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STUDIES IN THE BORAGLN ACEAE. XIV* 

l\lJSCELL.i\NEOUS SPEl'I ES FROM .t\SIA, l\1i\L.L\ YSIA 
AND Al\IERICA 

f\'AN ~f. JOHNSTON 

Bourreria superba, sp. nov. 

1-\rbor 4-8 m. alta; ramis hornis fuscis laevibus al)undanter breviterque 
villulosis subvelutinis; la minis f olic)run1 late obovatis vel late elliJ)licis 
8-12 cn1. longis 5-8.5 cm. la tis integris, basi in petiolun1 1.5-2 .3 cm. 
l<>ngun1 1 1.5 n1m. crassum abrupte contractis, apice obtusis vel rott1ndis, 
SU[)ra sulJlucidis secus costa1n in11)ressam et 11ervos primarios basin1 versus 
minute inconspict1eque villulosi!:i alibi glabris, subtus pallidioril)us opacis 
n1inute abundanterque villulosis st1bvelutinis, nervis prin1ariis utroque 
l:1tere costae subtus promi11entis 7-9 prominulis cum nervis secondariis 
et tertiaris transverse conjunctis; inllorescentia terminali 1-3 cm. longe 
pedunculata panict1lato-coryml)osa ut videtur 5 10-0ora; alabastro 
obovoideo glaberrimo ca. 8 1nm. crasso ca. 14 mm. longo; calyce aci 
anthesin can1panulato 12-16 mm. lor1go extus glabro intus al)undantcr 
strigosc> a basi rotundata 4-5 n1m. crassa sursun1 gradatim ampliat<), 
apice ca. 13 n1m. diametro, !obis triangularibus ad 4 min. longis; C<>rolla 
gr,Lndi infundibuliforn1i alba 3.5-5 en,. longa (lin1bo 4-5 cm. clian,etro), 
extus praesertim supra n1ediun1 glandulis stipitatis minutis abundanter 
c)bsita, tubo a basi 2-3 mn,. crassa sursun, gradatim ampliato 2 .S ., cn1. 
lc>ngo (apice 2-3 cm. crasso) intus IJasin1 versus villoso, !obis ascenclenti­
bt1s latioribus quam longis ca. 1.5 cn1. lo11gis ca. 2.2 cn1. latis apice 
rotundis infra medium basin1 1 en,. lata,11 versus abrupte contractis; ftla­
n1entis ctt. 5 mm. supra basin, tulJi corollae affixis, 1,artibus liberis 2.5 cn1. 
longis ,1pice sinus loborun1 Ct)rollae attingentibus, basim versus con­
spicue abundanterque villoso-riliatis, infra n1edium glandulis stiJJitatis 
obsitis, supra mediun1 glaberrin1is: antheris ca. 5 n1n1. longis 1 1nn1. 
crass is basim versus affix is; st _ylo glabro, ram is 1 en,. longis, stign1ate 
1.5 mn1. diametro ram is subdu1)lo l,itiori: o\·ario glabro: dru[)is ignotis. 

l\1Ex1co: San Jose, Coalcoman Dist., l\licl1oacan, 7 50 m. alt., llano 
by river, tree 8 m. tall, fl. white, June 22, 1939, Geo. Hinton 1383./­
(TYPE, Gray Herb.); \'ilia Victoria, Coalcoman Dist., l\Iichoacan, 700 m. 

*For STVOIES IN THE BORAG£1\AC!cAE. X[Il. sec Jour. Arnold Arb. 20: 375. 
1939. 
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alt., wooded hill, spreading tree 4 m. tall, fl. white, July 10, 1939, 
Hinton 13905 (G). 

This remarkable species comes from southwestern l\Iichoacan. It is 
most closely related to B. huanita (Llav. & Lex.) Hemsl. but differs con­
spicuously in its very large f unnelform corollas and broad obtuse or 
rounded leaves. The outside of the corolla-tube and both surfaces of 
the lobes are glandular puberulent. The huge size and the funnelshape 
of the corolla in this species are unique, not only in the genus, but even 
in the subfamily, Ehretioideae, to which the genus belongs. 

Heliotropium michoacanum, sp. nov. 

Herba "S dm. alta" basim versus suffruticosa; ramis gracilibus 1-2.5 
mm. crassis 15-40 cm. longis stricte longeque J)auciramosis pilos 1ninutos 
0.2-0. 7 mm. longos adpressos saepe curvatos vel contortos et setas 
rigidas adpressas vel stricte ascendentes saepe e basi subbulbosa orientes 
gerentibus, intcrnodiis plerun1que 2-5 cm. longis; foliis haud firm is 
viridibus utroque cum setis 0.2-1.2 n1rn. Iongis adpressis (supra nonnullis 
e basi pustulata mi11uta orie11tibus) sparse strigosis; Ia1nina 3-7 crn. 
Ionga 1-2.5 cm. lata paulo infra n,edium latioribus utrinque attenuata, 
apice act1ta, basi in petiolum gracilem 3-11 n1m. longum abrupte attenu­
ata, subtus costa et nervis ( utraqur 3-4) j)rominulis donata, nervis 
seco11dariis perinco11spicuis; inflorcsccntiis ebracteatis terminalibus ( sed 
caulibus sy111podialibus, ergo cyn1is rnaturis tanden1 pseudolateralibus) 
n1aturitate elongatis gracilibus ascendentibus 10-15 cm. Jongis usque 
ad 1-5 cn1. supra basim nu dis alibi abundanter Oorif eris, rhachi juven­
tate dense albo-strigosa mox sparse strigosa et v·iridiore: cal)'Ce ad 
anthesin subsessili solum basi1n versus dense strigoso, lobis distincte 
inaequalibus Janceolatis, lobo majore ad 3 .5 n1m. longo et 1 mn1. Ia to 
quam tubo corollae paulo longiore, ceteris ad 3 mm. longis lineari­
lanceolatis 0.2-0.5 mm. latis tubo corollae subaequilongis; calyce fructi­
fero paulo accrescente sparse strigoso viridi ca. 1 mn1. longe pediccllato, 
inferioribus 9-14 n1m. distantibus, medialibus 3-5 mm. distantibus; 
corolla alba inconspicua 4-5 mm. longa intus glabra extus sparse strigosa, 
limbo pate11te acl 5 mm. diametro, tubo cylindrico 3 mm. longo; antheris 
subsessilibus inclusis ca. 1 n11n. su1)ra basim tubi corollae affixis ad 
1.4 mm. longis elongatis rectis in tertia parle superiore angustioribus, 
apice liberis glabris glandulosis obtusiusculis; ovario glabro; stigmate 
sursum attenuato ad 0.9 min. longo ca. 4-plo longiore quan1 Jato quam 
sty lo 4-5-plo longiore; fructu depresso haud lobato 2 .5 mm. dia1netro 
1.5 1nm. alto sparse strigoso stigmate subsessili coronato. 

l\IExrco: Barroloso, Coalcon1an Dist., lVIichoacan, 1300 m. alt., in 
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woods, becoming S dm. tall, 11. wl1ite, Aug. 7, 1939, Geo. llinto11 15069 

( TYPE, Gray Herb.). 
:\ \veil marked species related to H. jalla.r Johnston of Guaten1ala and 

l'hiapas and particularly to H. Hintonii, comb. nov. (//. jallax \';.Lr. 
l/i11tonii Johnstor1, Jour. ,\rnold ,\rb. 18: 15. 1937) of central Guerrero 
(Rio Balsas, Orcz1tt 4385) and southern parts (1'en1ascaltepC'C Dist.) of 
the state <)f l\.lexico. The new S{)ecies con1es fron1 extre1ne western 
~lichoacan. Fron1 its relati\·es the proposed species differs in l1aving a 
sh<)rt cc)rolla-tube and unjt)ined ,1ntl1ers, glabrous at the apex. 'l'he 
[)!ant is green rather ~han pallid. Tl1e ser1als ec1ual or even surpass the 
cc>rolla-tube in JI. 111ici1oala1111111. In 11. fa/lax and//. Hi11!011ii the tube 
C<>nspicuously surpasses the calyx . 

• 

Onosma kashmirica, sp. nov. 

J)lanta bie11nis vel percnr1is erecta; caulibus ad 5 dn1. !011gis basin1 
versus acl 8 mn1. crassis sin11)licibus foliosis pallidulis hirsut is (setulis 
patentibus n1inutis et seti~ rigidis patentibus pallidulis co11sr)icuis 
2 S mn1. lc>ngis clonatis) apicen1 versus cyn1as 1 3 gerentilJus; foliis 
viridibus n1cdio costatis enervatis conspicue l1irsutis et minute echin,1tis; 
foliis basalibus 15-20 cn1. l<)ngis 10 14 n1n1. latis apicen1 vrrsus latiori­
bus deinde basin1 versus gradatin1 attenuatis apice acutiusculis; foliis 
caulinis nun1erosis asccndentibus ligulatis, infra n1ecliurn caulis n1ajoribus 
6 9 c,n. lo11gis 8 18 n11n. latis basim versus abrupte contractis sessilibus 
apicc acutis vel obtusis, su11erioribus gracl:1tin1 n1in<)ribus; c1·n1is scorpi­
oiclcis ad anthesi11 dc11se congest is. f rue ti fer is e]ong;1tis acl IS cn1. longis 
(lloribus S 10 mrn. distantibus), l)racteis foliis suprr111is caulis sin1ilil>us 
set! gracl.1tin1 n1inc)ribus plus n1inus,·e lancc'c)latis 1-3 c1n. longis 4 10 111111. 
lat is scssili!Jus a1)ice saepe attenuatis; cal}·ce ;1d anthesi11 12 16 111111. 
lc1ngo 2 5 111111. longc pedicellato, ]obis linearibus ca. 1.5 mn1. lati5 acutis 
aclpresse llavesccnterque hispidis et minute echinatis; cal) 1Ce f ructif ero 
S 12 mn1. longe pedicellato 16-2 S mn1. longo, tubo cupulato 2 5 111n1. 
11rof uncl<.>, I obi~ erect is 14 19 111111. lo11gis cuneato-lanceolatis n1('clio­
C<>statis ;1cutis setas ascencle11tcs conspicuas llavescentt.>s pungentes 
gerentibus ir1fra n1ediun1 2 3.5 n1n1. latis; corolla llava 2-3 c1n. longa 
granulato-puberulenta apice111 vrrsus 8-10 n1m. diametro in10 ad l>asin1 
ca. 4 mn1. crassa, lobis 3.5 n1n1. latis ad 2 111111. longis late tria11gularibus 
n1argine rellexis n1inute si)arseque cili<)latis; filamentis ca. 10 n1n1. longis 
S 10 n1m. supra basi1n tubi corollae orientibus infra n1ediun1 in lul)un1 
corollae decurrentibus; antl1eris ca. 1 n11r1. lc)ngis apice e coroll:1 2 3 111111. 
longe exsertis, connectivo dorse pilis brevibus et crassis ,Lbundanter 
dona to; nuculis nitidis all)idis 5-6 rnm. al tis. 
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BRITISII INDIA: Pan Dras, Ladak road, Kashmir, 3000 m., Aug. 
1928, R. R. Stewart 10053 (TYPE, Gray Herb.); Dartse to Tsanskar 
Sumdo, Lahul, Punjab, June 17, 1856, Schlagintweit 4432 (G); Jashrang 
cliffs, Sirnla District, Bashahr State, Punjab, 2940 m., May 29, 1928, 
R. N. Parker 2914 (G); Muksi (T.), Kolong, Chenab Valley, Lahul, 
Kangra, Punjab, 3300 m., July 16, 1933, T. R. Chand 115; western 
Hirnalayas, 1500-2400 m., Thomson (G); no locality given, ex herb. 
Falconer ( G). 

This is the plant of the western Himalayas treated by Clarke in 
Hook. f. Fl. Brit. India 4: 178 (1883), as Onosma echioides. It is 
given as ranging from Kashmir to Kumao11 at 1500-3000 m. alt. It has 

been illustrated and described, as 0. echioides Linn., by Blatter, Beat1ti­
ful Flowers of Kashmir 2: 60, t. 45, fig. 3 ( 1929). The plant, how­
ever, is not closely related to the European 0. echioides. Its closest 
relations are with 0. setosum Ledeb. of central Asia, from which it differs 
in its less branched and less abundantly bristly stems and in its broader, 
coarser and yellow-bristly fruiting calyces. 

Lasiocaryum densiflorum (Duthie), comb. nov. 

Eritrichi11111 de11siftor1111i Duthie, Ke\v l!t1ll. 1912: 39. 
! Orcos7ellia D11tl,ira11a Branc.l in I·'edde, l{epert. 22: 103 (1925); 

J>flanzenr. I\l. 252'.)lHeft 97]: 186 (1931 ) . 
. lficrocar_v,1111 D11/l,ica111111z Brand in f'cdcle. J~epert. 22: 101 ( 1925); 

JJAanzen r. IV. 252'.? I Heft 97] : 202 ( 1931 ) . 

The binomial, NJ. Duthieanurri Brand, is essentially a new name f<-)r 
E. densifiorum Duthie. Brand seems to have discarded Duthie's trivial 
name since he believed Duthie's species was an aggregate. Duthie's 
description, however, applies well to the readily recognizable Lasiocar) 1z1rri 
of the central and western Himalayas which is related to L. Munroi but 
is coarser and more spreading, and has larger ( 2-3 mm. rather than 
c·a. 1.5 mn1. wide) corollas. It is similar to M. trichocarpum of south­
western China but that erect plant has larger ( 3-5 mm.) corollas ancl 
the lower flovvers of its cyn1es are distinctly (3-5 n1m. long) pedicellate. 

Lasiocaryum diffusum (Brand), comb. nov. 

,\,/ icrocar_v11111 diff11s11111 Bran cl in Fedele, Rcpert. 22: 101 ( 1925) ; 
Pflanzenr. IV. 252:!ll·left 971: 202 (1931). 

This 1)la11t has the habit of L. Munroi but is more slender and is 
greener and n1uch more sparsely hairy throughout, particularly so on the 
calyx. The peJicels are usually very elongate. Its fruit is covered with 
more rigid, less appressed, trichomes and its dorsal surfaces are t1sually 
more pro1ninently rugose than in L. 1'.1/unroi. The differences in nutlet 
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attachment, however, is n1ost striking. The elongate broad \'entral of)en­
ing in the pericarp, found in all other species of the genus, is in L. 
<liff z,sz11ti closed except near the base. 

The genera Jl,ficrocar_vz,rn and Orcogenia (the latter a l1on1on1·n1, later 
changed to /Jasiocar)1111n) were originally proposed as rr1onot1·r)ic genera 
to inclucle the Hin1ala 1•an F.ritriclii11111 p_V{!,n1ac1,1r1 l'larke and E. ;1Ju,zroi 
('larke. Tn his treatn1ents of tl1e eritrichioicl ll(>raginaceae. I3rand 
cx1)andec.i and redefinecl these two ge11cra to inclucle i.L tota.l of eleven 
si)ecies, four in 1l,Jicrocar_v11rn arid seven in C)r<'Ol{r11ia. His conce[)t <)i 
these genera was eviclently· artificial a11cl confused. Tl1ree of the sr>ccies 
he placed in tl1ese genera, ()rtogc,,ia prrsica (Boiss.) Brand,(). Pa1,l­
scr1ii (r'edtsch.) Brunei, ancl 0. fcr.t;l1a1Lica Brand, are unc.loul>leclly 
s1)ecies of Lapp11la ancl !)rol)al)!y syt1<,ny1ns of L. nzicrocarpa (lJec.leb.) 
13rand, \Vhile twc> others, .llicrocar_\'lflll t1,rkcsta11ir11111 (!•ranch.) !}rand, 
.. tnd Orcogc,1ia arassa,zica ( J<'ecltsch.) Bra11d, can readil 1· l>e acron1n10-
clated in the genus Eritricliiz,111. 

1~he illustrations given b)' Bra11ci, t>tlanzcnr. Heft 97: 186 ancl 202 
( 1931). show the very clifferent nut lets that char,1cterize Lasiorarv111n - . 
and ,ll icrocar_v,1111. Th<" nutlets of true ,11 icrocar.1•11111 <-tre angu !all' and 
h~tve a l1rn1 glabrous J)t'ricar1). 'rhcr<" is a sn1all oblique SU])r .. ll>a:::.al 
at tach111cnt. 'l'he \'l't1lral !,eel is 11ron1inent ancl from the a1)ex is a 
suture-keel for med by the ~tclhesion of thickenecl [)Cric,1rpial edges. 'l'l1ese 
thickened ])ericarpial edges continue as a rim about the nutlet attachn1ent. 

111 true Lasiocar_vu,n ( the correct nan1e for ()rco,1.;t11ia) the rnundecl 
nutlets have a thin pericarr producing unique sht)rt straight ur cur\·ed 
l>ristlcs ,vhich ;_1rc C<)n1n1nnly n1ore or le~s 11ppres!'-ecl. In all ~,)ecies, 
exce1)t L. <lij711.s111n, the ,1ttachn1ent-arca is narro\vly oblong. distinctly 
l~tteral ancl extends over the lc>wer two-thirds of the ventral face. It is 
not surrounclecl l)_y thickened pericarJ)i,11 edges. The short \Veak keel 
,vhich extends fron1 the attachn1ent are;.1 to the nutlet ,lf)ex is nc>t a suture 
l>ut an angle in thf> ()ericar1). Tn L. cliff11s111,1 the conclitions are essentially 
sin1il;tr. 1'he el(>ngate l,ttcral attachment area found in other S()CCies, 
ht>\.vever, h:ts in L. dijfz,sun, l>een narrc)wed by the cncroachn1ent of the 
J>ericarpial n1argins. .\l)ove the n1icldlc, the attachn1ent area is 11early 
closec.l, \Vhilc l>clo\v the 1niclclle, it !1as becc>me triangular or su!Julate in 
nutline. rl'l1e [)rinci{)al ntlctchment surface, hence, <>ccurs in the lower 
thircl t>f the nutlet ventrun1. :\bove it is a groove forn1ed lJy the a[)J1roach 

• 

of pericar1)ial ,v~tlls and in the upper third of the nutlet there i~ a keel 
f<>rn1ed by a11 angle in the unbrt1ken ])ericarp. Bra11d 1>laced JJ. <lijlz,s111rz 
in the ge11us ill icrocar;,•um, l)ut in hal)it and all technical (le tails it is 
l'\'iclently a congener t)f Lasiocar;,•11-nz. l\111nroi. 
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Actinocarya acaulis (\\'. \V. Smith), con1b. nov. 

Eritrichi11111 aca11lc \\·. \\ 7. S111ith, Rec. J3ot. Surv. Tndia 4: 225 (1911 ). 

The nutlets of this species have a crown-like dorsal margin, made up 
of somev,rhat confluent glochidiate appendages, and hence roughly sug­
g-est those of Eritrichium. They have, however, a subapical attachment. 
Ft1rther1nore, they bear, partict1larly about the basal encl, an additional 
series of distinct glochidiate appe11dages outside of the primary coronate 
dorsal n1argin. The species is most certainly not a member of the genus 
Eritriclziit'n-i. It is, in fact, an additional member of the Actinocarya, a 
Himalaya11 genus previously considered monotypic. 

The t\.VO species of .4ctinorarya are very similar in gross habit. Both 
are widely distributed in the Indian Himalaya. The original species 
A. tibctica Ben th., is apparently glabrous though in reality the leaves 
are pustulate and strigose beneath. The dimorpl1ic fruits bear nun1er­
ous n1inute frec1uently uncinate hairs as well as numerous glochidiate 
appendages. In ,4. acaulis the stems and leaves bear relatively coarse 
elongate loosely appressed hairs. The fruit is nearly glabrous and the 
secondary glochidiate appendages are fewer and te11d to be crowded just 
outside of the coarse dorsal margin of tl1e nutlets. 

rfl1e fruits of A. tibetica are dimorphic. Those borne along the sten1s 
are long-pedicellate and are composed of apically attached nutlets bearing 
a small crown perched on the back towards the base. Outside this small 
crown are numerous scattered glochidiate aJ)pendages. The fruit pro­
duced about the base of the plant has short stout pedicels and more 
con1pressed nu tlets. The dorsal crown i!:-inco,nplete or entirely absent. 
Kumerous scattered glochidiate appendages, however, are always present. 
Depau1Jerate plants of .4. tibctica may j)roduce only the basal tyJJe of 
f rt1its. 1'he Sf)ecies, indeed, has a synonym in fl ackelia minima Brand 
in Re[)ert. Sp. Nov. 22: 104 (1925), which was based upon st1cl1 a 
depauperate plant. 

Eritrichium Thomsoni (Clarke), comb. 110v. 

()111rl1alnci1•s Tho111so11i Clarke i11 Tiook. i. Fl. Brit. India 4: 155 (1883). 

This Himalayan plant is most certainly not a member of Omphalodes. 
It has fruit which, in shape, attachme11t and appendages is thoroughly 
characteristic of Eritrichium, in the strict sense, and there is no reason 
for not treating the plant under that genus. 

Amblynotus dauricum (Pallas), comb. nov. 

NT31osotis da11rica Pallas ex R. & S. S),st. 4: 774 (1819). 
Eritriclziuni dauric11n1 Brand, Pflanzenr. IV. 252:i[Heft 97]: 193 (1931 ). 
1l/31osotis obovata Ledeb. Fl. Altaica 1: 190 ( 1829). 
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1:ritriclii11111 obo,•a/11111 I)<.'. l 1rodr. lO: 128 (l~-1(1) . 
• •l111blv11ol11sobor·at11s )ohn:-.ton, c·ontr. c;rav llerlL 73: <,4 ( 1924). . - . 

Hackelia thymif olia ( t\. Dl'.), con1l). TI()\'. 

J:,r/ii11ospcr11111111 tlt_v111ifoli11111 !)( ·. l'rc>dr. 10: 13(> ( 1H4(>). 
Ji. dcfic.r1111L var. pu111il1111i IJcdeh. J.'J. Ross. 3: 155 (1847). 
lla<k<'lia clcjlc.i·" \':tr. p111111/11 11rancl. l1 ll.u1zenr I\' 252'[ I left <iii: 1.?(i 

(1931 ). 

'!'hough ronfL1sed with llac/,.'<'lia (/tfl<'.ra 0J)i~, this J)lant of eastern 
Siberia ~-111d l\Ianchuria is evi<Jentl\· clistinct. It is a n1uch sn1aller. n1ore 
slenclcr and much br,tnched {)!ant with tin}'' corollas, sn1aller fruit and 
[)r<>()Ortion,1tcly n1tH.:h shorter J)Ccliccls. 

Hackelia echinocarya, sp. 110v. 

Herba ut vidctur a11nua strignsa viri<lis gracilis; caulibus asce11clentibus 
V<'I erectis 3 4 dn1. altis SJ)arse ascenclc11terquc ran1<>sis l)asin1 versus 
1 1.5 n11n. crassis strigosis (11ilis 0.5-1 n1n1. longis rigidis); foliis l)as.1li­
l)us non visis; foliis caulinis \'iricJil)us <>l)lancec)latis 2 4 cn1. longis 
3-6 n11n. la tis 111ediun1 versus vel SU[)ra 111ediun1 latioribus apice acutis; 
foliis inferioribus basi in JJetiolun1 gracilen1 acl 1 c111. longun1 graclatin1 
attenuatis; foliis n1eclialil)us n1ajoribus l)revitrr ])eti<>latis vel sub­
sessilibus; l,ln1ina f(>lii n1edic>-cnstata sed c•nrrvata n1arginr incon'\picue 
revoluta t1lrinc1ue strigosa; c~ n1is gracil il)us ran1()S fc1liatos tern1inantil)t1S 
in1am act basin1 bracteatis alibi ebr.:tcleatis n1~tl urilale 10 15 cn1. longis; 
11c>rillus ad 1 cn1. distantil)us; 1>edicellis rigiclis erectis 1 7 1nn1. lo11gis 
,t()ice plus n1inuS\'e rernuis; calJ·cil)us fructiferi-, r1atcntilJus, lol)ic. ol>longis 
2 2 .5 111n1. longis 0.5 0.8 111111. lat is a1>ire acutiusculis; 11uculis 4 )1nn10-
n1or1)his Ol)acis (mi11ule irregulariterque verruco--is) pilos n1inutos rigiclos 
erectos nun1cr<)Sos 1>rof erentil>us, n1argine a cu lens uniseriat<>s glochi­
clial<)S rariter denticulatos 1-1.5 111111. hH1gos ron1J)ressos basin1 \'Cr~us 
1>aullo conllu('11tes gerentibus, f,1cie extcriorc 2.2 2.5 111111. longis infra 
111ediun1 1.5 1.8 111111. latis obtusis n1e<iin-cari11ati!-,, facie interiorc angu­
latis subtrifaci~tlibus ()attlo s11J)r:_1 n1ccl1un1 arcolan1 ovatarn 0.5 111111. 
lo11ga111 gerentibus; gynobasi cle1)ressc 1>)·ra111idali cun1 stylo ca. 0.5 111m. 
ltH1go i11slructo; sly•lo apices nuct1larun1 l1aud attinge11te. 

l'1r1N,\: \-tu11-tle, ,-unnan, 2700 n1., her!} on ope11 slnJ)e, corolla 
grec11ish yellcr"v, Se1)t. 1935, lf'a,,g 7029:!. (1'\'Pl·, (;ray Hcrll.). 

1"h is very cl isti net S()e<:ies set·n1s to l)c 111<1s t close I}' related to J/. t }1 _vn, i­
j olia (,\. l)l'.) John:::.t<)n, <>f .\fanchuria a11d a.djacr11t :-,iberia. It liiffers 
i11 l1aving h<>n1on1or1>l1<)L1S 11utlets vvhich are verrucose on all surfaces ;1nd 

ecl1inate (wrth n1irn1te stiff erel·t l)ristlcs) on the !Jack and face ~1nd evc11 
on tl1e n1argir1al 3.f){Jendages. ·rhc hair::-. on the lea\·cs ~tre longer a11cl 
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more closely appressed than in H. thymijolia. The fruit of this latter, 
more northern species, has heteromorphic nutlets. One nutlet is muricate 
while the remaining three are more broadly margined and smooth. The 
odd nutlet has the bristles springing from bulbous bases. These are not 
present on the margin. In the proposed species the bristles on the nut­
lets do not have bulbous bases. They are present even on the nutlet­
margin and frequently give the latter a ciliate appearance. 

I have seen only old withered corollas of H. echinocarya. These are 
about 2 mm. long and have orbicular lobes almost 1 mm. long. The 
tube is broadly cylindrical and about 0.8 mm. thick. The minute nearly 
orbicular anthers reach to almost two-thirds the height of the tube. The 
minute trapeziform faucal appendages are puberulent. Their apices 
slightly surpass the level of the corolla sinus. They bear a minute ellip­
soidal gland. The collector gives the flower-color as gree11ish yellow. 
The very similar corollas of H. thymif olia seem to be white or even 
sligl1tly yellowish or bluish. 

Rochelia laxa, sp. nov. 

Herba annua erecta 5-20 cm. alta e basi !axe ascendenterque longi­
ramosa cum pilis tenuibus rigidis adpressis vel ascendentibus vestita; 
foliis inferioribus oblanceolatis basin1 versus attenuatis ceteris linearibus 
vel oblongis; cymis racen1iformibus parvibracteatis unilateralibus; 
corolla purpureo-caer11lea ad 2 .5 mm. longa, lo bis orbiculari-ovatis ad 0.8 
mm. longis; calycibus fructiferis 3-5 mm. longis 5-20 mm. distantibus 
basi rotundis (baud auriculatis vel gibbosis); !obis 5 ligulatis vel 
oblongo-lanceolatis 2.5-4 mm. longis 0.5-0.8 mm. Iatis ascendentibus vel 
arcuato-decurvatis apices nt1cularu1n 0.5-1 mm. longe superantibt1s, 
supra medium herbaceis inconspicue costatis, apice acutis, infra medium 
crasse cos ta tis et rnembranaceo-margina tis ext us pilos rigidos uncinatos 
e basi bulbosa orientes 1-3 mm. longos J)roferentibus; pedicellis fr11cti­
feris 3-8 mm. longis ct1m pilis uncinatis rigidis obsitis imam ad basim 
ref ractis rec tis patentibus apicem verst1s vix i11crassatis; nuculis bin is 
3-3 .3 mm. longis abundanter minuteque tuberculatis, tuberculis pilos 
perinconspicuos stellatos mox deciduos gerentibus; stigmate 0.2-0.5 mm. 
apicem nucularum superante. 

BRITISH INDIA. K a sh m i r : lv1itsahoi, Ladak Road, 3150 m., 
.i\ug. 1928, R.R. Stewart 10002A (G); Rachogba, Rupshu, 4020 m., dry 
ground, fl. baby blue with whitish eye, June 24, 1931, Koelz 2104 ( G); 
Bok, Zanskar, 3450 m., camp-ground, Sept. 13, 1931, Koelz 2946 a 
(TYPE, Gray Herb.). Punjab : Jispa, Lahul, 3150 m., dry plain, 
fl. baby blue with narrow white eye, June 15, 1931, Koelz 2042 (G); 
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Sisu, Lahul, 3600 m., lawn of dak bungalow, fl. blue-purple, June 11, 
1931, Koetz 2030 (G); Rarig, Lahul, 3600 1n., fl. purple-blue, July 7, 

1933, Koetz 5304 (G). 
This very well marked species appears to have its closest relative i11 

R. niarrocal)'X Boiss. (includes R. rectipcs Stocks). It differs in its much 
more loosely bra11ched habit, elongate inOorescences, and dellcxcd­
s1)reading rather than ascending })edicels, .ts well as in its coarser obtusish 
calyx-lobes which onl1· very' sl1t1rtly sur1)ass tl1e nutlcts. It also l1as 
sn1aller nullcts and a shorter style. 'fhrre are now five S{)ecirs <>f 
Rocl,elia kno\vn fron1 India,- R. lax:a John::-tnn, R. 1narrocal_vx Boiss., 
R. cardioscpala Bunge, 1-?.. st_vluris Boiss. and R. dispcr1na (L.) \\'ettst. 
Only R. la.ta ,.ind R. ,nae rocal_\'.r bear unrinate hairs on tl1e pr<licels ancl 

ca11·x. 

Trigonotis tenera, sp. nov. 

J>lanta l1erbacea strigosa; caulibus 11luribus subsin1plicil>us strigosis 
1 2.5 dn1. longis 0.5-1 n1111. crassis gracillin1is ut \'icletur prostrati::- vel 
l,Lxe decurnbentil)us e radicc gracili orienlil)us: fnliis l),lSalilJus 4-7 111111. 
Ionge peli<)lalis, lan1ina triangulari- V('l <)l)longo-ovata vel 5ubc<>rclata 
2 4 cn1. longa 1.4 2 .2 cn1. Iata a11ice acut .. t vel ol)tusiu::-cula l,asi 
truncata vel sul>ct>rdata; f<>liis sur1erinri!Jus valcle sed gradatin1 reclurtis, 
SU[)rcmis (,id l)asin1 intloresce11tiae) 5 10 n11n. lo11gis ct 1 4 n11n. longe 
I)etiolatis; intlorcsce11ti,1 gr;_lcillin1a ~i111plice 7-20-llora racen1osa uni­
laterali caulen1 foliosun1 tern1inantr 8 l<> cn1. lc>nga; tlorilJus infi111is 
( 2 3) bractc,ltis, ceteris ebractcatis: 11nrihus fructiferis 5 10 111111. dis­
tantilJus; peclicellis ascendentil)us gracillin1is ad ar1tl1csin 2-3 111111. lon~is 
f ructifcris 3 4-11!0 lnngi(>ril>us; cort1lla 2 111111. lnnga raerulea, tul)o ca. 
J .2 n1n1. l<>ngn glabro; c,1l}'Ct' strignsc> lohis ;1cl antl1rsin c,1. 2 111111. lo.1gi~ 
,Lscende11tilJus la11ceolatis, lol)is ralycis fructiferi paulo accrcscrntil)us 
ad 3 111111. lo11gis. tul)o cal}·cis f ructi feri 0.5 0.8 111111. long<> 11!11s n1inus\'C' 
clistincto 11alliclc1 cupt1lato; 11uctilis 1 1.3 1nn1. longis hauci tetral1edr;1lil)us 
bifaci,1libus s11arsr breviter 11ilosis, dor::-t' sul)t>lanis in an1bitu O\'ati~. l)asi 
r<>tundis vel olJtusis, apice acun1inatis, n1argine incons11icue incras~;Ltis 
obtusiusctilis, antice valde ,1ngulatis acutis, c::irina infra 111cdiun1 nuculae 
in stipite111 0.3-0.5 111111. lo11gun1 clivergentr111 ;1l)rt1[)te tra11::_..n1utata. 

('1fINA: :\Ieng Shan, l•'ei Hsien, Shantung Jlro\'., 900 111., \'<'ry· tencler 
herb on siclc of wall, 11. sn1all blue, Aug. 4, 1936, ('l1ro c'i l'<'11 ~,1:! (T\"PE, 

Gra 11 IIerb.); l\Irng Sl1,Ln, l•'ei Hsie11, 1100 111., herb in shadr, 11. l>lue, 
,\ug. 6, 1930, ('J,ro & 1·cr13--12 (G). 

• \ delicate perennial herl) ,vi tl1 n u111erous 
leaves are thin and incons11icuc>usly strigose. 

very slender sten1s. Tl1e 
Tl1ose al)out the ba~c of 
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the plant have slender elongate petioles. The sler1der unilateral inflo­
rescence terminates the nearly simple stems. Since the i11florescence is 
bractless except at the base, the pla.nts aJ)pear to be leafy up to the 
middle and leafless above. The nutlets are elongate with a flattish 
obscurely margined back and a sharply angulate inner face. The ventral 
keel diverges at an act1te angle from the plane of tl1e dorsal face and 
below the middle of the nutlet conti11ues off as a well developed divergent 
stipe. This stipe is straight or slightly incurved. The basal anterior 
portion of the nutlet (corres1)onding to the basal triangular anterior face 
in tetrahedral nutlets) is not conspicuous. rrl1e nutlets arc evidently 
elo11gate and bifacial. 

Trigonotis Archboldii, sp. nov. 

Herba decun1bens; caulibus foliosis assurgentibus 1-2 dn1. altis 
simplicibus vel sparse ascendenterque ran1osis 1-2. 5 mn1. crassis ct1n1 
pilis fulvis crassis rigidis ca. 1 n11n. longis adpressis vel ascendentibus 
vestitis; fo]iis firmis evicle11ter costatis sed enervatis, supra glabris vel 
la1ninae apicem versus sparse strigosis, subtus {)allidioribus secus costam 
et margin em strigosis alibi saepissime gl,1bris, setis f olii val de ad1)ressis 
rigid is 0.3-0.5 111111. lo11gis no11 raritcr e basi l)Ustulata orientil)us; la111in:1 
elliptica vel la11ceo-elliptica 1.5-4 cm. longa 0.9-1.5(-1.9) cn1. lata, apice 
rotu11da vel obtusa apiculata, basi in petiolun1 act 2 1nn1. latun1 1-2.5 en,. 
longun1 abrupte co11tracta; cyn1is tern1inali bus ( sed perspicue laterali­
bus) 10-40-floris race1nosis ebracteatis vel ra ri ter i111an1 ad basin1 brac­
teatis, f ructiferis 3-8 cn1. longis ad 1 en,. crassis cylindraceis; corolla 
6-8(-''12") mm. dian1etro, tubo ad 2 mm. longo; calycc ad a11tl1esi112 
n1m. longo 2-4 1nn1. longe J)edicellato, !obis o\:atis acutis ca. 1 111n1. h>ngis 
apice ca. 0.4 n1n1. infra appendiculas f auciun1 corollae attingentil>us; 
caly1cibus fructiferis 2.5-3 n1m. longis ca. 5 111m. longe asce11denterque 
J)edicellatis, lobis elli11ticis quarn nuculis ca. 3-4-plo lo11gioril)us; 11uculis 
erectis tetrahedralibus ca. 1 mm. altis laevibus nitidis angulatis acutis 
basi affixis. 

BRITISTI N°EV.' GUINEA: ~It. Albert Edward, head\.vaters of Cl1iri111a 
River, 3550 n1., con1n1on, n1assed between boulders 011 river-l)<>tton1, 
asce11ding her!), 11. 11ink ca. 12 mm. dian1eter, June 29, 1933, Brass '1381 
( G); l\lurray Pass, \\'harton Range, 2840 n1., grassland bordering forest 
and on ba11ks of strea,ns flowing tl1rough forest, con1mon, fl. \.vl1ite, .July 
2 5, 1933, Brass 4598 ( G); l\1t. Tafa, 2310 m., edge of road a11d resthouse 
clearing, comm()n, fl. wl1ite, l\1ay 24, 1933, Brass 4024 ( T\'PE, Gray 
Herb.). 

'fhis is a conventional Trigonotis with the flowers in an el<)ngate naked 
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racen1ose C)'n1e. C)nly t\vc> other S[)ecies of this group are known f rtlnl 
New Guinea. l'hesc are T. i11oblita F. v. l\Iuell., Trans. Rov. Soc. 

. . 

\'ictoria, ser. 2, I: pt. 2, [). 31 ( 1889), f ron1 the crest <)f the Owen 
Stanclle\' Ranges, ancl T. lluac/,:ci F. \'. l\luell. 1.c. 30, fron1 :\It. \'ictoria . 

• 

'I'he tyr)es \Vere collectecl lJ_y· Sir \\'illia,n ~Iac(;regor in 1889. The J)re~-
e11t s11eries is 111ost ch.>sely rclatecl to T. inoblitu frotn \vhich it differs in 
its very' n1uch larger corollas, longer 11eclicels, and ,nnre elongate lr,1f­
bhl<les. Trigo11otis i11oblita, juclg:ing frnn1 ciescri1>tion, has orl>irular- to 
elli1)tic-ovale lc;1f-blacles. petiolate l)C'l<>W ancl srssile abo\'C, corollas 2 3 
111111. broacl, ancl 11edicels 1 2 111111. long. The other Jl;.1r)uan S[)ecies, 
1'. !Eau< kti, has the lea\·es "lint>ar- tc1 elongatr-la11ce<>late or the lo,,·er 
n1<>r{' ovate, l>roaclly sessile," rro1vvcircl, l8-3C) 111111. long ancl the naked 
"c<>ry·n1lli for111 ., C)'lllt>S 2 S c111. l<Hl,g. '1'}1e pe<licels arr ,ls long a.s tl1c 
cal_yx (ca. ~I 111111.) or snl>n ~0111e,vhat longer. l'he nt1llets are 2-2.5 n1n1. 
long and a1)r:1rrntl)· l)ifacial. 'l~he corolla n1ust he over 5 111111. !)road. 
'l'his latter S()<•rie.:; is evident!)· a distinct one and very clifferent frn111 
T. i11ohlita ancl '/' .. lrc/1/Jo/(/ii. ']'he J)resent S[)ecies is nan1ed in h1lnor 
oi :\Ir. Richard \rchbolcl, ,,·ell kno,vn ex1)lorer. '!'he l:.:11e ,vas collcc:tt><l 
cluri11g l1is first ex11editio11 tn Xc,v (;uinea. 

Trigonotis abata, :-.p. nov. 

1--Ierl>a re1)ens; caulil)us 0.5 1 111111. cr,tssis elc>ngatis longe clichoto111e 
ran11>sis strigosis; fnliis alternis 3 20 111111. clistanlil>us asymn1etricis <>vatic; 
\·el elli1>ticis 8 20 111111. longis 8 15 1111n. Ia tis, utrinque setis 0. 1-l 111111. 
longis rigidis ( in facie su11eric)re lan1inae ascenclentibus. i11 facie inieriur;.• 
acl11ressis) e IJa:-.i f)Ustulata orientillus ollsitis, costatis (C<>sta cur,ata) 
sec] e11er,,atis, a1)icr <>litusis a1)irtilatis, basi lan1inac oblic1uis, in l)Ctiol11111 
-;ul>v:1ginatun1 acl 2 111111. longun1 ct lat un1 al)ru11te contr~1ctis: lloril>u'­
caulinis ~olit,lriis extra-axillaribus sae1)e infra !)L'tiolos grstis: J)cdicellis 
strigosis ad a11thesin 1 2 111111. longis n1a turitate 2 ~~ 111111. lnngis rt'l t1r, a­
l is: caly•cilJus ca. 2 111111. lon.~is strignsis, lol1is lanceolatis ca. 1 n1n1. longis 
c1t1an1 tul>n corollar clll[)lo longi<)ril>us: lobis cal)·cis fructiferi <>i)longc)­
<>vatis ,1cutis acl J 111111. lnngis l .5 111111. latis, ;111icc acu111inatis 11urtilas 
1>,1tilo su1)erantil>us; corolla all>a. lin1l)o ad 5 111111. dia111etro: 11urtilis 4 
.. l11gulatis erectis nie;ris laeviL>us ( vrl sulJ lente n1inutissin1<' 11unctulatis) 
1.5 111111. la tis ca. 2 .1 111111. lon~is dorsi-vc11traliter con1prcssis ergo clu1)!0 
latioribus c1uan1 crassis, clorso in an1bitu <>\·atis 1.5 111111. latis ca. 2 111111. 
longis, vent re carinatis ol1t usis, in1a acl basim Cctrinae cicatrice ol)lic1ua 
n1inul~t trian,gu]ata clonatis: g>·nol>asi l,1te 111·ran1i<lali: stign1ate ca. 2 3 

altituclinen1 11ucul..te attingcntt'. 

J)uTc11 NF:\\' (;u1NEA: 7 kn1. :\'E. of \\'ilheln1i11a-tor, 3560 111. alt. 
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creeping in ground-n1oss of forest-edge, local]:-,· common, fl. ,vhite, Sept. 
1938, Brass & .,:lf_vcr-Drccs 9,~3<'? ( T'l'PE, Gra>' Herb.); Lake Habben1a, 
3225 m., cree1Jing in ground-moss, sl1rubbery b<>rdering fr>rest, fl. white, 
.i\ug. 1938, Brass 9477 ( G); 9 kin. ~E. of Lake Habl)en1a, 2 800 n1., 
prostrate and creeping 011 open sandy bed of a strearn, rare, 11. ,vhite, 
Oct. 1938, Brass IOlilc~ (G). 

'fhis vcr1· distinct species is rernarkably sin1ilar in all vegetati,•e de­
tails to the pla11t of n<)rtheastern Ne,v Gui11ea described as Zocllcria 
procun1,bcns \\'arb. 'J'he 011ly olJvi<)US difference is i11 the lengtl1 of the 
petioles. 'fhis creeping plant roots at its nodes and clings clt)se to the 
ground. Its leaves, alternating on either side of the slencler sten1s, arC:' 
11attened against the substratun1. So flattened against the soil is tl1e 
plant tl1,1t the sten1 and leaf-blades lie ir1 a single !)lane. In accon1-
1nodating a basic 3/5 l)hyllotaxy tr> this ilattenrd clorsi-ventral di~tichous 
arrangen1ent the short petioles ha, 1e bccon1e slightly t,,visted and the 
blade oblique!}· re11excd at its base. 

The discovery of this a11d the follo,ving })ar)uan species J1as forced a 
co11sideration of tl1e precise relationsl1ir) existi11g l)etween the ~Ialaysian 
ge11era Zoclleria \\'arb. (1892) anti llai 1ila11rliu Stapf (1894), and tl1t> 
n1ore wide!)· distributed genus Trigo11otis. .\s a result I an1 nt)\\' of thl' 
opinio11 that these three genera are so close!)· and intin1atel}· reb1ted that 
their continued separation can no longer l)e justified. Lof'llf'ria ancl 
l/rz'ui/rz,1rlia ,1gree in all vegetative and lloral cletails excc11t tl1e 11un1IJl'r 
of ovules. 'fhe only justification fnr separating tl1en1 fron1 1'ri,f!,011otis 
n1ust rest in their t)'l)e of inflnre$ccnce and in the forn1 nf tl1eir nutlet~. 
Tl1e 111>,vers of these ::.\Ialaysian ge11er[1 are l)orne singl}' along leaf),· 
[)rostrate or cree11ing sten1s. In Trigr,notis tl1e llo\vers are l)orne in 
ter111inal racen1ose C\'111es. These C\'n1es are usuall\· naked l>ut in son1e . . . 
species ( e.g. T. ra(licu11s :\laxin1. a11d 7'. dclicat tfla Ha11cl.-~lc1 LZ.) the~· 
l)ear nun1erous co11s11icuous leafy bracts scatterecl throughnut. 'fhese 
leafy br,1cts Ol){)ose the pedicels or are borne al)ovc then1. 1'hc flo,vers 
o[ Zoc/lcriu a11d Ila1.•ila11dia are also extra-axillar>·· 1'here is accordingly 
no re:1I n1c>rr1hological diff ere11ce l)etv,ee11 Zoclltria and lla1 1ila,1dia a11tl 
the species of Trigo11ot is 1nentio11ed, either i11 inllorescence <)r gro~·tb­
l1abit. 

Tl1e nutlets of the S()ecies of Zocllcria and lla·vilanrlia, r1rcviousl_y 
k.no\vn, are ver}' uniforn1 in structure and sl1a1)e. In the r1articular 
case of Zorllcria prorztnrbcns and llavilandia papzfa11a tl1e>' ,lre so sin1ilar 
as to be alrnost indistingtrishable. TJ1ey are son1e,vhat cnn1pressed lat­
erally a11d have a rounded back. They 11ave no ridges, ,vin,g~, nor angle::, 
,vhicl1 distinctly separate the dorsal and ventral surf aces an<I thus f orn1 



60 JOLIRN.t\L OF Tl It ARNOLD 1\llBORETlll\1 I VOL. XX! 

tl1e so-called "bi facial" nutlet. The tetrahedral forn1, which prevails in 
1'rigonotis, and which develops by t11e forr11ation of a transverse a11g1e 
or ridge across the back of a bif acial nutlet, is nut known i11 tl1ese older 
Sf)Ccies of 11 aiiila11(/ia or Zocllcria. 1'11ese cletails in nutlet-forn1 1>erl1a1)s 
coulcl have ju~tified the continued recognition of Zocllcria and Havilat1(iia 
h~Ld not the prc~enl species l)ee11 disco\'Crecl. In Trigo11otis abata, n. sp., 
we have a Sf)ecies \Vhich agrees witl1 Zocllcria proc111nbr11s in aln1ost all, 
even lhe 111ost n1inor cletails, exce1)t clnly in the nun1ber and for1n <>f its 
11utlet~. Sucl1 extenc.le<l agreen1e11t can only be tl1e restllt of a \'er)' stro11g 
ancl in tin1atc relationship. \' et though giving every evidc11ce of a close 
relationsl1i1) \\'itl1 Zocllcria proc111,1bc11s our nevv s1)rcies bas only' four 
nutlets and these IJifacial in fclrn1. T11 t)·pe and for111 its nutlets agree 
l)erfectl:y \vitl1 tl1llSe elf such inclubit~llJle n1en1l)rrs <)f Trip;o11otis as, 

1'. litliotropifolie1 H:1ncl.-.i\lazz., 7'. (lclicatula I-Iancl.-1\la;;z. and ~!'. Rockii 
Johnston. The J")._1puan plant falls naturally and i11cvitably int<> Trigo-
110! is. \\'ith T. abata est~1l)lisl1ecl as a11 i11clubital1le s1Jecies of Tr1go11otis, 
all the Slll)l1t)Sec1 rx.'culiarities in hal)it, \Vhich n1igl1t J1ave been used to 
justify the cnntinurcl recognitio11 of Zocllcria ancl Ila·uila11clia, havr uee11 
con11)letel)' clestroye<l. Tl1ese sn1all J)utative ge11era and 1'rigo11otis can 
be clistinguisl1ed only b}' the presence cir absence of a n1arginal wrinkle 
or riclgl"' in the 11ericar1). \\'he11 the c)l)\'iously close affinity of Zocllrria 
procu11;bc11s ancl Trigonotis abata is considered, t11e difference in the 
prese11ce <ir al1sence of a wrinkle seen1s trivial indeed. Th~r sn1all 
~Ial,L}'Sian gcner .. 1 are consec~ue11tly subn1crgecl in 1'rigonotis. 

In su bn1erging Zocllcria in Tri,r;o11otis J an1 aware that Gurke, Engl. 
& flranll, ~at. l)Oanze11f. I\'. 3a: 81 and 131 (1893) considerecl it so 
rl'n1ark:thle that he placecl it in a special tribe (lhe Locllcriac) ,ls the 
culn1i11~ttion <..lf l'\·ulutio11 i11 tl1c I3ora,~i1zaccac. His sole reason f(lr cltling 
thi~ \Vas founci in the pleio111erous gynoecit1111. 'fhe original s1)ecies, 
/.o('//l'ria procz1tnbc11s, l1as tlovvers J)roducing 10 ovules ,.tnd 10 11utlrts . 
. \nothc·r specit•s. \vhich n1ust gc> into Zocllcria if that gc11us continul's tel 
be rccognited, is tli.·Scribec1 below as Trigonotis plcionzcra. Il clevelo11s 
8 10 ovules an(! nullets. Bc..1tl1 species co111e fron1 northeastern New 
(;uinea. lt is :111 i11teresti11g facl, however, that both of these s~)ecies, 
which are cll)\'iouslv clifferent, show strong affinities with s1)ccies t}13t 

• 

J1avc a 11orn1al ,g)·nocciun1 a11d so are exclucled frnn1 tl1c genus. 1\s l1as 
l>ecn n1enti1H1ed, /.ocllcria procz111ibc11s agrees witl1 Tri,P;onotis abata in 
all rl1~1racters save only the sha1Je and nun1ber of nutlets. Sin1ilarly, 
Trigo11ot is plcio,tzcra ,1grees \vitl1 H avila11dia rohusta Johnston in prac­
tically ,11! clet:1ils e~ce11t the nun1ber, forn1 and 111arki11gs of the nutlets. 
'l'hc agreen1ent l)etween Trigo11otis plcio1ncra and each species of Jia·vi-

• 
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la11dia is so extensive and so detailed that mere differences in nun1ber of 
ovules developed seem trivial and rather specific than generic in value. 
In fact, I an1 of the opi11ion that the pleiomerous gynoecium of Zoclleria, 
far from being the survival of a condition in the ancestors of the 
Boraginaceac, is merely a recent reversion to that condition. It is inter­
esting, but is n1erely a secondary character of recent origin, prese11t in 
two species both of which have other evident relatives with normal 

• gynoec1a. 
Eight l\lalaysian species are knovYn to belong to the Z ocllcria and 

Havilandia grOUf)S of Trigonotis. These prostrate plants with cauline 
flowers may be readily keyecl as follows: 

()yules and 11utlets 8-10. 
Corolla 7-9 111111. broad: leaYes elliptic- to oho,·ate-oblong, 

-;trigo-,c on 111argin a11cl 111idrih, othcr,vi-.;e g-labrous ..... T. plcio111cra. 

Corolla ca. 4 111111. broad; lea,·es orbicular to o,·ate, conspicu-
ously strig-ose on both faces ...................... T. procll111bc11s. 

Ovules and r1utlcts 4. 

N utlets ang·ulate, clorso-ventrall_y con1pres-.;ccl, 111arg-ined ....... ?'. abata. 
Nutlets ,-vith rounded back, !:-.0111e,,·hat laterally CCJ111pre=-,:-,ed, 

11ot n1argi11cd. 
Lea,·e!:-> linear-lanceolatc, acute .......................... 1·. 111i1111ta. 

Leaves nhlo11g--obovate to ohla11ceolate, apex obtuse or 
rounded. 

Fruit opaque. minute!_\' tuherculate. 
c·orolla 8-10 111111. broad; pedicels 8-1.2 111111. long-; 

leaves oblanceolatc ............................ 7'. rob11.sta. 
("orolla 4 111111. l)road: pedicels 1-2. 111111. long: leave:-. 

elliptic or obo\'ate ............................. . T. npaca. 
I•'ruit lustrous, sn1oolh. 

I~ea\·es oblanccolate, g-raclually C<lntractecl into the 
petiole; nutlcts lanceolate; Borneo ........... T. bor11ce11sis. 

I,eaves ohovate or elliptic, abruptly contracted to a 
short sheathir1g J>ctiole; 11utlcts short: Papua .... T. pap11a11a. 

Trigo no tis pleiomera, sp. nov. 

Herba prnstrata; rarnis gracilibus 0.5-1 1111n. crassis elongatis ascen­
denter ran1ulosis strigosis; f<>liis al tern is elli])tico- vel ob<Jv~1to-oblongis 
1-2 cm. longis 3-9 mm. latis medium versus vel supra n1erlium latiori­
bus, apice rotundis vel late <)btusis obscure clpiculatis, basi in petiolun1 
ca. 2 mm. latum gradatim vel abrupte contractis, subtus secus costa111 
cum setis adpressis nun1erosis 0.5-0.8 mrn. longis ornatis alibi glabris, 
supra glabris, margine setas adpressas \1el ascendentes gerentibus; flori­
bus caulinis saepissime extra-axillaribus; pedicellis 10-1 S 1111n. longis 
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gr,tcilil.>us strigl}Sis; c<.>rolla all)a, lin1bo 7 9 111111. (!ian1etro; calycr 4-5 
111111. !011go l)asi111 \'Crsus lobat() fructifero vix accrescente, !obis ol>longis 
secus linran1 rr11tralen1 strigosis alil)i glal)ris c1uan1 ttil><> corollae subdu1)lc> 
longioril)us: n,·trlis 8 10: nuculis 8-10 11lu~ n1inusve J) .. 1llidis laevil>us. 
a l,1lere visis ca. 1.1 1.4 111111. al tis et 0.8-1 111111. latis I)aulo infra n1ediun1 
latioril>us, 111arginr ,·entrali rectis erectis. clorsc) rntunc1is (haucl angu­
latis), 11utulis ab apicc ._,isis cunratis ad 0.5 111111. crassis, \'Cntre acutis; 
ciratricr 1>lus 111inusve <>i)lic1ua vcl subbasali elong~tla n1inuta i111an1 acl 
L>asin1 carinae nucular gesto; gy•nolJasi concrt\1a ,·cl sul)[)lana. 

"\oRTIIl•.:\ST ~E\\' l;l 1INE,\: Sar;1\vaket, :\Iorobe T'rov .. 3b00 3()00 111.1 

.\[)ril 7. 1 GJ 7. ( ·1c11zt11s 5Y,\'V ( T\'PE, Gra~· Herl).); San1anzing, l\for11l)c 
I)rov., 2400 2700 111., cr('eJ)er, edge l>f l)ush, 11. \vl1itt•, I;el>. 15. JO)l). 

(.'/c111rns si11t 110. ( (;). 

I'his [)l;1nt ha~ tl1e hal>it ancl .~eneral a1)J)earance of 7'. pap11a11,1, 1'. 
ro/111.1/11 and ·1·. opara, but has the nun1crous nutlets of 1'. procz1111/Jr11.1. 

Its hal)it is that of I!a·uila11clia i>ut tl1e 11olyn1<•rous g_ynoeciun1 l)elongs to 
Zoclltria. 

Trigonotis procumbens ( \\"arl>.), con,l). 110,·. 

/" 1' I I 1 • r 1 (, /' , , >, 11 111 h 1 11 s \ \ , t r l >11 r .t: . I : 1 1 t . J ah 1 I>. 1 7 : .?X ( I X q J ) . 

~()RTIJI \ST ~1-\\' (;l'INE\: l·'inisterre 11l()lllltains, 1400 111., trt'<.'l)ing. 
( >ct. J 5, 1888. !!tll1t•1 i: .1.,J (T\ Pl~, l~erlin): Sara,vakrt, 2400 2700 111., 
1 93 7, ( 'It IJI, 11 s !i 0,\'7 ( c;) ; Sa n1an 1,ing, ~1 nrobr J)rov ., crcc1)er, ,vc>t grou ncl, 
stee1) rnountain. 1500-1800 111 .• ~l·11t. 23, 1938, ('lc,nrns ,\'c~'n2 ((;). 

Trig·onotis minuta ( \\·crnl1.) Jnhnstcu1, ( ·ontr. (;rL1>· Herl, 81: 81 
( 1928). 

l.1/ltost1·r11111111 111/11//IIIS \\ t'r11l1. 'rra11-.. I.inn 
l J<J((,). 

l'l11f/l1J/1,1//,r_\'1· 111i1111/11s l \\ t·111l1.) _i(ilJn...,(011, 

(]l)_!,i). 

~c1r. l.1 ► 11cl(ln,:-.er . .? 9: 118 

'}'his s1lcci1•s rl'n1ains kno\\'11 fron1 a tin~, i11adequate S{)Prin1rn cnlll'Cll'<l 
!)y' I'-loS!-, l>l'l\\'l'l'n 3100 ancl 3 700 111., c111 :\It. l'arstensz. Dutch .'.\t'\\' 

(;uinea. cluring the \\'ollast<ll1 l~x11eclitio11 ,1f 1912 13. 'I'hl' fruit 1:-. 

not kno,vn. 

Trig·onotis 1·obt1sta (J<>hnstnn). con1l). 110,. 

llu~•,l,1111!1,1 rci/111s/a _111(111 .... t,111. _1(1111 •• \rn()ld \1 l> 16: !111 ( }<J35 ). 

K1111\l't1 onl_y fron1 the t~·l)l' ( I~rass _5(>,\'J) collectecl at 3680 111 .. :\It . 
. \Jbert I•:cl\\'ard, llritisl1 ~e\\' (;uinea. 

Trig·onotis opaca ( J ol111~ton) 
1 

Ct)n1 b. 110,·. 

l/(1,·1lt11l(/111 ,1f'aca J(llit1...,l<Hl . .Joui. \111cdd \rh.16: ]<)() ( 11)35 ). 
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Known only from the type collected by Brass no. 4178, in the l\1urray 
Pass, \Vharton Range, 2840 m., British New Guinea. 

Trigonotis borneensis (Stapf), comb. nov. 

1 Ja._1ila11c/ia bor11cc11sis Stapf, rfra11.s. I~inn. ~oc. J.,on<lon, !-,er. 2, 4: 209, 
tab. 16 ( 1894). 

J_ithospcrn111ni borHCcnsc (Stapf) Boeri. Hand!. 1:1. Nederl. Incl. 2: 488 
( 1899). 

l)fa.<1iobotltr3•s bor11cc11sis (Stapf) Johnston, c·ontr. (~ra)' Ilerb. 73: 68 
( 1924). 

K11own only from the higher altitudes on ::\It. Kinabalu, British ~orth 
Borneo, where it has been found by various collectors. 

Trigonotis papuana (Hemsl.), comb. nov. 

Jfa .. ·1"/a11dia papuana Hen1!-,ley, Kc,v Rull. 1899: 107. 

BRr1·1s1-r KEw GUINEA: l\lt .. i\lbert Edward, 3680 n1., Bra.ss 4245 

( G). NORTHEAST N"E\.V GuINE;\: vicinit)' San1anzing, tipper camp, 
prov. l\Iorobe, 2400-2700 m.

1 
creeping, n1arsl1y grassland \,vith T. plcio­

t1icra, Feb. 15, 1939, Clemcr1s sine no. (G). Du1·c1r i'\E\\' GurNEA: l\1t. 
\\lilhelmina, 3800-4100 m., a111ong grass-tussoclzs, wet sc)il, Sept. 19381 

Brass & 11,Jyer-DrcPs 10042, 10105, 10106 and 10215 (G); Lake 
Hal)l)c1na, 3225 m., sandy banks of grassland stre,1n1s, Aug. 1938, Brass 
9176 (G). 

'rhis s1)ecies vvas origi11ally based t1pon collections n1atle from British 
Kew Guinea, obtained on l\It. Scratchley, 3660 111., and in the \\'harto11 
Range at 3330 m. Possibly also referable to this species is a collection 
( Kjcllbcr{!, 3911) at Bt1itenzorg collected at 3200 m. in central Celebes. 
'l'he hal)it of this plant is certainly that of the f)resent s1)ecies l)ut 11c> 
nutlets l1ave been seen and t}1e identification must re111ain doubtful. 

Cryptantha Milobakeri, sp. 110v. 

Jllanta erecta herbacea a11nua 2-4.5 drn. alta; caulibus viridibus ra1nos 
plures rigidos stricte ascendentes elongatos proferentibus pilis rigidis 
saepe 0.3-0.8 mm. lo11gis et setis divaricatis 0.5-1 mn1. longis sparsiori­
bus ornatis: foliis caulinis viridibt1s 1-3 cm. longis 1.5-5 mn1. latis 
li11eari-oblongis vel li11eari-la11ceolatis, setis rigidis ascendentibus vel 
erectis e basi pustulata orientibus ca. 1 mrn. longis c>bsitis; c>·rnis ter­
mi11alibus ebracteatis, eis caulis et ramorum majorun1 gen1inatis vel non 
rariter ternatis juventate brevibus et densis mox elongatis 5-15 crn. 
longis dissitif1oris; calyce fructifero saepe pallide sericeo-villoso ca. 
4 mn1. (rariter ad 5 mm.) longo ascendente, !obis lanceolatis (apice 
conniventibus) pilis multis gracilibus mollibus adpressis at! 1 mn1. longis 
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sacpe conspicue vestitis, costa inconspicue debiliterque arn1ata, setis 
C<)Stae pilis partium rcliquarun1 Jobi simililJus saepe adpressis, l) .. tSi 
c:1lycis saepe oblique attenuata rariter subrott1ndata ad 0.5 mm. longc 
J)edicellata; corolla 2 4 mn1. clian1etro 2 .5 4 n1n1. longi.t; ovulis 4; 
nuculis saepe solitariis et abaxialibus rariter 2-4, lanceo-ovatis laevibus 
11iticlis inconspicuissin1e vrl l1aud gr'-1nulatis 1.8 2.5 n1n1. longis 1-1.2 n1n1. 
latis, dorsc cor1vexis, n1argine rotur1dis, ventre obtusis, sulco clauso basim 
versus furcatis; stigmatc 2 

3 -3 1 altitudinis nuculae attingenti. 
l' . .\LIFC)RNI,\: burnt region along Bottle Rock road, Lak.e (.'o., :\lay• 

16, 1936, ,l/ ilo S. Baker 8268 ( (~); 01)en places in chaparral al)out r11id­
way betwern Kelseyvillc ,ind Lower Lake, Lake C..'o., 1\[;.1y 5, 1934, Jl!ilo 
::.i·. Baker 7629 (TYl'E, Grav HerlJ.); southe .. 1st side of Sn<)\V 1\It .. abo\'C 

• 

I1onnie \'iew, Lake ('o., shale in 1·ello,v Pine Belt, June 7, 1919, Ilcllcr 
13236 (G); brtvveen :\Iucl Flat and Ben11ett S[)ring, on Newville-('ovcl<> 
rc>a<l, Glenn C..'o., northerly slo1>e, ope11 gravelly places, 2500 ft., Jur1e 5, 
1915, Ilcllrr 11928 ( G); al ri\·er-bridge near Redding, Sl1ast.t Co., gravt:I 
ancl sa11cl, l\Iay· 29, 1905, llcflcr 7c",83 i11 pt. (G); New Riv•er Blufis, 
'l'rinity· ('<> .. vvarn1 rocky slor)es, 1500 ft., Jan. 28. 1923, TraC)' 63,9b' ( (;); 
New River Illuffs, 1400 ft., 1\1)ril 27, 1924, Trac.v 6659 ((;); hills west 
of n1outh nf South I"ork of l'rinit)' l~iver, Hun1boldt (~o., 2000 ft., an1ong 
scatterecl brush especial!}· on serr)entine, Ju11e 14, 1932, Trac_v J(Jl~/1 
(G); hills \vest of ~outl1 Fork 'frinit 1· River, near n1outh, 2100 ft., 
prairies <>n l1ill and in open woocls, June 10, 1936, Harris er Trac)• :,270 
((;); Su111)ly ('reek, vvest of Hoopa \ralley, Hun1bolclt ('o., 1000 ft., 
sunny• \Varn, slo1)e, :\Ia)· 15, 1927, Trac)' 8050 ((;); Grouse l\It., Hun1-
D<>ldt ('o., 4 700 ft. edge of brusl1 in grassy open country, J unc 2 7, 1934, 
1'raC)' 1106() ( G); Sn1ith River, l)el Nortr C.'n., alJundant along r<>ad­
sicles and on 011en gra\·clly prairie lands, June 4, 1937. J>arks 24()11 ((;). 

'fhis J)la11t of northvvestern l'alifornia is n1ost closely related to ('. 
l~ra11dijlora R)·db., ,vhich ranges in the warn, vallr)'S of the Snake River 
a11<l its tril)utaries in western ldal10 and adjacent \\'ashingtc)n a11cl 
Orego11, ancl in the U{)f)cr John Da)' \'alle 1· in 11ortheastcrn Oregon. 'l'hc 
('alifornian 1>lant is tallc>r, n1<)re frrel)· branched, and \'er)' n1uch less 
bristlv, an<l its cc)rollas are distinct!\· sn1aller than in its norther11 rela-

~ . 

ti\'C. The \-ve:1kl1· clirferentiated usuall)' appressed trichon1cs <>n the 
Ci.ll)-'X-rilJs, the rela_ti\'el::,,· \veil develc)11ed corollas, the usuall)· solitary 
l>r<>,-td ()nlished nutlet. ar1cl the \Veil develo1)ed gen1ir1ate c>r ternate 11akC'd 
C)'t11es ser\·e to ch,iracterizc the species. The S{)ecin1ens of c·. Jlilo/Ja/,:cri 
fron1 tl1r eastern slor)es c)f the (."oast l~anges arc very uniforn1 and dis­
tinctive. 'I'he cal)·x is a()l)ressed villous and son1ewhat silky and the ribs 
hav·e no \veil clevelo~)ed l)ristles. The n1aterial fron1 Hun1boldt ('ount~·, 
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however, is less extreme. Plants from this latter area tend to have the 
trichomes borne on the calyx-ribs weakly differentiated and somewhat 
coarser and less appressed than those borne on the other parts of the 
calyx. 

In my monograph of the genus the present plant was included in C. 
Hendersonii. SL1bsequent study, however, has shown my former concept 
of C. If endersonii to be complex and that, most certainly, forms with 
smooth and forms with roughened nutlets were improperly associated 
under one species. The names C. grandiflora and C. Milobakeri cover 
most of the smooth-fruited plants formerly referred to C. Hcndersonii 
(Nels.) Piper. There remains, however, two other smooth-fruited plants, 
the poorly understood C. incana Greene from the southern Sierras 
(Tulare Co.) and C. trifurca Eastw., of Siskiyou County. These are 
probably distinct. I know them, however, only from the type-collections. 

Cryptantha crymophila, sp. nov. 

Herba perennis; caulibus pluribus 1.5-3 dm. al tis erectis simplicibus 
minute villosis et hirsutis; foliis griseis cun1 pilis minutis villosis plus 
minusve vestitis et cum setis 2-3 mm. longis e basi mi11uta pustulata 
orientibus obsitis, in facie inferiore ( et non rariter sec us margin em f olii) 
setis ascendentibus vel erectis (alibi adpressis) donatis; foliis inferiori­
bus elor1gatis 7-9 cm. longis spathulato-oblanceolatis in tertia parte 
superiore latioribus 7-9 mm. latis deinde basim versus gradatim attenu­
atis apice obtusis; f oliis caulinis superioribus oblanceo-ligularibus vel 
ligularibus 4-5 cm. longis 4-5 mm. Jatis acutis cymulas infimas valde 
reductas suffulcie11tibus et eas conspicue (saepe 3-5-plo) superantibus; 
cyn1is glomeratis supra 1nedium caulis gestis, inferioribus reductis in­
conspicuis distantibus deinde sursun1 gradatim majc>ribus, supremis 
maxi1nis ( rhachibus cy,narum maturu1n 5-15 m,n. longis) 3-7-ftoris 
co11gestis partem principalem inflorescentiae fructiferae 2 3 cn1. crassam 
for1nantibus; corolla alba ca. 8 mm. longa, limbo ad 5 mm. diametro: 
calyce ad anthesin ca. 5 rnn1. lo11go, lobis lineari-oblongis apice altitudi­
nem appendicularurr1 faucium corollae attingentibus; calyce f ructifero 
accrescente 13-15 1nm. longo, lobis subaequalibus elongatis quam nuculis 
ad 3-plo longioribus basim versus ca. 2 n1m. latis deinde apicem versus 
gradatim attenuatis in n1argine et costa inconspicua setas sparsas 2-4 
1nm. longas pungentes gerentibus alibi sparse inconspicueque villosis 
(pilis 0.4-1 mm. longis), basi calycis 1naturi rotunda 1 2 mn1. longe 
pedicellata; nuculis 4 in ambitu ova tis 4.5-5 mm. longis et 3 mm. la tis, 
margine 0.2 5 mm. late ala tis, basi rotundis, apice obtusiusculis, dorso 
irregulariter rugosis ( rugis prominentibus interruptis plus minusve trans-
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versis), ,·cntre lacvibus 1 sulco anguste aperto subulato a l,asi ferc a1)icen1 
corporis veri nuculae attingc11te: gynobasi sul)ulata nuculis sulJaet1ui­
longa; stign1atc ar)icen1 nurulae fere ,tel 1 n1n1. stq)erantr. 

(.' , L 11•·<1 RN r A : l{cd Pe~1k, . \If) in e (._' <>., Ju I}' 2 8, 193 9, I?. F. 1 I 007.'<' r -119 J 
( T\ PE, (;ra\' Herb.) . 

• 

rl'his ,·er)' ,vell n1arlzed SJ)ecies is 111nst closel}' related to ('. 1111hif.!,t11a 

( Greenr) l)a)'Son, of Lhe soutl1rrn Sierras. It cliffers fron1 it-; relati,·e in 
its taller 11,tbit oi grn,Ytl1, its less f1rn1 111nre rltingate leaves, its \'l'r)· 
large n1ore elnngatc fruiting caly·ces, ;.tncl its n1uch larger ovate (rath<'r 
than o!Jlt>ng) clcft11itel}· \Yinge<I-111argincd 111ore J)ron1inentl_y rugose nut­
lets. Tl1e l)'PC ,vas collectc(l on Reel l)e,1k ,vl1ich lies al)out sc, en 111iles 
\vest-nortl1west of S<>nora 1\tss. J)ayson rep<>rts ('. 1111bi,~c11a f ro111 
Sonora f>ass, and I have srrn ,1 coarse forn1 of the specil'S (S/1urs111it/1 

290:!) fron1 Le,:tvitt Peak, a frv,1 1niles south of the Pass. C'r_,,pta11I l,a 
1111hi,t!,c11a, like various <>!her alr)i11e !)lants of the southern Sierras, n1ay' 
re~tcl1 its nortl1ern lin1it at Sonora J>ass. The ne,v species is l)Crhar)s a 
n1ore northerly ranging J)lant ,vhich reaches its southern lin1it 11ear tl1c 
s~1mc lloristic boundar,· . 

• 

:\cc<)rcling to :\Ir. Ilo<i,·er, c·, _vpta11l/1a rr_v111opl1ila grov.'s i11 lo1)S{' rocks 
al)nut the sun1111it of Reel J)eal~ (al>out 9950 ft.) (!o\vn to ;tl>out 9500 ft. 
altitucll'. .\~sociated s1)ecics int lu(le l.11pi1111s 111t·1011a11t/111s, .r..,·r,1cl'io ca1111s 

ancl f~1i,!.!,<'ro11 ron1posit11s. l{rd J)cak is C<H11J1<)S{'Cl <)f dark, f1ne-grai11t d 
rock said to be of volc;1nic origin. Sonic scattcrecl shrubs 1)f l'ii111s 

albi(a11lis grn,v UJ) to the very· ~un1111it. l\Ir. Hno\·rr ,vritcs n1e that ]1<' 
collectC'cl the r)rrst>nt sr)ecies <111 the adjarrnt Bald J>eak in 1936. 'J'he 
n1,1terial, ho\Vl'\'Cr, \Yas in C'arl\ l1owering conditi<)n . 

• 

Cryptantha capita ta (E,1st ,v.). co111l>. 110,·. 

()rt't>t a,_,·a C<1f'itula I•:a:-..t,,·11od. I.caf11:t-; \\.e-;t. l~nl. 1: l) ( ]<}37). 

'l'bis relative nf ('. ro11fl'rlijlura ((;ree11e) l)ay'S<Hl rt'n1ains kno,,·n 11111)· 
fro111 the l<icalities in the (;rand ('an)·on ,vherc it ,v .. ls original!.,· found 
ov :\liss l~ast,voncl. -

.\R,ol I> .\RIH>l~Fll'\I, 

11 , I{, , I{ 11 L. , 1, J, I{ s 1 TY 


