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1. TRIGONOTIS IN SOUTHWESTERN CHINA 

THE GENUS Trigonotis has its greatest concentration of species and 
its most important center of endemism in the mountainous country of 
southwestern China. The prese·nt paper represents the first attempt to 
classify and distinguish the numerous species of the genus in that area. 
It is concerned with those known from Hupeh, Szechuan, Yunnan, 
Kweichow and Kwangsi. For its preparation I have studied the speci­
mens of the genus preserved at the Gray Herbarium ( G), the New York 
Botanical Garden (NY) and the Royal Botanic Garden at Edinburgh 
(Edinb). I have also had available for this study some critical notes 
on the Indian species which I made several years ago at Kew. 

With the exception of one widely distributed weedy species, T. 
peduncularis, the species of Trigonotis in southern China are all evi­
dently distinct from those in the region to the northward. For my work 
this has been fortunate for I have escaped becoming involved in the 
problems of classification still enveloping these northern congeners. 
The northern species are in great need of revision. They are so poorly 
understood that a number of them, even recently, have been described 
under the genus Omphalodes. The most useful work on the northern 
species is contained in the synopsis of the Corean and Japanese species 
by Nakai, Tokyo Bot. Mag. 31: 215-218 ( 1917) and in the critical 
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notes and bibliography given by Herder, Act. Hort. Petrop. 1: 543-564 
(1872). 

During the study for the present paper several details concerning the 
morphology of the nutlets in Trigonotis have become clear. All the 
species of Trigoriotis do not have tetrahedral nutlets. In such species as 
T. heliotropif olia, T. Rockii and T. delicatula the nutlets are bifacial and 
generally similar i11 gross aspect to those found in the genus M yosotis, 
having a rounded back and an obtusely angled adaxial face. A con­
sideratio11 of the outlets in T. Mairei and T. Rockii has suggested how 
the tetrahedral form has been developed in other species of the genus. 
The inferior face of the truly tetrahedral nutlets is morphologically 
equivalent to the lower half or third of the dorsal face in the bifacia] 
nutlets sucl1 as found ir1 T. hcliotropif olia, 1'. delicatula and T. Alf. airei. 
The dorsal face of the truly tetrahedral nt1tlets l1as been set off from 
tl1e lower face by the formatio11 of a medio-transverse angle across tl1e 
back of an erect bifacial nutlet. The acute inner angle of the tetra­
hedral outlets, that nearest to and paralleling the style, is the homologue 
of the obtuse n1edio-longitudinal angle on the ventral side of bif acial 
nutlets. Tl1e small attachment of outlets in Trigonotis is therefore at 
tl1e basal end of the ventral keel. It is not lateral nor is it at the broad 
base of the nutlet-body as it is ir1 Cr),ptantha or Litliosperm1-1m. 

KEY TO TIIE SPECIES 

Nutlets clark, '"ith a J)allicl tun1id cartilaginous 111arg-i11 on at least 
two edges of the dorsal face, faces usually 111ttriculate; in­
florescence bractless. 

Nutlets tetrahedral, the three inner faces evidently developed 
and suhequal. the dorsal surface nearly plane ... 1. T. 111acropl1:ylla. 

Nutlets not tetrahedral, elongate. bifacial, the dorsal surface 
convex, rountled upward in a curve svveeping f ron, the 
nutlet-attachn,ent to the nutlet-apex, the ventral side 
broadly an<l very obtusely ang·led. 

Leaves broadly elliptic or lanccolate, 2.5-5 en,. broad, sparsely 
strig·ose: coroll;i 4-5 111111. broad; inAorescence con-
spicuously pcclunculatc ........................ 2. 1·. ,1[ airci. 

Leaves lanceolate, 1-2 en,. hroacl. densely strig·ose; corolla 2.5 
111111. broacl; inflorescence short-pedunculatc ... 3. 1·. co111prcssa. 

Nutlcts \\·ith 111argin,; acute or rounded or ,vi11ged, nnt tu111id nor 
cartilaginous, faces not 111uriculate. 

Nutlets (exclusi\·c of the ,,·ing·cd n1arg-in \vhen present) tetra­
hedral, the 4 faces C\'ident. 

:\fargin of nutlet conspicuously ,,,•ing-ed and incur\'ing; nut-
lets hispiclulous; leave:, cordate ............ 4. 7~. 1no11pi11c11sis. 

1'1argin of nutl('f:, rounded, angulate or very 11arro,,·ly ,vinged. 
InAore:,cencc naked, entire])· clc\'oid of bracts, racc111es 

f requcntly g·e111inate 011 naked peduncles. 
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Nutlets with acute edges, pale; calyx-lobes oblo11g to 
linear, evidently surpassing the calyx-tube ,,vhicl1 
does not e1nbrace tl1e nutlets at maturity ... 5. T. 0111eie11sis. 

N utlets ,,vith rounded edges, black; calyx-lobes broad and 
rounded, scarcely if at all longer than the calyx­
tube, the latter en1bracing tl1e nutlets at maturity. 

Plant with a sin1ple racen1e: pedicels becoming only 
1-2 111111. long: leaves sn1all, 2-3 cn1. long, nun1er-
ous, strigose belo\\' .................... 6. T. brei 1ipes. 

Plant ,vith dichotornous racen1es; pedicels becon1ing 
2-5 (-8) cn1. long; leaves large, few, usually 
with coarse spreading hairs beneath .... 7. T. Cavaleriei. 

Inflorescence bearing bracts between at least tl1e lower 
flowers. 

N utlets not sti pitate or if sti pitate the sti pe not decur,·ed. 
Plant villous, vvith spreading hairs; sten1s very slender, 

trailing, leaf-blades suborbicular .......... 8. T. 1110/lis. 
Plant strigose; ste111s erect or decutnbcnt. 

Plant 10-18 cm. tall; leaves 111ostly basal, hlades 
orbicular to reni for 111, apex rounded or eYen 
retuse, veinless; corolla 6-7 mm. broad; nut­
lets with the lov;er Yentral face smaller than 
the two upper faces ................ 9. T. rotunda/a. 

Plant 20-60 cn1. tall; leaves n1ostly cauline, blades 
ovate to elliptic or lanceolate, evide11tly veined 
on lo,ver face, apex obtuse to acute; corolla 
2.5-5 111111. broad; nutlets ,,vith 3 ventral faces 
subequal ........................ 10. T. 1nicrocarpa. 

Nutlets stipitate \i\·itl1 the evident stipe abruptly bent to 
one side. 

Plant annual ; corolla inconspicuous, 1-2 n1n1. broad. 
11. T. pedu11c11laris. 

Plant perennial, caespitose: corolla 4-5 111111. broad. 
Sten1s and leaves cinereous, densely slender-:;trigose. 

12. T. vestita. 
Sten1s and leaves green, sparsely short-strigose. 

13. T. gracilipcs. 
N utlets not t~tral1edral, bi facial, back flat or n1erely rounded off 

to,vards the attachn1ent, obtusely ang·lecl on the ventral 
side, nutlet-attach1nent nearly basal. 

Plant 2-7 dtn. tall; corolla eYidently strigose outside. 
14. T. lieliotropifolia. 

Pla11t less than 2 dn1. tall; corolla glabrous outside. 
J11Aorescer1ce bracteate throughout; peclicels slender, re­

cu rY i11g-or co11torted ; sten1s slender, elongate, pros-
trate; plant apparently perennial .......... 15. T. delicatula. 

Inflorescence bracted only at the base; pediccls stiffly 
ascending; steins erect; plant a caespitose peren11ial. 

16. T. J?ockii. 
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1. Trigonotis macrophylla Vaniot, Monde des Plantes, ser. 2, 7: 42 
( 190 S) ; Fedde, Repert. 2: 15 7 ( 1906). T. pedunci,lata var. macro­
ph )1lla (Vaniot) Leveille, Fl. Kouy-Tcheou 55 (1914). 

KWEICHOW: vicinity of Kouy-yang, margin of mountain stream, 
July 20, 1893, Emile Bodinier 2-126 (TYPE, Edinb.). 

I11 the type-collection the faces of the nutlets are smooth and glabrous. 
The following variants agree with the type in general habit of growth 
and in the size and shape of the nutlets, but differ in having the nutlet­
surf aces characteristically roughened. 

la. Trigonotis macrophylla var. trichocarpa Handel-Mazzetti, 
Sinensia 5: 18 (1934). 

KWEICHOW: Tungtse, Lou-shan, May 27, 1930, Tsiang 51./7 (1so­
TYPE, NY); Liang Feng \''ah, 1'sun),i Hsien, 1150 m., i\ug. 12, 1931, 
Steward, Chiao & Cheo 30.1 (NY). 

Faces of the nutlets bearing scattered spicular trichomes. 

1 b. Trigonotis macrophylla var. verrucosa, var. 110v . 
. A. varietate genuina diff ert facie nuculae verrucosa. 
K\VANGSI: Chy Fang Shan, 30 Ji southwest of Shan Fang, N. 

Lucheng, 1020 m., con1mon in woods, fl. purplish, June 9, 1928, R. C. 
Ching 5888 ( TYPE, NY). TONKIN: near Chapa, bank of road in dan1p 
forest, Jtily 1930, l1. Pctclot .J.192 (N\'). 

2. Trigonotis Mairei (Levl.), con1b. no\'. 
Leveille in Fedde, Repert. 12: 188 (1913). T. 
Candollea 4: 309 ( 1931). 

0 nz plzal odes l1,f airci 
111z,ric21lata Johnston, 

SzECIIUAN: l\Ia-pien Hsien, 1300 n1., herb in waste ground, l\Iay 10, 
1931, l{'a,,,g 228_?9 (G). YUNNAN: Lungkai, i11 moist woods, 700 m., 
perennial, evergreen, n. blue-violet, 11lairc (TYPE, 0. Jl,f airei, Edinb.; 
TYPE, T. r1111ric11lata, Ge11eva; ISOTYPES G); mountains of Ku-long­
tchang, tufted perennial, tl. \\·hite, 800 n1., 1liairc (G); sine loc., Duc/011.r 
98 (~\'). 

Trigonotis lvl airei and T. mz1riculata were described from duplicates 
of the sarne collection and are clearly synonyn1ous. The nutlets of the 
species are similar to those of T. con1 prcssa but are thicker witl1 the inner 
face n1ore prominently angled. The dorsal side is convex and n1argined 
and below rounded off i11 a sweepi11g curve towar'ds the nutlet-attachn1ent. 
There is, hence, no definite basal face to the nutlet. 

3. Trigonotis compressa, sp. nov., herbacea foliosa ascendenter 
graciliterque ramosa 3 dm. alta; caulibus erectis sparse strigosis; foliis 
la11ceolatis 5-7.S cm. longis, 1.5-2.S crn. latis, infra mediun1 apicen1 
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versus gradatim attenuatis, basi obtusis vel rotundis; petiolis 0.5-3 cm. 
longis; racemis gracilibus ebracteatis simplicibus vel geminatis 1-3 cm. 
longe pedunculatis; pedicellis floriferis 1-2 mm. longis, fructiferis 3-6 
mm. longis ascendentibus; calyce florifero 1-2 mm. longo, fructifero 
2.5 mm. longo, lobis lanceolatis 1.5 mm. longis ascendentibus; corolla 
"purpurea," tubo 1 mm. longo, limbo ca. 2 .5 mm. diametro; nuculis ca. 
1 mm. longis erectis compressis bifacialibus nigris papillatis vel muri­
culatis, facie dorsali majore ovatis convex.is, faciebus ventralibus obtuse 
angulatis. 

SZECHUAN: Nanchuan Hsien, roadside, 1800-2100 m., one ft. tall, 
fl. purple, Fang 1111 (TYPE, Gray Herb.; ISOTYPE, Edinb.). 

Evidently related to T. Mairei but differing in its narrower more abun­
dantly strigose leaves, smaller corollas, much less evidently pedunculate 
inflorescence, and more compressed nutlets. The nutlets are compressed 
perpendicularly to the floral axis and are practically bif acial. The 
apparent base of the nutlet (i.e. the part inferior and exterior to the 
point of attachment) is obsct1rely flattened. This narrow ill-defined 
basal surf ace is homologous to the basal face in the perfectly tetrahedral 
nutlets of other species. In T. compressa it is ill-defined and very much 
smaller than the other faces of the nutlet. The inner side of the nutlet 
is obtusely angled or in other words slopes gently towards the lateral 
margins from either side of the medio-longitudinal line. The two planes 
thus formed, which are very similar to those observable in other borages, 
for example in M yosotis, are homologous to those faces in tetrahedral 
nutlets which are nearest the style. 

4. Trigonotis moupinensis (Franch.), comb. nov. Omphalodes 
moupinensis Franchet, Nouv. Arch. l\1us. Paris, ser. 2, 10: 64 (1887) 
and Pl. David. 2: 102 (1888). 0. cordata Hemsley, Jour. Linn. Soc. 
Bot. 26: 148 (1890). 

HuPEH: Henry 4029 (Edinb.), 5329 (G): HTilson 2./-1 (Edinb.). 
According to Franchet the type was collected by David in <<lvioupine, 

in silvis passim. Fl. April, 1869." Hemsley based bis synonymous 
species upon collections from Pa tung, Hupeh (Henry 1445, 4029 and 
5412) and South \Vushan, Szechuan (H enr)1 5610). 

The species is remarkable for the excessive development of the mar­
gin about the dorsal face of the outlet. This thin upturned winged 
margin gives the nutlets a SUl)erficial resemblance to those of the Euro­
pean species of Omphalodes. 'fhough this resemblance is striking enough 
to have misled Franchet and Hemsley, and recently even Brand, the 
present species is certainly not a member of the genus Omphalodes. The 
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body of the nutlet in tl1e species is distinctly of the tetrahedral type 

and very similar to that of otl1er species of Trigonotis. ()f greatest in1-
portance is the nature and position of the nutlet-attachmc11t. Otn pl,a­
lodes belongs to the Cynoglosseae and in agreement ,vith the <1ther 

genera of that tribe l1as the nutlet-attachme11t places supramedially or 
subapically on the rounded venter of the nutlet. This is certainly not 
the condition in the present species. 

The nutlets in T. r,ioz1pi11rnsis are blackish and hairy. The outer sur­
f ace of the upturned margin is pale and some\vhat rugose. The species 

is related to the Indian T. ovalifolia (\\'all.) Benth. ,vhich has black 
hispidulous nutlets vvith a narro\\' wing. 

5. Trigonotis omeiensis ~Iatst1da, 1"okyo Bot. :\lag. 33: 148 ( 1919). 
SzEC.'HU;\N: :'.\It. ()rnei, herb about thickets, 950 n1., fl. bluish, l!"ang 

.!.?/.!() ((;); Na11chuan I-Isien, roadside, 1500 2700 m., 1928, Fang 975, 
lJ.5() a11d J.?/t'r (G, Edinb.). K\VANGSI: ~an Kan, Li11 \'ui11 Hsien, 

1360 111., 1933, Stcivarcf & Clzeo 18-1 (G, N\'); sine loc., Faber .59c_~ 
(N\'). 

The SJ)ecies was described f ron1 collections made on the sloJ)es of :'.\·It. 

On1ei by f. Ya1nazuta. 111,tve sce11 no authentic n1aterial of this species. 
The original description, however, applies ver)' clearly to the v.,e]l-1narked 
species treated here. 

6. Trigonotis brevipes l\Iaxirno,vicz, Bull. :\cad. St. Petersb. 27: 506 
(1881); Nakai, 1~okyo Bot. l\1ag. 31: 215 (1917). Eritrichi11m brcvi­
pes l\Iaxin1. Bull .. A.cad. Sci. St. Petersb. 17: 446; ~Iel. Biol. 8: 547 
(1872). 

HUNAN: near Cha11gsha, along l11e Linyang-ho, 350 n1., in thickets, 
April 1915, llandcl-Alaz:ctti 1161\'7 (G). 

The al)ove cited collection cloes not have rnature fruit. :-\s far as 

comparisc)ns c,1n be 111,tde ,vith half n1att1re nutlets, however, the collec­
tion does seem t<.l agree with T. brl'i1ipes, a species known othervYise onl) 1 

from Ja1)an. 

7. Trig·onotis Cavaleriei (l,evl.) Handel-l\1azzetti, Symb. Sin. 7: 
819 (1936). 0111pl1alodcs Ca·valcrici Leveille in Fedde, Repert.12: 188 
(1913). 0. Esquirolii Leveille i11 Fedde, Repert. 12: 188 (1913) a11d 
Cat. Seu-Tchouen, tab. 6 ( 1918). 0. J'aniotii Leveille i11 Fedde Re1)ert. 
12: 188 ( 1933). T. Fabcri Handel-:'.\Iazzetti, :\nzeiger :\kad. \\'is~. 
\\'ien 61: 165 (1924), and S)·mb. Sin. 7: 819 (1935). 

K\\"EICH0\\ 1
: rnargin of streams, Pin-fa, April 13, 1902, C'avalcric 

.JJ 1 (Edinb., TYPE of 0. Ca·1..1a/criei) and l\'()6 (Edinb.); Tang-Tchang 
(I-Ioang-Tiao-Pa), June 21, 1909, Esq11irol 1.5.5') (Edinb., TYPE of 0. 
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Esquirolii); without locality, moist places, May 1905, Esquirol 454 
(Edinb., TYPE of 0. Vaniotii); without locality, Cavaierie 4272 (G). 
YUNNAN: Yung-shan Hsien, 2300 m., moist shaded soil, fl. sky-blue 
with yellow eye, June 22, 1932, Tsai 51103 (G). SZECHUAN: Kuan 
Hsien, 900-1200 m., July 1928, Fang 222,1., 2356 and 2.?80 (G, Edinb.); 
Mt. Omei, 1000 m., July 1931, Wang 23165 (G); "Mt. Omei, 1600 m.," 
Faber 671 (NY, ISOTYPE of T. Faberi); 0-pien Hsien, 1800 m., l\1ay 
1932, Yu 797 (G). 

A well-marked species with a distinctive habit. The broad leaves are 
usually subcoriaceous and along with the stems usually more or less 
shaggy with slender brown hairs. The numerous stiff naked racemes are 
projected from the leafy mass of the plant on a well-developed peduncle. 

8. Trigonotis mollis Hemsley, JoL1r. Linn. Soc. Bot. 26: 153 (1890). 
HuPEH: Fang Hsien, under rocks, 900-1200 m., May 1907, Wilson 

3393 (G); Ichang, Henry 1574 (G); without locality, Henry 67.?5 
(G, NY). 

Hemsley describes this species as based upon collections from "Hupeh: 
Ichang, Fang, and Changyang (A. Henry, 630A, 1574, 6735, 7796!)." 

9. Trigonotis rotundata, sp. nov., perennis; caulibus strigosis erectis 
10-18 cm. altis e caudice procumbente gracili laxe ramoso foliis dessi­
catis persistentibus vestito orientibus; foliis inferioribus maxime con­
spicuis, lamina orbiculari vel subreniformi 6-1 7 mm. lata, apice rotuncla 
vel subretusa saepe apiculata, basi rotunda vel reniformi, petiolo 
lamina 1-2-plo longiori gracili conspicuo; foliis mediis et superioribus 
caulis sparsis abrupte reductis sessilibus vel breviter petiolatis; inflo­
rescentia terminali solitaria basirn versus sparse bracteata maturitate 
distantiflora; calycibus ad anthesim ca. 2 mm. longis strigosis 1-2 mm. 
longe pedicellatis; calycibus fructiferis 3 mm. longis, lobis ascendentibus 
lanceolatis ca. 2 mm. longis, pedicellis 5-10 mn1. longis gracilibus 
ascendentibus; corolla 5-7 mm. diametro coerulea; nuculis 1 mm. longis 
et la tis angulatis sessilibus depresse tetrahedraeis f aciebus interioribus 
minoribus. 

YUNNAN: Likiang, Handel-Mazzetti 3725 (G); Goodu Shan, 3300 
m., Forrest 20519 (TYPE, Edinb.); Litang River divide, 4200 m., Ward 
4016 (G, Edinb.). 

This species of southwestern China has been confused with T. rotundi­
jolia of the Indian Himalayas. That plant, however, has ebracteate 
geminate racemes and a distinctly tetrahedral nutlet similar to that 
found in T. microcarpa. 

10. Trigonotis microcarpa (Wall.) Bentham ex Clarke, Fl. Brit. 



8 JOURNAL OF THE ARNOLD ARBORETUM [ VOL. XVIII 

India 4: 172 ( 1883). M yosotis microcarpa Wallich, Numerical List 
928 ( 1828). Eritrichium microcarpum (Wall.) De Candolle, Prodr. 
10: 123 (1846). T. peduncularis var. microcarpa (Wall.) Brand, 
Ptlanzenr. [Heft 97] IV, 252:?: 198 (1931). 

YUNNAN: Likiang, Schneider 3372 (G); Ping-pien Hsien, Tsai 
55./-_?9, 55-l-5c~, 60176, 60209, 606-11, 60751, 620,j?, and 62368 (G); 
Shang-pa Hsien, Tsai 5./717 (G); Kien Shuei Hsien, Tsai 5.?,j-1-0 (G); 
Yengyueh, Forrest 24810 (G, Edinb.); Yunnan-sen, Maire 224-1 (G, 
Edinb.); l\Iengtse, Henry 9354 and 9755a (NY); northwestern Yunnan, 
Haridcl-Alazzetti 9598 (G). 

The type of this species was collected by \,\lallich in Nepal. It agrees 
closely with the Chinese specimens I have cited above. 

11. Trig·onotis peduncularis (Trev.) Bentham ex Baker & Moore, 
Jour. Linn. Soc. Bot.17: 384 (1879), nomen; Hemsley, Jour. Linn. Soc. 
Bot. 26: 153 (1890); Nakai, Tokyo Bot. 11ag. 31:216 (1917). 
M yosotis pcduncularis Treviranus, l\,fag. Ges. Na turf orsch. Freunde 
Berlin 7: 147, tab. 2, fig. 6-9 (1816). Eritrichii,m pedunculare (Trev.) 
DeCandolle, Prodr. 10: 128 (1846); Ledebour, Fl. Ross. 3: 153 (1846-
51); Herder, Act. Hort. Petrop. 1: 543 ( 18 7 2), excl. pl. himalay. 

A weedy annual with inconspicuous corollas, which is widely dis­
tributed in eastern and southern China. The nutlets vary from glabrous 
to hispid. In some forms one nutlet (apparently the adaxial) is glabrous 

• 

and the remaining three are hispid. The calyx-tube and adjacent por-
tion of tl1e pedicel tend to become rather characteristically thickened at 
maturity. The species is established upon collections made by F. Blume 
in da1np ground near Astrakhan between 1810 and 1812. Treviranus, 
in publishing itr gave a good description and several figures, of fruit, 
corolla and calyx, all evidently applicable to this common weedy species 
of China. The species, consequently, ranges from the Caspian region 
across central Asia to Amur and then southward into China and Japan. 
I have seen no specimens from India. 

12. Trigonotis vestita (Hemsley) Johnston, Con tr. Gray Herb. 75: 
47 (1925). Trigonotis pcdunculata var. vestita Hemsley, Jour. Linn. 
Soc. Bot. 26: 154 (1890). 

YUNNAN: Ta Ho Shan, western Likiang. Snow Range, 3900 m., 
Rock ./2.~7 (G). SZECHUAN: North \Vushan, Henry 7072 (G, 1s0-

TYPE); l\1uli, 2700 m., vllard .J5c'?8 (G, Edinb.); Muli, Handel-lltazzetti 
7379 (G); l\,1uli, 3000 m., Ward 4499 (G, Edinb.). 

This species differs from T. peduncz,lata in habit, indument, calyx, 
and corolla. In fruit, however, it is very similar to tl1at species. 
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13. Trigonotis gracilipes, sp. nov., caespitosa: caulibus gracilibus 
erectis vel decumbentibus 1-4 dm. altis simplicibus vel (saepissimae 
infra medium) sparse graciliterque ramosis strigosis; foliis numerosis 
utrinque strigosis, lamina elliptica vel oblongo-lanceolata saepe 1-3 (-4) 
cm. longa 5-13 (-20) mm. lata, inferioribus 2-4 cm. longe petiolatis, 
superioribus gradatim reductis subsessilibus; floribus extra-axillaribus 
solitariis secus (non rariter apicem usque ad basim) caulibus inter foliis 
dispositis, non rariter summum ad apicem caulis in racemum ebracte­
atum aggregatis; pedicellis gracilibus floriferis 1-5 mm. longis, f ructi­
f eris 5-2 5 mm. longis ascendentibus rec tis vel flexuosis; calycibus ad 
anthesim 1-1.5 mm. longis strigosis, fructiferis 2-3 mm. longis, ]obis 
ovatis acutis 1.5-2 mm. longis; corolla 4-5 mm. diametro; nuculis ca. 
1 mm. longis tetrahedraeis angulatis non rariter sparse pubescentibus 

pallidis pedicellatis, pedicello deflexo. 
SZECHUAN: Muli range, 4200 m., Ward 5228 (G); northeast of Kulu, 

Muli, 4460 m., Rock 17867 ( TYPE, Gray Herb.; ISOTYPES, NY, Edinb.). 
YUNNAN: Mekong-Salwin divide, lat. 28° 20', 2700 m., Forrest 14168 
(Edinb.); northwest Yunnan, Mombeig 197 (G, Edinb.); east flank of 
Likiang range, lat. 27° 20', 3300-3600 m., Forrest 5783 (Edinb.); no 
locality given, Tsai 57484 and 57614 (G); northern Yunnan and east­
ern Tibet, 3000 m., Ward 665 and 418 (Edinb.); northern Yunnan and 
eastern Tibet, 3900 m., Ward 636 (Edinb.). INDIA: Pheonp, eastern 
Himalaya, 4050 m., 1913, Ribu & Rhomoo 6372 (Edinb.); Jongri, 4200 
m., 1913, Ribu & Rhomoo 6555 and Lepcha 942 (Edinb.). 

This species has been confused with T. ovalif olia of the Indian 
Himalayas, which has bractless inflorescences. One of the peculiarities 
of T. gracilipes is the occurrence of long-pedicellate flowers among the 
leaves on the middle and lower portions of the stem. The only other 
Chinese species that shows this development is T. delicatula. 

14. Trigonotis heliotropifolia Handel-Mazzetti, Anzeiger 1\kad. 
Wiss. Wien 61: 165 (1924) and Symb. Sin. 7:818 (1936). 

SZECHUAN: Muli, ]at. 28° 12', 3000 m., Forrest 16807 (Edinb.); 
southeast of 11uli, lat. 27° 50', 3300 m., Forrest 22468 (Edinb.). YUN­
NAN: Yungpeh, 2675 m., Handel-Mazzetti 3344 (Edinb., ISOTYPE); 
mountains between Yungpeh and Yungning, lat. 27° 20', 3000-3300 m., 

Forrest 2205+ (Edinb., NY). 
A very well marked species that might be passed as a coarse form of 

T. microcarpa. It is, however, abundantly distinct from that species in 
frt1it and flowers. By having the large corollas evidently strigose ot1t­
side it is easily and quickly distinguished from all other Chinese mem­

bers of the genus. 
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15. Trigonotis delicatula Handel-l\1azzetti, A11zeiger Akad. \\'iss. 
\Vien 62: 26 (1925, Feb.). T. contortipcs Johnston, Contr. Gray Herb. 
75: 46 (1925, Sept.). 

l'uNNAN: east slope Likiang range, 3300-4000 m., Forrest .!610 
(Edinb.) 1 and _5()_5.; (Edinb.) 1 Rock 9-1./-9 (G) ,111d J(J6,17 (G, TYPE of 
T. contortipes; Edinb.); district of Likiang, 3900-4800 m., Rock ./c'-?17 
a11d 6/J(j() (G); Likiang, 3000-3900 m., Schneider lc\'(10 and JQ_:J (G), 

Forrest ,Z_'.{(J-1 (Edinb.), Handel-Mazzetti _?72-1-(G). SzECIIUAN: 
Tschescha pass, sot1th of ~Iuli, 4100 m .. Handcl-jltfa:zrtti 7:;_r:,_; (G, 
Eclinb., ISOT\"Pr:s of T. (ic/iratz,la) . 

. L\ well-marked species. lt has slender elongate subsimple prostrate 
stems and usually characteristically contorted slender {)edicels. 

16. Trigonotis Rockii J<)hnston, Contr. Gray Herb. 75:47 (1925). 
\'uNNAN: Likiang, 3300 3600 m., Scl1ncidcr ,)6.l / and .ic\)6/r ( G)' 

Rork ,5.2,56 (G, TYPE; ISOTYPES Edinb., NY); Likiang range, 3300-,3600 
n1., lat. 27 ') 35', Forrest J(JJ-1-.J. (Edinb., N\T); east flank of Likiang 
range, 3300-3600 m., Forrest 6.?(}1 (Edinb.). BURMA: west fork of 
N'l\Iaikla-Salwin divide, lat. 26 30', long. 98' 48', 3600 111., Forrest 
2 6 9 1 c\' ( G , Edi n b . ) . 

. .\l though having nutlrts that are very similar to tl1ose in T. clelicat1-1la 
this species differs widely f ron1 that species in almost all other struc­
tures. 111 gross hal1it T. Rockii n1ost closely ap1)roachcs T. rotu11dafa. 

Exc1,uuED SPECIES 

Trigonotis Bodinieri (Levl.) Leveille, FI. Kouy-Tche<)U 55 (1914). 
Ornpllalodcs Bodirzicri Leveille in Fedde, Repert. 12: 188 (1913). 

'fhis is not a IJorage but a n1en1ber of the Loganiaceae. 1'he t)·pe 
specin1en at Edinburgh, Cavalerie 6bis, from Pin-fa, Kweichow, has bee11 
identified by HandrJ-:\Iazzetti as 11.fitrcola pcdicrllata Benth. 

2. NOVJ•:L TI l~S . \ND c-RrT f (".-\L NOTES 

Cordia cordiformis, S(). nov., arboresce11s 6 n1. alta rufo vel fulvo 
indumento vestita; ran1ulis (ct petiolis) pilis gracilibus 1-2 mn1. longis 
hirsutis; foliis cordatis 4-15 cn1. longis et latis homomorphis, apice 
obtusis abrupte brevitcrque acuminatis, basi cordatis vel rotundis in 
petiolum 1-4 cm. longum abrupte attenuatis, 1nargine dentict1latis, supra 
strigosis \'el appresse rninuteque hirsutulis, subtus pallidis in 11ervulis 
ran1osis nun1erosis [)ilis gracilibus flexuosis 0.5-1 n1n1. longis appressis 
intertextis subto1ne11tosis; nervis 4 5-jugatis; cymis tern1inalibus 1-5 
cm. longe pedunculatis !axe ran1osis 10-15 cm. crassis; caly•cibus plus 
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minusve evidenter 10-costatis, in alabastro globoso-obovoideis ca. 3 mm. 
longis 2.5 mm. crassis, extus pilis brunneis 0.5-1 n1m. longis curvatis 
appressis vestitis, intus apicem versus sparsissime strigosis, !obis del­
toideis erectis ca. 0. 9 mm. longis; corolla 7 mm. longa, tubo 3 mm. longo 
tubum calycis vix superante, faucibus vix differentiatis, lobis oblongis 3.5 
mm. longis 1.3 mm. latis recurvatis apice rotundis; filamentis 2 .5 min. 
supra basim tubi affixis; antheris 1.5 mm. longis oblongis medio-affixis; 
ovario glaberrimo globoso; f ructu ignoto. 

GUATEMALA: Las Vacas near Guatemala, habit of apple-tree, 6 m. 
tall, July 1860, Sutton Hayes 624 (TYPE, Gray Herb.); Naranjo, dept. 
Santa Rosa, 800 m. alt., May 1893, Heyde & Lux 4731 (G, AA). 

l\ very distinct species readily recognized by its combination of 
denticulate cordate leaves, comparatively well developed petioles, fulvous 
or rufous indument and stout 10-ribbed calyx. Though very different 
in general appearance I believe C. cordif ormis is closely related to C. 
diversif olia lvloc. and C. salvadoriensis Standley. 

Cordia decipiens, sp. nov., ((fruticosa" 12 m. alta; ramulis gracilibus 
dichotomis ab undan ter laxeq ue strigoso-velu tin is saepe f ul vescen ti bus; 
foliis ellipticis vel elliptico-ovatis 10-18 cm. longis 6-10 cm. latis ut 
videtur homomorphis 4-6 mm. longe petiolatis medium versus vel paullo 
infra medium latioribus, basi obtusis vel rott1ndis, apice acutis vel obtusis 
acumi11atis, margine apicem versus manifeste pauciserratis, subtus palli­
dis evidenter elevato-reticulatis, supra viridibus conspicue nervatis, 
utrinque pilis 0.4-0.8 mm. longis erectis gracilibus vix abundantissin1is 
velutinis, nervis 6-9-jugatis abundanter ramosis; cymis ramosis 8-10 
cm. crassis, ramulis fulvescenter velutinis strigosisve flexuosis; calycibus 
sessilibus in alabastro obovoideis 3-3.5 mm. longis 2 .5 mm. crassis extus 
plus minusve evidenter 10-costatis fulvescenter strigoso-velutinis, ad 
anthesin cupulatis, dentibus 5 deltoideis 1 mm. longis erectis aequalibus; 
corolla ignota; ovario dense strigoso; fructu oblique ovoideis ascendenti­
bus dense pallide strigosis; calyce fructifero explanato. 

BRAZIL: Santa Fe near Manicore, basin of Rio Madeira, Amazonas, 
''shrub 40 ft. high," terra firma ((Chapeu de sol," Sept. 8-11, 1934, 
Kritkof] 60-18 ( TYPE, Arn. Arb.). 

Much resen1bling and evidently related to the widely distributed C. 
bicolor DC. From that very constant species it differs in its indument 
of less abundant somewhat longer more erect hairs, its leaves coarsely 
dentate above the middle, and its costate calyx glabrous within. The 
indument on the leaves and calyces is very different from that in C. 
bicolor. On the lower surfaces of the leaves the veinlet-areoles are 11ot 
covered by abundant appressed minute pale hairs converging from the 
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veinlets over the areole. The calyx is not smooth with very closely 
appressed short hairs. I have seen many specimens of C. bicolor and all 
of them have con1pletely entire leaves. Krukoff's specimen has only half 
matured fruit. These are indistinguishable from those of C. bicolor at a 
similar state of immaturity. 

Cordia lomatoloba, sp. no,·., arborescens 15-2 5 m. alta subglabra; 
foliis coriaceis lanceolatis vel elliptico-lanceolatis homomorphis glaberri­
mis vel sparsissime perinconspicueque strigosis 8-14 cm. longis 2-5.5 cm. 
latis utrinque reticulatis 1nedium versus vel paullo sub medium latioribus, 
supra lucentibus, subtus opacis pallidioribus, margine integerrin1is, apice 
saepe acun1inatis, basi acutis in petiolun1 8-15 mm. longum sparse stri­
gosum gradatim attenuatis; nervis primariis 6-8-jugatis abundanter 
manifesteque rarnosis; cymis saepe i11 f urcis ramulorum ortis plus 
minusve brunneo-pubescentibus !axe graciliterque ramosis ca. 10 cn1. 
crassis; calyce sessili in alabastro 2 mm. crasso 2 .5 mm. longo crassi­
pyriforn1i, supra n1edium crassiore globoso, infra medium basim 0.5 111111. 
crassam versus abrupte contracto, ]obis 5 deltoideis 0.8 mn1. longis 
margine evidenter puberulente excepto subglabris; corolla alba 4 mn1. 
Jonga, tubo 1 mn1. longo, lobis ca. 1.8 n1m. latis oblo11gis recurvatis apice 
rotundis; staminibus ca. 1.8 mn1. supra basi1n tubi corollae afiixis; fila­
n1entis basirn versus villosis subulatis ca. 1.1 n1m. longis; ovario glaber­
rin10; fructu ignoto. 

BRAZIL: near mouth of Rio ~Iacauhan, tributar~· of Rio \'aco, 
:\ere Terr., basin of Rio Purus, on terra firn1a, tree 24 111. tall, Aug. 9, 
l 933, Kr1,1koff _i_?.J.5 (A:\); near 1nouth of Rio l\lacauhan, terra ftrma, 
tree 18 n1. tall, fl. white, Aug. 14, 1933, Kr11koff 5-/.97 (T\'PE, ,i-\rnold 
f\rb.) ; Hun1ayta near Tres Casas on restinga alta, Amazonas, basin 
of Rio l\Iadeira, tree 15 m. tall, "Louro,'' Sept. 14-0ct. 11, 1934, Krukoff 
6301 (.A. • ..\) . 

The collections cited have been distributed as r. rra/vci,lata \'ell., ,1 
• 

species which ('. lo,,,atoloba does simulate in grnss :1spect. }'ram C. 
ccal_vcz,lata, a species of eastt!rn Brazil, the prl)puseci SJJecies differs 
sharply in its calyx, that being pyriforn1 rather than globc>se in for111, 
firm rather than paper}' in texture, regularly del1iscent l,>· 5 equal teeth 
ratJ1er than bursting n1ore or less irregularly·, and, finally·, pul>esce11t 
along the teeth-n1argins ratl1er than glabrous. There ;tre n J..,o striking 
differences in the proportions of the corolla. Our plant, in fac l "een1s 
to be closely related to the distinctly pubescent species of the nor! h,,·est­
ern .-\mazon basin and particularl 1· so to C. naidopJ,ila of that re-gion. 

Cordia Mexiana, sp. n·ov., arborescens 5-7 m. alta; rarnulis puLeru­
lentis; foliis ellipticis vel oblongo-ellipticis coriaceis utrinque reti, l'l:1tis, 
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medium versus latioribus 1.5-4 dm. longis, 8-20 cm. latis, basi rotundis 
vel late acutis in petiolum 1-2.5 cm. longum abrupte contractis, apice 
obtusis acuminatis, margine integerrimis, supra lucentibus minutissime 
punctatis glaberrimis, subtus pallidioribus subpuberulentis, costa falcata; 
nervis 5- 7-j uga tis prominen ter ramosissimis; cymis laxe ramosissimis ca. 
2 .5 dm. crassis, ramulis flexuosis strigoso-puberulentis; calycibus in 
alabastro elongatis ca. 6 mm. longis et 2 mm. crassis apicem versus 
crassioribus, extus dense breviterque brunneo-strigosis, intus supra 
medium puberulentis, Job is del toideis 5 ca. 1 mm. longis erectis; corolla 
alba elongata 12 mm. longis, tubo 1.5 mm. crasso 4 mm. longo calyci 
aequilongo, faucibus evidenter differentiatis 2 .5-3 n1m. longis ad apicem 
ca. 3 mm. crassis gradatim expansis, lobis oblongis 2 mm. latis 4 mm. 
longis recurvatis apice rotundis; filamentis 4.5-5 mm. supra basim 
corollae (0.5-1 mm. supra basim faucium) affixis 7-8 mm. longis longe 
exsertis basim versus sparse villosis; an theris 1 mm. longis; ovario 
glaberrimo; stylo profunde bif urcato; f ructu ignoto. 

PERU: left bank of Rio :'.\Iarafion below Rancho Indiana, dist. Iquitos, 
understory overflower bank. 110 m. alt., Jan. 28, 1932 1 Mexia 6-J._:;9 
(TYPE, Gray Herb.). CoLO~IBIA: Cmbria, Con1. Putumayo, lat. 0° 54' 
N., 76° 10' \V., 325 m. alt., Dec. 1930, Klug 18_~9 (G). 

The cited collections have been distributed as C. colombiana l~illip. 
The elongate calyx and the well-developed throat of the corolla separate 
the plant quickly from C. colombiana of the mountains of Ecuador and 
sot1thern Colombia. The exceptionally elongate tube of the calyx and 
the very well-developed throat of the corolla are very unust1al in the 
Pilicordia section. The species is very disti11ct and well marked. 

Heliotropium Sessei, sp. 110v ., f ruticosum ascendenter ramosissi­
mum; ramulis f oliosis pal Ii de adpresseque villosis; f oliis al tern is lanceo­
latis firmis 1.5-4.5 cm. longis 2 .5-16 mm. latis infra medium laminae 
latioribus, apice acutis, basi late acutis vel subrotundis in petiolum 
gracilem appresse villosum 2-5 mm. longun1 abrupte transmutatis, supra 
viridibus enervatis sparse graciliterque villosis, subtus albicantibt.is 
abundanter graciliterque appresse villosis, margine subplanis; floribus 
in cymulas saepe geminatas 1-2 cm. longas ebracteatas 5-10-fioras tern1i­
nales vix pedunculatas aggregatis; calyce villoso 2 .5-3 mn1. longo 0.5-1 
mn1. longe pedicellato, !obis inaequalibus lanceolatis tubum corollae 
superantibus; corolla flavescente 4-4.5 mm. longa 2-2.5 mm. dian1etro 
extus strigosa intus glaberrima, lobis 1.5 mm. longis 1 mm. latis re­
curvatis saepe plicatis basim versus latioribus; antheris oblongis obtusis 
ca. 0.8 mm. longis inclusis ca. 1.2 mm. supra basim tt1bo corollae affixis, 
latere puberulentis, apice leviter cohaerentibus; ovario glabro; stigmate 
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subcylindrico 0.6-0.8 mn1. longo basim verst1s in annulun1 stigmatosum 
incrassato; sty lo 0.3-0. 5 mm. longo; f rue tu ignoto. 

:\1EXICO: lxn1iquilpan, Sierra de la l\lesa, Hidalgo, Jul 1· 1905, 
Purptts 1../-()2 (TYPE, Grey Herb.); Sierra de la ::\Iesa, July 1905, Rose, 
PairLter & Rose Y122 (G). 

A species related to H. fa/la;r, of southern l\Iexico and Guate,nala f ron1 
which it is quicl(ly separated l)y its sn1aller more coriaceous yello,v 
corollas, elongate recurving corolla-lobes, puberulent anthers, longer 
style, smaller cymes, etc. 

I am of the opi11io11 that this species is probably conspecif1c with that 
published as 111 )'Osotis mexirana Sesse & Mocino, Fl. l\1ex. 33 ( 1893), 
and given as fron1 "in ten1peratis N. Hispan. montibus." I have seen 
in the Sesse & :\foci no herbariurn from l\ladrid two speci,nens ( nos. 
1725 and 5229) which are labeled .~1. rne:xirana. These agree perfectly 
with the description c)f Ill. nir.tira11a and I believe them to be the basis 
of that species. They represent a plant collected late in the season and 
in ,:l very n1ature state. The cor(>llas, antl1ers and pistil i11 size form and 
pubescence are remarkable like those in the plants f ron1 Hidalgo. 111 
fact the cl,ief difference between the plant described by Sesse & 1\1ocino 
and that which I have described above is tl,at the former has corollas in 
which the tube surpasses ( IJy ra. 0.5 n1m.) tl1e calyx and son1e leaves in 
whicl1 the nervation is in1pressed on the u1)per surface. The fruit is very 
pilose in Alf. tne:cicana, as it 11robably also is in H. Scssei. .Ko matter 
what the eve11tual disposition of 111. 1ncxica11a ,nay be the nan1e can not 
be transferred to H rliot ro pi11111 f c)r there al ready exists an // r1 iotro piun1 

nLr xiran 1-111i Sesse & ~Ioc. ( 1888). 

Heliotropium fallax, sr. nov .. fruticc)surn 5-12 dn1. altum laxe 
ran1osum J)allide vestitum e radice valida oriens; ramulis 1-3 mn1. crassis 
partibus juve11tate tome11tosis (J)i!is gracilil>us saepe curvatis abundanti­
bus) foliosis; foliis J->icnl<>ril,us elli[Jticis ve] late la11ceolatis 1-S c,n. 
longis 5 20 mn1. la tis, 111ediun1 versus la1ni11ae vel paullo infra mediurn 
latioribus, apice obttrsis \'t'l acutis. basi ol)tusis in petiolum gracilen1 
3-10 mn1. longun1 al)ruptr attenuatis, n1argine vix revolutis, subtus 
albis strigoso-tomentc>sis sae1)issin1e prc)minenter paucive11osis, supra 
viridibus saepissime i1n1)res::.o-,·enosis sparse strigosis vel hispiclulis non 
rariter pilos l)asi bulbos<>-inrrassatos gercntibus; floriJ-Jus in race111os 
scorpioideos saepe gemin,1tos ebracteatos 3-7 en,. longos 5-2 5 n1m. 
longe pedunculatos tern1inales et oppositifloros dense aggregatis; pedi­
cellis 0.5-1 mm. longis ascendentibus; calycibus 2 .5-3 mm. longis; corolla 
alba 4-6 mm. long,t extus strigosa intus glaberrima, tubo 2-4 rnn1. lc)ngo 
quam calyce 0.8 1.5 111111. lon.i:~iore, limlJo patente 3-4 mn1. dian,etro, 
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lob is planis ova tis ascendentibus 0.8-1.2 mm. longis rotundis; antheris 
glabris ca. 1.6 mm. longis elongatis ca. 1.5 mn1. supra basim corollae 
affixis inclusis, tertia parte superiore angustiore, apice obtusis pilis 
brevissimis corona tis cohaerentibus; filamentis subnullis; stigmate 
elongato puberulento 1-1.3 mm. lo11go basi in annulum incrassato; 
stylo ca. 0.1 mm. longo: fructu pallide strigoso ca. 2.5 mm. diametro 1.5 
mm. alto. 

GUATEMALA: Santa Rosa, Baja Verapaz, 1500-1600 m., rocky 
slopes, April 1887 ai1d July 1908, von Tuerckheim 1201 and 112315 
(G); Cuesta de Cacgil near Salama, Baja Verapaz, 1200-1600 m., 
1\pril 1905, Pitt icr J 5/? ( G); sparsely wooded limy hill, Chacula, Hue­
huetena11go, :\ug. 3, 1896, Seler 2992 (G); Aguacatan, Huehuetenango, 
1950 n1., rocky bushy hillside, frequently rooted in rock crevices, shrub 
usually' 6 but rarely up to 12 dm. tall, fl. white, Dec. 13, 1934, A. F. 
Skutrl, J():!2 (TYPE, Gray Herb.). 11Exrco: between Hacienda Jun­
cana and San \'icente, Chiapas, 1300-1800 m., Dec. 1895, Nelson 3502 
I ( J ) • 

Heliotropjum fallax var. Hintonii, var. nov., a varietale genuina 
cl;f'1'1 t 1,1rdre annua; foliis et rarnulis pilis rectis rigidioribus dimorphis 
( 1,re\·ilHI', et cluplo longioribus) manifeste vestitis; racemis valde elonga-
t,:- 2 ,J111. 1ongis. 

:.i1~:-,...•r·,1: Ixlapan, dept. Temascaltepec, state of Mexico, in a bar­
r,111( a. 1()00 m., :\larch 21, 1933, G. H. Hinton36-~1 (TYPE, Gray Herb.); 
Sali re, <list. 1'emascaltepec, along stone fence, 1300 m., Nov. 15, 1932, 
Hi11to,1 ..:.\19() (G). 

This species, H. jallax, is a very distinct one of northern GL1atemala 
anc.l adj,tcent l\lexico wl1ich l1as passed as H. coriaceuni Lehm. The 
latter was described over a hundred years ago from plants grown at 
Han1burg from seeds said to have come from Mexico. A careful reading 
()f tl1e original description of H. coriaceitm, however, will show that it 
applies 111uch more accurately to the Peruvian, H. arborcscens L. than 
to our present plant from Gt1atemala and 1\1exico. Indeed the present 
species seems so devoid of special grace and usefulness that one naturally 
doubts that it could have been selected for cultivation in Germa11y. 
\\'hat is 1nore the region in wl1ich it grows is not one explored by botanists 
and plant-collectt)rs cluring Lehmann's time. \Vhatever the case may be 
the species described b\' Lehmann as H. coriaccum differs from our plant 
of Guater11ala and adjacent Mexico in its very large coriaceous rugose 
leaves, subcoryn1bose inflorescences, long-tubed colored corollas, and 
rugose nutlets. All details certainly applicable to the horticulturally 
attractive fl. arboresce11s of Peru. 
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The variety Hintonii is a more herbaceous plant with short-lived root 
and very n1uch longer and more loosely and abundantly flowered racemes. 
The indument is composed of more rigid hairs which are of two distinct 
sorts, one very small and usually appressed and the other longer ( 1-2 
mm. long) and either appressed or spreading. Its geographic range is to 
the north of that of typical H. fallax and far separated for it. It is quite 
possible that this northern plant may deserve more than varietal rec­
ognition. 

The two species of H cliotro pii,1n above described belong to the ebrac­
teate grot1p within the section Orthostachys, a natural subdivision con­
taining nine species in South America, cf. Contr. Gray Herb. 81: 48 
(1928), and seven species in the region to the north. Below I have given 
a key for the identification of these latter. Synonymy has been provided 
and all the speci1nens representative of them in the herbaria at Harvard 
have been cited. 

Throat of corolla Yillous \\·ithin; anthers distinctly contracted to a 
glandular tip, not coherent; stig-n1a short and stout, se!--..,ile. 

Leaves alternate; plant an annual herb; corolla-throat sparsely 
villous: anther-tips st1hulatc; ,videly clistribute<l in trop-
ic!-- ......................................... /I. proc11 i11bc11s. 

Leaves opposite; plant a shrub; corolla-throat densely villous: 
anthcr-tipc:; obtusish: ?11exican .................... II. calcicola. 

Throat of corolla entirely glabrous: anthers coherent apicall:y, 
apex obtu!--c and 111inutel)· hair)'; stig-111a elongate. 

Plants \\'e-;t lndian; stig111a suhsessile. 
Leaves alternate, narro,vlv lance-linear. 1.5-3 111111. broad. fl. dichro11i11. -
Lea,·es opposite, lanceolatc. 4-~ n1111. hroacl ............ If. 1111i11l'l','t'. 

J>iants :\Iexican; stig111a ( except in H. falla.1·) ,\·itl1 evident !--t) le. 
Leaves linear, subulate, lo,\·er surface nearlv covered hv the - -

strong-ly revolute 111argin:-.. ().5-1.2 111111. broad; corolla:-. 
4.5 111111. l<>11g ,,·ith plicate recurving cuneate lobes; 
anthers glabrous on ~ides ................ . I-I. a11g11stifoli1t1n. 

Leaves la11ceolate to elliptic, n1argins plane. 
Corolla yello,vish, 4-5 111111. long; inflorescence fe\,·-110,v­

ered. less than 3 cn1. long; anthers puhcrulcnt on 
sides; leaves usuallv veinless·: stvle evident ...... . 11 .. <;cssci. - -

Corolla \Vhite, 5-7 111111. long; inflorescence ahunda11tly flo\\·-
erecl, 3-20 cn1. long; anthers glabrous except at 
apex: leaves uc:;uall)· evidently veined: style scarce!)· 
developed .................................... / / fa/la.,·. 

Heliotropium calcicola Fernald, Proc. Amer. .i\cad. Sci. 43: 62 
(1907). 11ntiplzytum nt('xicanum DeCandolle, Prodr. 10: 121 (1846) 
and Calq. Fl. l\1ex. tab. 901 ( 1874), not l-1. mexicanum Sesse & l\1oc. 
( 1888), nor Greenm. ( 1898). Syniphituni fruticos1.1m Sesse & l\1ociiio, 
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Pl. Nov. Hisp. 21 ( 1888), not H. fruticosum L. H. petraeum Brandegee, 
Univ. Calif. Publ. Bot. 4: 384 (1913). H. pueblense Standley, Contr. 
U.S. Nat. Herb. 23: 1234 (1924). 

MEXICO: San Vicente, Tamaulipas, 1926, Reiche 1073 (G); San 
Miguel, Sierra de San Carlos, Tamaulipas, 1930, Bartlett 10680 (G); 
Banos del Carrizal, Vera Cruz, 1912, Purpus 6180 (G, ISOTYPE of H. 
petraeum); Tehuacan, Puebla, 1912, Purpus 6502 (G, COTYPE of H. 
pueblense); limestone cliffs of Iguala Canyon, Guerrero, 900 m., 10-15 
dm. tall, 1906, Pringle 10334 (G); Iguala Canyon, 750 m., 6-12 dm. 
tall, 1905, Pringle 10062 (G, TYPE of H. calcicola); Cafion de la Mano 
Negro near Iguala, 1905, Rose, Painter & Rose 9368 ( G) . 

. 
DeCandolle's description of Antiphytum mexicanum is based upon one 

of the Mocifio plates at Geneva. This plate, number 901 of the DeCan­
dollean series, bears number 288 of the original numbering given by 
Sesse & Mocifio and also their name, Symphytum fruticosum. A plant 
bearing this botanical name is described and their plate no. 288·is cited 
in their Plantae Novae Hispaniae where the plant concerned is given as 
having come from Chilpancingo, Guerrero. There are three collections 
(nos. 861, 1716 and 5256) of H. calcicola among the Sesse & Mocifio 
specimens at Madrid, all determined as H eliotropium and one of them 
(no. 861) bearing the specific name ''fruticosum." The plate at Geneva 
is a good representation of the moderately small-leaved form of H. cal­
cicola represented by all three of the specimens mentioned. 

The species H. pueblense is founded upon material from Tehuacan 
(Rose, Painter & Rose 9979). It is a form of the species with small 
revolute-margined leaves. It agrees with typical H. calcicola in all tech­
nical details of reproduction, habit, leaf-arrangement, pubescence, etc. 

Heliotropium procumbens Miller, Diet. ed. 8, no. 10 (1768). H. 
americanum Miller, Diet. ed. 8, no. 11 (1768); Johnston, Contr. Gray 
Herb. 92:89 (1930). H. inundatum Swartz, Prodr. 40 (1788). H. 
inundatum var. cubense DeCandolle, Prodr. 9: 540 ( 1845). H. rigidu­
lum DeCandolle, Prodr. 9: 540 (1845). H. Eggersii Urban, Symb. Ant. 
5: 481 ( 1908). 

A weedy species in moist ground from Louisiana, Texas and Lower 
California southward through the tropics into South America. Common 
in Mexico and the West Indies. 

I have given above only those names which are based upon material 
from north of Panama. Complete synonymy, which contains very many 
names, will be found in my treatment of the South American species, 
Contr. Gray Herb. 81: 52 (1928). It can be noted here that I was in­
correct in citing the name, H. simplex Meyen, as a synonym of H. pro-
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cumbens. A restudy of Meyen's collections at Berlin has show11 that the 
type of H. simplex Meyen must be a collection of H. angiospermum Murr. 
which is labeled as from "Peru-Lima 1/31.,, This collection bears on 
its label the description given by Meyen in his Reise, 1: 436, where he 
gives the species as from Arica. 

Heliotropium dichroum Urban, Symb. Ant. 5: 481 ( 1908) and 8: 
590 ( 1921). 

HAITI: lvlor11e Bonpere, 500 m. alt., shrub 6-12 dm. tall, fl. white, 
Buch729 (G,partofTYPE). 

This e11demic of Haiti agrees with H. calcicola in its opposite leaves 
and in the general nature and distribution of its strigose indument. The 
floral structures, however, seem very different from those in the Mexican 

• species. 

Heliotropium uninerve Urban, Arkiv Bot. 17: no. 7, p. 51 (1921 ). 
HAITI: between Port a Piment and Randelle, dept. Sur., limestone 

hills, Aug. 12, 1917, Ekman 675 (G, part of TYPE); l\Iorne Rouge near 
ChaJ)elle l\1ont Carmel, in arid calcareous hills at east end of l\Iorne de la 
Hotte, dept. Sur, 600 m., Nov. 7, 1924, Ekman 2./-10 (G). 

The strigose indument is very similar to that of H. dichro1,111'1-. The 
two collections cited are very similar. Their leaves are distinct]}' nar­
rower than in H. dichroum and show no tendency to be opposite. 

Heliotropium angustifolium Torrey, Bot. Mex. Bound. 137 (1859). 
TEXAS: south of Loma Alta, l\1cMullen Co., 1935, Cor)' 17.!U../ (G); 

l\tiontell, Uvalde Co., dry limestone hills, 1917, Palmer 12.Z~"'.l (G); 
Devils River, Valverde Co., rocky hills, 1900, Eggert ( G); Del Rio, 
Valverde Co., 1930, Jones 256.?9 (G); 25 n1i. northeast of Dryden, 
Terrell Co., 1930, Cory _?_?f}O (G); Rio Grande Valley, 1936, Parks (G); 
Guadalupe l\1ts., 1882, Havard 27 (G); westerr1 Texas, 1890, [\'callc:,., 
.?_?6 (G); head of the San Felipe, July 7, 1849, l~rriglzt ../c.~O (G); stony 
prairies 011 Zoquete Creek, l\Iay 18, 1851, lVrigizt 15·/6 (G). CH1-

HUAIIUA: Cerro de Chupaderos near Jimenez, 192 5, Juzcpczuk 6_?_5 
( G). CoAlIUIL . .\: Sierra 1\Jojada, 192 5, Juzrpczuk 667 ( G); Saltillo, 
1898, Palmer _?6 (G); Cerro de Zapatero, 1910, Purpus ..J:,_5/-? ((;); Sole­
dad, 1880, Palmer 880 (G); Caracol l\1ts. southeast of l\lo11clova, 1880, 
Pal1ncr (/79 (G); Juray, 100 mi. north of Monclova, 1880, Palnzrr c.Y81 
(G). ruEvo LEON: near Monterey, Scler l(/5./-, Pringle l,9/?(J, Pal,-ner 
405 and 87<9 ( G) ; Sabinas Hidalgo, 1933, A-1 ueller .?.?() ( G) ; Sierra 
lvladre, 15 mi. southwest of Galeana, 1934, 11,Ji,cller 977 and 1112 (G). 
TAMAULIPAS: near Victoria, 1907, Pal1'1'ier 578 (G); Jaumauve, 1932, 
Rozynski 461 (G); Sierra de San Carlos, 1930, Bartlett 1060.5 (G). 



1937] JOHNSTON, STUDIES IN BORAGINACEAE 19 

INDEFINITE: road between Doctor Arroyo, N. L., and Matchuala, S. L. 
P., 1898, Nelson 4514 (G); no locality given, 1848-49, Gregg 298 (G). 

When he described this species Torrey gave it as based upon collections 
from "Western Texas and along the Rio Grande, south to Eagle Pass, 
March-October. Near Monterey, Mexico, Dr. Edwards and Major 
Eaton (No. 480 and 1546, Wright)." Among its relatives this species is 
quickly distinguished by its very narrow strongly revolute-margined 
leaves. The racemes are characteristically solitary and opposite the 
leaves. Occasionally a bract may be developed near the base of the 
inflorescence though prevailingly it is bractless. The corolla is given as 
greenish or cream-colored. 

Heliotropium convolvulaceum var. racemosum ( Rose & Standley), 
comb. nov. Euploca racemosa Rose & Standley, Contr. U.S. Nat. Herb. 
16: 1 7 ( 1912). 

TEXAS: east of Encino, Brooks Co., 1935, Cory 14208 (G); Atascosa 
County on highway near Bexar county line, 1935, Cory 15521 ( G); 
eleven miles northwest of Poteet, Frio Co., 1935, Cory 11716 (G); Llano, 
Llano Co.?, July 1848, Lindheimer (G); 30 mi. west of San Antonio, 
Bexar Co., Sept. 1879, Palmer 889 (G, ISOTYPE); Rio Coleta, Sept. 1885, 
Thurber 12 (G). 

This is a geographical variety which replaces the typical form of the 
species in southern Texas. It is a much more freely branched plant with 
more abundantly flowered denser racemes and conspicuously smaller 
flowers. The corollas are only 5-8 mm. in diameter. 

Heliotropium Jaffuelii, sp. nov., fruticosum erectum glutinosum pilis 
crassis inconspicuis brevibus adpressis vestitum gracile laxe ramosum; 
foliis linearibus 5-10 mm. longis 0.5-0.8 mm. latis crassiusculis plus 
minusve fasciculatis subteretibus apice obtusis margine non rariter revo­
lutis; floribus terminalibus in cymulas plures. scorpioideas ebracteatas 
1-4 cm. longas graciles rigidas dispositis; calycibus ca. 1.5 mm. longis 
0-0.9 mm. longe pedicellatis carnosulis, lobis oblongis ca. 0.8 mm. longis 
apice obtusis dorso convexis, sinibus acutis; corolla 2 .5-3 mm. 
longa glaberrima, limbo 2.5-3 mm. diametro, lobis rotundis ca. 0.8 mm. 
la tis et longis; f aucibus vix differentiatis; staminibus ca. 1 mm. supra 
basim tubi corollae affixis; antheris ca. 1 mm. longis lanceolatis glabris, 
apice acutis glandulosis paullo exsertis; stigmate conico ca. 0. 7 mm. 
longo ca. 0.6 mm. crasso apice truncatulo bidentato; sty lo brevissimo; 
ovario glabro; nuculis ignotis. 

Ci-rtLE: Tocopilla, Sept. 1931, Father Felix Jafjuel 2524 (TYPE, Gray 
Herb.). 
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A species related to H. chenopodiaceum Clos but differing in its copi­
ously glutinous leaves, twigs and calyces, thicker weakly revolute leaves, 
smaller corollas, and stout broadly conic ( rather than very elongate) 
stigma. The stems and leaves bear curious short appressed falcate hairs. 
These are scattered and are immersed in the copious clear waxy-glutinous 
secretion which covers all the growing vegetative parts of the plant. 

It is a pleasure to associate the name of Father Felix Jaffuel with 
another distinctive species of the Nitrate Coast. Taking advantage of 
the brief halts of the coast steamers, while traveling for his Order, he 
has made a number of highly interesting collections about the ports of 
arid northern Chile and has thereby contributed much to our scanty 
knowledge of the flora of that region. 

Heliotropium eremogenum, sp. nov., fruticosum decumbens ramo­
sissimum griseum pilis gracilibus falcatis appressis vestitum; foliis firmis 
integerrimis 4-8 mm. longis 1-2 mn1. latis oblanceolatis supra medium 
latioribus, margine revolutis, apice acutis; floribus in cymulas terminales 
scorpioideas 0.5-2 cm. longe pedunculatas congestis; calycibus saepissime 
sessilibus 3 mm. longis basim versus in lobos lineari-cuneatos erectos 
5-fidis; corolla ( ut videtur alba vel ochroleuca) ca. 6 mm. longa extus 
sparse strigosa intus glabra, limbo ca. 6 mn1. diametro, tubo lobos calycis 
1-1.5 mm. longe superante ca. 4 mm. lo11go, !obis rotundis 2 mm. dia­
metro; anther is linearibus ca. 1.8 n1n1. longis inclusis 2. 5 mm. supra 
basim tubi corollae affixis; stigmate ca. 1. 5 mm. longo columnari imam 
ad basirn in annul um stigmatosum angustum incrassato; ovario glabro. 

CHILE: Antofagasta, Oct. 29, 1930, Felix JafJ1,1el 1120 (TYPE, Gray 
Herb.); Antofagasta, Nov. 6, 1931, Felix JafJuel 26,~9 (G); Antofagasta, 
open rocky quebrada, 100-300 rn. alt., i\pril 3, 1925, Pet1nell J,~022 (G). 

A relative of H. Philippianun-i Johnston, from which it differs in its 
decumbent habit, more copious grayish i11dument, very much smaller 
lea\·es, and proportionately shorter style. The incomplete collection by 
Pennell has been recognized for some years, cf. Con tr. Gray Herb. 81: 
38 (1928) and 85: 155 (1929), as representing what was probably an 
undescribed species. Happily Father Felix Jaff uel has collected the 
same interesting species in good flowering condition and the description 
of this new addition to the flora of the Nitrate Coast is now possible. 
The material from Iquique, which I formerly associated with Pennell's 
collection, appears to be conspecific with some collections recently made 
at Tocopilla by Father Jaffuel. The material at hand of this plant of 
Iquique and Tocopilla is, unfortunately, fragmentary. When good col­
lections of it become available for study I believe that it will prove to 
represent a third species enden1ic to the Nitrate Coast. 
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Heliotropium anomalum var. mediale, var. nov., a varietate genuina 
differt gracilioribus erectioribus ascendente ramosis saepe 3-5 rariter 15 
dm. al tis; foliis gracilioribus leviter strigosis oblanceolatis vel linearibus 
acutis; calycibus minoribus ca. 2 mm. longis. 

CHRISTMAS ISLAND: 4 miles west of Jv1anulu Lagoon, shrub forming 
rounded mass 4 dm. tall, Oct. 21, 1934, St. John & Fosberg 17486 (TYPE, 
Bishop Mus.; G, ISOTYPE), 17487 (G); Joe's Hill, prostrate, St. John & 
Fosberg 17494 (G). FANNING ISLAND: Vai Tepu, saline flat, bush 
5-15 dm. tall, April 22, 1934, St. John & Fosberg 14121 and 14122 (G); 
Cable Islet, coral slabs, 3-4 dm. tall, April 21, 1934, St. John & Fosberg 
14109 and 14110 ( G). 

Typical H. anomalum H. & A. of southern and eastern Polynesia is a 
coarser and more laxly branched prostrate or trailing plant with coarser 
much more loosely appressed indument, larger inflorescences and coarser 
calyces. The Hawaiian var. argenteum Gray, Proc. Amer. Acad. 5: 339 
( 1861), is similar to typical H. anomalum except for its closely appressed 
lustrous silky indument. In indument, therefore, the plants of Christmas 
and Fanning islands much resemble the Hawaiian variety. The var. 
mediale, however, is very different from the Hawaiian form in its bushy 
habit, very slender leaves, smaller calyces, etc. 

Echium connatum Leveille, Cat. Pl. Yunnan 22, fig. 4 ( 1915). 
This is not a species of the Boraginaceae, but one of the Caprifolia­

ceae, Triosteum himalaya·num Wall. I have seen the type at Edinburgh. 

Arnebia Hancockiana (Oliver), comb. nov. Lithospermum Han­
cockianum Oliver, Hooker's !cones 25: tab. 2467 (1896). Lithodora 
Ha1'icockiana (Oliver) Handel-Mazzetti, Syn1b. Sin. 7:818 (1936). 
Lithospermum M airei Leveille in Fedde, Repert. 12: 286 ( 1913). 

An examination of the type of L. M airei proves it an evident synonym 
of Oliver's species. Recently Handel-Mazzetti l1as treated this endemic 
of Yunnan as a member of the Mediterranean genus Lithodora. Though 
fruit of this Chinese plant is unknown and it can not therefore be ex­
cluded from Lithodora with finality, I am positive that it is not a 
member of the genus Lithodora but rather of the great Asiatic genus 
Arnebia. Its relations are with such i\siatic species as A. euchroma 
(Royle) Johnston and A. fimbriata l\Iaxim. 

Lithospermum officinale Linnaeus, Sp. Pl. 132 ( 17 53). L. albiftorum 
Vaniot, l\Ionde des Plantes, ser. 2, 7:42 (1905); Fedde, Repert. 2: 197 
( 1906); Leveille, Fl. Kouy-Tcheou 54 ( 1914). 

I have examined the type of L. albiftorum Vaniot, now preserved at 
Edinburgh, and find it inseparable from the common form of L. offici­
nale growing in eastern Asia. 
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Arnsinckia intermedia Fischer & Meyer, Ind. Sen1. Hort. Petrop. 2: 
2 and 26 ( 1836). Lithospermuni Komarovianum Leveille in Fedde, 

Repert. 8: 280 (1910). 
Leveille's species was based upon collections having only immature 

fruit. As far as comparisons can be made it seems inseparable from 
the common and variable A. intermedia of California. I suspect it is the 
same introduced species as that reported from Saghalin by Mayabe & 
Miyake, Fl. Saghalin ( 1915), under the name A. tesseUata. 

Onosmodium dodrantale, sp. 11ov.1 rhizomatosum; caulibus pluribus 
simplicibus 1.5-2 .5 dm. al tis erectis foliosis 2 mm. crassis hirsutis; foliis 
oblongis vel ovato-oblongis nervatis supra medium caulis grandioribus 
(3-4.5 cm. longis 6-15 mm. latis) basim versus caulis evide11ter reductis 
pilis 1 mm. longis rectis appressis e basi pustulato-bulbosa erumpentibus 
vestitis, infra medium laminae latioribus apice acutis vel obtusis basi 
rotundis subsessilibus supra viridioribus; cymulis terminalibus solitariis 
ca. 5-floris foliosis; calyce ad anthesin ca. 1 cm. longo hirsute, I obis 
linearibus erectis 0.5-1 mm. latis acutis tubo corollae aequilongis, pedi­
rello 2-5 mm. longo; corolla Aava 12-18 mm. longa extus in faucibus 
lobisque strigosa intus (Iobis exceptis) glaberrima; lobis 3-3.5 mm. 
longis 2-2 .5 mm. la tis a basi apicem versus gradatim attenuatis virescen­
tibus erectis, sinibus acutis; staminibus 9-10 mm. supra basim corollae 
(imam ad basim faucium plus minusve ampliatae) affixis inclusis gla­
berrimis, filamentis lateraliter compressis ca. 1.2 cm. longis; antheris 
elongatis 2-3 mm. Jongis apice in subulas graciles ca. 0.2 mm. longas 
abrupte contract is basi subcordulatis; style> ca. 2 cm. lo11go filiformi 2-
4 mm. longe cxtruso, stigmatibus minutissi,ne geminatis; nuculis ignotis. 

l\1Ex1co: Cerro Potosi, Galeana, Nuevo Leon, scattered colonies in 
upper pine woods, fl. cream-yellow, July 21, 1935, C. II. Mi-teller 2259 
(TYPE, Gray Herb.); El Infernillo, ca. 25 km. southwest of Galeana, 
Nuevo Lenn, 2 700-3000 1n. alt., common, fl. yello"v \.Vith greenish lobes, 
July 29, 1934, lfz,ellcr 9.?3 (G); El Infernillo, Pablillo, southwest of 
c;aleana, rocky sumn1it, 3000-3100 n1., ll. yellow. June 29, 1934 1 Pt11ncll 

17116 (G). 
1\ well-marked species notable for its sn1all stature, simple stems, re­

dt1ced lower leaves and small few-Aowered C)'mes. It 1nay be separated 
from 0. uni.cum l\1acbr., of southern San Luis Potosi, a11d from 0. bcjari­
cnse I)C., of Texas, by having a simple indument of spreading or 
appressed hairs. In the two relatives the indument is duplex there being 
fine short usually appressed hairs under the coarse hispidity clothing 

• 

the stems and leaves. 
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Cryptantba ( § 0REOCARYA) Grahamii, sp. nov., perennis caespitosa; 
caudice denso breviter ramoso e rad ice crasso lignoso oriente; caulibus 
1-2 dm. altis erectis setosis ~t adpresse pubescentibus supra medium 
fertilibus; foliis viridibus utrinque pilis minutis inconspicuis vestitis et 
setis ca. 2 mm. longis ( e basi pustulata orientibus) horridis, basalibus 
3-4.5 cm. longis supra medium in laminam lanceolato-ovatam 5-10 mm. 
latam explanatis apice rotundis vel obtusis, caulinis oblanceolatis vel 
oblongis medis 2-2 .5 cm. longis 6-7 mm. la tis obtusis; inflorescentia 
elongata laxa; cymulis ]axis 3-10-floribus setosis bracteis foliaceis 
suffultis; calycibus abundanter setosis et pubescentibus ad anthesim ca. 
7 mm. longis, lo~is lineari-lanceolatis acutis fauces corollae 0.5-1 mm. 
superantibus; pedicellis gracilibus 0.5-1 mm. longis; corolla alba con­
spicua, limbo patente 12-16 mm. lato, lobis rotundis ca. 5 mm. latis et 
longis, tubo cylindrico 5-6 mm. longo 1-1.3 mm. crasso; ovulis 4; 
nuculis ignotis. 

UTAH. Uinta County: bench west of Green River north of mouth 
• 

of Sand Wash, 4500 ft. alt., fl. white, May 28, 1933, Edward H. Graham 
7924 (TYPE, Gray Herb.) and 7927 (G); east slope of Big Pack Mt., 
west of Willow Creek near Thome Ranch, 5400 ft., on light-colored slate 
bench, fl. white, May 23, 1935, Graham 8962 (G); shale breaks east of 
vVillow Creek, 5 mi. north of Agency Draw, 5500 ft., fl. white, fragra·nt, 
Graham 8937 (G). 

A very distinct and readily recognizable species. I ts conspicuous 
white corollas are the largest known in the genus. The immature nutlets 
appear to be smooth and rather similar to those of C. confertiftora 
(Greene) Payson. I can suggest no close relative for this remarkable 

. 
new species. 

The species is named for Dr. Edward H. Graham of the Carnegie 
1\1:useum of Pittsburgh who discovered it during his intensive botanical 
investigation of the Uinta Bac,in of northeastern Utah. It is eminentl 11 

fitting that his name should be associated with this remarkable endemic 
of the region he has studied so thoroughly. 

Cryptantha (§ KRYNITZKIA) Hooveri, sp. nov., herbacea annua 
5-15 cm. alta laete viridis; caulibus solitariis vel pluribus erectis vel non 
rariter basim versus subdecumbentibus gracilibus 0.5-1.2 mm. crassis 
strigosis infra medium simplicibus supra medium breviter ascendenterque 
ramosis; ramulis floriferis 1-2 .5 cm. longis; foliis ascendentibus crassulis 
firm is pilis rigidis adpressis ( vel in foliis supremis pilis ascendentibus) 
vestitis, subtus prominenter costatis abundanter pustulati!, supra sparse 
pustulatis; foliis basalibus caulis ramorumque evidenter opposi tis 10-2 5 
mm. longis angustissime spathulatis apicem obtusam versus 0.9-2.2 mm. 
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latis, margine saepe subplanis; foliis caulinis ramulisque mediis et 
superioribus alternis sublinearibus 1 mm. latis 1-2 cm. longis apice acutis 
margine revolutis; inflorescentia elongata dense thyrsoidea vel panicu­
lata; floribus in axillis foliorum glomerulatis vel solitariis haud scor­
pioideis; calycibus fructiferis elongatis subsessilibus 4-5 mm. longis 
tarde deciduis; lobis calycis maturi linearibus in costa setis flavescentibus 
2-3 mm. longis munitis et in marginibus dense ascendenter villosis; 
corolla inconspicua tubulosa 2-2.5 mm. longa ad anthesim calycem ca. 
3 mm. longam vix superante; nuculis 4 homomorphis (nucula adaxillari 
subpersistenti?) triangulari-ovatis ca. 1.3 mm. longis ca. 0. 9 n1m. la tis 
lucentibus, apice acutis, basi late truncatis, margine acutis minime 
incrassatis, dorso convexis prominenter papillatis, ve11tre obtuse angu­
latis sparse tuberculatis ¾ longitudinis ad gynobasim angustum ca. 1 
mm. longam afixis sulco infra medium in areolam deltoideam abrupte 
dilatatis; stylo nuculas vix superante. 

CALIFORNIA: eight miles west of Chowchilla, l\1adera Co., a single 
colony in dry coarse sand, May 7, 193 5, R. F. Hoover 558 ( TYPE, Gray 
Herb.); Gobin Ranch, about 13 mi. east of \\'aterford, Stanislaus Co., 
in coarse sand on a flat among rolling hills, l\1ay 2, 1936, Hoover 110~? 

(G); sand hills east of Antioch, Contra Costa Co., April 16, 1908, !feller 
8c~88 ( G). 

I can suggest no close relative for this very distinct species. The 
peculiar inflorescence, characterized by a complete lack of scorpioid 
cymes, is unique among the North A1nerican species of the genus. The 
outlets though not aberrant are distinctive and I believe the species can 
be recognized from them alone. The corollas are very sn1all and possibly 
may be cleistogamic though the corollas surmounting the ripening ovary 
have their tiny lobes expanded and not permanently closed as in the 
indubitably cleistogamic flowers of tl1e South American section Eucryp­
tantha. 

I have associated with tl1is unusual species the name of l\lr. Robert F. 
Hoover of l\Iodesto, Calif., to whon1 I am indebted for the excellent speci­
mens here described. The material was collected by :\fr. Hoover during 
botanical trips about the San Joaquin Valley 1nade in furtherance of his 
study of the floristics of that region. It is a pleasure to associate his 
nan1e with this remarkable addition to the known flora of that i11terest-
. 
1ng area. 

Cryptantha corolla ta (Johnston), co1nb. nov. c:. <icci picns var. 
corollata Johnston, Contr. Gray Herb. 74: 61 (1925); Johnston in l\Iunz, 
:i\Ian. So. Calif. Bot. 428 ( 193 5). 

Since this plant of the drier inner Coast Ranges of California was first 
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distinguished over ten years ago I have seen many collections of it. 
Among the scores of specimens studied I have found none that give any 
indication that C. corollata and C. decipiens intergrade in any way, or 
that their geographical ranges overlap or even approach one another 
closely. The plant I distinguished as corollata is very constant and 
readily identifiable and has a range that is eminently natural. I now 
believe it should be given specific recognition. 

Hackelia brachytuba (Diels), comb. nov. Paracaryum brachy­
tubum Diels, Notes Royal Bot. Gard. Edinburgh 5: 168 (1912). Lap­
pula Dielsii Brand in Fedde, Repert. 14: 14 7 ( 1915). Hackelia Dielsii 
(Brand) Johnston, Contr. Gray Herb. 68: 45 (1923). 

The type of P. brachytubum came from the Tali Valley (Forrest 4474) 
that of L .. Dielsii from the Likiang Range (Forrest 2255), also in Yun­
nan. They are evidently conspecific. 

Trigonotis sericea (Maxim.), comb. nov. Omphalodes sericea Maxi­
mowicz, Bull. Acad. Sci. St. Petersb.17: 453; Mel. BioJ. 8: 558 (1872). 

This species is evidently a relative of T. Icumae (Maxim.) Makino, 
T. radicans Maxim. and T. myosotidea Maxim. and not a member of the 
genus Omphalodes as it has been accepted for so long. 

Antiotrema Dunnianum (Diels) Handel-Mazzetti, Anzeiger Akad. 
Wiss. Wien 57: 239 ( 1920). Cynoglossum Dunnianum Diels, Notes 
Royal Bot. Gard. Edinburgh 5: 168 (1912). Cynoglossum Cavaleriei 
Leveille in Fedde, Repert. 12: 534 ( 1913) and Cat. Seu-Tchouen, tab. 5 
( 1918). H enreyettana mirabilis Brand in Fedde, Repert. 26: 1 71 
(1929). 

The type of C. Cavaleriei (Cavalerie 2117) has its flowers at anthesis 
and shows no fruit. It is a mediocre specimen but one clearly conspecific 
with the type of A. Dunnianum. Leveille had other collections of the 
species, Bodinier 1579 and 2160, which do possess mature fruit but these 
were not associated by him with his C. Cavaleriei. They are in fact the 
basis upon which he reported, Bothriospermum Kusnezowii from Kwei­
chow, Fl. Kouy-Tcheou 52-53 ( 1914). 

In his recent treatment of this remarkable plant, Handel-Mazzetti, 
Symb. Sin. 7: 825 (1936), is incorrect in stating that the nutlets and 
embryo are "erect." As I have already indicated, Contr. Gray Herb. 
75:44-45 (1925), the nutlets and embryos are in fact inverted in 
Antiotrema. This is a very unusual condition in the Boraginaceae and 
is found in only two other genera of the family. 
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