, Breiver 1007 
from Sonoma County, is a good match for authentic specimens of 
]1. californica, and appears to represent the very slender plant with 
long lax leafy stems and linear spreading calyx-lobes which seems to 
replace P. scopulorum in the region along the middle Coast Ranges of 
California. ....\.s I have taken it P. trachycarpu.1 may consist of two 
things, the southern plants seeming to be less diffuse and to have 
shorter calyx-lobes . 

39. P. Parishii , nom. nov. Eritrichiu,n Cooperi Gray, Proc. 
Am. ~<\cad. xix . 89 (1883). Kryriitzkia Coopcri Gray, l. c. xx. 267 
(18 5). Allocarya Cooper{ Greene, Pittonia i. 19 (1887); not P. 
Cooperi Gray (1 85).-1\ lo have Desert of California . 

40. P. salsus (Brandg .), comb. nov. Allocarya salsa Brandg. Bot. 
Gaz. xxvii. 452 (1899). ..tl. jacurida Piper, Ball. Torr. Cl. xxix. 643 
(1902). A. Ci,sickii, ,·ar . jaci1,1ida Nels. & Macbr. Bot. Gaz. lxi. 36 
(1916).-Nevada ancl eastern Oregon. 

41. P. strictus (Greene), comb. nov. Allocarya stricta Greene, 
Pitt onia ii. 231 (1892).-~orthern California, perhaps best restricted 
to the Calistoga plant. 

42. P. tenuifolius (Gray), comb . no,·. l(rynitzkia tenuzjolia 
Gra~·, Proc. Am. Acad. xx. 267 (1885) . Eritrichium ten11,2foli1.1m 
Phil ... .\nal. 1.:niv. Chile xiii. 518 (1873), nom. nudum, & xc. 546 (1895). 
Allocarya tenu,ifolia Greene, Erythea iii. 57 (1895) . E. liuniilr, var. 
capitatu,ni Clos in Gay, Fl. Chi le iv. 471 (1849). E. tenuifoliu,n, var . 
longipes Phil. 1. c. xlii. 518 (1873) . A. tcnu1jolia, ,,ar. longipes Reiche, 
Anal. Cn iv. Chile cxxi. 806 (1907).-Chi le. 

43. P. nitens (Greene) , comb. nov. Allocarya riite,is Greene, 
Pitt onia iii. 108 (1896).-Nevada and Utah, apparently r are. Per
haps only a phase of the next. 

44. P. orthoca.rpus (Gree ne), comb . nov. Allocarya orthocarpa 
Greene, Pittonia i~·. 235 (1901).- \\ ·ashington and Ne\·ada, eastward 
to l'tah and Colorado. ...\ rare and poorly ttnderstood species. 

• 



STUDIES IN TIIE BORAGINACEAE 79 

45. P. mesembryanthemoides (Speg.), comb. no,·. Erifrichiuni 
1nese1nbryanthe1noides Speg. Anal. Soc. Cientf. Arge111.. Iiii. 136 (1902) . 
-Patagonia . 

46. P. muricatus (R. & P.), comb. no,·. Litlzosperniuni rn11ricati111i 
R. & P. Fl . Peruv. i i . 4 (1799). Eritrichii.t111, niuricati,ni .. ..\..DC. 
Prodr. x . 132 (1846). Allocarya rnuricata Reicl1e, .\nal. l-niv. Chile 
cxxi. 810 (1907).-Chile. This plant ma)· be a. Crypta11tha, althot1gh 
Phi1ippi's note, • .\nal. lJniv. Chile xc. 540 (1 95), makes it seem in1-
probable. It is possible that the species should l>e amplifiecl to 
include the concepts here called P. proe1.t111bl"n~ and P. scopul.orurn. 

47. P. scopuloruxn (Greene), comb . no,·. rlllocarya scopuloruni 
Greene, Pittonia i. 16 (1887). Eritrichiu,n califomicu11i1 ,-a.r. s1,b
glochidiat1.1,111, Gray in \Vats. Bot. Calif. i. 526 (1 76). l{rynitzli:ia 
californica, ,·ar. subgloclzidiata Graj·, Proc .• ..\.m. Acad. xx. 266 (1 5). 
A. subglochidiata Piper, Contr. V. . Kat. Herb. xi. 4 5 (190 6). 
A. hispidula Greene, I. c. 17. .1-1. C'usicltii Greene, l. c. 17. r1. JJ<'nicil
lata Greene, 1. c. 18. .:1. ten.era Greene, l. c. iii. 109 (1 96). A. cognata 
Greene, I. c. iv. 235 (1901). .1-1. bracteata Ho\·vell, Fl. N. ,,T .. \mer. 
481 (1901) . A. cryocarpa Piper, Contr. U. S. Kat. Herb. xxii. 9 
(1920) . .1-1. gracilis Piper, l. c. 98. A. la:ca Piper, I. c. 9 . A. zJra
ter1iJis Piper, I. c. 99. .,4. cermria Piper, l. c. 100. ...4. rcinzosa Piper, 
I. c. 100. A. vallata Piper, I. c-. 101. A. 'und1.,Zata Piper, I. c. 104. ~1. 
min11ta Piper, I. c. 104. .1. scalJJta Piper, 1. c. 104. A. rel-ic1,lata 
Piper, I. c. 105. A. areolata Piper, 1. c. 105. A. i1wrnata Piper, I. c. 
106. r1. 11iedia Piper, I. c. 107. ..:1. divaricata Piper, l. c. 107. .-1. i1i
sculpia Piper, I. c. 109. A. dispar Piper, l. c. 109. A. grariuluta Piper, 
I. c. 109. .4. conjz,ncta Piper, I. c. 109. .1. corrz,gata Piper, 1. c. 110. 
A. scalpocarpa Piper, I. c. lll.- 1'Testern Cnited States and adjacent 
Canada. T11is is the most common and \videl.)· distributecl .1llocarya, 
and that which has mostly borne the name A. cal1"for11,ica. It ,·aries 
considerably in the marking and sculptl.tring of the nutlets, and to a 
less extent in habit as well. _.\. careful study ,,·ii] probably cause the 
recognition of a number of forms here submerged. There is u Iarge 
flo,vered plant on Vancouver Island (e.g . .Jlacoun 56, 680), and a 
stiffish strict one of western Oregon (e.g. Sheldon 10,577) whi\!h ma~· 
be distinct. Some plants from the· .\rgentine, for the present referred 
to P. proc11.mbetis, seem indistinguisl1abJe from certain of the .Xorth 
American specimens. 

4 . P. Lechleri , nom. no,· . Eritrichiunz albi'florunz Grisel>. 4.\.l>
hand l. Ges. " Tiss. Gott. ,·i. 131 (1 54); not Jfyosoti., albiflora B. & '. 
in Hook. f. Fl. :\ntarct. ii. 3:?9 (1 -!,).-Patagonia and f"uego. rrhis 
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is the plant which has been variously identified as Eritrichium albi
ftorum (Grisebach, I.~.), E. diffusurn, (Dusen, Svenska Exped. Magell. 
iii. 132 (1900)), and Allocarya procumbens (Skottsberg, Svenska Vet. 
Akad. Handl. lvi. 289 (1916)). It was a specimen of this species, 
incorrectly identified as 111yosotis albiftora, that gave Greene, Erythea 
iii. 57 (1895), his reasons for proposing the combination, Allocarya al
biftora. Regarding the identity of Jiyosotis albiftora B. & S. see the 
lengthy note by Skottsberg, I. c. 290-291, t. 23, f. 8a-d. 

49. P . PROCU1>1BENS (Colla) Gray, Proc. Am .. t\.cad. xx. 283 (1885). 
Myosoti.s procu11ibens Colla, l\fem ... -\.cad. Torino xxxviii . 130 (1834). 
Eritrichium procu111bens A.DC . Prodr. x. 133 (1846). Allocarya 
procurnber1,-s Greene, Pittonia i. 17 (1887). E. tenuicaule Phil. Linnaea 
xxix. 18 (1857). A. ten·uicauli-s l\Ia('br. Proc. Am. Acad. li. 544 
(1916). E. uliginosu111, Phil. Ana]. Univ. Chile xliii . 519 (1873). 
A. uliginosa Greene, 1. c:. 14. E. calandrinioides Phil. Anal. Univ. 
Chile xc. 541. (1895). E. oppositifo[i,um Phil. 1. c. 542. A. oppositi
folia Reiche, Anal. Univ. Chile cxxi. 807 (1907). E. polycaule Phil. 
l. c. 542. E. delicatulurn Phil. 1. c. 544. E. fiaticans Phil. l. c. 544. 
E. pukhellum Phil. I. c. 545. E. cinereum Phil. I. c. 545. A. cinerea 
Reiche, l. c. 808. E. limoniu1n Phil. l. c. 546. E. graniinifolium Phil. 
l. c. 547. E. illapelinu111, Phil. J. c. 548. E. bracteatum Phil. l. c. 548. 
E. vernum Phil. 1. c. 550.-Chile and Argentine. This appears to 
be the South American homologue of P. ~copuloru1n, and like it is 
very variable in its structures. 

III. DIAGNOSES . .\KD NOTES RELATING TO THE 
SPERl\lATOPHYTES CHIEFLY OF NORTH 

Al\IERICA. 

BY I. 11. JOHNSTON. 

The subjoined paragraphs bring together miscellaneous data which 
ha,·e accumulated during the past few months as a by-product of 
general herbarium work. Considerable time has been spent b)· the 
author in ordering up the Euphorbiaceae of the Gray Herbarium. As 
a result of this "-ork it has been found desirable to place on record 
certain undescribed species which have been detected and to make 
some new combinations which were needed in order that the naming 
of the collection could be strictly in accord "'ith the International 
Rules of Nomenclature. Some time has also been spent in an 
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attempt to bring order into the covers of the l\Iexican Gnaphaliums. 
During the course of this work a few more undescribed species were 
found which seem worthy of record. Of particular interest in the 
present paper is the description of a ne\\ 1 monotypiccomposite gen11s 
recently collected on the deserts of California . • 

Lilium Howellii , sp . no, ,., glabrl1m; cauli 3-7 dm. alto; bulbis 
o,1oideis, squamis 2-3 cm. longis oblongo-lanceo]atis; foliis obo,·atis 
vel oblanceolatis 2.5-4 cm. longis 10-17 mm. latis acutiusculis 
firmis saepe glaucis, superioribus in 3-6 ,·erticiIJos dispositis, in
ferioribus alternis minoribus: fl.oribus 1-3(-7) horizontalibus rubi
ginosis , ·el luride purpureis; segmentis paullo recur,·atis 2 --40 mm. 
longis 8 mm. latis.-OREGox: Coast :\It. of Curry County, June 13, 
1884, Thos. Howell (TYPE, Gray Herb. ) . Tl1e species briefly described 
abov·e is that called L. Bolan,deri b~, Purely, Garclen lix. 331 (1901), 
and by Jepson, Fl. Calif. i. 311 (1921). The original description of 
1Aliu1n, Bolan.deri vVats., Proc . ... i-\m. ~.\cad. xx. 377 (1 .5), was based 
upon four collections which represent three distinct species. The 
Bolander plant from the Red Hills is tl1at species which Purdy, 1. c., 
described and figured as L. Kelloggii; the Rattan collection from 
near Arcata is L. occide1itali~ Purdj,·, ErJ ·thea ,r. 10:3 (1897); ,vl1ereas 
the Rattan and the Howell collections from " near the State l>ol1ndary '' 
are both the plant current under the name L. Bolarlderi. Purdy 
restricted tl1e name L. Bolatzderi to the last two elements of tl1e 
\\ 1atsonian aggregate, arguing that 1'·atson based his description 
primarilj' upon them. He disregarded, ho,vever, the fact that 
\Vatson, bj,' citing the Bolander collection first and by coupling 
Bolander's name ,1,,--ith the species, clearlj· showed his intentions of 
nan1ing the Bolander plant . The Bolander specimen is not exclucled 
from the original description of L. Bola,ideri, but agrees v:ith it as 
well as do anv of the other collections cited. It seems best, there£ ore, 

~ 

to restrict the name L. Bola,ideri to the Bolander collection, or in 
other words to take it as synonj-mous with the much later L. Kclloggii 
Purd)·. ':(be Oregon plant heretofore called L. Bolan.deri is accorcl
ingly named, L. Hoil•ellii. 

LIL1m.1 P • .\RDALI~L~r Kell. Hesperian (Sept. 1859). L. pardalinu,n, 
,·ar. angi,:,fij'oliu1n Kell., l. c. L. Roezli Regel, Garten.A.. xix. 321, t. 
66i (1870). L. canadense, var. llartwegii Baker, Gard. Chron. 116.3 
(1871). L. califoniic1.,11i Domb. FI. ~lag. under plate 33 (1 72). 
L. JJardali11urn, ,·ar. californic11m Lindie~· in Baker, Jour. Linn. oc. 
xi'v. 242 (1 74). L. pardali1iun1, ,·ar. pallid~foliu11i Baker, I. c.-In 
the latest treatment of tl1e Californian lilies, Jepson, Fl. Calif. i. 312 

• 



• 

• 

82 JOHNSTON 

(1921), as well as in all oth er tr eatment s since the Botany of California, 
ii. 166 (1880), the name L. pardalinum ha s been applied to lilies grow
ing in both the Coast Rang es and in the Sierra Ne vada of California, 
and by some even to lilies occurring in the mountain s of Or egon and 

. Washington. Thi s '"'id e use of the name seems unjl1stifiable sin ce 
even a superfi cial stud.}T suffices to show that ther e are at least two 
quit e distinct form s now it1cluded und er Kellogg 's nam e. Th e plants 
of the Coast R.anges, and perhap s also of the northern Sierran foot
l1ills, are larger -flower ed than the other plants referred to th e specie s, 
and ha ve coar ser pedicels, larger linear versati le anther s, and perianth 
segment s whose outer half is a bright orange-red. Thi s large
flowered plant ha s the corolla- structure of L. H umboldtii Roezl & 
Leicht., but in other tl1an th ese stru cture s it is quite distinct, having 
differently colored somewh at smaller flower s, and a totally different 
bulb. The plant which is frequent in wet plac es in the Sierra N evada 
and is at pre sent going under the name, L . pardalinurri, differ s from 
the Coast Range lily in being smaller in all part s, having yellow or 
orange corolla s, and short oblong usually erect non -ver satil e anthers. 
Thi s Sierran plant stril."mgl.}' simulat es L. colitmbia1iuni Han s. of the 
N orth" ·est, from which it is primarily separated bJr it s bulb, the 
Californian plant ha, ,ing a sn1all rhizomato se bulb " 'ith join te d 
scales, "·herea s L. colu1nbiariuni ha s a solitar y bulb t,vice as lar ge 
and one with simple triangt1lar or Janceolate scal es. 

Th e corr ect appli cati on of L. p ardali1iuni Kell. is readily determined 
b.}- a stud y of Kellogg' s original description and plate (plat e repro
du ced in Bull. Calif .• .\cad . i. 149 (1 85)) . There can be no doubt that 
Kellogg originally described the large -flowered Coa st Range plant. 
I t is thi s form that l1as beer1 illustrated by Rege l, Gartenfl. xix. 321, 
t . 667 (1 70) ; by El,ves, l\Ionog. L ilium t. 28- 29 (1877) ; bJ· ,vaugh, 
Bot. Gaz. x.TI;i. 3-!6, f. 12 (1899) ; and by H all & Hall, Fl. Yosemite, 
pl. opp. pg. 56 (1912) . The j"ellow-flo,vered Sierran plant appears 
to ha ve been illustrated only bj· Arm strong , , ,-est. \'~/ild Fl. 37 (1915), 
who ha s onlJ· one (the upper ) of t"\\'o coro llas ,veil repre sented. The 
Sierran plant seems best called 

LILI U~I PARDALINm1, ,·ar. P . .\_R"\-TIFLORU~'.I Ea stw. Pub]. Sierra Cl. 
no . 27, 14 (1902) . Bulb s rhizomatou s ,vith jointed scale s ; stems 6-12 
dm. high; lea, ·es scattered or in definite whorl s of 4- 14, linear to lan 
ceolate, becoming 14 cm. long and 25 mm. "ride, glabrou s ; flow-ers one 
to many, terminal or looselJ· racemo se; pedi cels 6-15 mm. long usually 
spreading and nodding just below the corolla; perianth-lobe s or ange 
_or ~·ellow, lower half spotted with purple , -1- 5 cm. long. 8- 14 mm. " ·ide. 
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erect for 10-15 mm. then strongl~r recun·ed; anthers oblong, 4-7 mm. 
long, 1.5-2 mm. wide, usually erect, appearing basifi.'<:ed.-The abo\·e 
varietal name was originally applied to a local small-flowered ,·ariant 
of the Sierran plant, but its limits are here amplified to include all of 
the Sierran tiger-lilies . This Sierran lilJ· is gi\'en only varietal rank 
since Dr. H. M. Hall assures me that there is a specimen in the 
University of California Herbarium which comhines the characters 
of the Sierran and Coast Range forms. This specimen, Uni,,. Calif. 
Herb. 68,79 , comes from the ::\it. Pinos Region v.rhere intergrades 
are to be expected. Fro1n the material in tl1e Gray Herbariurn alone 
the Sierran and Coast Range lilies seem sharply distinct and ,vorthy 
of specific separatio11. The variet)' parvifloru1n, differs from genuine 
L. pardalinuni in range, in ha,·ing the perianth-segments 4· 6 cm. 
long and entirely :}'ellow or orange and not &- cm. long "'ith the 
outer half conspicuouslJ· orange-red, and in ha"-ing oblong non-,·er 
satile usually erect anthers 4-7 mm. long rather than linear ,•ersatile 
ones 9-14 mm. long. It ranges from Tulare CountJ· in the southern 
Sierra Nevada of California, northward into southern Oregon. Forms 
of it are apparent!)· the basis for man)·, if not all, the Californian 
records of L . colu,1nbia11,u111. The latter species ranges from British 
Columbia and Idaho southward to middle,vestern Oregon ,,·here it is 
replaced by, or perhaps e,·en grades into, L. Hozvellii. Hansen, 
Erythea vii. 21 (1899), has gi\·en a pleasing account of'the habits of 
the plant here called Lili1l1n pardalin,1.,1n, ,·ar. parvifloruni. 

Alternanthera. nesiotes , sp. nov., prostrata; caulibus teretibus 
gracilibus ca. 1 dm. longis e radice perenni crassa orientibus; foliis 
orbicularibus vel o,·atis integerrimis 6-8 mm. longis 4.5-6 mm. Jatis 
dense villoso-stri.gosis, juvenibus sparse strigosis ,iridibus stipra ,·enis 
impressis; floribus brunescentibus in glomerulos sessiles axillares 
dense congestis c11m capillis longis tenuissimis albis intermixtis; 
bracteis bracteolisque acuminatis oblongo-lanceolatis quam sepala 
tertiam partem brevioribus; sepalis o,·ato-oblongis 2-2.5 mm. longis 
val de 3-ner,•atis acutis \·el bre,-iter acuminatis; filamentis staminodiis
que subulatis tubo longioribus; st)·lo quam o,·arium multo bre\·iori; 
utriculo o,·oideo.-GAL.\.PA.GOS _.\RCHIPELAGO: Occasional among rocks 
near shore of Cormorant Bay, Charles Island, Steicart 3154 (T1:-PE, 

Gray Herb.) . This is a ,·er)' distinct member of ~4lter1ianthe-ra and 
apparently "''"ithout an)· close described relati,•e. In gross aspect the 
plant much suggests a species of Guillenii1iia. The type-collection, 
distributed as Coldenia f u-sca Hook. £., bears on its label the locality 
''Connerant Bay''. 
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P1CKERINGIA l\tONTANA Nutt. in T. & G. Fl . N. A. i. 389 (1840). 
Xylotlzerniia rnonta1ia Greene, Pittonia ii . 188 (1891).-The generic 
name "Pich·eri1igia'' was used twice by Nuttall, once in 1834, Jour. 
Philad. Acad. ,rii. 95, for a member of the ]1yrs-i11aceae1 and again in 
1840, 1. c., for a leguminous plant. Although only the later homonym 
had been recognized, Greene, 1. c., held it non-valid and proposed 
in 1891 the substitute name .. Yylother1nia,. 1'be earlier Pickeririgia 
,vas at one time maintained b,>· the elder DeCandolle, Pro<lr. 
,·ii. 733 (1839), as a dubious member of the Ericaceae, but ,,·as sub 
seqt1ently referred by his son, Prodr. viii. 123 (1844), to Sj'llODJ'IDY 
under ,..,.1 rrlisia where all subsequent ,vriters J1ave been content to 
Jea,·e it. 1\lthough Greene suggested that ft1ture writers would find 
the earlier Pic~·eririgia to be ,vorthy of generic recognition, it is sig
nificant that neither J\'.Iez, Pflanzenr. iv. Fam. 236, 57 (1902), ,,rho 
recently monographed the familJ·, nor even Small, Fl. S. E. United 
States ed. 2, 907 (1913), or Britton and J\1il)spaugh, Bahama Fl. 315 
(1920), ,,rith tl1eir narro,v generic concepts, have founcl it at all ad 
visable to resurrect the older :Nuttallian genus. As the Pickeringia 
of 1834 is universal],>· recognized as non-valid the homonj·m of 1840 
is here maintained in accordance \\ith ,..\.rticle 50 of the International 
Rules of ~omenclature. The proper combination for the follo,,·ing 
,,·ell marked geographical ,·ariety seems never to ha,re been n1ade. 

Pickeringia montana :Nutt., ,·ar. tomentosa. (~\brams), comb. 
nov. ..Yylotherniia 11io1itaria, subsp . tonientosa Abrams, Bull. Torr. Cl. 
xx.xi,·. 263 (1907).-Although ,·er)· positi,,e in its single character
its copious pubescence the present variety seems identical with the 
typical form of the species in all ot11er respects. It is the southern 
phase of tl1e species, replacing it in the mountains of San Bernardino 
and Sa.n Diego counties of California. 

Adenopeltis serrata (Ait.), comb. nov. E:rcoecaria serrata Ait. 
Hort. Ke,,r ed. 2, v. 41 (1813). ~-l.de1iopeltis ColZ.iguaya Bert. in Juss. 
Ann. ci. Nat . rn•. 24 (1832). 

Astrocasia (?) populifolia , sp. nov., clioecia glaberrima fruticosa 
9-12 dm. alta; fo)iis reniformibus ,·el orbicularibus ve) o,·atis 2o-43 
mn1. longis 20-35 mm. latis integerrimis firmis subtus pallidioribus 
apice rotundatis basi rotunda.tis , .. el cordatis angustissime peltatis, 
petiolis teretibus 6-25 mm. longis; floribus ignotis; pedicello fructifero 
gracili tereti saepe reflexo 2-4 cm. longo; capsula depressa triloba 
4-6 mm. alta. ca. 1 cm. la.ta reticulata in coccos bi,,al,·es dissiliente; 
col1rmella persistente; seminibus in quoque loc1.1lo geminis brunneis 
lateraliter compressis plano-con,·exis late ovatis 4-5 mm. longis ca. 
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4 mm. Jatis ecarunculatis ,·entraliter sulcatis; albumine dure carnoso; 
cotyledonibus tenuibus latis planis; radicula cj·lindrica.-~!Exrco: 
Ja111nave Valley, Tamaulipas, ca. 2000 ft., 1 9 , 1\"rlson 44,55 (TYPE, 

Gray Herb.). Vicinit)' of Palmilla, Tamaulipas, 1 30, Bcrlandicr 
796, 2216. En route from San Luis Potosi to Tan1pico, 1 7 -9, 
Palnier 1140. An anomalous species of doubtful affinities ,,·11icl1 is 
only pro,risionally referred to Astroca.sia. No flo\\·ering specir11ens of 
A. popi,lifolia have been seen by me. I am refering the ::\-Iexican 
species to ~4strocasia because in that genus alone among the .\.merican 
Phylla1ithoideae do I find a broad-lea,·ed dioecious shrul) "Tith si1nilttr 
verJ· long fruiting pedicels and essential})· similar capsules and seeds. 
A careful search through tl1e literature and in the Gra.j' Herbarium 
has not only failed to discover any close rclati,·c of .1. popillifolia, l)ut 
any pre,·ious mention of it as well. I a1n inclined to believe that the 
discovery of staminate flo,vers will re"·eal the species to be a monot)'Pe, 
In outline, the lea,·es of .4. popul1"folia suggest those of an aspen 
or of some of the broader -leaved Jatrophas reh1te<l to J. canrscen,s 
(Benth.) 1lilll. 

Cnidoscolus inetm .iflorus , sp. no,·., fruticosus i petiolis pubcrulentis 
5-14 cn1. longis; laminis foliorum 8-12(-1 ) cm. longis ca. 10(-17) 
cm. latis puberulentis membranaceis irregulariter acuteque dentatis 
longe setosis elobatis vel 3-5 -lobatis, basi profunde cordatis; pedun 
culis 10-18 cm. longis ad apicem dense puberulentis vel ,·elutinis; 
C)'IlllS corJ·mbiformil1us parce stimulosis, bracteis lineari-lanceolatis 
inferioribus 12 mm . longis; cal~·ce e.xtus ,·elutino-pubescenti estimuloso 
10-13 mm. longo, lobis o,·atis obtusis tubo dimidio bre,ioribus, disco 
annulari glabro, colwnna staminali 4-5 mm. alta basi ,'illosa; stan1in
ibus fertilibus 2-verticillatis 10, sterilibus 3.-:\IExrco: ....-\.long road 
over mountains bet,veen \ -ictoria and Jau1na,"e \'alle)', Tamaulipas, 
1898, 1\T el~o-n 44J9. "'\""icinit)· of "'\Tictoria, Tamaulipas, 1907, Pal,rzer 
140 ('I'YPE, Gra)" Herb .). ...\ ,·ery distinct species of doubtful rela 
tionship. Probably nearest C. ti,b1Llosus (:\lull.) .Johnston, from 
which it differs in its setose-margined entire or broa<lly lobed lea \·es, 
larger staminate flowers, and ,·illous stamina! tul,e. 

Cnidoscolus Pringlei , sp. no,·., glaber den:se stimulosus; petiolis 
4-10 cm. longis stimulosis; laminis folior11m -10 cm. latis 6-, cm. 
longis rott1ndato -reniformi•)us ad 1, 3 longitudinis 3- ,·el 4-lol>is l>asi 
cordatis, lobis grosse inciso-dentatis parce stimulo~is; C)"Diis peduncul
atis modice lax:ifloris cor)·n1biformil)us; cal~·ce all>o infundibuliformi 
parce stimuloso puherulento 8-10 mm. longo ad mediam partem 
,·el ultra tubttlato, lol,is obo,·atis ol>tusis, di:;co annulari glabro, 
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columna sta minali 5 mm. alta basi villosissima; staminibu s fertilibus 
2-verticellati s 10 filiformibus; capsula 8 mm. longa stim ulosa ; semin
ibu s pallidi s 8 mm. longis; carunculis lut escentibus. - MEx1co : 
Baranca near Guadalajara, Jali sco, 1886, Palmer 141 (TYPE, Gray 
Herb. ). Hill s near lguala, Guerrero, 3000 ft., 1907, Pringle 10,387. 
Related to C. a1igustidens Torr. of northwe ster n Mexico and adjacent 
United State s, but differing in it s remot e southern rang e, less pro
longed toothing on the firmer leave s, smaller capsules, lighter -colored 
seeds, more densely villous sta mina} tube, and longer filament s. 

Cnidoscolus aconitifolius (Mill .), comb. nov. Jatropha aco1iiti
foliu3 Mill. Gard. Diet . ed. 8 (1768). 

Cnidoscolus a.lboma.culatus (Pax ), comb. nov. Jatropha albo
maculata Pax, Pflanzenr . iv. Fam. 147, i. 90 (1910) . 

Cnidoscolus calyculatus (Pax & Hoffm. ), comb. nov . Jatropha 
calyculata Pax & Hoffm. Pflanzenr. iv. Fam . 147, i. 97 (1910) . 

Cnidoscolus cordifolius (Pax ), comb. nov. Jatropha cordifolia 
Pax, Pflanzenr. iv. Fam. 147, i. 107 (1910). 

Cnidoscolus herbaceus (L .), comb. nov. J atropha herb ace a L. Sp. 
Pl. 1007 (1753). 

Cnidoscolus loa.soides (Pax ), comb. nov. Jatropha loa~oides Pax, 
Pflanzenr. iv. Fam. 147, i. 92 (1910). 

Cnidoscolus longipes (Pax ), comb. nov. Jatropha longipes Pax, 
Pflanzenr. iv. Fam. 147, i. 106 (1910) . 

Cnidoscolus multilobus (Pax ), comb. nov. Jatropha multiloba 
Pax, Pflanzenr. iv. Fam. 147, i. 107 (1910). 

Cnidoscolus pla.tya.ndrus (Pax ), comb. nov. Jatropha platyandra 
Pax, Pflanzenr. iv. Fam. 147, i. 110 (1910). 

Cnidoscolus polya.nthus (Pax & Hofhn. ), comb. nov. Jatropha 
polyantha Pax & Ho:ffm. Pflanzenr. iv. Fam. 147, i. 105 (1910). 

Cnidoscolus tenuifolius (Pax & Hoffm. ), comb. nov. Jatropha 
tenuifolia Pax & Hoffm. Pflanzenr. iv. Fam. 147, i. 107 (1910). 

Cnidoscolus tubulosus (Milli. Arg.), comb. nov. Jatropha tubu
losa Mull. Arg. Linnaea xxxiv. 212 (1865). 

Ditaxis sinaloa.e , sp. nov. , monoecia perenni s ca. 35 cm. alta basem 
versus suffruticosa; caulibus simplicibus paucis herbacei s 2-3 dm. 
longis erectis dense sericeo-strigosis conspicue sulcatis; foliis ovatis 
vel oblongis 4-8 cm. longis 25-45 mm. latis conspicue denticulatis 
apice bre viter acuminatis basi subacutis supra viridibus et sparse 
villosis infra villoso-tomento sis et canescentibus, petiolis brevissimis 
1-4 mm. longis; floribus in glomerulos axilJares subsessiles congestis; 
floribus masculis 4-5-meri s, sepalis acutis lanceolatis 1 mm. latis ca. 

, 
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4 mm. longis extus villosis, petalis ovato-lanceolatis acutis 2 min. 
latis 4-5 mm. longis quam sepalae saepe paulo Jongioribus extus 
villosis intus glabris ad col11mnam paullo supra basem aclfixis, disco 
glandt1lari vix distincto per totam Jongitudinem columnae adnato, 
staminibus 10 biseriatis; floribus femineis 5-meris basi glomerulae 
solitariter adfixis, sepalis maturitate Janceolatis 7 mm. longis extus 
villosis, petalis lineari -lanceolatis ca. 4 mm. longjs, lob1s disci glandu
laris ova tis ,rel deltoideis glabris; capsulis ,,illosis ca. 4 mm. crassis; 
seminibus pallid is ovoideis reticulatis ca. 2 mm. longis.-:\IExrco: 
Culiacan, Sinaloa, 1891, Pal11ier 1462 (T-i·PE, Gray Herb.). This 
species belongs to Ditaxis § Anaca1ithiu11i as that section is defined 
by Pax and Hoffmann, Pfianzenr. iv. Fam. 147, vi. 58 (1912), and to 
the same immediate group of species as D. ti1ictoria (l\fillsp.) Pax & 
Ho:ffm. and D. manzanilloana Pax & Ho:ffm. Ditaxi~ ~irialoae differs 
from both the spel.'ies mentioned in its coarse stems, large leaves, and 
different range. It differs from D. ti1ictoria in its lack of dJ'e-stained 
tissue, longer broader staminate sepals, glabrous stamens, more 
elongate pistillate sepals, and less developed pistillate glands. From 
D. manzan1lloana it differs in its larger flower-parts, and in the 
pubescence and shape of the pistillate sepals and corolla. 

EUPHORBIA DEPPEANA Boiss. Cent. Euphorb. 6 (1 60). A1iiao
phyllum califor11,icum Kl . & Gar . 1\bhandl. ~..\kad. , viss. Berlin I 59, 
36 (1860) .-Millspaugh, Publ. Field 1\1us. Bot. Ser. ij. 409 (1916), 
has indicated E. An.thonyi and E. clarionensis Brandg., Er)'-thea vii . 
7 (1899), two species endemic on the Revillagigedo Islands off the 
west coast of Mexico, as synonymous with the ,·ery obscure E. Dep
peana. This procedure was no doubt due to a desire to associate 
the name with some west American plant because both Euphorbia 
Deppeana Boiss. and Anisophylli,m californicurn Kl. & Gar. are based 
upon a collection cited "In California (Deppe).'' The relations of 
E. Deppearta are clearly within that peculiar group of shrubby species 
th.at Boissier, DC. Prodr. xv. pt. 2, 11 (1862), called the Gymnadeniae. 
That species can hardly be either E. Anthonyi or E. clariorien.sis, for 
it has according to Boissier, "involucris terminalibus solitariis breviter 
pedunculatis hemisphaericis ... glandulis .•• exappendiculatis, 
ovario glabro.'' Brandegee's two species ha,,ve on the other hand the 
small pubescent very n11merous turbinate involucres in dense axillary 
clusters, glands that are somewhat appendaged, and the ovary very 
pubescent. As E. Deppeana seems very closel)· related to E. Hookeri 
Boiss, and to E. 1nultifornii,s Gandg., it seems that like these species 
and their immediate relatives it is probabl~: indigenous to the 
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Hawaiian Archipelago. As no plant approaching E. Deppearia has 
been discovered in either California or Mexico and as Deppe is 
kno,vn to have collected in the Hawaiian I slands, it seems more than 
probable that the plant in question was obtained in this Archipelago 
and that through some confusion of data the original collection ~ras 
erroneously attributed to California. Highl) ' suggestive ~f not 
indicati, ·e of confusion of data in the Deppe collections is the fact that 
the unmistakable 1-1le1,rites rnoluccana L., a tree unknown along the 
Pacific Coast of North America although very common in the Ha~·ai
ian I slancls, is also reported, Pflanzenr. i,·. Fam. 147, i. 131, from 
California upon the basis of a Deppe specimen. 

Ha.lliophytum , gen . Euphorb. nov. Flores dioici apetali. Flores 
masculiri-i ad axilla fasciculati: Pedicelli longi graciles. Sepala 4-5 
imbricata. Disci lobi 4-5 staminibus alterni. Stamina 4-5, fila
mentis liberis sepali s oppositis. Ovarii rudiment11rn evolutum 3-fidum. 
Flores fe1ni-1ie'i solitarii: Pedicelli bre,·es ,·alidi. Ovarium 3-loculare. 
Styli distincti re curvi indivisi apice dilati. O"'Ula in loculis gemina. 
Capsula sicca in coccos 2-,·al ves d issiliens. Semina oblonga stro 
phiolata compressa testa granulata. Frutex rigide ramosus. Folia 
alterna parvula integerrima fasciculata oblanceolata. Plantae sep 
tentrionali-mexicanae et australi-californicae.-This proposed genus 
belongs to the EuJJhorbiacear-Phyllantheae. It appears to be most 
nearly related to Sec1,rir1.ega from which it differs by ha,'ing large firm 
solitar y capsules borne on short stout pedicels, and by ha, ,ing carun 
culate seeds ,vhich by abortion are usually solitar y in each capsular 
cell. Halliophyt1,111 is also distinct in habit being composed of di 
,·aricatel) · much branched ,rerJ· rigid desert shrubs "·hich ha,·e small 
fasciculate oblanceolate lea, ·es. The genus is named for Dr. H. l\1. 
Hall, formerl;>· of the University of California. but now of the Carnegie 
In stitution, ,vho in 1906 made the first collection of the Californian 
species during one of his man)· ,·ery fruitful collecting expeditions into 
the deserts of California. The follo~·ing species are kno,,'11. 

H . fasciculat11rn ("\\ats .), comb. nov. Bernardi.afasciculata Wats. 
Proc .• .\.m. ~-\cad. x,·~ii. 153 (1883). .',ecu1·i11,ega fascicz,lata Johnston, 
Univ. Calif. Pub. Bot. \ii. 441 (1922).- :\IEXICO: l\lts. 24 m. X. E. 
of J.\,Ionclova, Coahuila, Pal1ner 123.3 (TYPE). Shrub 5 ft. high, 
plains S. " ' · of San Pablo, (?) Chihuahua, April 2~, 1847, Gregg. 
Saucillo, Chihuaht1a, Thi,rhe.r 8,97. , ricinit)· of Santa Rosalia, 
Chihuahua, Palrner 384. 

H . Ha.llli (Brandg.), con1l>. no,·. Tetracoccu.~ l-Iallii Brandg. Zoe 
,·. 229 (1906). Sec-urinr.ga Ilallii ,Johnston, 'Cni,·. Calif. Pttl>. Bot. , •ii. 
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442 (1922).-CALIFORNI.A: Cottonwood Springs, Eagle l\Its., Parish 
10,844, 10,8,45. 

H. capense (Johnston), comb. no,·. Seci1,rinega caperisis Johnston, 
Univ. Calif. Pub. Bot. vii. 441 (1922).-:\,IEXICO: Coast below Pesca
dero, Lower Calif., Sept. 23, 1893, T. S. B,a,idegce. 

Jatropha arizonica , sp. nov., herbacea; rhizomatibus crassis car
nosis; caulibus 1-4 dm. al tis simplicibus glabris; petiolis 3- 7 cn1. Jongis; 
laminis foliorum basi subcordatis 5-10 cm. longis saepe profuncle .3-
lobatis, ]obis arrectis lanceolatis setaceo-dentatis; stipulis 5- mn1. 
longis setaceo-clissectis; cymis inter folia superiora l>reviter peduncu
latis; bracteis setaceis; calycis 5-7 mn1. longi lol)is set.:'tceis vel lanceo 
latis; corolla 6- 10 mn1. longa segmentis ad 7/ longitu<linis connatis 
glabris; glandulis liberis; col11mna staminali 6 mn1. alta. gracili glal>ra; 
staminibus fertilibus 2-, ,erticillatis 10, sterilibus 0; capsula 10- 12 
mm. longa; seminibus 8 mm. longis pa.llidis ,·el lutescentibus, caruncula 
lacero -multifida.-A.R1zoNA: Foothills of anta Rita Mts., 1 u2, 
Pringle (TYPE, Gra:,· Herb.) . Near Ft. Huachuca, 1 2, Lc,111110,i 

2871. Ft. Ht1achuca, 1 90, Pal,ner 467. Douglas, 1920, TT' . rr·. 
Jones 202. So"NORA: Dr)' plai.I1s near San Bernardino, Th'urber 354. 
Gua<laloupe, May 1 51, Thurber 403. CHmCAHU . .\.: Casas Grandes, 
1 99, Goldnian 429. The plant concerned l1ere is tha .t northern one 
which has been called Jatropha 1nacrorhiza Benth., a name which is 
properly restricted to a ,·er)' differently appearing plant of central 
Mexico. The newly described plant differs from the gen,1ine J. 
1r1.acrorhiza in its more northern distinct range, in its deepl~r lobed 
much toothed less firm lea,·es, and in its much more developed stip 
ules. It seems ,·er)· strange that t\\·o such distinct and manifest!)· 
different species shou ld ever have been confused under one name. 

Jatropha grandifrons , sp. no,·., glabra; foliis grandibus, petiolis 15 
cm. longis, laminis 2 dm. longis 17 cm. latis supra ,-iridibus subtu~ 
pallidis marginibus sublobatis lobulis rotundatis capita.to-glandulig 
eris, basi profunde cord a ta auriculata ,·alde imbricata; C)'D1is longe 
pedunct1Iatis diC'hotome longirameis; sepalis £loris pistillati 3 mm. 
longis ovatis obtusis basi connatis; corolla 6- mm. longa segmentis 
11sque acl 4/5 longitudinis connatis; capsula 1 Ililll. longa.-~fE..~Ico: 
\'icinit)' of Oaxaca, alt. 1550 m. 1 1901, Co11zatti &· Go1i::ales 120U 
(TYPE, Gray Herb.). ..\ ,·ery 1-,·ell mtlrkecl species "·hich is closel)· 
relatecl to .Jatropha oli11acea ~lull., but "·hich differs fron1 it l>)· ha,·ing 
lea,·es tliree or four times as large, le·s lobed, gJabrous, anc.l \\·ith tl1e 
basal lobes strongly imbricated, and h.,· ha,·ing the peduncles of the 
inflorescence longer and the flo,vers a,·eraging larger. 
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Macarang a Heyn ei, nom. nov. Rottlera 1n01itaria Heyne in ,val]. 
Cat. 272, no. 7 33A (1848).- ... l.f. 1nontana Pax & Hoffm. Pflanzenr ., 
iv . Fam. 147, vii. 321 (1914); not M. montana M err. Philipp. Jour. 
Sci., Bot. vii. 394 (1912) . 

Manihot mexica.na , sp. nov., humili s frutico sa; rami s saepe glabris 
nigre scentibus; foliis palmati s £ere ad basin lobati s 6-11 cm. lati s 
st1pra viridibus infra pallidi s; lo bis 5 vel 7 lanceolati s ad apicem set ig
eris divergentibus duobu s exterioribus brevibus; st ipuli s subula tis 
subpersistentibus; racemi s pauciflori s 4-6 mm. longis, bracteis subu 
latis decidui s; calycibus lute scentibu s vel purpura scentibus pendulis 
9-12 mm . longis glaberrimis; antheris 1.5- 2 mm. longis 3-plo longior
ibu s quam lati s; capsulis rugo sis globosis vel ovoideis ecostatis 10-11 
mm. longis.- MExi co: Hill sides of Zapotlan,Jalisco, alt. 5000 ft., 1905, 
P. Goldsniith 120 (TYPE, Gray Herb. ). Near Guadalajara, Jalisco, 
Pri1igle 5159, 11318; Pal11ier 142, 156. Guanajuato, Duges 8, 20, 
203. Without precise locality , 1848-49, Gregg 198. (?) Top of the 
ridge back of Tonala, Chiapas, 1895, Nelson 2899. This species has 
been confused with the closely related Manihot ang·u.stiloba (Torr.) 
Mti)I. It is readily separated from that species, however, by its 
southerly range, smaller bicolored lea, ,es, more slender commonly 
purplish stems, and smaller less roughened fruit . 

Ma.nihot rubricaulis , sp. nov., frutico sa 12-15 dm. alta; rami s 
numero sis rube scentibu s; foliis in parte superiori aggregatis, petiolis 
4(-8) cm. longis, lamini s profunde 5-7 -partitis glabri s concoloribus, 
lobis linearibu s apice setaceis 4-9 (- 15) mm. lati s acutis integris basi 
in discul11m confluentibus duobus exterioribus minime divergentibus; 
st ipulis subulatis inconspicui s; race.mis 3-6 cm. longis, bracteis subu
lati s ca. 8 mm. longis, pedicelli s erectis 4-10 mm. longi s ; calyce glabro 
glauco lute scente 1~13 mm. longo apud florem pistilliferum 5-lobato 
apud florem staminiferum 5-partito; antheris 2-3 mm. longis 4- vel 
5-plo Jongioribus quam latis; ca.psulis verrucosis globosis ca. 12 mm. 
longis.-MEXI CO: Ea st slope of Iron ~It. near Durango, 1896, Palnier 
224 (1' YPE, Gray Herb. ). A very distinct species probably nearest 
to llar iihot 1nexican.a John ston, from which it differs in its tall sub
simple redrush shrubby stems, linear concolorous leaf-segment s, and 
larger anthers. 

Paehystroma longifoli11m (Nees ), comb. nov. Il ex lmigifolia 
Nees, Flora 1821, pt. 1, 301 (1821). P. il'icifolium MUii. Linnaea 
xxxiv. 178 (1865). P. ilicifolium Milli., var. longifoliu111, Mull. l. c. 

Pera heter&nthera (Schrank ), comb. nov. Spixia heteranthera 
Schrank, Denk schr. Akad. Mtinchen vii. 242 (1821). S. Lea1idri 
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1\1.art. Flora 1841, pt. 2, Beibl. 30 (1841). P. Lea11dri Baill.; :\Ii.ill. 
in DC . Prodr . xv. pt. 2, 1027 (1862). 

Sapi11m cremosta.chyum (Baill. ), comb. nov. Stilti11g-ia crenio
stachya Baill. Adansonia v . 322 (1865). Sapiuni bigla,idulosu111, va.r. 
Klotzschianu111, Milli. Linnaea xxxii. 117 (1863). Sapiu,111, Klotzschi
anum Huber, Bull. Herb. Boiss . ser. 2~ ,;. 438 (1906). 

Stillin gia texana , nom. nov . Sapiu1n sylvaticu,1n, var. linearifolia 
Torr. Bot. Mex. Bound. 201 (1859). Stillingia sylvatica, var. li·ncari
folia Milli. in DC. Prodr. xv. pt. 2, 1158 (1862). Stillin,gia lineari
folia Small, Fl. S. E. United States 704 (1903) ; not ,, ·at son, Proc. 
Am. Acad. xiv. 297 (1879).-The species here considered is that 
Texan plant \Vhich has gone under the name of Stilli1igia a1igust·ifolia 
Engelm., a name published in 1883 by ,vatson, Proc. Arn. ~.\cad. 
xviii. 154. If S. angu~tifolia is not at once to be rejected as a hyponym 
it mu st be taken as being based on the cited Stilling·ia sylvatica, va r. 
angust·ifolia Mi.ill. Muller' s variety, however, was founded on two 
collections from Florida and is clearly the narrow-leaved southea stern 
phase of Stillingia sylvatica. Hence it is that '' Stillingia ang-iUJtifolia 
Engelm." is improperly applied to the common Texan species. Tor 
rey, 1. c., gave the first acceptable name to the Texan plant when he 
called it Sapi1-1,1n sylvaticu1n, var. linearifolia. In 1903 Small, 1. c., 
rai sed Torrey's variety to specific rank, a legitimate step were it not 
for the fact that Watson in 1879 had applied the resulting binomial to a 
universally recognized Californian plant of the same genus. In 1912 
Pax, Pflanzenr . iv. Fam. 147, v. 192, took up Small' s combination and 
renamed the plant which Watson has christened Stillingia linearifolia. 
Such procedure, however, recognize s intercategorical priority, a 
principle contrary to the International Rules of Nomenclature. The 
Texan plant being without an acceptable name it is here called 
Stillingia texana. The Caliiomian plant continues to be properly 
called Stillingia linearif olia '\,Vats. "·bile Stillingia gymnogyna Pax & 
Hoffm. falls as an absolute synon),n of it . 

.1 Stillingi& Treculiana. (Mull.), comb . nov . Gyninanthes Trecu
liana l\.1illl. Linnaea xxxi,·. 216 (1865). Stillingia Torreya,ia ,vats. 
Proc. Am. Acad. xiv . 298 (1879) . Sapium anni,um, var. dentatum 
Torr. Bot. Mex. Bound. 201 (1859). Stillingia dentata Britt. & 
Rushy, Trans. N. Y. Acad. vii. 14 (1887). 

Tragi& leptophylla. (Torr.), comb. nov. T. ra,nosa, var. lepwphyll.a 
Torr. Bot. Mex. Bound . 201 (1859). T. stylari,s, 'var. leptophylla 
Milll. Linnaea xxxiv. 181 (1865) . 



92 JOHNSTON 

Coldenia. hispidissima (Torr. ) Gra y, var. lati or, var. no, ,., foliis 
quam apud formam typicam latioribu s non linearibu s sed potius 
lanceolatis , lamina latitudine basin induratam expansam aequanti , ·el 
superanti 2-3 mm. lata. -UTAH: 1873, Capt. Bisliop. ARIZONA: 
1871, Lieut. IT7heeler. 1877, Pal1ner 3~~. NEVADA: Mudd y \ 7alleJ·, 
Lincoln Count;}·, l{en,tiedy & Gooddi·ng 79 (T1:'PE, Gray Herb. ). Virgin 
River, Gooddi1ig 706. The variet)· la.t·ior includes those forms of the 
species which occur in Arizona, Utah, and Nevada, the north" ·est 
portion of the specific range as a whole. I l is simp ly a well marked 
foliar variation. 

Penstemon hians , sp . nov ., glaber 6-9 dm. altus basem ,·ersus 
ramosu s; caulibus erectis simp licibu s; foliis firmiusculis ,'iridibus ,·el 
glaucescentibus post exsiccationem languid e ,·ir idibu s 10-14 mm. 
lati s 5-7 cm. longis basi in petiolum brevem attenuatis acute denticu
latis, caulinis sessilibus cordatis ovato-lanceolatis dentatis in inflor
escentiam extentibus et gradatim reductis; inflorescentia laxa pauci 
flora 3 dm. longa 7-8 cm. lata, ramis laxe ascendentibus 15-40 cm. 
longis a bracteis folia ceis suffulti s, pedicellis gracilibus 10-25 (saepis 
sime 15-20) cm. longis a bracteis herbaceis ovatis vel oblongis 4-6 
mm. longis subtent is; calyce glabro vel puberulento, !obis imbricatis 
acutis ova tis 5 mm. longis ; corolla 25-30 mm. longa alba caesio- et 
roseo-tincta, tubo 4-5 mm. longo et ca. 4 mm. crasso, faucibus perin
flati s 12-15 mm. crassis patenter hiantibus, labio inferiori patenti 
9-12 mm. longo intus conspicue barbato in 3 segmentis lati s 3-4 mm. 
longis lobato, labio superiori erecto 2-lobato 8-11 mm. longo; stamine 
sterili conspicue exserto dense longeque fla,·o-barbata; staminib us 
fertilibu s saepe inclusis glaberrimis; capsula ignota.-CALIFORNIA: 

an Benito Ri, ·er, San Benito County, l\1a~· 25, 1915, Hall 9924 
(TYPE, Gray Herb. ) . Le\,-is Creek, San Benito County, 1\laj· 14, 
1893, Eastu:ood. This plant has gone as P. Paln1.eri Graj ·, but although 
l>elonging to the same immediate group of species it differs from tl1e 
desert-inhabiting P. Palnzeri in its ,·ery lax leafy inflorescence, ,·er)· 
large stout corollas, and sparse narrow non-connate scarcelj · glaucous 
lea,·es . Pensterno,z hians is much neare1· P. Gri1inellii East"··, a 
mountain species of Southern California, from ,,·hich it differs in its 
slender taller stems, more open leaf) · non-glandular inflorescence, and 
,·er)· much larger more gaping bluish -tinged corollas. The ne"·ly 
clescribed species seems to represent the P. Pal1neri group in the · 
South Coast Rang es of California. 

During the examination of an interesting suite of ll11n1e1zopappu.s, 
sent to the Gra)· Herllarium bJ· l\Ir. George Osterl1ot1t of ,, ·incisor, 

• 
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Colorado, the problems in the classification of the genus became ap 
parent and an attempt was made at solving them. The tangible 
result of this study is the subjoined S)'nopsis of the genus. In the 
past much emphasis has been placed upon the relati,,e length of corol
la-lobes and corolla-tube, and upon the de'\•elopment of the pa.ppus, 
two characters ,vhich from my study seem higl1Jy ,·ariable and hence 
poor specific indicators . In the present synopsis duration, pubes
cence, and leaf-lobing, are stressed, since they seen1 best to indicate 
the main specific tendencies. Except for o,·erthrowing the mono
typic genus Leucanipyx, the genus Hy11ienOJJapp11s and immediate 
relatives are taken as definec] b)' RJ·dberg, ~o. :\.m. Fl. xxxiv. 43-44 
(1914). Certain authors l1a"·e merged llynzc>riothrix into Hy111rno
papp1ts, but such a step logicall)' results in dragging do\\·n Flo1,resia 
also. As I am not certain that Flo11.,res-ia is best treated as a part of 
Hy1nenopappus T am follo,ving the only natural alternative of recog
nizing Hy111enothrix and Trichyrnc,nia. The generic lines as here 
taken are very ,Yeak and those thut maintain them must find their 
arguments in precedence and con'\·enience. 
Plants biennial or annual; occuring east of continental divide. 

Achene-faces not striate.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. H. Pal,neri. 
Achene-faces striate. 

Leaf-segments broad, 2-4 mm. wide. 
Tip of tegules \\·bite, at first conspicuously surpassing 

the disk.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2. H. scabiosaeus. 
Tip of tegules yellow, about equaling the disk. 

Lo"·er leaves as pinnatifid as upper ones ........ 3. H. coryrnbosus. 
Lower leaves less pinnatifid than upper ones .. 4. H. arlernisiaefolius. 

Leaf-segments very narrow, ca. 1 mm. wide. 
Plant \'ery canescent; leaf-segments usually crowded. 5. H. robu.stus. 
Plant greenish; leaf-segments not crowded . 

. ,A.chenes ri;labrnte; tegules ovate, glabrate .... 6. H. flavoniarg-inatus. 
Achenes villous; tegules oblong, somewhat villous. 

Tip of tegules conspicuously colored; forms of 
3. H. cory1nbosus. 

Tip of tegules inconspicuously colored ......... 7. H. tenuifolius. 
Plant perennial, multicipital; ranging along the Rock)• l\Its. 

and westward . 
Leaves entire or simply pinnate with broad segments; 

achenes glabrate, stout. . . . . . . . . . . . . . . . . . . . . . . . . . 8. H. 1rwxicanus. 
Leaves at least bipinnate, segments linear -filiform; achenes 

villous. 
Heads radiate. 

Receptacle paleaceous ............................ 9. H. 'f-.' ewbe_rr"IJi. 
Receptacle naked ................................. 1 O. H. rad wt us. 

Heads eracliate. 
Stems scapose, cauline leaves much reduced and few. 

Florets 3o-40 .................................. 11. H. gloriosus. 
Florets 15-25 . . . . . . . . ........................... 12. H. lugens. 

Stems more or less leafv, cauline foliage little reduced. 
Florets 10-15 ...... ~ ......................... 13. H. pauciftorus. 
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Flor ets 15-25 . 
Pinnul es 1-2 mm. long, crowded, very canescent ... 14. H. l1iteus. 
Pionul es 3-20 mo. long, remote, greenish ........ 15. H . filifolius. 

1. HntENOPAPP US PAL?\tERI (Gray ) Hoffm. in E. & P. Nat. 
Pflanzenf. iv'. Abt. 5, 256 (1890) . Hymenothrix Palmeri Gra y, Pr oc . 
Am. Acad. xxi. 391 (1886). Hyrn,enothrix glanditlosa Wat s . Pr oc. 
i\m. Acad. xx.iii. 278 (1888). HymeMpappus glarid1,losus R ydb. No . 
.. .\m. Fl. xxxiv. 48 (1914) . Il y1nenothrix glanduwsa, va r. }l elsonii 
Greenm. Pro c. Am. Acad. xl. 46 (1904) . Il y1nenopappus 1Velsoni 
R~rdb. I. c. 49.-CEIIBUAHuA: Parral to Batop sis, 1898, Gold1nat1, 160. 
Near Colonia Garcia, 189~, Towrisend & Barber 273; 1'lels01i 6210 
(t~1>e of H. glaridul.osa, var. Nelsonii). Above Canyon St. Diego, 
1 91, Hartrn.an, 766. Near Chihuahua, 1886, Pringle 762. South
western Chihuahua, 1886, Palmer 395 (ty pe of H. Palmeri). Sierra 
Madre, 1887, PringlP 1293 (t ype of H. glandulosa). D uRA.l'{GO: 
Sandia Station, 1905, Pringle 13,559. This specie s va ries consider
abl) ' in pappus and glandularity but show s no tendency to break up 
into geographically correlated variants. 

2. H. SCABIOSAEUS L'Her. Hymenop.1 (li88 ). Rothia caroli1iiensis 
Lam . Jour. Hi st . Nat. i. 17 (1792) . Hy1nenopappus caroliriiensis 
Porter, l\fem. Torr. Cl. v. 338 (1894).-SouT H CAROLINA: • .\iken , 
1869, Canby. GEORGIA: n ear l\fillen, 1901, Harper 762. FLORIDA: 
near ~farianna , 1901, Curtiss 6806. Near Gain esville, Curt ,iss 1508. 
l\'.I1ss1ss1PPI: Columbu s, 1896, Tracy 1400. ILLL.~OIS: Beard stown, 
1842, Geyer. l\I1sso-c-R1: Scott Co., 1894, Eggert. 

3. H. co Rnmos us T. & G. Fl. N. Am. ii. 372 (1842) . H. Erigel-
1na1inianus Kunth, Ind. Sem. Hort. Berol. 15 (1848). H. flavesce,i/J 
GraJ T, l\Iem . Am. Acad. ser. 2, i, ·. 97 (1849) . H. sulphureu.s Rydb . 
in Britt. l\ian. 1007 (1901) . JI . Fish eri "\\'oot. & Standl . Contr. lJ. 
s. Nat. Herb. >..rvi. 191 (1913).-~SAS: Rile~r Co., 1895, I'l7 0rton, 285 
(isot: ·pe of H. sulphi,reus). Hamilton Co., 1895, Hitchcock 286. 
ARK.<lNSAs: Dr. Leavenicorth (isotype of H. coryrribosus). 0KLAHO~t.\.: 
near ' ' "'aynoka, 1913, Stevens 57 ,42. Near Longdale , 1913, Steve1is 
831. TEXAS: San Antonio, l\1aJ' 1853, Thi,rber. Bracken, 1903, 
G,roih 90. ,, ·eatherlord, 1902, Tracy 8544. NEW ::.\-IEx1co: 1S47, 
Fendler 464 (t)1>e of H. flavesce1is). Stud)' of isotypic material of the 
poorly understood H. corymbosus clearl)· sho\\·s that the pre sent usage 
of the name is correct . Gray' s H. flavesce1is was ba sed upon a good 
specime11 of the present species collected by Fendler, and upon a few 
fragments, apparentlJ · of H. arteniisiaefolius, which were collected by 
,,·i slizenus. 



SPERMATOPHl'TE S OF NORTH AMERICA 95 

4. H. ARTEMISIAEFOLIUS DC . Pr odr. , .. 65 (1 36) .-TEXAR : 
Hou ston , B ilSh 35; Lindlieinzer 107. \\ rithout definit e localit) ·, 
Drurn;niond 182; Berlandier 84,9. Th e exact relati on of thi s species 
to H. corynibosus is uncertain. P erhap s H. cory,nbosus had best l>e 
mad e a variet y of th e pre sent speci es . 

5. H. ROBUSTUS Gr eene, Bt1ll. Torr. Cl. ix. 63 (1 2).- TEXAS: 
To yah Creek, 1902, Tracy & Earle 140. Can) ·on Cit~·, 1901, Eggrrt. 
Front era, Parry 69. El Pa so, 1 0, T-ascy. ~E" . 1\!EXICO: Hill s 
toward s the Gila, 1880, Grec,ie 104. anta Rita del Cohr e, 1 77, 
Greerie (22). Betw . Ft. '' "ingate and Belen, 1 0, Rusby 180. il'\•er 
Cit y, Eastwood 8580 . Without definite locality , n 'right J78, 12153, 
1412. ARIZONA: Catalina J\lt s., 1881, Lc1n1non, 218. Cltmp 2, Rio 
Zuni , Sitgreave Exped. CmHUAHUA: Kear Pa so del Norte , 1 6, 
Pringle 759 . 

6. H. fl.avomarginatus , sp. no, ·., bienni s e radice simplice oriens ; 
caulibu s erectis solitarii s 6-10 dm. alti s striatis spar se floccoso
tomento sis foliosissimis ; foliis infra spar se tomento sis, supra glttl>rati s, 
inferioribu s bipinnati s ca. 6 cm. longis 2.5 cm. lati s, superi oril>us 
pinna tis , ,ix reducti s, segment is remoti s angu stis linearibu s ; inflor
escentia laxe corymbo sa; pedunculi s 1- 5 cn1. longis dense ton1ent osis ; 
capituli s 8- 9 mm. alti s; teguli s - 10 glabrati s o, ·ati s , ·el orbi culari
ovati s fla, ·escentibu s medium et basem , ·er sus , ·iride scentibu s 5- 7 
mm. longis; flosculis fla,ris (?), 4o-60, fau cibus campanulati s, lol)is 
delt oidei s quam fauce s 1/3 bre,-ioril)us, tubo ,-illoso; a chaenii s ca. 
2.5- 3 mm. longi s glabrati s tran s, ·erse rugulo sis quadrangul aribus, 
faciebu s lateralibus manife ste longitudinaliter costati s ; pappo 1-0.3 
mm. longo obscuro.-:i.\!EXICO: Sierra l\ladre south of Saltillo , Coa.
huila, 1880, Palmer 650 (TYPE, Gray H erb. ) . The t~·pe of H. fiaro
marginata was determined by Gra) · as H. fla1:esceris, but it is certainly 
distinct from that species differing conspicuou sl~· in its narro" · leaf
segments and broad o,·ate tegule s. It is prol)ablJ· most nearly allied 
to H. rob1lStu-s from which it differ s in it s broad tegules, glabrate 
achene s, inconspicuous pappu s, and green herbage. 

7. H. TENUIFOLICS Pursh, Fl. ;\m. ept. ii. i42 (1 14). H. corym
bosi,s, var. ]\·uttalli'i T. & G. Fl . :N'. ~..\m. ii. 372 (1 42).- ~EBRASK...\.: 
Long Pine, 1899, Bates. Neligh, 1906, Bacori. K..\.NSAS: E";ng, 1 99, 
Bates. Osborne Citj ·, 1894, Shear 71. Gro, ·e Co., 1 95, Hitchcock 
287. 0KJ,t\H0~1A: Ft. Supp l~·, 1 2, Potter. Red River, ,.\Tuttall 
(isotype H. cory1ribo~us, , ·ar. ;,.~ uttall1'.i). TEx.~s: Dalla s, 1 75, 
Reverchon. Baird, 1882, Lettermari. COLORADO: near Cbe1"enne 
"\\'ells, 1887, De1netrio. ..\pishipa Creek, Osterhout 204,'3. KEW 

:i.\1Ex1co: :North of Glorieta, 190 , Staridley 5233. 
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8. H. MEXICANUS Gray, Proc. Am. i\cad. xix. 29 (1883). H. 
integer Greene, Pittonia iii. 249 (1897). H. obtusifolius Heller, Bull. 
Torr. Cl. xxvi. 551 (1899). II. petaloideus Rydb. No. Am. Fl. xxxiv. 
54 (1914).-NEw MEXICO: l\1ogollons Mts., 1881, Riisby 179 (iso
type of II. integer) . . Pinos .:-\ltos Mts., 1880, Greerie. Burro Mts., 
1906, Blu1n.er 1848. ARIZONA: Willow Springs, 1890, Paln1er 517. 
Flagstaff, 1898, MacDougal 240 (isotype of H. obtusifolius). Chiri
cahua l\1ts., 190i, Blu1rier 2215. Marshall Gulch, Catalina :\fts. 
1917, Shreve 5399. SAN Leis PoTOSI: Minas de San Rafael, 1911, 
Pitrpu.s 4772a. Mountains near San Miguel, 1876, Scha.ffrier 348 
(type of H. 111.exicanus). CHIHU,>\.HUA: Colonia Garcia, 1899, 1\~elso11, 
6109. Base of Sierra 1\iladre, 1887, Pringle 1308. GuANA.TC"ATO: 
Guanajuato, 1883, D'uges. This plant varies in foliage from entire 
to simply pinnate, doing it so gradually that the designation of 
e, ·en forniae seems inadvisable. 

9. H. Newberryi (Gray), comb. nov. Leilcanipy:i; 1\"e1.vberryi Gra) ' in 
Porter & Coulter, Synop. Fl . Colo. 77 (1874).-COLORADO: La Pagosa, 
1860, 1\Tewberry (type). Pagosa Springs, 1899, Balcer 692. Soda 
Springs 35 mi. "r· of Canyon City, 1872, Porter. Hardscramble 
Canyon, 1874, Brandegee 294. Near Elliott Creek, Mineral Co., 
1911, 1llurdocli 4623. NEW l\1Exrco: "\\'insor's Ranch, San l\Iiguel 
Co., 1908, Stan,dley 4003. lly1n.,en,opapp1ts radiat1,s and Le-ucatnJJyx 
1\·eu•berryi seem so closely and unmistakably related that it seems 
highly artificial to keep them generically separated. Conseqt1ent]y, 
as the reference of II. radiatus to Leucar,ipy:c would leave that latter 
genus without any characters, L. 1\T e1oberry·i is referred to Hynie110-
pappus. The presence of paJea in H. 1Ve1l'berryi ma) ' be looked upon 
as an atavism and consequent!)· of merely specific significance. 
Hynierwpappus 1Ve1l'berryi ranges from south,vestern Colorado into 
northern Ne,v l\Iexico and differs from its relati,·e, which occurs in 
southeastern Arizona and adjacent New l\1exico, almost entirelJ· in 
its possession of palea. 

10. H. RADIATUS Rose, Contr. U. S. Nat. Herb. i. 122 (1891).
ARIZO~A: \''illow Springs, 1890, Pal,ner 615 (isotype). 

11. H. GLORIOsus Heller, Bull. Torr. CI. x.'\.-vi. 551 (1899 ) . II. 
scapon,s RJ,db. Bull. Torr. Cl. xx,rii. 634 (1900). H. nudat ,us ,,·oot. 
& Stand. Contr. lT. S. :\Tat. Herb . x,-i. 191 (1913).-TEXAS: (?) Town 
Creek, Randall Co., 1901, Eggert. KEW l\1Ex1co: Santa }~e, 1897, 
Heller 3/555. Burro l\It., 1903, ]Ietcalfe 107 (isotype of H. 1tilclatus). 
Sil,er City, 1919, Eastwood 8402. ARIZONA: Catalina l\Its., 1881, 
Le1n1rion, 217. Flagstaff, 1898, 1-lf acDougal 129 (isotJ·pe of H. scap-
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osus). About J\Iormon Lake, 1898, .. ,1 acDoi,gal 71 (isot~·pe of 
H. glorios1.,s) . Grand Canyon, 1915, JI acbride & Paysori 969. t·TAH: 
Richfield, 1875, n-.ard 168. In.IBO: l\Iacka~', 1911, 1\"rlson, & Jlac
bride 1561. Challis Creek, 1916, 1\·ezsori & Jlacbride83 S8. OREGON: 

Burns-Prineville road of Crook Co., 1901, C'usick 2631. \\'AsH 
INGTON: Touchet, 18 3, Bra11degee 903. The last four specin1ens 
ha, re glabrate in\·olucres and perhaps represent a distinct for1n. 
Hyrne11opappits gloriosus seems to be 1nerely a man)·-flovtered phase 
of the next species. 

12. H. LUGENS Greene, Pittonia iv. 43 (l 99). C . .\.LIFORNI .... : 
Bear Valle)·, Parish 3717; rlbrams 28.99. Upper anta :\na Can)•on, 
1906, !!all 7507. Near Cuyan1aca Lake, 19li, pen,cer 597. Near 
Julian, 1880, Pari.sh :238. Corclilleras bel1ind San Diego, Parry . 
Lo,VER CALIFORNIA: Tantillas l\fts., l 7.5, Pal,ner. 

13. H. paucifloru s, sp. nov., perennis; caulibus pluribus gracilibus 
sparse tomentosis 15-30 cm. altis sin1plicibus ,·el rare stipra ramosis 
foliosis basem ,·ersus frutescentibus; foliis canescentibus 5-7 cm. 
longis 10-15 mm. latis, lobulis pergracilibus, foliis inferioribus bi
pinnatis, caulinis pinnatis; inflorescentia paucicapitulata; pedunculis 
saepe vix 1 cm. rare 5 cm. longis; tegu]is obJongis late acutis 7-10 
sparse tomentosis; flosculis fla,-is 9-15, faucibus campanulatis, lobis 
triangularibus qt1am fauces 2/3-1 /2 bre\·ioribus, tubo ,-illoso; achaeniis 
villosis 3.5 mm. longis, pappo conspicuo, squamellis oblongis 0.5-1 
mm. longis.-"GTAH: • .\.long San Juan Ri,·er near Bluffs, Rydberg & 
Garrett 9951 (TYPE, Gray Herb.). .;\.RJZO:XA: Colorado Chiquito, 
l\1ay 1858, ~\ .. cu•berry. Navaho Reser\'ation, 1916, Vorhie-S 130. 
Related to H. filifolius but differing in lo,ver, more slender habit and 
few -flo"Tered heads. 

14. H. LUTEUS:::,..; utt. Trans .• .\m. Philos. Soc. ser . 2, ,-ii. 374 (1841). 
-Rocky l\Its., ,.\-ri,ttall (isotj~e). Green Ri,·er, ,,·j·o., 1897, 1\"elson 
3051. Perhaps onljr a depauperate plateau phase of the next. 

15. H. FILIFOLIUS Hook. Fl. Bor. _.\m. i. 317 (1834). H. tonzent0S1l8 
R,:db . Bull. Torr . Cl. xx,,ii. 633 (1900). H. ochroleucus Greene, Pl. 

~ 

Baker, iii. 30 (1901). H. eriopod1.ts Xels. Bot. Gaz. xxxvii. 274 (1904). 
H. colurribia11us Rj·db. ~o .. .\m. Fl. X.."'{..'\iv. 52 (1914). II . nire1u 
RjTdb. l. c.-°NEBRASKA: Xear Thedford, 1 93,Rydberg 1321. Central 
:Kebraska, 1 73, Prl,clcli11. lTpper l\Iissouri, 1 i4, Coues. COLORADO: 
Cimarron, 1901, Baker !269. !\aturit.a, 1914, Payso11 365. UTAH: 
Diamond \" alle)·, 1902, Goodd i n,g 880 (isot~·pe of H. eriopodu~). 
St. George, 1 77, Pal,ner f!'tO (iso~'Pe of H. to11Le11.to~u.,). XEVADl ,.: 

Lee Can)·on, Charleston :Mt., 1913, Heller 11017. Pahranagat :\It., 

• 
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1871, Searls. Las Vegas, 1905, Gooddi-n,g 2287. OREGON: Muddy, 
1885, Rou•ell 447. John Day River, 1897, Cusick 1692. "·AsH
INGTON: J\,forga11's Ferry, 1884, Suksdorf 373. Near Moses Lake, 
1893, Sa1ldberg & Leiberg 375 (isotype of I-I. col1imbianu-s). Sentinel 
Bluffs, 1903, Cotton 1366. H ooker's name has been usually applied 
to plants growing along the east base of the Rocky Mountains, but 
a study of the original diagnosis shows clearly that the name was 
originall)· applied to the tall-growing tomentose plant of the Columbia 
River ,~alley which Rydberg has described as 11. colu11ib-ianus. It 
seems probable that 1-1.. fiZ.ifoliu-S, as here taken, is an aggregate since 
the a,·ailable material comes from tl1ree distinct regions. 

15a. H . filifolius , ,·ar . cinereus (R)·db.), comb. nov. Ilyme110-
pappus cinere1."8 R)·db. Bull . Torr. Cl. xx,,rii, 634 (1900). H . arerwsus 
Heller, Bull. Torr. Cl. xxv. 200 (1898). (?) H. parvulus Greene, Pl. 
Baker, iii. 30 (1901). (?) JI. polyceplial1."8 Osterh. Torreya x,,iii. 
90 (1918).-,...\.LBERTA: Milk. River, 1895, Jilacoun 10937. NORTH 
DAKOTA: Bad Lands, Little J\,1issouri, 1883, jJJanly. MoNT . .\N.A.: 

Gallatin CitJ·, 1883, Lau,smi-Scribn.er 111a. Bannack, 1880, U7atson 
220. WY0~1ING: Sybille Hills, 1894, 1\relso·n 328. Ft. Laramie, 1901, 
!{elson, 8310. Chug Creek, 1900, 1.\relsor1, 7360. Forte Steele, 1900, 
'l\1 et,on 7130. COLORADO: Gann, 1920, Osterho11.t & Clokey 3952. 
Den,•er, 1920, ClokmJ 8951. Near Li,·ermore, 1917, Osterhout 5680 
(isotype of I-I. polycephalus). Twin Lakes, 1872, Porter. Arboles, 
1899, Baker 688. Paradox, 1912, n·alker 78. NEW lVIEXIco: Near 
Espanola, 1897, HellPr 3542 (isotj,-pe of H. arenosWJ). Laguna, 18 4, 
Le11rn1on, i3z61. Although the plant here called 11. filifolius, var. 
ci,iereus seems di.stinct enough from H. fil'lfoli1t.;, I have been unable 
to detect any characters v,hich "'ould be diagnostic e,·en in a. n1ajority 
of cases . Ilyr12en,opappi,s parvulus is referred here with great doubt 
and I am inclined to belie,·e that it prol)ably is specifica lly distinct 
as it differs from the variety filifolius in its suhscapose habit and 
small heads. I1y1ne1iopappus polycephalus is a puzzling form ,vhich 
suggests a perennial phase of 11. ten,uifolizt:,. The ,·arietj· cinere11-s 
differs from the genttine fil2foli1ts in its lo,,·er more con1pact habit, 
and slender less pul>escent stems. 

Gnaphali1rm nubicola. , sp. no\·., perenne?; caulibus e caudice 
bre,"i st1ffruticoso orientil)US erectis ,·el ascendentibus foliosis tomen
tosis; foliis oblongo-obo,·atis late adfi.'\'.is decurrentibus laxe tomento
sissi1nis sed a.etate aliquando sparsi11s ,·estitis 2-3 cm. longis 6-10 
mm. latis superioribus ,;x bre,rioril)us; capitu lis 3-6 mm. altis 4-3 
mm. diametro in glon1erulos clensos lanuginosos solit:Lrios ,·f'l sub-
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corj'ID.bosos congestis; tegulis ca. 18 brunneis et albidis 2-seriatis, 
e:\'ierioribus o,·atis acutis, interioribus oblongis rotunclatis n1ucront1tis; 
floribus perfectis 5-6 ca. 2.5 mm. longis, imperfectis 3D---10; pappi 
setis distinctis solitariter deciduis ca. 14 scabratis 2 .. '5 mm. longis; 
achaeneis oblongis glabris brunnescentibus 0.6 mm. longis.-~IEx1co: 
Near timber -line on :Mt. Ixtaccihuatl, 1905, Pitrpu11 1,524 (TYPE, 

Gray Herb), 15B8. Related to G1iaphaliu,ni v,1lca1iicun1 Johnston, 
but readily distinguished from that species by its ol>tuse Licolored 
tegules. 

Gnaphalium sonorae , sp . nov ., perenne; ca,1libus compluribus 
erectis tomentosis 2- 3 dm. al tis apicem ,·ersus ra111osis; foliis integcr
rimis tomentosis supra viridioricus acutis basi late adfixis, inferioribus 
oblongo-oblanceolatis 20-35 min. longis 5- 8 mm. latis, superioril>us 
lineari-oblongis 1-2 cm. longis; inflorescentia corj·ml)osa conspicue 
foliosa; capitulis in glomerulos paucifloros congestis c,yli11clratis 3 1111n. 
la tis 5 mm. longis basem \·ersus laxe lanuginosissimis; tegulis al bis 
3-seriatis, exteriorjbus acutis oblongo-ovatis, interioribus rotundatis 
vel acutis lanceolato-oblongis; floribt1s 50 ,,el paucioribus, hermaphro 
ditis 3.5 mm. longis 5-6; pappi setis antrorse hispidulis; achaeniis 
glabris 0.6 mm. longis oblongis.-l\'.lEXICO: Hermosillo, Sonora, lvuu, 
]I. .d. Crawford (TYPE, Graj ~ Herl).). Related to G11aphali1,ni 
TT?rightii Gray, and to G. 11iicrocephalu11i Nutt., but readil)· distin 
guished from both by its less crowded heads and much looser leafy 
cor~·m cs. 

Gna.phalium rosaceum , sp. nov., annu11m; ca11libus erectis simplic -
ibus dense \·illoso-strigosis 2-3 dm. altis; foliis ol>lanceolatis apice 
rotundatis ,·el late acutis 15-35 mm. longis 4-8 mm. latis integerrimis, 
supra sparse tomentosis ,·iriclibusque infra paUidis et dense sericeo 
tomentosis, superioribus gradatim diminuatis; capitulis rosaceis 3.5 
mm. longis 2 mm. latis in glomerulos a.xillares congestis spicam infra 
interr11ptam formantibus; tegulis 2-seriatis ca. 1 , exterioril)us o,·atis 
acuminatisque, interioribus lineari-oblongis acutisque; floril)us per 
fectis 2 mm. longis 4, imperfectis ca. 50; pappi setis ad l)ase1n connatis 
15 scabris.-:\lEXICO: Region of San Luis Potosi, 1 78, Pc1rr.1J & 
Pal1ncr J,.26 (TYPE, GraJ· Herb.). In the mountains near l\Iorales, 
San Luis Potosi, 1876, Schaff11er !224 in pt. Santiago Papa::;quiara, 
Durango, 1 96, Palnzcr 66. Belonging to the Gnaphaliurn 1>urpurcu1n
group in "·hich it is characterized b)· its s-crict simple annual stems, 
and dense spicate inflorescence of rose-colored l1eacls. 

Gna.phali1.1m pedunculosum , sp. no,·., annuum; caulil>us erectis 
2-3 dm. altis \·illoso-strigosis ,·el flo~cosis simplicibus ,·el saepe ramosis-
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simis, ramis strictis; foliis spathulatis vel lineari-oblanceolatis 10-35 
mm. longis 2-5 mm. latis concoloribus vel supra viridioribus; capitulis 
4-5 mm. al tis 3-4 mm. la tis in glomerulos dense foliosos hemisphaericos 
terminales vel in pedunculis bre,,ibus axillaribus ele"·atos congest is; · 
tegulis 3-seriatis ca. 20, exterioribus o,·atis ac11minatis, interioribus 
lineari-oblongis obtusis; floribus hermaphroditis 4-5 ca. 2.5 mm. 
longis, imperfectis ca. 50; pap1Ji setis ca. 6 basi connatis 2.5 mm. 
longis.-MEXICO: Otinapa: Durango, 1906, Palnzer 411 (TYPE, 

Gray Herb.). Fields, Serrania de .. '1jusco, Federal District, 9000 ft . 
alt., 1896, Pringle 650!2. In mountains near l\forales, San Luis 
Potosi, 1876, Sch,,J,ffn,er 224 in pt. This has been confused with 
Gnaplialium purpu,reunt L. but it is probably more closely related to 
G. spath1.datu1n Lam. The newly described species is well marked 
by its strict growth and interrupted inflorescence composed of capita te 
pedunculate glomerules. 
~ Gna.phalium sta gn ale , sp. no,,., annuum; caulil)us paucis .,,el 
multis gracilibus dec11mbentibus vel ascendentibus 5-20 cm. longis 
tomentosis laxe ramosis; foliis otlanceolatis 10-25 mm. longis 2.5-7 
mm. latis apice mucronatis rotundatis ve] late acutis, superioribus 
paulo brevioribus; capitulis 2.5-3 mm. longis 2-2.5 mm. crassis 
glomerulatis inflorescentiam c~rlindratam vel pyramidatam 2-3 cm. 
longam formantibus; tegt1Iis ca. 16-20 triseriatis, exterioribus o,,atis 
acutisque, interioribus lineari-oblongis obtt1sis roseis; floribus per
fectis 2 mm. longis ca. 3, imperfectis ca. 50; pappi setis 15-18 ad basem 
connatis scabrosis; achaeniis oblongis glandulosis 0.6 mm. longis.-
1\iEXICO: l\1arshes about San Luis Potosi, .. i\.ug. 1876, Schaffner 225 
(TYPE, GraJ' Herb.). Region of San Luis Potosi, 187 , Parry & 
Palnier 1,.25. States of Coahuila and ~uevo Leon, 1880, Paln1.er 
20'7'2. '''et soil, Jalapa, , ... era Cruz, Pri,igle 846"8. Although this 
species has been confused with l)oth (},iaphalium anzericari11.11i l\lill. 
and G. pitrpureum L., it differs from both in its small heads, more lax 
inflorescence, and conspicuot1sly in its lo"~ diffuse habit of gro,vth. 
It appears to frequent lov.' ground. 

Gna.phali1Jm vulcanicuro , sp. no,,., annuum; caulibt1s simplicilJus 
erectis ,·el ad basem ramosis tomentosis foliosis 2-3 mm. crassis 
15-30 (saepius ca. 20) cm. altis, la.teralibus paucis basem ,·ersus laxe 
ascendentibus; foliis concoloribus integerrimis sparse tomentosis, 
primis spathulatis vel oblanceolatis ca. 5 cm. longis 9-13 mm. latis, 
caulinis n11merosis ascendentibus linearibus vel oblanceolatis acutis 
late adfixis vel suhdecurrentibus; capitulis 6-7 mm. altis 6 mm. 
crassis in glomerulos <lensos lanuginosos so1itarios ,·el subcorJ·mbosos 
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congestis; tegulis 3-seriatis ca. 20 concoloribus l1epaticis vel stram 
ineis conspicue acutis, exterioribus o, ·atis; fl.oribus perfectis 3 mm. 
longis 5-11, imperfectis 3 mm. longis ca. 50; pappi setis distinctis 
solitariter deciduis scabratis 4 mm. longis; achaeniis oblongis glabris 
brunnescentibus ca. 0.6-0.8 mm. longis.-1\IEXICO: Grass~· slopes 
near t1mber-line on Nevado de Toluca, J 92, Pri1igle 4232. )It. 
Popocatepetl, alt. 8000-9000, ft. Scliaff,icr 50. Near timber-line on 
Popocatepetl, 1908, PurJJUS 1529, 3033, 3644- Rocks near timber 
line on Ixtaccihuatl, 1905, Piirpus 1521, 1529. Sides of Orizitl)a, 1901, 
Rose & Hay 5777. l\1t. Orizaba, alt, 14,000 ft., 1 91, Seaton, 242. 
Near timber-line on Citlaltepetl (:\It. Orizaba ), 1907, P11rpus £782 
(TYPE, Gray Herb.). Orizaba, 14,000-15,300 ft. alt., Liebnza1l11 819. 
Cuchilla, n. e. side of "\"olcano of Colima, alt. 10,000 ft., 1905, Gold
sniith 6.3. Without localit)', Coi,lter 4.51, Tl1e present species is 
related to G. brachypteruni DC. which differs in being a perennial 
with tufted rank loosely branched stems 4- 7 dm. higl1, and in ha, ·ing 
contrastedly bicolored lea,·es the upper surface of ,vl1ich is green 
and glabrous and the lower surface " ·hite \\"itl1 a close floccose to
mentum. Gnaphali1t11i brachypter1,111 ranges ,,·idely over 1\lexico at 
low altitu(les, but G. vz,lcanic1l1n appears to be restricted to the area 
near timber-line on the high ,·olcanic cones ,, ·hich don1inate southern 
1\.iexico. Practicall)· all the material cited al)o,·e ha l>een clistributed 
under one of tl1e unpublished herbarium names of Schultz Bipontinus. 
As this name, an adjecti,·e formed frorn the noun Popocatepetl, is 
long and c11mbersome a shorter name is associated ,vith the speci~ in 

publisl1ing it . 
Eremonanus , gen. Cornpositaru1n ut \'ldetur lleleriiarum -Erio-

phyllin<iru.,n novum. Capitula hon1ogama discoidea minima ad apices 
ramorum solitaria; fl.oribus omnibus hermaphroditis 4(-3). In 
,·olucrum anguste c~·lindric11m; tegulis 4 uniseriatis aequalibus con
ca,·is achaenia semi-includentibus herbaceis. Receptaculum cum 
proses!:iU elonguto centrali ertcto qt1a<lrialato munitum. Corollae 
breves tullulosae regulares apice lobatae c)-lindrica" fla,·ae. ..\ntl1erae 
,·ix cohaerentes apice longe appendiculatae, basi sagittatae auriculis 
bre\·1J)us triangularibus ecaudati::1. St~·li rami compressi apice olJtu-.i 
exappendiculati. Arhaema subulata strigo::;a teretia n1ulticostata. 
Pappi paleae 12-14 ol)o\·atae persistentes sc~lriosae uniseriatae in
tegrae l)asi col1aerente.s inaeqttales.-Herhae annuae ,·illosae. Folia 
opposita integerrima. (Xame fron1 e~Tjµf2, desert, and 'l:ivo.;, d,•,arf.) 
../ Eremonanus mohavensis , sp. no,·., minim us depres:-;us 2-:3 cm. 

diametro ,-ix 1 cm. altus; cotJ·ledonil)us persistentious oblongis ro-

• 
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tundatis late sessilibus anguste connatis; caulibus numerosis bre\ ·ibus 
gracilibus prostratis glabris foliosis; foliis 6-8 mm. longis 1.0-1. 7 
mm. latis anguste oblanceolatis mucronati s furnis basi attenuatis 
supra glabratis , •el sparse \'illosis subtus longe albo-villosis infimis 
rosulatis, caulinis oppositis; capitulis 4 mm. altis 1.3 mm. latis; 
pe(lt1nculis 1.0-2.5 mm. longis juventate ,·iJlosis; tegulis 3.5 mm. 
longis oblanceolato-linearibus apice rotundatis vel obtusis bre,-riter 
,'illoso-ciliatis; corollis 2.0-2.3 mm. longis faucibuc; bre\rissimis, tubo 
C)·lindrico externe pubescenti 1.5 mm. longo 0.6 mm. crasso, lobis 
acutis margine incrassatis; styli 1.6 mm. longi lobis 0.6 mm. longis 
usque ad apicem stigmaticis; antherarum loculis 0.5 mm. longis 
oblongis, appendicibus oblongis scariosis quam loculi ca. quartam 
partem brevioribus; filamentis obcompressis ca. 3 mm. sub antheris 
texh1ra abrupte mutatis; achaeniis nigrescentibus 2.5 mm. longis 0.7 
mm. la tis; pap pi paleis ad tegulas spectantibus longioribus.-CALI
FORN1A: in collibus saxosis prope Barstow, l\iiaJ' 1, 1922, Jf ary F. 
Spericer 1949 (TYPE, Gray Herb.; ISOTYPE, Baker Herb.); l\laj, ' 1, 
19:22, Fidclla ITToodcock (Gray Herb. and Univ. Calif. Herb.). 

The genus Erenzorianua has its nearest relative in Di 1rzeresia 
HouJellii Graj·, a monotjrpe growing in eastern Oregon. It agrees 
with Dinieresia in l>eing a depressed annual herb with persistent coty
ledons, and in ha,~ng opposite lea~·es, ,·ery narrow heads, and , ·ery 
fe"· florets and tegules. It differs in ha ·ving a pappus of 12-14 per
sistent obo\·ate scales rather than one composed of numerous plumose 
bristles, solitary instead of glomerate heads, 4 instead of merely 2 
tegules and florets, and finallj· short yello"~ corollas vthich are cut 
1/3 their length instead of elongate flesh-colored corollas that are cut 
onl~r about 1/6 their length. There is further a pronounced difference 
in the character of the receptacle. In Di1neresia it is \·ery small, fl.at, 
and naked, ,,•hereas in Erenionan ,1.Ls the center of the receptacle is 
occt1piecl by an elongated process about 1 mm. high "•bich has 3-4 
wing-like lobes that e.xtencl out between the achenes and join the 
adjacent tegules along their suture. The achene in Erenzo1ian,1.Ls is 
tl1erefore attached in a pit formed partly by the process on the 
receptacle and partl~· l>y the l>ase of the tegule. 

Although Erc1no11ct1ii,s and Di,nercsia seem closelj· related, tl1eir 
position in the tribes of the Conzpoaitae is uncertain . In publishing 
Dinzcresia Gra~·, Sj•nop. Fl. ~ .. .\. eel. 2, ii. pt. 1. 44 (1 86), placed 
the genus in the tribe I,iz'-lcae. This disposition \\'as followed by 
Hoffmann in the Pflanzenfamilien, i,T ... .\ht. 5, 193 (1890), \\'ho 
definitelj-T placed the genus in the sul>tribe .. -1.izgia·nt/zineae of the 
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I nuleae. Although the range and habit of Di1nrresia are not in accord 
with the indubitable members of the ~1ngian.thineae, it seems to fit, 
as far as technical characters are concerned, into the subtribe as cle
fined by Hoffmann, l. c., and by Bentham and Hooker, Gen. Pl. ii. 
185 (1873). On the other hand Erenionanll/J is at~l)ical in the crucial 
character of that subtribe, ha,·ing solitar)· instead of glon1erate head:s. 

· Dinieresia and Ere11ioria11,us appear so evidentlj· related that it seen1s 
as though thej· must be associated in the scheme of genera. Their 
ranges make them ,·er)· suspicious members of the Inulf'ae-~1ngian
thi'rieae, for other"-ise, with the exclusion of an anon1alous E:1st 
Indian species, the members of the subtribe are entirely ... ..\ustralian 
and all have habits utterlv different from Dinzeresia and its relati\•e . 

• 
The t,vo American genera. do not occur in a region tl1at I1as close 
floristic affinities \,·ith Australia, and it ,,·ould see111 more prol>al>le 
and less spectacular fo'r the genera to l1a,·e relations in so1ne of the 
polj"IDOrphous v\r est ... .\merican groups. The 1nost natural h~·pothesis 
would be that the)' are related to the helenioid genus Erioph!1llu111, 
for Dinieresia and Eren1ona1i1,s, particularlJ· the latter, striking!~· 
sin1ulate in habit certain species of that characteristic 1\"est . .\n1erican 
genus. Dissections seem to show that similarities go deeper than 
the surface. In fact ErP1nonan us 111ohai·ensis l1as similarly shaped 
fruit and pappus, and has florets "-hich are quite similar to the outer 
disk-florets in Eriophyll1,1n mi,ltifiorunl (DC.) Gra)' and E. Prin,glei 
Gray . In anthers particularl.)·, these species of Eriophyllu111 are 
almost indistinguishable from Ereuzo11an us 11zohai,e-nsis, all three 
species having sagittate anthers v,ith broad triangular auricles. In 
fact upon consideration, it seen1s not improbal)le that Erenzo11anus 
is a relative of Eriophyllu,n in \1;hich specialization has been to,~ards 
the reduction in number of parts. Considering strt1ctures, halJit, 
and range there seems little doubt that Erenzonanits finds its closest 
relations in the Helenieac. The same can l)e saicl of Dinlerrsia. The 
definitel)· sagittate anthers are the onl~· inuloicl de,-elopments in the 
two West .-unerican genera, but as that character is present in the 
habitallj· similar helenioid genus ErioJJhyllu,n, as well as in a numl>er 
of other non-inuloid genera the character can l)e taken as st1 bstanti
ating the h~'Pothecated helenioid relationship ratl1er than necessi
tating a less clear 011e arnong the Australian inuloids. The genus 
Erenior1ci111.,s and the seemingl}· relatecl Diniercsia are hence placerl 
,nth fair confidence -in the llr.lenirar-Eriophyllanar, R)·db. Xo .• ..\m. 
Fl. xx.,ci,·. 81 (1915), in "·hich tl1e~· are characterized h)· their fe,v 
tegules and florets, opposite lea,·e::,, ancl persiste11t cot~·ledons. 
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The discovery of Ere1rio1ianu.s mohaverisi.s is the result of several 
days joint collecting by Mrs. l\!Iary F. Spencer and l\'.Iiss Fidella 
Woodcock, who spent the early days in l\.'.Iay of last year in botanizing 
on the Mohave Desert near Barstow, San Bernardino County, 
California. Miss vVoodcock writes me in detail that the plant v.ras 
collected at '' Ord's l\.'.lountain '' '' on the high bench near the east bank 
of the Mohave river nearly opposite the Santa Fe passenger station 
in Barstow .'' Going down a north slope'' small patches of the plant 
appea red like mesa-moss," but at the base of the slope where ,vater 
had settled "an abundance of it grew \vith Glyptopleura in fine 
gravel.' ' 

• 

• 

• 




