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A REVISION OF THE GENUS CAMISSONIA (ONAGRACEAE) 

By PETER H. RAVEN 

Introduction 

Camissonia is one of the better characterized genera of Onagraceae' 
tribe Onagreae. This tribe consists of 11 genera, more (,han half of the 
total for the family, Included in it are some 215 species, comprising 
about a third of the Onagraceae, ~Iy most recent synopsis of the 
genera and tribes of the family was presented in 1964 (Brittonia 16: 
276) and listed 12 genera of Onagreae, Subsequently, a detailed study 
of the then monotypic genera Gongylocarpus and Burragea (Carlquist 
and Raven, Amer. Journ, Bot. 53: 378-390. 1966) has led to the 
conclusion that they should be merged. I would now list the genera 
of the tribe Onagreae as follows: Gongylocarpus (including Burragea), 
Camissonia, Gayophytllm, Xylonagra, Oenothera, Stenosiphon, Hauya, 
Calylophus, Gallra, Clarkia, Heterogaura. 

I cannot agree with ~lunz (N. Amer. Fl. II. 5: 53. 1965) as to the 
desirability of separating Hallya as a tribe distinct from the rest of the 
Onagreae solely because these plants have stipules. This appears 
to be an unwarranted emphasis of Ii single characteristic which would 
lead to a less realistic portrnyal of affinities within the family. Indeed, 
the evidence seems to indicate clearly that Hauya is more closely 
related to the other gellera of tribe Onagreae with divided sporogenous 
tissue-Calylophl/s, GaUl'a, Clarkia, and Heterogaura-than these 
genera are to the remainder of the tribe. It scarcely seems credible 
that the division of the sporogenous tissue of the anthers into packets, 
separated by sterile tissne, is a characteristic that arose more than 
once in the evolution of this group, and the combination of evening 
opening of the flowers (in Hauya, Calylophus hartwegii sens. lat., and 
most species of Gal/ra) with a broad, open hypanthiulll can hardly be 
dismissed us mere coincidence. 

~ly OWII work 011 the genus Camissonia was initiated in August 1957 
and Ims occupied much of my time since that dute. It is bused on the 
rich collections of this genus in the herbarium of the United States 
National Museum Ilnd other herbnria (listed below), 118 well us on 
extensive field studies throughout the area of the group. The first 
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part of this work was published in 1962-a revision of the group then 
known as Oeno/hera subg. Ohylimnm (Univ. Calif. Publ. Bot. 34: 
1-122). Subsequently, I became convinced that the species recently 
included in Oenothera could better be grouped as three genera: Oamis
sonm, Oalylophus, and Oenothera. I explained the reasons for this 
decision to Dr. Philip A. Munz, and he requested that I publish this 
material in synaptical form so that he could adopt the new generic 
delimitations for his forthcoming treatment of the family (N. Amer. 
FI. II. 5: 79. 1965). Setting aside my work on the present revision, 
I prepared a synopsis of the species and the sectional classification of 
Oamissonm, making new combinations when names were available 
and in general presenting a bare outline of my views on the species 
in this group, but without detailed justification. I did not, however, 
publish any new species for which names at some level were not 
already available. I made this manuscript available to Dr. Munz and 
proceeded to get the material into print as soon as possible (Brittonia 
16: 276-288. 1964). 

Soon after the article appeared, Dr. Munz informed me that he 
had changed his mind and would not accept my concepts of the genera 
involved. He did, however, accept every proposition I made about 
species, subspecies, and sections, making some dozens of transfers 
of these taxa to Oeno/hera without comment on or justification for 
their new status. I would naturally have preferred to make these 
changes in rank in the present paper, where they could be fully 
discussed and justified in detail. I have attempted to do this herein, 
even when the changes in status have been made earlier. 

Delimitation of Camissonia 

In order to evaluate the position of Oamis8onm, it is necessary to 
review some of the material I presented in 1964. Clarkm, recognized 
as a distinct genus by all authors for more than 50 years, is distin
guished from Oeno/hera (in the broad sense of Munz) by two charac
teristics only: its possession of divided sporogenous tissue in the 
anthers Ilnd by the basal attachment of these anthers. But similarly 
divided sporogenous tissue is found in Hauya, Gaura, Heterogaura, 
and in that portion of Oenothera treated by Munz as the subgenera 
Oalylophu8 and Salpingm and by me as the genus Calylophus. All of 
these genera are likewise similar in stigma morphology (Raven, 
Brittonia 16: 278. 1964) and in their broad, relatively long hypanthia. 
The evidence that they are a coherent group, with clear interrelation
ships, appears unequivocal. 

There are two other distinctive groups of genera in the tribe 
Onagreae. The first consists of Oenothera (in the relatively narrow 
sense) and Stenosiphon, separated most obviously by the indehiscent, 
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I-seeded fruits of the latter. In these t,,·o genera, the stigma is of a 
type unknown elsewhere in the family: 4-lobed, without any disc 
at the base and the lobes receptive all around. The second group 
consists of the genera Gongylocarplls, Xylonagra, Gayophytum, and 
Camissonia, all consisting of plants with a capitate or hemispherical 
stigma of a sort widespread in the rest of the family, as well as rela
tively short hypunthiu and flowers that open primarily in the morning. 

Looking at the pattern of ".rialion in the tribe from this "antage 
point, it is possible to recogni7.e three dist.inct groups, the relatioll
ships between which are not dose. In spite of its highly specialized 
fruits, it seems clear that Gongylocal'jllJ" includes the most generalized 
species found in the tribe. It is the only genus of the tribe tllIIt retains 
the original basic chromosome number for the family, n= 11. It is 
further clear that the sort of capitute or hemispherical stigma found 
in this genus and in Xylonagra, Gayophytum, and Camissonia is 
primitive in the tribe and probably in the fumily us u whole. One 
other genus of the tribe, Hallya, has a similar hemispherical stigma; 
but in Hauya, as we hayc seen, the sporogenous tissue in the anthers 
is divided into packets by sterile tissue. Hauya is generalized in u 
number of respects: chromosome number (x= 10), habit (shrubs or 
trees to more than 30 m. tall), and possession of stipules. Thus Hauya 
must represent u reiati"ely early offshoot of the phyletic line thut 
also gave rise to Calylophll8, to Gaura, to Clarkia, und to Heferogal/ra. 
One could scarcely imugine thut these groups gained their identical 
unther morphology independently, and we h."e mentioned their 
similur floral morphology and biology. The relationships of the group 
comprising Oenothel'a Ilnd Slenosiphon ure obscure, nlthough is it 
ciear that they belong ill the tribe Onagreue. At ,<)me point the 
ancestors of these plants made the transition to Ull e,"ening-openillg 
habit, with the deep, narrow hypanthill and expllnded stigmatic 
surfllce chlll'llcteristic of moth-pollinated plants in many families. 

'Vhut then i~ the rationale for retaining Oenolhera, Camissonia, and 
Caly/ophll., in IL single genus, wheil these three groups differ absolutely 
in anther morphology Ilnd stigma morphology, lind modally in floral 
biology? At best, this Clln be justified only on historical grounds; 
there lirc no trunsitions between t.hese three groups, no species arc 
intermediate, und no confusion of delimitation exists. The characters 
used to sepurate the uni,'er1'iu,lly recognized genera Clarkia, Gayo
phylum, Sfenosiphon, GaUl'a, Heferugaul'a, and Xylonagra urc of the 
same sort as those whieh separnte Oenothera, Gamissonia, and Caly
tophus, and the groups delimited are cleurly as meaningful and 
('ohercllt phencticully. Of even more eTuciu.l importance, the evidcn{',e 
that these three genem are ellch lIlore closely related to other genera 
than they are to one another lippears overwhelming; not a single fact 
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hils heen adduced in opposition to thi~ "iew. If our tllX(l1l01llY j~ to 
show anything whu(soe,'er abont the rellltionships of planh, there 
"ppear to be only two po"ible com">;es of 'letion. One would result 
in the grouping of nIl genera of the t.ribe Onagreae, exeept. Hauya 
alld Gongyloca1'pu8, into IL single ~elllt s ; t.he ot.her i~ tile generic' 
trelltment adopted here, 

Historical and Taxonomic Consideration!'! 

A historical review of generic ('oll t epts in the tribe Ontt~relle wns 
presented in 1964 (Raven, Brittonia Hi: 276-288) lind will not be 
repeated here. ~Inny aspeds of the taxonOlr.ic history of IH,rticulllr 
speci~ group!:i ure gi\'en ill t.he generul remurks Oil the sectioll~ con
cerned . A few g:enernl points nre, howe\'er, germane. 

The genus C'amis~Qnia, ILS delimited in thi5 treat.ment, was first 
ontlined in my 1964 paper. Indeed , Cami.,.,onia is II somewl",!. unfa
miliar name, Sphaerostigma, Taraxia, EILlob"", "nd Chylwmia being
more frequently employed at. the generic le"e! for SOllie of i\>; constitu
ent groups. Very few combinutiolls under Cami.-;,'wnia were mude 
prior to 1964; ne"ertheless, this does clearly seem to be the oldest 
!(eneric nallle applied to the mmp!ex in question, "nt.,dnting Sphaero
sli{fl1la by 17 years. Alt houg-h the uame Sphaerosliama is more f"miliar, 
it. hus never been used ill Ihe inclusive sense of Oamis,'wnia liS IlpJ>lied 
in the present mOlw~l'Ilph . and nothing seem:o\ to he gllincd by ('011-

sen'jllg it 01' nny other junior synollylll o\' el' Cami8.')onia. 
~'Iost speeie:-:. of ('ami880'11'ia are endemie to the 'Vest.ern United 

Stutes, with three l'eu.ehing adjacent Westerll CUlltldll, It Ilumber in 
the bordering stut.es of \iexi('o ) and one ill \Vest.ern South America. 
whence t he first kno\\' It spc('ies, ( ', ,tenfaJa. was de-;('ri bed bv Cn \"l\llilles 

• 

in 1795. The in(,l'cnsing tempo IIf explcwnlioll of Culifurnin lInd 
utijlH'ent l'e~ions thl'ol\~IIOU( the 19th ('entllr,Y led to the disro\rery of 
most of the species known todllY. The first more 01' less synopticll] 
trentment "'I\S Ihnt of ::-;ereno \YIlf:.;oll in his "Rcdsiull of the extrtl
tropicul1\ol'th Americull speeies of the g'enu:'. OenofhfJ'a" (P1'o('. Amer, 
Acad, ~: 57:J- 61X. lX7:J); vVutsoll'S work was rell:mlluble 1111(1 eOl1-

ser'\'ath'c as t.o spedes ciC'lilllit.aJioll , In lX9ti . Juhll I\.unkel Small 
published It I'e\'iew of tile spe('ies ullder the title, H{)ent>lhfl'a luul its 
~e~re~nles . " Bull , Torrey ('1. 2a : 167- 194, IXU£), This WI1S I.n exceed
illgly 1I1lcriticai 1J'eutmen! ut, bolh sperin(" anel ~elleJ'i(: le\'els ~ replete 
witll lIew ('ombillutiolls I.lIHl ilusty , slIl)crfirinl jtld~mellts , StllJ'ting 
six years luter, HCftol' Lc\'eillc confused the tuxollOIll), of Oellothera 
UIIO related ~rollps to Hil 1I11lH'ccedellted de~ree by plIhlishill}! his 
j(~Ionogl'Uphie du Genre ()lIofhfr(l, ( 1902- 191;~ ) ," r~cq_~illc wus surely 
one of the most el'l"nti(' taxonomic workers e\'er to publish l\ large 
Itlummt of mnterinl , llnd it is unfortunate thnt he ('oncenlr,_tcd so 
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much of his effort on Oenolhera; his illllstmtioll of an Ilnnual member 
of the Polygonaceae, facing p, 167 of his Y!onographie, labeled 
"Onolhera graciliJ< (PhiliPI)i) Led." is merely one example of his 
1I0toriously superficial work. Aven Xelsoll renmrked about LheilJe's 
efforts in 1905 (Bot. Guz . 40: 54. 1905), " It is extremely difficult to 
believe tl"'L his groupillg of t.he specimens ('un 'tand, especially when 
one finds that the ullllotations do lIot hurmonize with the finul pub
lished list , lind thut the nomencillture of the illllstrations in some 
instunces doe:; not coincide wit·11 thut of t·he text. " 

N elsoll did not help matters much in his review of SpiUlerostigma, 
present.ed as "Contributions from the Rocky ~I ountain Herbarium. 
VI." (Bot. Gaz, 40 : 54-63. 1905), fur this was again a relath'ely 
uncritical listing of species which did not ad vance the understanding 
of the group to any marked degree. On the other hand, this paper 
did, fOl' the first time, have the ",lvIlnt.age of some knowledge of the 
plants in the field, and it probably represents an improvement over 
the efforts of Small and Leveille, if not those of W alson, 

In 1928, when P. A. :'1unz instituted his invaluable mOllographic 
series on Oenothera, there were probably few groups of plants in the 
United States for which the taxonomy was more confused. The con
servative approach used in ~-1unz ' revisions of Oenothera subg, 
Chylismia (Amer. Journ. Bot. 15: 223-240. 1928), SpiUlerostigma (Bot. 
Gaz. 85: 233- 270. 1928), and Tarazia and El.llob!ls (Amer. J ourn. 
Bot.. 16: 246-257. 1929) brought a remarkable degree of order out of 
" tremendously confused situation. These three papers provided a 
sound basis fo,· the accumulation of knowledge about the plants here 
treated as Cami880nia which has served "ery well for some 40 years. 

It is instructive to consider how lind why the present revision -differs 
from them. :'[unz recognized 32 species ; the present pllper includes 61. 
Both, coineidentally, recognize 29 muior infraspecific tuxu . Thus the 
number of species has nearly doubled iu the 40 years. One obvious 
rea...,on (oJ' thi~ rhange h~ been the nccUllluln. t.ion of [t,dditiollul 
herburium materiul dllJ'ing the intervening years. In 1929 :\1unz had 
a,·ailable 13 colledions of the three species of sec t. ElIlobll" endemie 
to Baia California; I IIlIye been able to study well over a htllidred. 
Thut this has lIot been the primary reaSOIlS for t.he recHgnition of 
more spe(~ies) how eyer, is sl1~gested by the fact that ill this section, 
for un the tH'('Ullluiation of udditiollul information, the taxonomy has 
remnilteu tlll .. huIIged. 

A Illuch more irnportullt reason for the recognition of more species 
now tlHm in 192M-9 hus been the tlccumllintion of ndditiollu) inforllla
tion. First luts been rhromosumul informntioll so yittll lo un undel'
standin~ of the polyploid eomplexes which sect. lIolostigma and sec l. 
Camissonia haye proved to be, It is nbt surprisin!( that some of the 
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most dramatic inflations in species number ha,"e taken place in these 
groups, 4 species and 7 additional varieties in the former being recog
nized here as 14 species with 3 ndditionnl subspecies, and 2 species 
with 6 additional varieties in the latter being recognized here as 12 
species with 4 udditional subspedes. These changes have been made 
largely to accommodate the distincti,"e population systems thllt ha,"e 
been revealed by chromosolllal informlltion, IIlthough II few of the 
taxa recognized were unknown or uncollected in 1929. A second sort 
of information concerns the breeding systems of the plants concerned; 
thus series of populations ('onsisting of relatively large-flowered, often 
self-incompatible indi,"idulLls Itre routinely separated at present frolll 
their relatively small-flowered, autogalllous relatives at the specific 
le,"el, whereas in 1929 the biologicnl significnnce of such distinctions 
WIIS largely unknown to or not n""reeinted by hlxonomists. 

The most important chunge" in taxonomy iu the pllllt 40 years, 
however, have been philosophical. In 1929, degree of difference 01' 

similarity was the uspect of yuriation pntterns stressed most in making 
taxonomic decisions. In 1968, the pattern itself was stressed, with 
discontinuities in the pattern of vuriution Leing emphasized as much 
as or in some instanc",' even more than the degree of similarity be
tween the two populations being compared . In 1929 relatively simil"r 
populations were often grouped as varieties of It single species regard
less of whether they intergraded or remained completely distinct in 
nature" Very different plants were separated at the species level even if 
they intergraded completely and numerous intermediates were repre
sented in the material being studied. The taxon here called Gamu,sonia 
pubens was formerly considered a variety of Oenothera contorta (MullZ, 
Bot. Gaz. 85: 254. 1928), e,"en though no intermediates were found 
or expected; Oil the other hand, the taxa here called Gamu,sonia 
boothii subsp. desertorum "lid subsp. aly."oul .. , being quite different, 
were considered to be)oll~ t.o distinct species, even though it WfiS noted 
that the former "grades ... ill sensibly ... " (\fullz, Boi.. Guz. S5: 
246. 1 D2S) in to t.he latter. Neither (rea till en t reflects more information 
auout the systems of populations being dnssified, Of is Ilbetter"; 
ruther) each is ill uccorduIlce with the tllxolIOlllie spirit of the times ill 
which it wus constructed. As II s1Iul, one mus t. turn 1-4) the present-ation 
of dat.a 011 \\'hich the t.ftXOllOlllY is hosed 10 leunl UllyUljUg: about the 
pattern of varintion that underlies the taxonomy; the mere reeo~nitioll 
of taxn conveys on)y a strictly limited UlllOUllt of infoJ'lllllt,iull uhout 
the organism~ being classified. Eit.her sort of tuxollomie piJilosophy 
might be lIsed to CO llstl"Uet, n useflll clussification if the fnets 011 whieh 
it wus bused were correct UTld well ordered ; neither could be so used 
if the facts were illcorre(~ t 01' poorly uH:":lled with one another. fn the 
fina1 analysis, nil one call nsk of tl taxonomic system is that the I)OIHl-
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lations classified as lower level taxa be more similar to one another 
(in some respect) than are the populations classified as higher level 
taxa. Thus one would logically expect two subspecies to be more 
similar to one another than two species in tbe same group; whether 
this is true or not will depend on the perceptiveness of the taxonomist 
making the classification and on the information available to him. 

There is more unanimity about another philosophical difference be
tween the taxonomy of 40 years fig/) and the taxonomy of the present. 
In 1929, it was considered quite acceptable to give names to infra
specific taxa which were based on genetically different members of 
Mendelian populations, providing that one wished to emphasize the 
differences between them. The denial of John Ray's 17th-century 
dictum about the construction of taxa implicit in the taxonomic recog
nition of such segregating entities went largely undetected until the 
1930s, when populations and not individuals were clearly established 
as the units of biological classification. In general, taxonomists in
tentionally have not given different formal names to the progeny of a 
single individual or pair of individuals, no matter how different these 
might be, and tbis has been the prevalent tradition for some 300 
years. In part, of course, the recognition of such entities as varieties 
sometimes happens when insufficient information is available; but 
in the 1920s such a taxon as Oenothera cheiranthijolia var. nitida 
could be recognized as distinct, basically because "the aspect of a 
wholly glabrous plant is quite different from that of a very hairy 
one ... " (Munz, Bot. Gaz. 85: 270. 1928), even though such plants 
were well known to occur as segregating elements in normal popu
lations. Most taxonomists would not at present accord formal recog
nition to such an entity. 

Tbe desire to give formal taxonomic names to distinct populations 
only and not to the genetically distinctive elements in such populations 
underlies tbe modern preoccupation witb the geographical race as tbe 
only infraspecific entity worthy of recognition, a tendency that was 
apparent more tban a century ago. Many taxonomists of the present 
day formally recognize only geograpbic races below the species level, 
although this may sometimes pose difficulties when the organisms 
being classified are largely or wholly autogamous. 

Subspecies are used herein as the only infraspecific taxon for the 
following reasons. The Code states explicitly that subspecies are the 
primary unit into which species are divided, and it is therefore in
correct to use any other infraspecific taxon, such as variety, for the 
primary division of a species. From a formal standpoint, there is 
much to recommend Pennell's (Amer. Journ. Bot. 36: 1922. 1949) 
suggestion to treat subspecies and varieties as synonymous, to use 
the former word in scientific nomenclature and to relegate the latter 
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to infortnul usage, where the term Il variety" Im:-; nlrendy gnined a 
multiplicity of meanings quite inconsistent with its employment as 
It scientific term. Should sudl n suggestion be adopted, Ihe nomen
clatural problem would be simplified Ilnd t.he nllmber of lIe\l' com
binations greatly reduced. A tendency toward the recognit.ion of 
only one level of taxa below the lel'el of species is alrendy npparent 
in Europe. For me. t,he I'eeognit.ioll of more thun one such le\'el 
implies a degree or precision in t.he understondin:! of relationships 
which often becomes ludil'l'Ous. As H . L. :\Iasoll has oft·ell empha
sized, two of nny three tuxu will .!wnys be more closely relllted to 
one another tlHi.n they Hre to the third; hilt is it. pt'l1rtiraI to rerogniil.:e 
all stich shndes of relll.tiollship in our formnl tnxol\omy, even if it 
were possible to a'ferlnin Ihe filets of the cnse unequil'ocally? I 
personally feel I.hat I he IIdoptioll of I he trinomial system ill zoology 
at an early date IVIt' 1\ sound solution of this particular problem of 
nomenclature. I hope that botnnists mny ultill1l1tely adopt slIch a 
system and consider it desirable meanwhile for names nt both I'urietal 
and subspecific levels to be considered for purposes of priority at 
eit.her one l even though it is not terilnicaIly neces~8ry to do so. 

In t.he present re"i~ioll, ] IU1'-C t,ried to indicllte in the synonymy 
how I he concepts of :\llInz ean be integrated with my eoneept. I have 
not gh'en rere-rence~ to ot.her taxonomic pupers, :-;ince t.his hns been 
done by ~lt1n7. in his Tevi~ions, whirh lu\\'e been the only important 
basis of classification of the group~ for some 40 years, I huve, how
eyer, given full synonymy and citation of types in all cases, Specimens 
I1rc not cited here for many of the taxl1 treat.ed ill the snme sense in 
which they were understood by !vi unz ; the runges of such I.axa are 
already sllfficiently documented in Ihe litemture. For sects. Chylismia, 
Li[lllolh"'a, lind Chylismulla I hnl'c not eited sperilllens or given 
dist.riuutioll IIltlpS, since this illfoJ'lllllt.ion has been presented in my 
eurlier revision (Rllycn, Uniy. ('"lif. Publ. Bot. :14: 1-122. 1962). 

Geographical Distribution 

OamiRlwnia is primarily II gl'oup of the ""estern Unit.ed Stntes and 
udjucent ~texi('o, ulthough It few llutogUlllOus species extend beyond 
this urCH. Three spe"ies - -( 'ami,'~sOln'a am/ina, (.', brfllijlol'a. !Lnd e. 
{'(mlorta - nre found ill the southern pUl't of "\'e~teJ'1I CUlludn ; u11 of 
them llrc IlUtoguIIIOII:->. On the other IlIwd, 79 or the 90 tl'X" I'Cl'og

ni:r.ed ill t.his l'e\'isioll IIJ'e foulld ill Culifol'llia, IIllei 21 nrc elidelllie 10 

the State (12 other elldemil's just reul'h southern Ore~oll or north
western Buju CuIiful'niu ), Thrpe of the fOlll' species of ('ami)j~onia 
sed, /!.."lIlobw$ ure endemi<.'- to Buju C1l1iforlliu, H:-i Ilre (.1. cardwphylla 
sllb~p . cedrose-llsi.s (tecimirullv Itiso found in ~on()ra because of its 

• 
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occurrence on Isla TibUl'un), C. clavijormis snbsp. wiggin.,ii. r. 
proavita, and C. guadalupensis subsp. guadalupensis, the last two in 
the Clllifornia floris tic region . Xo taxon is endemic to 8<>I1oro, al though 
eight occur there, and C. calijornica and C. chamaenerioidu range 
widely in the State. X 0 species of Camissonia is known from Chihuahuo, 
although C. chamaenerioides, the only species of the genus tha t occurs 
in Texas, may well oCCu r there. Only two species, C. chamaenerioide.o 

and C. 8capoidea subsp. scapoidea, are definitely known to occur in 
~e\\' :\'/exico, although C. rfjracta may also occur in that State. 

In Arizona, 27 taxa occur, and C. palmeri and C. strigulosa might also 
be represented. Of these, C. clavijol'mi., subsp. peeblesii, C. s]lcCl/licola 
subsp. hexJI'ria Ilnd s lIbsp. speclilicola, C. conjertijlora, C . .capoide4 
subsp. macrocarpa, llIul C. exiti.s, all belonging to sect. Chlliismia, are 
endemic. In Colomdo, only C. walkeri subsp. walkeri, C. eastwoodiac, 
and C. 8ca]loidea subsp. scapou/~a of sect. Chylismia, C. pannda of sect. 
Cami,sonia, and C. breoijlol'a Ilnd C. subacalliis of sect. Tetrapleron 
are known, Ilnd only C. scapouka occurs east of the Rocky :-'-I oun
tnills. Utah has 22 tflxU, nOlle endemic, und Neyndu has :tJ , with C. 
nevaden8;.9 and C. megalanlha well-marked endemics. In Wyoming, 
Cam;88onia scapoulea subsp. ,«apoulea, C. 8llbacaillis, C. breoijlora, C. 
parollUL, C. minor, lind C. andina, all autogamous, lire found , with 
only C. 8I1bacall/i •. C. brevijlo1'a, and C. anrlina rellching ~lontana. 
Idaho h"s 1:; tuxa, Oregon 18, and Wnshington 10 ; Camissonia 
hilgardii is ";rl ulIlly endemic 10 W Ilshington and C. ]lY!lmaea endemic 
to the 3-State nreu. 

It is evident, therefore, that Camissonia centers in the California 
floristic aren , where the J>lant.~ chiefly occur in plant associa.tions 
derh'ed fmm t.he l\'lndro-Tertiary Geofloru.. Sect. HoloslilJma, with 14 
spe{·jes and a ndditiOlhll subspecies, is virt1lally endemic' to this reJ.{ion, 
II ~ is Lbc rlose-knit group of 11 taxa comprisin~ speeies 44 - 51 uf sect. 
Cami-;8om'a (this Intt.er group also including the ollly South Americllll 
species, the n.1I tOgUlllollS C. dentata). Two ot her seetiolls (Chyli~unia. 
and Rr('/nr!lhn'a) 111'<.1 t he four tuxa comprising species 40-43 of sect. 
Cami."f,'wm'u center in the Great. Basin und tH.l.jucellt de~el'b to the 
sOllth, us does the lIlonotypic sect. Chylismiella. Sect. NematQcaulis. 
('olllprising hw closely !'eluted species, b ussociated with Ihe high, 
cold de.erts lIort h of the GrCllt Basill , 1111<.! sect. TelraplerulI , while 
probubly rudiuting from floristic regiolls similur to those represented 
in riSlHollt.unc CII-ii(ul'uiu. ttl. the present dtt.y, Illls ulso l'udinteu in the 
11IUlIIltuillS and deserts of these northern regions. Sed. Lignolhera hus 
it.s maximum diversit.y in the deserts and mOlLntHillS about the heud 
of the Golfo de Culiforniu. Finally, sect. Eulobu", slIIull but phylo
geneticnlly eruci,,], is primuri]y llSSociated with the peninsulu of B .. jl< 
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California, well knowlI liS olle of the most important refugin in the 
southern pllrt of North America, where it is IIssociated with Gonyylo
carpus jl'ulieu/osus (Bent.h.) T . S. Brandegee, perhll!,s the mos t 
generalized specie.s of the tribe Onagreae sun'i\'ing Ilt the present 
day. 

Phylogenetic Relationships 

In the light of informlltion presented up to this point, what can be 
said about the relat.ionships of the sections of Camis8onia? First of all, 
the nine sections I huve recognized lire sharply distinct from one 
another, and there are no trnnsitions between them. Their association 
into phylogenetic Jines or cirrles of affinity is extremely problematical, 
and there seems to be absolutely no advantage to be gained by group
ing them into subgenera as has been done by Munz (N. Amer. Fl. II. 
5: 142- 177. 1965); indeed, I would hold that such an association of 
the sections into IIrtificial groupings is misleading. Camissonia is 
clearly the most heterogeneous of the 11 genera of the tribe Onagreae, 
and its sections are amply differentiated. Keeping these facts in mind, 
it is possible to offer a few deductions about the phylogeny of the 
group and the relationships of its constituent parts. 

We have already seen that the genus Gon!J1J/ocarpu" comprises the 
most generalized species in the tribe, and it appears reasonable to use 
it as a standard for examining phylogenetic relationships in Cam is
sonia. The other two genera closely related to Camissonia-Xy/<magra 
and Gayophytum-do not appear to offer much guidance in this respect; 
although, as we shall see, the restriction of the monotypic Xy/onagra 
to central Baja California may well be significant. Within Gongylo
carpus, the low shrub G. jT'lllielllosus is clearly more generalized , in 
view of its self-incompatibility, woody habit, nnd large flowers, than 
the wide-spread autogamous G. rllbricalllis Schlecht. & Cham. (Carl
quist & Raven, ArneI'. J ourn. Bot. 53: 378-390. 1966). Gongyloearpus 
jruticuloll'lts is restricted to two adjacent islllnds in Bahia Magdalena , 
southern Baja Californill, where it is locally nbundant. 

Geographicnlly, it is rlear th.t Cami8sonia sec t. Ell/obu., the only 
sect.ion of the genus centering in Baja California, where three of its 
four species nrc endemic, deserves special attention. One of its species, 
Camis80nia crasS/jolia, hus t.he wood iest habit of uny Camissonia; also 
the section shares with Gongylocarl'UR the fleshy disc within the hy
Jlnnthium whi('h is , among: t.he members of tribe Onllgreue, known 
only in these two genem. Thus the woody hnhit, the fleshy disc in the 
hYPllnthium, and II common hllbitllt in the Blljll Clllifornill littoralllll 
link Gongylocal'plls jr'llliell/osI/8 with C'amissonia crassifolia , Ilnd I 
believe the latter to be the most generalized extant species of its genus. 



RAVEN-G.ENUIS CAMISSONIA 171 

Within Oamissonia, pinnately lobed or divided leaves are found only 
in sect. Eulobus, sect. Ohylismia, and sect. Tetrapteron, and the mem
bers of the latter group are the only species of Oamissonia which share 
with sect. Eulobus a fleshy disc closing t.he hypanthium. The relation
ship between Eulobus and Ohylismia is obviously close; indeed, the 
basal rosette of Oamissonia californica (which normally withers by 
the time the plants flower) is often virtually indistinguishable from 
that of O. multi juga, one of the more generalized species of sect. 
Ohylismia. One of the most interesting lines of evidence for a close 
relationship between these three groups, however, has been developed 
recently; in some species of euch most of each petal is strongly ultra
violet reflective, as usual in the genus, but the basal portion is occupied 
with a conspicuous, nonultraviolet-reflecting spot which is invisible to 
the human eye but can be photographed with special techniques 
(D. P. Gregory and P. H. Raven, MS.). No such nonultraviolet
reflecting areas have been found on the petals of outcrossing species 
of sect. Holostigma, sect. Oami88onia, or sect. Eremothera, and in the 
first two examples, the place of this nonultraviolet-reflecting spot is 
obviously taken by the one or two large, bright brownish-red dots at 
the base of each petal, which doubtless serve t.he some function as 
nectar guides. The species of sects. Ohylismia and Tetrapteron that 
have the nonultraviolet-reflecting spots have petals that appear clear, 
bright yellow and unspotted to the human eye, whereas those of sect. 
Eulobu8 have a distinctive, fine red flecking throughout the non
ultraviolet-reflective area. 

In summary, I hold that sect. Eulobus is the most primitive group 
within the genus Oamis8onia, and that from plants similar to this 
group were derived the ancestors of secL r'hylismia, which radiated 
into the deserts and later gave rise to the small section Lignolhera, 
specialized for pollination by hawk moths. Also from plants similar 
to sect. £'ulobus, the species of sect. Tetrap/eron, whieh became asso
eiated with more mesic habitats, were derh·ed. Presumably among 
the most primitive species of sect. Holostigma is Camissonia chei
ranthifolia, the only woody or even perennial species found among 
the last fi'-e sections of the genus as I have arranged it here. These 
sections were probably "ISH derived from plants similar to those of 
sect. EU{Qbu8. All spedes of these five relatively advanced sections 
ha"e simple leaves that llre never lobed (at t.he most coarsely serrate); 
none has 11 disc in the hypanthium; and none has" nonultmviolet
I'efleetive area on the petal, so Cal' as known. 

E"ident shifts from the perennial to the annual habit have charae
terized the first five seetions listed here (the last four are strictly 
annual); these shifts have usua.lly been accompanied by a change 
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from self-incompatibility to self-compatibility. Self-incompatible 
species are distributed among the nine sections of Camis80nia as 
follows : 

I. Eulobu8 
II. Chylinnia 

Ill. Ligno/hera 
IV. Tetrapteron 
\'. H olo.tigma 

VI. Camis80nia 
VII. Eremothera 

VIII. Chyli.miella 
IX. Ntmatocauli8 

&I/.jntompatibk 
Iptcfe. 

2 

b2 
• 2 

2 
2 

-
-

&If~ompatjblt 
.ptclt. 

2 
6 
2 

q 

12 
10 
• 5 

1 
2 

Total 

4 
13 
2 
6 

14 
12 
7 
1 
2 

--------------------
17 

• c. conJerli/tora, C. tlUtwoodiGt\ and C. parrui not test&d but listed here provisionally. 
b C. tanGCtllfoll4 seems to lnclU06 seU.oompatible populations. 

61 

" Some populations of C. rubacaull. might be seU-lncompatible. 
d C. cAelraml!.ffol1a subs!) . • u1frulic~4 In part only; subsp. chtirtlntAijolio wholly self-oompatlble . 
• C. ntoodt!UlI might bEl selt~lnoompatible. hut thL! seem.! unllkely. 

Of the nine sections recognized in this revision, three small ones 
contain no self-incompatible species; one (Chyiismia) consists mainly 
of self-incompatible species; and the other live contain one or two 
self-incompatible species each, with a majority of self-compatible 
ones. It is interesting that of the two groups associated with the most 
severe desert, Chyiismia and Eremothera, the former is the only section 
in which as many as half of the species, including nearly all of the 
common ones, are self-incompatible, and the most widespread species 
of the latter, Cami880nia boothii, is likewise self-incompatible. One 
normally associates exploitation of a desert habitat with self-compati
bility or autogamy, but this has evidently not been the case here; 
perhaps the ability to adjust to the rapidly shifting desert habitats 
calls for It mllximum of recombination, and this is precisely what 
seems to be favored in both groups, which conform to the delinition 
of homogamic complexes (Raven, Unh'. Calif. Pub\. Bot. 34: 66-67 . 
1962) . 

If pinnately lobed or divided leaves are primitive for the genus 
Cami88onia, as the evidence appears to indicate, there have been evolu
tionary trends t"ward simple leaves in sect. EuloblM (where some popu
lations of Camissonia cras8ijoiia, such as those on Isla de Cedros, have 
lobed leaves, while most others ha\'e entire leaves) and sect. ChyiiWlia 
(where lobed or divided leaves predominate, although some species 
have lost them). Sect. Lignothera appears to be a derivative of sect. 
Chyiismia, specialized for hawk-moth pollination in its long hypanthia, 
the longest in the genus. In the two species comprising this group, the 
pollen is shed in tetrads, a characteristic otherwise unknown in the 
tribe Onagrelle. In sect. Tetrapteron, Camissonia tanacetifolia and 
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C. breuijlora are characterized by deeply lobed leaves, as are some 
populations of C. subacaulis; whereas the remaining perennial species, 
C. ovala, has entire leaves, as do the two annuals. The superficial 
similarity between these two annual members of sect. Tetrapteron 
and some species of sect. Holosligma provides a clue as to the relation
ships of the latter group, but probably tells us nothing about the 
exact route of its derivation. 

Within the last five groups listed here, relationships are almost 
entirely obscure. Sect.. Holosligma includes the only perennial species 
and perhaps is morphologically the most generalized of the five sec
tions. There does not, however, appear to be any evidence for close 
relationship between this group and any other. Sect. Camissonia 
consists entirely of yellow-flowered species, like sect. Holosligma; 
but no species are transitional between the two groups and there is no 
evidence for close relationship between them. Polyploidy is important 
in both of these sections, which have diversified largely in the areas 
derived from the Madro-Tertiary Geoflora and now center in Cali
fornia, with one group of sect. Camissonia (species 40-43) centering 
in the northern Great Basin. Sect. Eremolilera, consisting of white
flowered species, does not exhibit any evident relationship to any 
other group, and it seems certain that white-flowered species evolved 
at least three times in the history of the genus, once here, once in 
C. clauiformis (sect. Chylismia), and once in C. pterosperma (the only 
species of sect. Chylismiella). In the first two instances, the acquisi
tion of white flowers was undoubtedly associated with a shift from 
bee-pollination to pollination by small moths. 

Almost nothing can be said about the relationships of the last two 
small sections, Chylismulla (with one species) and Nemat.ocaulis (with 
two very closely related ones). The white petals of the former, yellow 
at the base, are found elsewhere in the tribe only in the genus Gayo
phylum; the seeds of Camissonia plerospenna, the only species of this 
section, are unique in the family. Likewise, the flattened capsules of 
both species of sect. Nemalocaulis are reminiscent of those of Gayo
phylum humil. A. L. de Jussieu, probably the most generalized species 
of its small genus (Lewis &: Szweykowski, Brittonia 16: 343-391. 
1964). It appears possible that these two small, distinctive sections 
of Camissonia have been derived from the same evolutionary line that 
gave rise to Gayopnylum, but nothing more can be said about their 
relationships at this time. 

Pollina tioo Systems 

Most outcrossiog species of Camissonia are pollinILted by bees, and 
a number of these bees are oligolectic, gILthering pollen from no other 
plants (Linsley, MacSwain, &: RILven, Uoiv. Calif. Pub!. Entom. 
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33: 1-98. 1964). One group of two speeies, sect. LignotMra, has 
shifted to opening ill the evening, when the plants nre pollinated 
by hawk moths; these species have yellow flowers. The outcrossing 
species of the entirely white-flowered sect. E" emothera "nd the white
flowered and afternoon opening yellow-flowered subspecies of CamUi
sonia claviformUi (sect. ChylUimia) are predominantly pollinated by 
small moths after their opening in the late afternoon or early evening, 
but in both groups secondary associations with oligolectic bees in the 
late afternoon have also e"olved (Linsley et ai., op. cit.). Two species 
of sect. Chylismia, CamUisonia mellalantha and ('. heterochroma, are 
unique in the genus in having purple flowers. In both , the flowers 
open near sunrise; the former species is pollimited by bees, and the 
latter is autogamous. Finally, C. pterosperma has white petals that 
are yellow at the base and flowers that open in the morning. This 
pattern of petal coloration is found elsewhere in the tribe only in 
Gayophytum, where pollination by flower-flies and small bees predom
inates (~facSwain, Raven, & Thorp, :--1S. ) ; but Camis80nia pterosperma 
is largely if not entirely autogamous. 

One of the most interesting aspects of the pollination system in 
CamUisonia, and indeed in the Onagracel1e as a whole, is the common 
occurrence of pairs of species-one member large-flowered and out
crossing (and sometimes self-incompatible), the other small-flowered 
and self-pollinating (and often Ii polyploid or complex structural 
heterozygote, depending on the group). In CamUisonia, many examples 
of such pairs are evident: C. multijuga-C. walkeri subsp. tortilis (sect. 
ChylUimia) ; C. tanacetifolia-o. brevijiora (sect. Tetrapteron); ('. bUiiorta
C. lettJisii (sect. Holostigma) ; C. kemensUi subsll. kernensis-C. pubell. 
(see. CamUisonia); C. refracta-C'. chamaenerioides (sect. Eremothera); 
and e. hilgardii-e. andina (sect. Nematocaulis). Autogamy doubtless 
arises with u certain frequency throughout the range of normally 
outcrossing species, but. if it is to spread and become characteristic 
of entire populations, it Illust do so because it pro\'ides for the duplica
tion of Ii genotype that is highly sllccessful in some IIrell. This has 
obviollsly occurred time after time in the e"olution of the genus 
Camis8onia.. 

Chromosome I\umbers and Behavior 

The enrlier reports of chromosome Humber listed by Lewis, Hu\"en, 
• 

Venkatesh, nnd Wedber!! (Aliso 4 : 7:\-76. 19M!) Ilnt! those of Gregory 
nnd Klein (Aliso 4: 505- 521. 1960) nre repented in tilLs pnper. On the 
ot.her hUIlO, the 1l1l111erOllS chromosome ('ollnts I reported eurlier for 
tUXIl of sect. Chylumia., Lignothera , und Chyli~miella (Ru,Ten, Uui\', 
COllif. Publ. Bot. :14: 1- 122. 1962) ,II'e not in"'ut!et! in this revision , 
a.lthough It fe\\' more reeellt delerminntions of chroIJlOsome nlllll bers 
for these groups are reported. The only other familial' reports of 
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chromosome number in Camissonia are six undocumented counts 
listed by Johansen (Proc. Nat. Acnd. Sci. U.S. 15 : 882-885. 1929; 
Amer. Journ. Bot. 16: 595-597. 1929), without cit.ation of locality or 
voucher, and the single, probably erroneous count reported by Bell 
and discussed below. Johansen's counts ure mentioned in the accounts 
of the taxa to which they refer. 

Aneuploidy is almost unknown in Camissonia and rare in the tribe 
Onagreae. Only in Cwrkia ("'ith basic chromosome numbers of x ~ 5 
6, 7, 8, and 9) does aneuploidy seem to be a regular feoture of the 
evolutionary pattern which often accomponies speciation. In Camis
sonia, at least two populations of the South American tetruploid C, 
dentata have n~ 13 insteud of the usulIl n~14; this appears to be the 
only documented instance of oneuploidy in the genus. In these popu
lations, aneuploidy does not. IIppellr to have hud uny important 
bearing on speciation. Bell' (Sids 2: 169. 1965) reported n ~ 6 in 
Camissonia claoijormis subsp. peeblesii (" ()ennthera cwvaejormis var. 
aurantiaca") from :\!aricopa County, Arizonu (Bell 17558, NCU). In 
the drawings made from the original preporutions, however, which 
Dr. Bell has kindly allowed me to examine, it IIppears thut n ~ 7 is 
as likely a count os n ~ 6. All other individuals of this species that 
have been examined cytologically (a total of 411) have had n ~7. 

Although detailed information about chromosome numher and 
behavior is given throughout the text of this paper Rnd in the appen
dix, und summaries ure given for each section, it seems worthwhile 
to summarize the chromosomal informntion a\'ailnble for Camissonia 
at this point, as follows: 

I. Eulobus 
I I. C kyli8mia 

III. Lignothera 
IV. Tctrapteron 
V. Hoiosiigma 

VI. CamisllOnia 
VII . Eremothera 

VIII. Chylt'smiella 
IX. Nematocaulis 

Indll;iduala 
108 
683 

36 
49 

389 
192 
67 

t 
II 

Population, 
78 

239 
23 
46 

33.~ 

181 
;)7 

I 
I I 

---
1536 97t 

Specltl 
4 

13 
0 -
6 

t4 
12 
7 
~ 

2 
-
61 

A.44Ulonal 
fltb8peeiu 

14 ., -
I 
3 
4 
-.> 

2U 

• Including two Chllean populations of C. denlala suhsp. dentata with n,. 13. 

PtlI,p/oiJ toZG 
wllollv p4rUli 

1 
2 

I I 
-
" 

I 

I 

16 -.> 

As can be seen from the table, the chromosomal sampling of 
Camissonia hns been extensive. Counts nre nnlilnble for at least one 
population represent.ing euch of the nine sections, und for every 
species and subspecies except the following: Camissonia conjertijlora, 
C. speculicola sub"p. hesperia, und C. scapoidea subsp. macrocarpa, 
and subsp. I(.taliensis of sect.. Chylismia, and C. gouUii of sect. Ere-

293- 655 0-68 2 



176 OO" .... RIBUTIONS FROM THE NATIOli'AL HERBARIUM 

mothera. Thus 59 of the 61 species recognized here and 85 of the 90 
taxa have been ex.mined cytologically. It seems unlikely that the 
pattei'll will oe modified in !lny substantial \\,lIy oy further chromo
some counts. 

The polyploid plants ex"mined in sect" Eremothera and sect. 
Tetrapteron , liS well us the polyploid. of Camissonw. walkeri (sect. 
Chylismw.) , are dearly cytologically Ilutopolyploid, with rings of 
chromosomes forming regtllurly ut meiotic metaphase 1. The hexa
ploid in sect. Tetrapteron hus ulmost certuinly been derived directly 
from the tetraploid; these t\\"O ruees are regurded as subspecies of 
C. ronacetifolia. The single diploid plunt of this species thut has been 
examined may \\'ell hllve been derived directly from It tetraploid 
individual us discussed in detllil follo\\'ing the taxonomic treatment 
of the species. 

With one possible excep I. ion (see appendix) no rings of chromosomes 
have been observed in the polyploid, of sect. Hoiostigma and sect. 
Camissonia, and polyploidy has pluyed the most important role in 
these two groups in the course of evolution. The same is true of the 
polyploids of sect. Nematocaulis. ~"orphologic,tl and geogmphicalrela
tionships make it virtually ,,"rtain that the tetraploid populations in 
C. californica (sect. El1lobus) und in C. scapoidea subsp. scapoidea 
(sect. Chyiismia) have hud nn aUlotetraploid origin, even though 
they do not form rings of 4 chromosomes nt, meiotic metaphase r. 
In all of these groups the chromosomal homology of the diploid 
entities (see below) makes it deal' that the formation of multivalents 
in polyploids is genetically controlled , and I,revented even if the 
diploid genomes present in IL polyploid are largely homologous. In 
the further interpretation of these data, it is instructi,'e to consider 
the occurrence of translocation hetero"ygotes in naturully occurring 
diploid populations of these sections. It is important to stress the 
occurrence of such het.erozygotes in olltcrossing- taxa. as rings of 
chromosomC$ tend to be eliminated relutively mpidly in the course 
of autogamous reproduction, except in the special case of balanced 
structural heterozygosity. 

In sect. Chyiismia, translocation heterozygotes comprised about 20 
percent of the individuuls exumined (Ra"en , Uni,-. Calif. Puh!. Bot. 
34: 40. 1962) , und the llIore limited ILmount of informttlion av!tilahle 
for sect. Eremotltera sllgge~ts thut n. comparable level of hetero7.ygosity 
may obtain here also. Tn OIiC plant or ('amis8onia I'ejracta , It. member 
of this sectioJl, a ring uf 10 ehl'olllosomes \rliS found at uiukinesis; 
this ,,"ns the largest l'in~ fOllnd in the ~e-rl1lS. The situation in other 
well·sampled grollps is, howe\"eI\ "cry difi'el'cllt. I n sect. ('am-is8onia, 
only about 2 per('ellt of the ouicl'ossing individullIs examined lUld It 

ring of chromosomes nt, meioti(' metu,phase; anti in sect. Hoiostioma, 
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and sect. Eulobus, no multivalents have been observed, even though 
approximately 500 plants of the two groups have been examined. 
Even if reciprocal translocations occur frequently in these sections, 
they must be eliminated rapidly from the populations. 

One naturally associates the frequent occurrence of reciprocal 
translocations within the populations of a species with the role of 
such translocations in the differentiation of species in the same group. 
It might therefore be expected that patterns of chromosomal differ
entiation between species would be different in sect. ChylWriw' from 
those observed in sects. Holostigma and CamiS80nw,. This does not, 
however, appear to be the case; interspecific hybrids in all three 
groups show chromosomal configurations which indicate that their 
parents differ by, usually, 2-4 reciprocal translocations. Thus the 
appearance of reciprocal translocation configurations at a high fre
quency within the populations of a species may have little to do with 
the patterns of differentiation between populations of the group. In 
all three sections, there is a high degree of chromosome association 
in diploid interspecific hybrids; hence, the control of multivalent 
formation in polyploids must have a genetic basis and not he related, 
for example, to the frequent formation of univalents in interspecific 
hybrids in some of the groups. It may be significant, however, that 
pair-forming polyploids are frequent and evolutionarily important in 
those sections in which reciprocal translocations are infrequent or 
rare in natural populations, and virtually absent in those groups in 
which reciprocal translocations are abundant in natural populations. 

Finally, sect. Chylismw, is the only group of the genus in which 
supernumerary chromosomes have been noted. Here, one or more 
supernumeraries were found in some 3.7 percent oC the nearly 700 
individuals examined (Raven, Univ. Calif. Pub!. Bot. 34: 41. 1962), 
this ohservation according well with an earlier hypothesis oC a causal 
relationship between translocation heterozygosity and supernumerary 
Cormation (Lewis, Evolution 5: 142-157. 1951; Lewis & Raven, 
Rec. Adv. Bot. 1466-1469. 1961). Supernumeraries might be expected 
to occur in sect. Eremothera iC more extensive sampling was carried out. 
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R. Ornduff, C. L. Porter, C. F. Smith, H. J. Thompson, E. C. Twissel
mann, Frank Vasek, and H. L. Wedberg. Clare Hardham has provided 
a large number of interesting collections and done much to expedite 
my field studies in northern San Luis Obispo and southern ~fonterey 
Counties, California. 

I am also most grateful to the curators of the following herbaria, 
from which material has been supplied for this study: University of 
New Mexico, Albuquerque (UNM); Sui Ross State College, Alpine, 
Texas (SRSC); Iowa State College, Ames (lSC); University of 
Michigan, Ann Arbor (MICH); University of Texas Herbarium, 
Austin (TEX); University of California, Berkeley (UC); Jepson 
Herbarium, Berkeley (JEPS) ; University of Colorado, Boulder 
(COLO); Montana State College, Bozemun (MONT);. Gray Her
barium, Harvard University (GH); Field .\[useum of N'utural 
History, Chicago (F); Pornonu College (PO~l); Runcho Sanla Ana 
Botanic Garden, Claremont, Calif. (RSA); Truey Herburiulll, Texas 
A & ~[ University, College Station (TAES) ; instiluto de Biolog!a, 
Concepcion, Chile (CONe); Botanical ~1"seUlll und Herbariulll, 
Copenhagen (C); Oregon Stute University, Corvallis (OSe); Her
barium of Southern ~1et.hodist University, Dullu., Texus (S~I U); 
University of California, Davis (DAV); Royal Botanic Gurden, 
Edinbu"gh (E); University of Oregon, Eugene (ORE); Colorndo 
State University, Fort Collins (CS); Fresno Slute Colle!,:c, Fresno, 
California; Grand Canyon Nutionul Park, A"izona; Royal Botanic 
Gardens, Kew (K); Rocky ~lo"ntuin Herbarium, University of 
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Wyoming (RM); Herbarium of the Komarov Botanical Institute 
of the Academy of Sciences of the U.S.S.R., Leningrad (LE); Inter
mountain Herbarium, Utah State Agricultural College (UTC); 
British Museum (Natural History), London (BM); University of 
California, Los Angeles (LA); Los Angeles Coun ty Museum (LAM); 
University of Wisconsin, ~1adison (WIS); Tulane University Her
barium, New Orleans (NO) ; The New York Botanical Gurden (NY); 
University of Notre Dame (NO): National ~1useum of Canada, 
Ottawa (CAN); Plant Research Institute, Canada Department of 
Agriculture, Ottawa (DAO); University of Oxford (OXF); Museum 
National d'Histoire N aturelle, Paris (P); Academy of Natural 
Sciences, Philadelphia (PH); Idaho State College Herbarium, Poca
tello (IDS); Brigham Young University, Provo, Utah (BR Y); 
Washington State University, Pullman (WS); University of Nevada, 
Reno (RENO); Nevada Agricultural Experimental Station, Reno; 
Missouri Botanical Garden, St. Louis (MO); Peck Herbarium of 
Willamette University, Salem, Oregon; University of Utah, Salt Lake 
City (UT); San Diego ~Juseum of Natural History (SO); San Diego 
State College (here given as SDSC); California Academy of Sciences, 
San Francisco (CAS); California State Polytechnic College, San Luis 
Obispo (OBI); Santa Barbara Botanic Garden, Santa Barbara, 
California (SBSG); Santa Barbara Museum Of Natural History 
(SBM); University of California, Santa Barbllrll (UCSB); ~fuseo 
Nacional de Historia Natural, Santiago, Chile (SGO); University of 
Washington, Seattle (WTU); Dudley Herbarium, Stllnford Universi
ty, Stanford, California (OS); New Mexico College of Agricultural and 
Mechanical Arts, State College (NMC); N aturhistoriska Riksmuseum , 
Stockholm (S); Desert Botanical Garden, Tempe, Arizona (DES); 
University of British Columbia, Vancouver, British Columbia (UBC); 
U.S. National Museum, Washington (US); U.S. Nationnl Arboretum, 
W Ilshington (N A). In uddition, I have examined the material of 
Cam~sonia in the private herbarium of Ernest C. Twisselmnnn, 
Cholnme, California. 

Systematic Treatment 

Contissonia Link 

CamiS80nia Link, Jahrb. Gewacchsk. I: 186. 1818. 
Sphaerosligma (Scringc) Fisch. &; )(cy., Ind. Scm. Hort. Pctrop. 2: 49. 1835. 

Based on Oenothera sect. Sphaerostigma Scringc, in DC., Prod. 3 : 46. 1828. 
Lectotype : O. dentala Cav. = Camissonia dentala (Cav.) Hcichc. 

Agas3izia Spach, Hist. '·eg. Phan. 4: 347. 1835; not Cho.vanncs 1830. 
Type: A. che1'ranthifolia (Horncm. ex ~preng.) Spnch= Cami880niu 
che£ranth£jotia (Hornem. ex Spreng.) Raimann. 

Holo8h'gma Spach, Nouv. Ann. Mus. Paria Ill . 4 : 332. 1835. 
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Eulobu8 Nutt. ex Torr. & Gray, Fl. N. Amer. I: ;'14. 1840. Type: E. 
cali/arnicus Nutt.. ex Torr.&: Gray =Camissonia cal /Jomica (Nutt. ex Torr. 
& Gray) Raven . 

Chyli3mia (Nutl. ex Torr. &. Gray) Uaimann, in Eng). &. Prand, Nat"rl. 
Pflanzcn(am. III. 7 : 217. 1893. Bnscd on Oenorhera subg. Chyiismia Nutt. 
ex Torr. & Gray .1 TyJX': O. scapoidea Torr. & Grny = Camissonia scapoidea 
(Torr. & Gray) Raven. 

Taraxia (Nutt. ex Torr. &. Gray) Haimann, in Eltgl. & Prantl, NatUrl. 
Pftanzcn(am. III. 7 : 216. 1893. Based on Oenofhero subg. Taraxia Nutt. 
ex Torr. &. Gray, Fl. N . Amer . l: 506. 1840. Lectotype : O. brtvijlora 
Torr. &. Gray = Cami8sonia brer-'ifiora (Torr. &. Gray) Ha\,PIl . 

Annual or perennial herbs, rarely slIbshrllbs, from a taproot which 
in some species branches and gives rise to nell' plants. Leaves basal 
or cauline and spirally IIrranged, larl(est near the base, reduced up
ward . Flowers opening: near sunrise, 01' in n few tuxu lIear sunset or 
in the late afternoon, the stigma receptive lind lint hers sheddinl( pollen 
simultaneously and immediately lind the flowers withering in less 
than a day, 4-merous or very rarely 3-lllerous. Petals yellow, rose
purple, or \,,-hite, reftexed in un thesis in the outcrossing species. 
Stamens and style yellowish, the stigma l(reenish yellow. Stamens 8, 
the episepalous ones lonl(er, or very rarely 4, the epipetaloll s ones 
lackin!(; anthers versatile or basifixed (in sect. Tetrapieron) , the sporog
enous tissue in each low Ie undivided. Pollen yellow, shed singly or (in 
sect. Lignothera) i·n tetrads. Stigma capitate or hemispherical. Capsule 
loculicidal , usually promptly so, straight or contort"d, the seeds in 1 
or 2 rows in each of the 4 locules, usually udherinl( to the centrul 
partition following dehiscence. Basic chromosome number, x= 7. 
Self-incompatibility known in approximately 17 of the 61 species. 

TYPE SPECIES: Camissoniajlava Link=C. clentata (Cav.) Reiche. 
In the following treatment, an effort hus been made to group related 

species. Within each section, generalized species are listed first, more 
specialized ones laler. The keys have been written for euse of identifi
cation nnd are not intended to di~play relationships. SympnLrie 
entiti"" huve been listed within elleil section following the ta,onomie 
treatment of each taxon . In t.he same place It sumlll'''·Y of t.he available 
chromosomal informatioll und thut on self-illcompnl.ibility is pre
sented. Only H di~e8t of my earlier treatment of sects. Ghyli.,o;mia, 
Lignathera, and Chyli."n'idla (R,,,"ell , Uni,·. Calif. I'lIbl. Bot. :H: 
1-122. 1962) is presented here, out [ h"Ye t.ried to inelude enough 
information to muke t.he present. revision t"tlluplete 11IHJ mmble tnx.o
llomicuHy without reference to the enriier puper. In the c:itntioH -of 
rollections, R has consistently been used for /laven, except in the 
case of type collections. Voucher specimens are understood to be 

I Ali to the Htntus aecord~d this and comparable groups, we Brizicky. Journ . 
Arn. Arb. 44: (n. 1963, :md Gmy, 'Man. Bot. N. U.K, 00. 2, p. xL, 18!)G. 
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deposited in the Dudley Herbarium, Stanford University (DS), with 
duplicates in the U.S. National 1I·1useum (US) and Rancho Santa 
Ana Botanic Garden, Claremont, California (RSA), in most cases, 
unless some other indication of their deposition is made. 

Key to Sections 

OVArY with a long slender sterile projection below the hypanthium, the plants 
acaulescent or nearly 80 . . . . . . . . . . . . Section IV. Tetrapteron 

Ovary lacking a sterile projectionJ the plants only occasionally appearing acaulcs
cent, and then when immature. 

Seeds with a thick papillate wing surrounding the concave face (fig . 78); petals 
white, yeUow Dear the base . . . . . . . . . Section VIII. Chylismiella 

Seeds not winged ; petals yellow, white, or purple. 
Capsules on well--defined pedicels, not coiled or contorted ; seeds in 2 rows in 

each locule. 
Hypanthium 0.4-8 mm. long ; leaves basal or cautinc, often pinnately 

divided or lobed; pollen shed singly ... .. Section II. Chylismia 
Hypanthium 4.5-40 mm . long; leaves all caulinc, simple, usually cordate· 

orbicular ; pollen shed in t etrads ...... Section III. Lignothera 
Capsules sessile (see also 40. C. kernemu), oCten coiled or contorted ; seeds in 

I row in each. locule. 
Petals white, the flowers vespertine . . . Section VII. Eremothera 
Petals yellow, the flowers matinal. 

Leaves pinnately lobed, more rarely subentire; petals usually with a 
pattern of minute maroon flecks ncar the base ; seeds often with 
purple dots or blotches; capsules orten sharply reflexed at maturity 
(Baja California, Sonora, southern California, Arizona). 

Sec tion 1. Eulobu8 
Leaves subentire; petals unspotted or with 1 or 2 bright red spots near 

the base; seeds unspotted ; capsules not reflexed (widespread). 
Plants with naked, capillary stems, each bearing a crowded, leary 

inflorescence at its apex ; capsule strongly flattened, O.a.-l em. 
long . . . . . . . . . . . . . . Section J X. Nematocaulis 

Plante usually leafy from the base, the inflorescence not crowded ; 
capsule not flattened, usually over I em. long. 

Capsules quadrangular, at least when dry; plants usually with 
flowers at the basal nodes ; leaves mostly lanccolatc t o ovate ; 
seeds dull, flattened, usually over 1 mm. long. 

Section V. Holostilma 
Capsules subterete; plants lacking flowers at t he basal nodes; 

leaves mostly linear or very narrowly elliptic; seeds shining, 
triangular in transection, often under 1 mm. long. 

Section VI. Camissonia 
SECTlON I . EUWBVS 

I 
Stigma cylindrical, 1.4-4.5 mm. long ; branches prostrate, radiating from a centra 

axis (central and southern Baja California) . . . . . . 3. C. sceptrostigrna 
Stigma globose; branches erect. 

Woody perennials, often flowering the first year ; stigma. held \ .... ell above the 
anthers at anthcsis ; leaves usually entire (west coast of Baja California). 

1. C. erassiEoJia 
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Annuals; stigma. equaled by at least the longer stamens, their anthers surround
ing it at anthcsis; leaves usually deeply pinnatifid. 

Capsules usually more or less contorted; hypanthium 3-4 .2 mm. long ; petals 
10-19 mm. long (central Baja California) .. .. . , 2. C. aneelorum 

Capsules straight or uearly so, dctlcxed at maturity; hypanthium 0.6-1.5 
mm. long ; petals ~I-t mOl. Jong (widespread) ... . ... C. ~alifornic:a 

SECTION n. CHYLISMIA 

Stamens 4 (local in Mohave and Coconino Cos., Arizona) . . . . . . 15. C. exilis 
Stamens 8. 

Corollas lavender in anthcsis. 
Stigma held above anthers at maturity; hypanthium 4.5-8.5 mm. Jong; 

petals !}-13.8 mm. long .............. 16. C. melolonlho 
Stigma surrounded by anthers at maturity; hypanthium 2-5 mm. long; petals 

2-6 mm. long ................ 17. C. heteroehroma 
Corollas yellow or white at anthesis. 

Capsulet3 distinctly clavate, morc than 2 mm. thick (see also 9. C. walkeri ). 
Rtigma surrounded by anthers at maturity, the petals less than :-'.5 mm . 

long, 
Oil cells lining veins on underside of leaves pale yellowish brown, rarely 

darkcr; leaves often simple and entire, in compact basal rosette. 
Capsule!'; to 30 mm. long ; leaC bladE'S to 5.5 cm. long; base of plants 

olten nearly glabrous (Wyoming, Colorado, ('aslern Ut.ah, Nl'w 
)'Iexico) , . . . . . . . . 13 •• C. seapoidea subsp. 8c:apoidea 

Capsules 25- 40 mm. long; leaf blades to 3.5 em. long; base oC plants 
densely strigOSt~ (Arizona) . 13b. C. 8capoidea subsp. mac:rocarpa 

Oil c('lls lining v('ins on underside of le8'1.·('5 dark brown, conspicuous; 
Ica \'('s rcmotdy rll'ntate and often pinnatl'ly compound, in loose 
basal roscttC' . 

LC8\,('" with several pairs of lateral leaflets; capsules 16- :18 mm. 
long; pctals 4-8 mm. long (w('Stern Utah surl adjacent NC'I.'eda). 

13d. C. sc:apoidea subsp, ulahensis 
Leaves wit.h lalcralleafiet.s few or absent ; capsules TaTcly onr 20 mill. 

long; pet.als 1.8-4 Il~m . . long (OTegon, Idaho, wC'stern Utah, and 
Nevada). , , , ... , 13c. C. scapoidea subsp. brachycarpa 

Stigma held well shove an' hers at maturity , lhl' pt:'tals usually morc than 
6 Tnlll . long. 

:Mature pedieels and capsulC's sharply deflexed; corollas bright yC'Uow. 
11. C. munzii 

:\-latur(! pedicels and capsules ascending or sprcariillg; corollas ydlow 
or white. 

Branches of t.he inflorescence numerous and filiform; 1(,8\1('s not 
!-itricUy basal; CaI)KlIlf~S less thau 10 mm, long, t hi' pNlic('ls slendt'1" 
(I'jo utln\"(.'::! t(~ru ( :tah and northwestern Arizona) . . 14. C. parryi 

llraHcht-"S oC iltfton'sccncc not filiform ; les'l.'(,s Inostly in a basal rw'tt(' ; 
capsules often more tiuUi 10 HUll . long. 

~tlllll('ns diffNelltiatt'ft into 2 :sets; infioresccnc(' loose; h~avt'8 

('Iltirc or Ilearly so, rounded, oftcllsimplC' ami glabrolls (Colorado 
and Utah) . . . . . . . , . . . . . . 12. C. easlwoodiae 

Slamens subt~(IUal; inftOl'I'Scl'IIC(, dl'lHw ; ,1('a\'('s gl'IIt'rally (\l'lIlate, 
often acutt~ly angled, pinnate and pubescent (On'gOlt and 
NC'vada sout.hward). 
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Lower parts of tlw plsnts with villous, spreading pubescence; 
sepals with (n't: caudate projections arising below apices. 

Petals fadillg reddish (Arizona, Sonora, Daja California). 
Petals 3-5 mm. long; style 7-12 Inm. long (Arizona, and 

Sonora). . . . . 10k. C. claviformi8 subsp. rubescens 
Petals 1.5-2 mill . long ; style 5-7 mm. loug (Baja Camarnla) 

lOj. C. daviformis subsp. wigginsii 
Petals not fading rl'Cldish (San Diego and lmperial Cos., Cali

fornia, and adj8cI'Ilt Baja California) 
lOb. C. claviformis subsp. peirsonii 

LowE'f parts of plants short-apprcsscrl PU~CCl\t or glabrous 
but not \'illous with spreading trichomcs; sepals entin' or 
with caudate projections. 

Petals white, the hypanthium orange brown. 
Plants variously pubescent on stems and in inflorescence ; 

lateral leaflets often reduced, 
Lateral leaflets reduced in number, thc leaves often nearly 

simple; uasal rosette compact (Nevada, southern 
Oregon, local in Mono and Inyo Cos" California) . 

IOc. C. claviformis subsp. lntearior 
Lateral leaflets generally well developed and numerous, 

the basal rosette not compact, 
Sepals often with projections arising below the apices; 

terminal leaflets often large and nearly cordate ; 
buds and inflorescences often silky-strigose (Death 
Valley region, California), 

IOd. C. daviformis subsp. funere. 
Sepals usually entire; terminal leaflets usually inc:on

spicuousj buds and leaflets not silvery. 
Pubescence on leaves, stems, and often inflorescences 

glandUlar (Arizona) , 
109. C. claviformis subsp, peeblesii 

Pubescence on leaves and stems rarely glandular, that 
of inflorescences never so (southern ~eyada, 
California, rare in Arizona). 

10f. C. claviformis subsp, aurantiaca 
Buds and inflorescences usually glabrous or nearly so; 

lateral leaflets usually wcll developed (western deserts 
of California) . . IOe. C. claviformis subsp. clavlformis 

Petals yellow, the hypanthium yellow or orange brown . 
Plants with strigose pubesccnce above and in the inflorescence, 

the sepals sometimes with free projections (southern 
California, Arizona, and northern Mexico). 

101. C. elaviformis subsp, yumae 
Plants usually glabrous above, the sepals entire ; northern 

part of specics range. 
Lean'S ianceolatc, narrow, and evcnly dentate, oCten 

nearly entire by loss of lateral leaflets; hypanthium 
dark (lnyo and Mono Cos" California). 

lOb. C. claviformis subsp. I.ndfolia 
Leavcs pinnate, the terminal leaflets ovate, often blunt, 

the lateral leaflets often well developed (Washoe 
Co., Nevada, northward). 

lOa. C. claviformis subsp. crutlformis 
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Capsules elongate, often linear, usua.lly less than 2 mm. thick; pedicels often 
• • 
inCOnspICUOUS. 

Stigma surrounded by anthers at maturity; petals less than 6 rom. long; 
style less than 6 mm. long; inflorescence erect in bud. 

Clumped perennials with somewhat woody base i leaves glabrous or 
sparsely pubescent; anthers glabrous (Colorado R. in and below 
Grand Canyon, Arizona). 

Leaves and style glabrous . . . Sa. C. speculicola 8ubsp. 8peculicola 
Leaves and style pubescent . . . 8b. C. specullcola subsp. 'esperia 

Annuals or short·livcd perennials, the base usually not at all woody; 
leaves pubescent, usually densely so; anthers pubescent or glabrous 
(widespread). . . . . . . . . . . . . . . . . . 9. C. walkeri 

Stigma elevated above anthers at maturity; petals usually more than 6 
mm. long; style more than 6 mm. long. 

Inflorescence erect or drooping, elongating before flowers opeD, thc mature 
buds mostly individually pendulous; plants virgate; hypanthium less 
than 3 nun. long (Utah, southern Nevada, and northwestern Arizona). 

7. C. multlju,. 
Inflorescence drooping, mostly elongating after flowers open j stems 

stout, not virgatc; hypanthium more than 3 mm. long. 
Sepals with free caudate tips arising just below apices, glandular

pubescent; inflorescence often branched; stamens differentiated 
into 2 sets (Toroweap area, Mohave Co., Arizona). 

5. C. confertlflor. 
Sepals lacking free caudate tips, or if they are present, the sepals 

variously pubescent, but not glandular; inflorescence branched 
or unbranched; stamcns subequal (widesprcad). 6. C. breyipu 

SECTION III. L1GNOTHERA 

Hypanthium 18-40 mm. long; style 30-58 mm. long .. .. 19. C. arenaria 
Hypanthium 4.5-14 mm. long; style 8-23 mm. long. 

Leaves ovate-acuminate, longer than broad; petals less than 4.5 mm. long ; 
pubescence predominantly giandlllar. 

18. C. cardiopbylla subsp. cedrosensis 
Leaves cordate to cordate-{)rbicuiar, about as long as broad; petals mostly man' 

than 4.5 mm. long. 
Plants coarse; puhcsclmce mostly glandular (Iuyo Co., California). 

18b. C. cardiophylla subsp. robusta 
Plants more slender; pubescence mostly villous (San Bernardino Co., 

California, southward and eastward). 
18 •• C. cardlophylla subsp. c.rdiophylla 

SECTION IV. TETRAPTERO::"i 

Plants perennial, strictly acaulescent ; capsule 1Iot ~~·ingcd. 
Leaves pinnatifici, the plants more or less densely pilose or appressed pubescent. 

Style 9.5-20 (-25) 10m. long, the stigma held above the ant.hers at anthcsi8; 
petals (8-) 1(}-23 mm. long. 

Less than 5 percent of pollen 4-pored; pubescence variable (widespread). 
22&. C. tanacetifoUa subsp. tanacettrolia 

More than 10 percent of pollen 4-pored; plants densely gray-pubescent 
(Sierra Valley area in Plumas and immediately adjacent Lassen and 
Sierra Cos., California) . 22b. C. tanacetirolia subsp. quadriperforata 

Style 3-6.5 mm. long, the stigma surrounded by anthcrs of longer st.amens 
at 8.nthesis; petals 5.5-7 (-8) mm. long ... .... 23. C. brevi flora 
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Leaves llot pinnatifid or, if so, plants subglabrous. 
Leaves morc or less densely white-c iliate' ; capsule subteretc, the thin walls 

much distended by the st-'('ds . . . . . . . . . . . . , 20. C. ovat. 
Leave!:! subglabrous, rarely minu tely and sparsely striguloscj capsule more or 

less 4-anglcd, the nearly flat walls not distended by the seeds, 
21. C. 8ubaeaulis 

Plants annual, sometimes branching ; capsule broadly winged in upper half. 
Petals 5-18 mm. long; style 3-,s.5 mm. long; pubescence pilose. 

24. C. graciliftora 
P('tals 2-3.5 mm . long; style 1--2.2 mm. long; pubescence s trigosc . 25. C. palmeri 

SECTION V. HOLOSTIGMA 

Plants perennial, often somewhat woody near the base. 
Petals (10-)12- 20 mm. long; styles 13-23 mm . long (near Goleta, Santa Barbara 

Co., California, south to near San QUintin, Baja California; San Nicolas 
and San )lartin Isis.) ... 26a. C. chelranthlroUa subsp. sufl'ruticosa 

Petals 6-11 mill. long ; styles 6-9 mm. long (Point Conception, Santa Barbara 
Co., California, north to Coos Bay, Curry Co., Oregon; several islands) . 

2Gb. C. cheiranthitolla 8ubsp. cheiranthifolia 
Plants annual (except for a few populations of C. bistorlo, q.v.) . 

Rtigma evidently held above the anthers at anthcsis, the Howers large (southern 
California, north to Ventura Co., and adjacent Baja California). 

27. C. billoria 
Stigma surrounded by at least the anthers of the longer set of stamens at 

ant.hesis, the flowers small to large (widespread). 
Capsule very heavy, 2.8- 3.5 mm. thick near the base, straight or nearly so, 

deeply grooved along the lines of dehiscence (Guadalupe and San Cle
mente Isis.). 

Pubescence strigosc; petals not spotted (Guadalupe [s1. ). 
28a. C. iluadalupensts subsp. iluadalupensis 

Pubescence spreading; petals with a prominent red dot lIear tht~ base 
(San Clementt" l sI.) . . . 28b. C. ,uadalupensis subsp. c1ementina 

Capsulc 0.75-2.2 mm. thick neaf the base, straight Of curvcd into 1 or more 
spirals, not deeply grooved (widespread). 

Pollen 25-100 percent 4- or ;)-pored ; hexaploid specie~. 
Inflorescence lacking glandular trichomes; 4-POfCd pollcn compri~ing 

2.5-60 percent of the total (Santa Lucia :\lts., )lontercy Co., and 
innf'f Coa!-\t Ranges south to Sant.a Bafbara Co., California). 

38. C. luciae 
lnflofcsccncl! with an understory of short glandular trichomes; 4- and 

5-porud pollen comprising 70-100 percent of the total (not in area 
of C. lttciae) . 

Capslll<- 1.3-1.6 mill . thick, subteretc in transection (:Klllthcrnmo:'lt. 
":\rolltcff'Y to central Ran Luis Obispo Co., California). 

37. C. hardhamiae 
Capsule 1.5-2 10m. thick, more or less quadrangula r in transection 

(~all Diego Co., California, and adjacent Baja Calirornia ; off
... hor(' i~land~) . . . . . . . . . . . . . . . 39. C. robusta 

Pollen up to ;) percent. 4-pored (rarely morp in C. inter media) ; diploid 
or tetraploid species. 

Capsule markedly quadrangular in transection, 1.8- 2.2 mm. thick 
(Los Angele ... Co., California, south throughout the northwestern 
qlUl.ft(·r of Haja Ca lifornia) . . . . . . . . . . . 29. C. lewisii 
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Capsule not markedly quadrangular in transection, at least in living 
material, 0.75-1.2 (-1.8) ffiffi . thick (widespread). 

Plants subglabrous, usually with 50 or more flowers in the basal 
rosctte. sllbcacspitosc or with \'e ry thick prostrate br:tnchcs (rom 
the ba<;;c (coastal Baja California) . . . . . . 30. C. proavita 

Plants subglnhrous to densely villous, with few flowcrl'l ill b:um.l rosettc 
(widespread) . 

t ipper lea\'(,s cvidenUy petiolate, attenuate at the bnsc; capsule 
usually more contorted; plnnts subgillbrous to strigulosc, often 
reddish (Yolo Co., California, to 30 0 N. lat. in Bn.j n California; 
Madera Co., California; Santa Cruz lsI.) . . . 33. C. ignota 

Upper lC8v('s usually not evidently petiolate, rounded or truncate 
at the base; capsule straight to coiled once or twice; plants strig
ulose to villous, always evidently so (widespread). 

Conspicuously gray-strigose piant..<J of the dcscrts, the branches 
usually decumbent (deserts of south('rn CaHrornia to Arizona 
and northern Baja California). 

Petals 6.5-13 mm. long; style 6.5- 10.5 mm. long (western 
Hi\'erside and San Bernardino Cos., CnHrornia). 

34a. C. pallida .ubsp. hallii 
P etnls (2- ) 3.5-6 (- 8) mill . long; style (2.1- ) 3-6.5 10m. long 

(widespread on deserts) . . 34b. C. pallid. subsp. pallida 
Plants not conspicuously gr:ty-slrigose, barely reaching the mar. 

gins of the deserts (except (or C. con/usa in central Arizona). 
Capsule 0.75-0.9 mm. thick; upper leo.vcs narrowly ovate or 

ovate; plants erect; n=7 . ...... 32. C. birtella 
Capsule 0.9-1.2 (- 1.8) mm. thick; upper leaves narrowly 

laneeolate to narrowly ovate; plants erect or decumbent: 
n = 7or 14. 

Plants with decumbent branches from the basal rosette; 
upper leaves usually narrowly Innccolatc; short glandu
lar trichomes usually absent in inflorescence; n= 7 
(Coast Ranges of California, Sonoma Co. to San Diego 
Co.) . . . . . . . . . . . . . . 31. C. mitrantha 

Pla.nt-s r.Teet; upper leB\'es ia.nccolatc or narrowly ovate; short 
glandular trichomes nlmost nlwnys prescnt in inftorcs
cenee; n= 14 (\\·jdespreud). 

Plnnts gray-\'il~ous; petals (2.5-) 5-10.5 mm . long; style 
(2.5-) 4.5-7.5 mm. long (San Luis Obispo Co. to Ran 
Dipgo Co. , Californin; c('fltrnl Arizonll) . 

36. C. tonfusa 
Plnntfi usually not gray-\,illous; petals 1.5- 3.5 (-4.5) mm . 

long; s t.ylc 2 -3.5 nlill . long (Lak(' and Yolo Cos., 
Culifornia, to :lUo K. it'lt. in H<.\ ja Cnliforuin; Santn 
Cruz and ~l\ntu Catalina Isis.) .. 35. C. inter media 

~ECTION VI. {;AltiSSO!\1-\ 

Phmts of North America. 
&pals refiexcd :<illgly; plants often with conspicuous spreading pubescence 

(Ure.at Ba.qin and lu!ighboring areas), 
Stigma elevated well above Uw anthen; at ;.mt.hcsis; petals g-15 (-1S) mm. 

long. 
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Plants compact, the leaves clustered nt the base; pubescence dense, 
spreading; fruiting pedicel 3- 15 mm. long (northcflStern Kern Co .. 
California) . . . . . . . . . . 40 •. C. kernen8is subsp. kernensis 

Plants not compnct, the leaves not clustered ut the base; pubescence vari
able; fruiting pedicel 0-5 (-15) mm. long (Kern, Inyo, Mono, and San 
Bernardino Cos., California, and adjacent N eveda) . 

.fOb. C. kernensis subsp. gilmanii 
Stigma surrounded by the anthers at anthcsis; petals 1.8-4 mm. long. 

Basal rosette well developed, the plants usually with long, spreading tri
chomes. 

Leaves 0.4-1.8 mm. wide; hypanthium 0.8-1.6 mm. long ; style 1.6-3.2 
mm. long; n=7 . . .... ... .... .... 41. C. pusilla 

Leaves 2-5 (-6.2) mm. wide; hypanthium 1.3-3 mm. longj style 3.2-4.1 
mm . long; n= 14 . . . . . . . . . . . . . . . . 42. C. pubens 

Basal rosette not well developed, the stems bare near the base; plants 
usually with appresscd pubescence or subglabrous . . 43. C. panula 

Sepals usually reflexed in pairs, remaining attached (widespread). 
Stigma held above the anthers nt anthesis; petals (3.5-) 4-15.5 mm.long. 

Leaves lanceolatc or narrowly ovatC', entire or nearly so (Sierra Nevada, 
California, in Madera and Mariposa Cos.) 

4Sa. C. sierrae subsp. sierrae 
Leaves linear to narrowly elliptic or narrowly obtanceolatc, serrulate to 

coarsely serrate (widespread in California). 
Leaves linear to narrowly elliptic or narrowly oblanceolate, serrulate or 

serrate ; stems usually erect (widespread in central and southern 
California) ........... 44a. C. campestris 8ubsp. campestris 

Leaves narrowly elliptic, coarsely serrate; plants usually decumbent 
(southern Mont.erey to northern Santa Barbara Co., California). 

44b. C. campestris subsp. obispoensis 
Stigma surrounded by the anthers at anthesLs. 

Leaves entire, vcry rarely with 1 or 2 small tceth; pubescence dense, 
strigulose (upper Kern R. drainage, California) . . 50. C. integriCoUa 

Leaves serrula.tc Qr serrate; pubescence variable (widespread). 
Leaves narrowly elliptic, rounded or obtuse at the base; n = 7 (central 

Sierra N cvada, California). 
Petals 4-7 mm. long; style 4.5-7 mm. (Madera and Mariposa Cos., 

California) . . . . . . . . . . . 45 •. C. sierrae subsp. sierrae 
Petals 2.2-4 mm. long: sty le 2.8-5 mm. long (Fresno Co., California). 

45b. C. sierrae 8ubsp. altic:oIa 
J..c:wes linear or very narrowly elliptic, narrowly cuneate or attenuate at 

the base; n= 14,21 (wIdespread). 
Often more than 30 percent of the pollen grains 4-porcd; plants us

ually with spreading pubescence on the stems; n =21 (widespread 
in California south to Kern Co.) . . . . . . 51. C. contort a 

"cry mrcly with morc than 10 percent of the pollen grains 4-porcd: 
pubescence variable; n = 14 (California (rom Lake Co. southward, 
and adjaccnt Baja California). 

Petals (4-)4.5-7 Illm . lollg; style 4-7 mOl. long; pubesccnce of stems 
long, spreading (Lake Co. and Sierra Nevada foothills (rom 
E ldorado Co. to Fresno Co., California). . . 46. C. tacustris 

Petalls 2.1- 4.2(-4.5) IUrn. long; style 2.3- 4.8 mm. long; pubesccncc 
variable '(Coast Itaugcs (rom Sonoma Co., Calirornia, south to 
northern Baja Cnli(orniu, and Sierra Nevada of Kern Co., 
California) . 



188 OONTRIBUTIONS FRO~ THE KATIOXAL HERBARIUM 

Plants VillOllS, the inflorescence glandular (serpentine soils, San 
Benito Co., California) . . . , . . . . 47. C. benitensis 

Plants striglliosc or with villous trichomcs on the lower stem, rarely 
villous and glandular only (widespread in range given above). 

48. C. strigulosa 
Plants of South America. 

Leaves linear or vcry narrowly lanceolate; plant.."l crect, decumbent, Of prostrate; 
capsules 0.6-0.9 mm. thick (widespread). . 49a. C. dentata subsp. dentata 

Leaves broadly elliptical, thick; plants prostrate; capsules 1.1-1.3 mm. thick, 
heavy (coastal sands in Provo Conccpci6n, ArueD, and Ca1\Un, Chile). 

49b. C. dentat. subsp. Uttoralis 

SECTIO~ VII. EREMOTHERA 

Capsules not thickened ncar the base; plant.s lacking flowcrs at the lower nodeg. 
Petals 3.5-7 mm. long; sti~ma held well above the anthers at anthesis. 

52. C. refracta 
Petalg l.S-;! Illtn. long; stigma surrounded by the unth{'~ at :lnthesil'>. 

53. C. chamaenerioides 
Capsules thickened n~ar the base; plants with or without flowers at the lower 

nodes. 
Inflorescellce erect t.o the tip at unthesis; plants flowering from t.he ba..<;('. 

Petals 3-.5 mm. long; style 6-7 mm.long, glabrous (\\'est-central Nevada). 
57. C. nevadensis 

Petals 0.8-1.3 mm. long; style 1.2-3.2 mm. long, pubescent near the base 
(widespread). . . . . . . . . . . . . . . . . . . . 58. C. minor 

Inflorescence nodding at anthesis; plants flowering from ncar the base or not. 
Petals (3-) 4-7.5 mill. long; stigma held well above the anthers at anthesis. 

Cluster of large basal leaves prominent at the time of flowering, the in
florescence relatively leafless; plants blooming in the spring, never 
with prominent spreading pubescence. 

Capsules 2-3.8 mill. thick near the base, woody, the inflorescence very 
condensed (Sonomn and eastern 2\lojave Dmmrt; San Juan Co., 
Utah) . • . . . . . . . . . 54c. C. boothii Hubsp. condensata 

Capsulrs 1-2.3 mm. thick ncar the base, not woody, the inflorescencf' 
not highly condensed. 

Capsules l.i-2.3 mill. thick near the base, curved outward (cismontanf' 
('eutml and southern California, sonth to Lo~ Angeles Co.). 

548. C. boothii snbsp. decortieans 
Capsules 1-1.6 111111. t.hick Bear the hase, oft.en curved dowllward 

(western )"lojavt' Desert. of California; upper Krrn H. drainage). 
Mb. C. boothii snbsp. desertorum 

Cluster of basal 1(,:lv('S rarely promirlf'llt at. tim!' of flowering, the inflo
TC'sccnce l('afy; plunts blooming ill slimmer or late spring, often with 
prominent spreading pnb(,HCt'I1C!'. 

Plants villolls and ~landular pllbt'l'>cpnt., blooming in the summer . 
• 

Plants uSlially 1.5-4 dm. tall, rohllst.; ctllliine leuv(,8 coarsely serrulate, 
lanceolatc 01' narrowly ovat.e ()olano Co., California, north to 
(·ast.ern Washington and southwestern Idaho; ::\lohnve Cu., 
Arizona) . . . . . . . . . . . 54f. C. boothii subsp. boothii 

Plants lIsllally U.5-2 dm. tall; CtllllilH' leu\"('s srrruinte, narrowly 
lallceolatl' Qt' lanccolat(' (soHth<'1"ll Land('!" and ('astern Churchill 
COH., Xt'vada, sOHth t.o lIort-hcast-ern Inyu Co., California, and 
:-lout.h<'T11 ]';yl' Co., !'-.""evnda; Kill~8toll Hauge, Hun Bernardino 
Co., California). , , . . . . 54e. C. boothii subsp. intermedia 

• 
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Plants strigosc, sometimes densely so, ra rely v illous or with an admixture 
of glandular trichomcs; plants blooming in la tc spring and early 
snmmer (eastern Oregon and southern Idaho south to Lassen Co. , 
California, through castern ~evada t o northern Clark Co., and in 
western Utah) . . . . . . . . 54d. C. boothii subap. alys80ides 

• 

Petals 1.5-2.5 mm. long; st igma surrounded by the anthers at anthesis. 
Pubescence villous and glandular ; seeds dimorph ic, the basal ones coarsely 

papillose (castern WftShington, eastern Oregon, southern Idaho). 
55. C. PYlmae. 

Pubescence glandular ; s(:!cd~ monomorph ic , all smooth or nearly so (south· 
westcrn Utah and Coconino Co., Arizona). . . . . . 56. C. louldii 

SECTION VIII. CHYLISMIELLA 

One species. . . . . . • • • • • • • • • • • • • • . . 59. C. pterosperma 

SECTIO N IX. NEMATOCAULlS 

Pe tals 2.5- 5 mm. long; s ty le 4.5- 6 mm. lonp; (eastern Wushington and along t he 
Columbia It .) . . . . . . . . . . . . . . . . . .. 60. C. hil •• rdil 

Petals 0.8-2.3 mrn. long ; st.yle 1.7-3 mm. long (widespread) .. . 61. C. andina 

Section I. Eulobus 

Camissonia sect. Eulobus (Nutt . ex Torr. & Gray) Haven, Brittonia 16: 283. 
1964. 

EuiolJ ulJ Nutt. ex Torr. & Gray, Fl. N. Amer. 1: 514. 1840. 
Oenothera sect. Eulobus (Nutt. ex Torr. &: Gra.y) Baill., Hist. PI . 6 : 461 . 

1877. 
Oenothera subg. I!.'ulobus (Nutt. ex Torr. &: Gra.y) Munz, Amer. J ourn . 

Bot. 16: 254. 1929 . • 
Woody subshrubs or annuals, the plants caulescent, flowering from 

near the base or not. Inflorescence erect. Flowers opening near sunrise. 
Ovary lacking" sterile projection . Hypanthillm lined with n lobed , 
red brown , fleshy disc within or with 11 smaller, circular disc Ilt th e 
base of the style. Sepals reflexed separately or united . Petals yellow, 
usually finely flecked with red near the base, this area of the petals 
not ultrll "iolet reflective, the remainder of the petals stron!:ly so ; 
petals fadin!: orange red after pollination. Stamens 8, subequal or 
with the epipetalous ones shorter; "nthers versatile, villous or gla
brous. Pollen shed singly. Cllp,;ule sessile, regularly and promptly 
loculicidal , the midrib "f elld, valve yellowish brown, prominent, 
straigh t or ('ontorted , somewhnt torulose, subtel'ete in living material , 
the seeds in I ren,' in en('h 100·ule. Seeds monomorphic, narrowly 
oboYoirl , more or less t ri!l. l\gulnr in trn.llseetion , pointing up or dOWJl 

in capsule, finely papillose. 
TYPE SPECIES: (amissonia ' californica (Nutt. ex Torr. & Gray) 

Raven . 
DISTRI BUTIO": Sandy slopes and flats , from sout.hern San Benito , 

(~entrtll Kern , u.nd ea.""lerll Slln Bernardino Cmmties, California, 1l.lId 
western and southern Arizona (from the vicinity of Kingman south), 
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south-central Sonora at about 28°20' 1\. lat., lind in Baja California to 
the vicinity of Bahia de Itt ~[agdalena at about 24°30' N.; Santa Cruz 
and Santa Catalina Islands, Californill; Isla de Cedros, Baja Cali
fornia; and Isla San Lorenzo, Golfo de California. 

ramissonia sed. Eulobu" is here taken in exactly the same sense 
in which it was constituted by ~[unz in 1929 (Amer. Journ. Bot. 
16: 253-257). At the time he prepared this revision, Dr. ~[unz re
marked that herbarium material of three of the four species of this 
group was meager. In spite of this, the examination of the abundant 
material that, has been collected in the succeeding 40 years has not 
given me any reason to disagree with the delimitation of species 
presented in 1929. I have, however, cited specimens to document the 
ranges of the three species endemic to 13aja California, as this has 
not been possible until recently. 

The woody ('amissonia crass;'folia appears to be t he most generalized 
species within the group. It is one of the two self-incompatible species 
in the section and the only one known to be regularly associated with 
It group of oligolectic bees, one of which is Andrena (Onagrandrena) 
elliobi Linsley & ~[acSwain. Camissonia angelorum is rlosely related to 
and doubtless best thought of as an annual, self-pollinated derivative 
of C. crassifolia. More distantly related, but evidently derivable from 
the same ancestral stock, are the self-incompatible C. sceptrostigma, 
with its unique cylindrical stigma, of a form unknown elsewhere in 
Onagreae and the regularly self-pollinating C. cal~fornica, the most 
widespread species of the sedioll and the only one to ("()ntain tetraploid 
populations. Camissonia californica, probllbly the most speeialized 
species in the section, is farely visited by inserts. 

In sect. Eulobu8, 108 individuals huyc been examined chromo
somally, represelltin~ 78 populations. l\ot olle of these has had It 

multivulent u~so('intion of chromosOIues in ll1_eiosis, all being strictly 
pair-forming. In this respect, sed. Eulobws resembles sed.. Hoiosti!lma: 
rcriprocui translo('utions nppcur to play uo adapti"c role in natural 
populiltions, and lllultivulents hUTe not been obscn"ed either in 
diploid or in polyploid popuintiolls, even though it is highly probable 
that sOllle of the polyploids {'umbine reilltivel~· hOlllologous diploid 
genomes (see Appendix A, p. a81). 

1. Camissonia crassifolia (Gret'IH') Haven, Brittonia 16: 283. 1964. 
Oenothcra CrllMifolia GreC'II{', Bull. Calif. Acad. 1: 188, 1885. 

Erect. wep-brllllched Shl'11b lip t() 1.4 m. tall, or s(mletimes prostfut.r; 
plunts flowering' the first yen!', and then H1; little us 1.5 ('nl. {nIl, with 
no distinet bu:;nl I'o:;ette, sometimes flowering Ht the bu~ul nodes; 
plants subglabrolls or with a few stl'igulose tri('homes in the inflores
('en{'e, espe('ially urollnd the hypnnthium und on the upper portions 
of the o\'ar3-t . Leaves somewhnt. fleshy Illld gluuces('ent, narrowly 
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ellip!i!' to narrowly lan!'eol"te, mrely ,'ery narrowly elliptic, 1-6 cm. 
long, 2.5-12 mm . wide, entire to rat.her {'oarse1y serrate or ('renate, 
the IIpex obtuse, the base ('uneate; lell,'es subsessile 0/' with a petiole 
1-2 mm. long. Infloreseenre long lind virgll!e. Hypanthium \.5- 2.5 
mm. long, 2-3 mm. "''I'OSS at the summit, densely ,'ilIous within. 
Sepals 5-9 mm. long, 1.2-2 mm. wide, reflexed in pairs or groups of 
:l 0 1' 4. Petals (5.5- ) 7.5- 15 mm. long, (4-) 6.5-13 mm . wide, finely 
flecked with red in Ihe basal third . Filaments of the episepalous 
stamens 3-7 mm. long, those of the epipetalous ones 2- 5 mm. long; 
anthers 2.5-4 mm. long, sparsely lung-eilinte or glabrous. Style (7-) 
8.5-12 mm. long, densely villous in busul half ; stigma globose, 0.8- 1.1 
mm. thick, held well ubove the stamens at anthesis. Capsules ir
regularly c.ontorted, ca. 1.5- 3.5 em. long, 1.2- 2 mm. thick. Seeds 1.7- 2 
mm. long, 0.7-0 .8 mm. thick , b!'Owni.h with small purple dots, often 
distorted or curved by the tuugh cupsule walls. Gametic chromosome 
number, n=7. Self-incompatible. 

TYPE: Cabo San Quintin, Baja California, 10 :\IIay 1885, E. L . 
Greene (ND; isotypes, B:\II, CAS, DS, F , GR, K, NY, US) , 

DISTRIBUTION (Figure 4) : Sandy soil, especially on beaches, or 
rocky headlands, along the west coast of Baja California from just 
north of San Isidro, at about 31°20' N. lat., to the region of Bahia 
de In Magdalena, at about 24°40' N. lat.; ranging away from the 
immediate coast only in the region of the Desierto Vizcaifio at about 
27° N , lat. Also on Isla de Cedros and Isla Santa Magdalena, From 
near sea level to a few hundred feet in elevation. 

Vouchers for chromosome number (5 individuals, 5 populations), 
n=7 : 

BAJA CALIFORNIA: 3 m; . N, of San Qu;ntln, Breedlove 4173 (progeny); 
20,6 mi. S. of road to San Quint!n, R12391 (K , LA, UC); PabcUon Beach, ca. 
10 mi. S. of San Quintin, Klein et al. 13 (RSA, UC); Punta Baja, Klein & Gregory 
1236; Isla Ccdros, "foran 10763. 

REPRESESTATIVE SPECIMENS EX.O\MINED: 

BAJA CALIFORNIA : About 5 mL N . of San Ish!ro, Tillelt 799 ( RSA) ; Sa" 
Antonio del .!\-Iar (Johnson Ranch), ChambertJ 704 (DS, UC); Santo Domingo 
(Hamilton Ranch), Nelson &; Goldman 7174 (US); W. of Bahia de San Quintin, 
Wiggins 11890 (DAO, DS, OSC, SD, UC); 14 IllL S. of San Qu;ntln, l/aven 17024 
( RM, RSA, UC); Punta Baja, Harbison in 1950 (SD); Santa Cntarinn Landing, 
JVigUin" 443S ( DS, CH, PO;\l, US); cn. 14 mi. S. of Puerto San JOfIe, Wiggins 
&: Thomas 207 (DS) : Play;, :\lar(o, Street in 1875 (GH); 28 mi . SW. of Punta 
Pricttl, Haines & Stewart in IU35 (ARIZ, 1J8, OH, K, LA, NY) ; Lagoon Head, 
ISS!), Palmer 769 (GU, K, lJS) ; Yiscah'io Depression S. and W. of Laguna Scam
mon, Gentry 7353 (A BIZ, ns, HSA, UC); Picachos de Santa Clara, Gentry 7740 
(ARIZ, DS, He); I'\tabilized dUlles 13 mi. W. of Rancho San Angel, Wiggina 
16267 (DS); 1.6 kill. K of L:l,KlIna do San Ignacio, 59 km. SW. of San Ignacio, 
Carler d af. 2515 ( DS); Punta Santo Domingo, Nel:son &: Gofdma" 7174 (POM); 
San Juanico, Sired ill IS76 (GH). Ct;DROS ISLAND : Slope above low beach cliffs, 
l:'outhwcst constJ NN W. of Cerro Redondo, Moran 10772 (DS, SD); behind 

295-65.r .. 0-68'--" 
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beach NNW. of Cerro Hedondo, Moran l076:! (DS, SD); W. coast 0.;)-1 mi. 
NE. of Red Rock, Haine.~ & Hale in H}30 (ARIZ, CAS, COLO, DS, PO\I, HD, 
{Ie). ISLA SANT,\ \l.\.GD.UEN.\: Harclay 3126 (8\1, HSA), OrCHil 2R «HI, US). 
\[ullgrove 1., Bahia de la l\IagdalcnLt, Greene ill l!)3R (SD). 

Colonie, of Cami"sonia cl'a"8ijo/ia may be variable in the dep;ree of 
lobing of the leaves; thus GI'egol'1I :352 (RSA), from Pabellon Beach, 
has coarsely serrate leaves und Gregory 350 (RSA), which grew with 
it, has entire leaves. Collections with deeply lobed leayes are rather 
common, those of Palmer nnd Street cited above being extreme in 
this respect. Plants growing on the bench lit certain localities are 
prostrate and distinctive in appel1f1lnee. ('amissonia cl'a"sijolia grows 
sympatrically with tetraploid populations of C. calijornica. 

Plants from hilt de Cedros, where the speeies is local, flower regularly 
the first year. The flowers nrc borne in the rather compact rosette of 
deeply lobed leaves, und the plants only occasionally persist to flower u 
second year. A progeny of ]loran 10763, from Isla de Cedros, and one 
from Breedlove 4173, from near San Quintin, on the mainland, were 
grown at Stanford, und both were found to consist entirely of self-in
compatible plants. Reciprocal hybrids were made between these two 
strains and grown to maturity. In the F, individuals, the stems elon
gated rapidly and no flowers were formed at the basal nodes; in both of 
these respects they resembled the mainland parent. The F, individuals 
were self-incompatible like their parents and had 86 percent stainable 
pollen (based on a sample of 200 grains in cotton blue in lactophenol), 
compared with about 90 percent in most nonhybrid individuals. In 
meiosis, they formed 7 pairs of chromosomes, including 6 ring bivalents, 
indicating nearly complete homology between the chromosomes of 
the parental plants. 

2. ('amissonia angelorum (~. \Vuts.) Raven, Brittonia 16: 283. 1964. 
FIGI:RES 1, 2 

Ocnothera angclorum :-;, Wats., Proc. Am('r. Acari. 24: 49. 31 January 1889. 
Ocnolhera rrassiuscula (il'(,('IW, Pittonia 1: :'WO. 16 April 1889. Type: Low 

plains around the sOlltill'1'U shore of llaMa de San Bcrt61olllc, Baja Cali
fornia, :\Iarch 1889, /.iculenant Pond (location of specimen not known). 

8phacro,'!ligma anyelorum (S. 'Vats.) A. Xels., Bot. (taz. 40: 63. 1905. 

Erect, sparingly branched, virgnte tllllllllll 8-90 em. taU, with no 
distind basal rosette, not flowering Itt the basal nodes, glabrou:-; 
or :-;pnrsely strigulose, the infiore:,,;('elll'e strigulose. Leaves deeply 
pinnntifid, very nnrrmdy elliptic, 1-7.5 rm. long, 1-15 mm. wide, the 
apex acuminate, the bnse uttenuate; leaves subsessile or \vith u petiole 
lip to 3 mm. long. Infloreseellce long and virgute. HypanthilllIl ;1-4.2 
mm. long, 3-4.5 mIll. across at the summit, spur~el'y pubescent or 
subglabrous in lower half within. Sep"ls 6.5-11 mm. long, 1.2-2.2 mm. 
wide, reflexed in pairs or ~rollps of 3 or 4. Petals 10-·19 mm. long, S-21 
mm. wide, finely flecked with red in basal third. Filaments of the 
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I. 

3 .. 

Fu:a ;lI.Es 1-3.- Spccies of CamiHonja sect. EuJobsts. X ~~: 1-2, C. ang,lo,um; I, Portion of 
a fruiting branch (Wiggin! 18189, DS); 2, a flowuing plant (Wiggin! & Thomas 299, 
DS). 3, Flowering branch of C. scept,ostigma (Wiggins 16824, OS). 
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episepalou •• tamens :1-5 mOl. loni(, those of the epipetalous ones 
2-3.5 mm. long; anthers 2- 3.2 mm. long, long-cHinLe. Style 5-9 mOl. 
long, subglabrous or with scattered erect trichome., near its base; 
stigma globose, \.3- 2 mm. thick, held at the level of the nnther>; of the 
longer stamens at anthesis, or perhaps a little above them in certain 
plants. Capsules contorted , but often not as much so as in ('. crassi
folia , \.5-3 .5 em. loni(, 1- 1.4 mm . t.hick. Seeds us in C. cras"~folia. 
Gametic chromosome number, n=7. Self-compatible and capable of 
self-pollination , but probably oft"n outcl'Ossed in nature. 

TYPE: Bahia de los Angeles, Bujll California, 22 November to 20 
December 1887, E. Palm er 519 (GH; isotypes, B:-\'f , C, K , NY, UC, 
US) . 

DISTRIBUTro" (Figure 4): Sandy fluts Ilnd washes in Baja Cali
fornia , ranging across the peninsul'l , from the vicinity of Punta Finnl 
on the gulf coast at about 29°45' N. lat. south to the northern edges 
of the Desierto Vizcaif;o Ilt about 27°40' N. lat.; also on Isla San 
Lorenzo in t.he Golfo de California. From sea level to about 1,500 
ft. al t. 

Vouchers for chromosome numher (9 individuals, 9 populations), 
n=7 (all with 7 pairs) : 

BAJA CALIFOUNIA: 2 mi. inland (rom Enscnada de San Francisquito. 
AI ormt 12391 (DS, SO); 17 mi. R. of Laguna Seen Chnpn.la, Thorne &: Hendr ickson 
32640 (DR, RSA); 8alorio, Moran 12314 (DB, BD) ; ca. 10 mi. E. of Bahr" do los 
Angelc!;, ca. 1,500 ft., W1"ggins 14~08 (nS, progeny) ; Bahia de los Angch~.!', Moran 
1229R (DS, SO); in,t N. of Sa" Boria, Moran 12461 (DS, SD); Bahia de San 
Francisquito, Aloran 12618 (DS, SD); Arroyo Salin ito, Moran 12860 (nS, HI); 
EI Datillar, 8 mi. N. of Hancho ~lirtlmar, Moran 12847 ( Df.; , RIJ). 

REPRESE~TATIVE SPECIMENS EXA~nNED: 

BAJA CALIFOHNIA: 2.1 mi. N. of nancho l .. aF:una Chnp3la on road to San 
Felipe, 1,130 fL, W1'ggins &- Ernst fi62 (D S, DC); jUt't W. of Bahia de San Lui" 
Gonzaga, I. L. & D, II, Wiggins 15906 (D8) ; 25 mi. N. of Punta Prie ta, Wiggins 
.1361 (CAS, US, GH, NY, PO)I, H:\I, UC, US, WTU); 20 mi. E. of Punta 
Priet:l, lV iggins: 7662 (DS, CH, DC, US); Bahia dr. Los Angeles, Wiggin s 7692 
(DS, OlI, LA, UC, U~); nenr Sail Andrea~, Wiggins & Thomas 21.1 (DR); IS 
mi. 8, of Punta Prieta, I . L & D . /J . lViggins 181~n (CA~, DS); 12 mi. NE. of 
Hancho Hrn;arito 0 11 road to Snn Borja, Portc)' 559 (CAS, n~, ClI, HKA); Bnhia 
de ~an Fmncisquito, Johnston :1572 (C AS, CH, K, lTS); Hancho Barril, JVigg ins 
7822 (DS, F, GU , US) ; T,agun:\ dl' (;ul'm .. 'ro Negro, Thomas S50S (US) ; 21 mi . 
E. of Lagunn. de Gu('rrcru NegrlJ 011 l'oad to EI Areo, Wiggins lUS2S (US); 40 mi. 
inland from L:lgOOll Head, ISSD, PalmI'/' 771 (CH, K, PO~( , U~) ; ~ mi. W. of 
Calmalli, Ha incs &. Stewart ill 1935 (A HIZ, l>~, (iU. K, LA , NY, PO)( , iDI , 
HSA, ve, \VT V); El Cailoll Hancho ncar Caimalli, lIft ines & Stcwart ill 1935 
(AHIZ, Dl-l, F, GH, K, LA, PO)[, Hl\l, HSA, Ve); 7 mi. t-tE. of Hnncho La 
Cantina, JVigg';ns 16:l00C (IJS); .BahIa de :-{all Bcl'tblollH', flo:.;c 162(}g (Gil, VS) ; 
5.5 mi .. N. of El Huizache, nzcn(ilo J)('scrt, Porler 54l (CA~, DS, H:-;A) , ~UUTJI 
K\N LOHENZO ISLAND : Moran 4130 (US, DC) . 
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The collection cited from BlliJllI de Snn Bert.',lome tillS deeply 
('ut leu yes nnd yery probnbly is simibll" t"o the unlocated type of 
()enothel'a crassillscula, from the S!lIlle· region. Calm'ssonia a.naeloJ'lfm 
is ruther obyiously un llllllllUl del'inlth'e of (I, fl'wS8tiolia lind eCl'tuin 
populations, notably some to those from t.lle Desierto YiZ;C'fliiio region 
Ht the souther'll limit.s of e, fLltyeloJ'uln , ('lUI be Ilssigned to Hne species 
01' the other olll~' wilh the greutes t uifti{'ulty. The t\\"o spec-iel:' migh t
be regluded 11 .. ", J!cogl'nphi,'nl subspecies, but the ::;hift in bl'eeding
s:vst.em IlBd ensemble of morphologic-a t fentures distinct,h 'c of ctlch 
nre sufficient to mnke their ('ontinlled I'ecognition lLS specic!'5 desirable, 
in Illy opinion. Progeny of Irirwin'" 14HOX, gl'OWll nt St nnford, set 
seed abundantly in the Hb~enl'e of inscd:-:. lllld \\'hen isolat.ed f('olll onE' 

" 
nnother ; ne\·el't.heles.."'i, the SIH)\\'Y flowcl':-> of ('amis8ollia (lllyelorllm 
suggest strongly that this spct'je.s Illll:; t Ilt. lenst otTlisionaJly be (,1'05S

pollinated by insef'.ts in nature. ( '(lUlis80tlia allyelol'lIm has been 
observed growin!, sYlllpo,trically with te t raploid populations of r"" 
californica" 
3, Camissonia sceptrostia:ma (T. :-;. Brand('g.) H~l\'(, IlJ Brittonill Hi : ;!SJ. W64. 

FWl· Ht.: a 
OtnQthtra 8ceptrosligma T. :-;. Brand(' ~'J Proc . Calif. Acad. II. ~: 1;')6. lSRH. 

Rosette-flo,,"erin!!" ImnllllJ, with prostfllte brnllehes tllrdily elongat
in~ from the base, t.hese to nL lengt :~5 ('Ill. IOlll!, with the leave:;, 
flowers, and eapsHles stlllHiing crect froll1 thE'm; en t.ire plnnt finel~' 
strigulose, often g-rayish-pllbescent.. Lell\'es thill, deeply nnd il'l'egH
InrIy pinuntifid with 11111'1'0\'" lobes, Illlrl'o\dy ellipti{', 1.5- J() ('ilL IOIl~, 

4- 27 nun. thirk, t.he apex H(,lImillate, t.he bnse nttenllut.e. H'ypimthilllll 
:J.2- G mOl. long , 2.5- 5 mm. ucross Itt t.he summit, glabrolls within. 
Sepals :~-~ . 5 mill . long , 1-2.4 mill. wide, spl'ellding (not J'eflexed), 
:-;epnrate from one nllothel' . Petals 4;'5- 17.5 IUlIi . IOH~, S- 19 IUlH . wide, 
with diffuse red f1e, 'kill~ lien!' t-he basc. Fil.llHCllb of the episeplllolls 
:oitnlllcllS 1.7- 4.5 mm , IOIlg', those of the epipetulolls Olles O.X- I.S mill, 
1()1I~; Hllthers 1.2-2.5 mIll. long, glnbl'olLs or fillely ptlbes('enC held 
erect. Style 3.5- !'oL;3 mill. long, glabro\ls; stigmu cylindri(·.llL 1.4- 4.5 
mnl. long', 0.4- 1.2 mill. t.hick, held ± ttuo\'e the anther:-; nt. !tut,hesis. 
CUllsllles ill t he rosette st-might. or IICIlriy so, t·hose of the brnlleites 
somcwhllt ilexI14.\I:oi, 1.7- 4 ('m , ion~ , l .n- I.X 111111. t.hick . Seeds 0.8- 1.2 
111111. long, O.4- o.n 111m. 1 hi('.k , pale lH'o\\,llish. lIot spoued . GUillet." 
dll'OlllOSOIllC lHllnbel' t ".= 7. Self-int'olll)hltible. 

'j'YIJE: SUII Greg'orio, Buju ('ulifornin, I Fehl'lHll'Y lSS9. T. S. 
Hra III/eyee (,AS ; isolypcs, OS, PH, US)" 

DIS'I'HIIIl"TlOX (Figure 4): SHIl<iy fields IIl1d \rushes in ('cntrnl nlld 
" " 

:-iOuthel'l1 Blljll ( 'n lifol"nin, from 11 Iltile~ :-iollih of :\'lillers LUlldilig-, 
lit ubullt 2x v20' ;\ . hlL, to the sOllth end of Bahia de Ill. Yll~l!(blenlL, a.1 
ahout 24°:10' 1\. From lIeu.- sell h'\"cl to 4'11. 1,200 ft . Illt·, 
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Voucher for chromosome count (2 individlHtls, 2 populations; n=7): 

BAJA CALIFORNIA: 3}4 mi. W. of H:ttlcho i\Hrnmar, 28°08' N. Jat., 113°40' 
W, long" ~ ca, 150 m, Moran [28,,7 (DS, ~n) : Verity in [967 (R68-302; D8), 

ADDITIO~AL SPECntE~H EXA:'\n~ED: 

BAJA CALIFOR:\'IA: 11 mi. ~, of ~[jllers Landing, Wiggin, 15099 (OS); 3 
mi. W. of main rond and cu. 4- 5 mL X. of Huncho .:\fesquital, W iggins 16768 
(OS); 24 mi. E. of Laguna de Guerrero ~cgro, Wiggins 16824 ( OS) i Lagoon Head. 
1889, Palmer 772 (C, CAS, Gil , K, NY, UC, US); 23,2 mi , :\,W , of EI Areo, 
Porler 207 (OS, GH); II mi. \V, of 1;;1 Arcn, Wiggins 1683A (OS); EI Arco, Ep
ling &: Robinson in H)35 (1)S); 10 mi. E. of 1':1 Holtero, Wiggins 15148 (D8); 15 mi. 
1;. of El Area, Wigg ins 151.16 (D~, l'"C); 22 !IlL K. of Pozo Alcmlin, Wiggins 7849 
(DS. F, GTI, UC, US); Arroy o d~ Tecolot{', Desierto Vizca(flo, Gentry 7835 
(ARIZ, OS, UC) j Picachos de Santa CllIr:., Desierto Vizcnhlo, Gentry ;759 
(ARIZ, DS, VC); 5- 7 mi . K of Los Picachos de Santa Clara, Gentry 7593 (RSA, 
DC); 15 mi. E. of EL Soliyo, Wiygins 1514R (Ve); 7 rni. S. of Los Angelcs, San 
Ignacio to El Areo road, lV1:U!7ins &; Ernst 626 (DS, UC); E. edge of Dcsierto 
Vizcaffio, 56 km. S. of El Area, Carier et al. 1940 (SD); 40 mi. W. of San Ignacio, 
Hake in 1921 (DS) ; 50 km. XW. of San Ignacio, Carter et al. 1960 (DH, F, GH, K 
SD, US); 25 mi. ~. of Han Ignacio. W;gg;m &: Ermt 61S ( DS, UC); 14 mi. :\ . of 
San Ignacio, Reed 6203 ( PO)'I ) ; 24 mi. N. of La Pur(simu, Wiggins& Ernst 589 
(OS, VC); Punta San Juanico, .\loran 3524 (US); Santo Domingo, Orcutt (VC) ; 
1)an Jorge, Gentry 4176 (J)S); 51 mi. NW. of El Crllcero, Porter 488 (CAS, DS. 
GH); 10 km. N. of Medano Amarillo, Bahia de In :\Ia!l;dalena, Johansen 644 
(CAS, ])S) i S. of El ltefu!I;io, Wiggin. 5526 (DS); 14 mi. S. of El Refugio, Shreve 
7[79 (ARIZ, DS, F ); Estero Salinas, Pori<r 462 (CAS, DS, Glf, UC), Wiggins 
11477 (OS, Gil UC, US); Bahia de la Magdalena, Lung in 1894 (UC), 

Camissonia 8ceptrostigma is uniform morphologically and, while an 
undoubted member of sect. Eulobu8, is entireiy distinct within the 
group, It has not been observed growing sympatrically with any of 
the other three specie:; of the section, but occurs in the same vicinity 
as euch one of them in the region o£ the northern De:-;iel'to VizcaltlC}. 
Four plants of the Verity collection cited above were grown in the 
cxperimental !(urden und found to be self-incompatible, 

of. Camissonia ~alirorni(a (Xntt. (IX Torr. & GrcH") Ha\'(,lI, Briltonia 16: 283. , 

1964 , 
Eulobu8 californicus Nut-t. ex Torr. & ljray, FI. N. Amer. 1:;;la. 184U. Not 

Oenothera calljomita S. \Vats . 1876. 
Oenothera leptocarpa Greene, Pittonia 1: 302. 1889. 
Oenothera eulobu8 H. Lev., ~'Ionogr. Onoth. 231. 1905. 
(}cnothera craas/Jol ia vn.r. leptocarpa (GreenC') n. Lev., )'lon o~r. Onot.h. 20U 

1905. 

Virgnte !lnnunl 2-180 cm, tall, with u well-defined busal roseUe 
which is usually withered by the time of flowering; no flowers formed 
ill the lower node:O;j stems thick, fleshy, hollo\\') bluish grecJI, sometimes 
glutH:escent, 01' bright green. Plants subglnbrous, the len.ves occnsioll· 
!lily finely striglllose nt' ,,"ith II fe"" gitlndlllllr trichomes on t,he murgins 
lind midveiB, 1,c1L\'es irre!(lIlurly und sharply pinnutifid-lobed, very 
much reduced upward Ilnd in the inflorescence, mostly in the basol 
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rosette, narrowly elliptic, up to 30 em. long and 6.5 em. wide, the apex 
acute, the base narrowly cuneate. Inflorescence with a few glandular 
trichomes, very rarely strigulose. Hypanthium 0.6-1.5 mm. long, 
1- 1.8 mm. across at the summit, glabrous within, closed by a conspic
uous rounded fleshy disc. Sepals 3.9- 8 mm. long, 0.7-1.5 mm. wide. 
Petals 6-14 mm. long, 3.5-8.5 mm. wide, with or without fine red 
flecking Ilt the bilSe. Filaments of lhe episepalous stamens :3- 9 mm. 
long, those of the epipetalous ones 2-5 mm. long; anthers of longer 
stamens 1-2.5 mm. long, those of the shorter ones greatly reduced 
0.5-1.2 mm. long. Style 4-10 mm. long, glabrous; stigma 0.8-2 mm. 
thick, held at the same level as the IInthers of the longer stamens, 
which more or less surround it fit anthesis. Capsules straight or slightly 
curved, (4.5-) 6-11 em. long, 1-1.2 mm. in diameter, subtere!., when 
fresh , becoming quadrangular in transection when dry, sharply re
flexed at maturity. Seeds 1.3-1.6 mm. long, 0.5-0.7 mm. thick, olive, 
often flecked with purple dots. Gametic chromosome numbers, n=7, 
14. Mostly self-pollinating, and apparently nlways self-compatible; 
rarely visited by insects. 

TYPE: Near San Diego, San Diego County, California, March-May 
1836, T. Nuttall (NY; isotypes, BM, GH, K , PH). 

DISTRIBUTION (Figure 5): Open or brushy hillsides and lVashes, or 
desert flats, often in loose soil: upper Austin Creek, Sonoma County, 
California (Kruckeberg 5933, DS); from the southern half of San Benito 
County and westernmost Fresno County, California, south through 
the Coast Ranges and mountains of southern California; lhe low foot
hills for about 20 miles east of Bakersfield, Kern County, California; 
and across the deserts (common along their western margins; absent 
in the Colorado Desert east of the Salton Sink; rare ill the Providence 
and Old Woman Mountains of the eastem ~loiave Desert) to western 
lind southern AriZOll1l (vicinity of Kingman, ~rohave County; south
ernmost Yavapaj, Gila, find Graham Counties southward); whence 
south to central Sonora (to ca. 7 miles west of Minu Sun J ose on r01ll1 
t.o Misa, WiY!lins 6317, DS, PONI, US; north of Bocoachic, a,no ft., 
Wiggins 11704, DS) III. ubout 28°20' N. lat. und throughout Baja 
C"Jirorniu south to the Sierra Vi7.culr.o at. about 27°15' N. lat. (e.g., 
()enlnJ 7416, DS, POM; ()enlnJ 7515, DS) ; IIlso Oil S,mla Cruz lind 
Sunt.1I Cnt.ulillll Islunds, Culifornill . From Sell level to 4,000 ft. alt. 

Vourhers for c111'omosome number (:19 individllals, 24 populations), 
n= 7: 

U.~.: C.UIFOHNI.\ : LOS .\:-; UEI,}O;8 CO,: Hanta :\Ionicl\. ::\ltt-l.: Df!ckc1r Canyon, 
Mathias :U5H (COLO, I.A, HSA, UC); Lutip;o Canyoll, Venkatesll 6 (3 plants: 
LA), 7 (2 plants ; ARIZ, LA, HSA, tIC): ~ollth Ht'plIl\,l~da Way, r~ewi8 1629 (LA); 
:\{ulholland 1Jri\'~, 6.3 mi. from intersection with Beverly Glen Bl\'d ., Venkatesh 4 
(LA), 2.5 mi . from intersection, Venkatesh 2 (11 plants; LA) . ORANGE CO.: 2.3 mi. 
ahov(' gate on Silverado Canyon Truck Trail, R17749. RIVERSIDE CO.: 3.5 mi . W. 
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FIGURE 5.-Portion of southwestern United States and adjacent Mexico, showing range of 
Camissonia cali/ornica (0): .. =diploid chromosome counts (11=7) and e=tetraploid 
(n= 14). 

of Cabazon, Lewis 1679 (LA) ; 2 mi. N. of Agua.nga, Kle in 1299 ( RSA) , SAN 

BERN.\RDIN O CO.: N. of Muscovy. Gregory 362 (RSA) . SAN DIEGO CO. : 2.3 mi. S. 
of Rincon Springs, Itl7399; Lake Wohlford, R20170 ; 2 mi . E. of Escondido, 
700 Ct., R17405 ; 2 mi. E. of San Pasqual, U1741O; Rincon Springs, 1120172; 1.8 
mi. from BaHena on road to Hamana, ROSSI (LA) j 0.7 mi. W. of Banner, 3,000 
ft., R17421; 0.9 mi. W. of Barrett Lake Road on State Hwy. 94, Breedlove 1832. 
SAN LUJ S OBISPO CO.: Parkhill Hond, Calf Canyon, La Panz!~ Campground, ca. 
2,000 ft ., H18325; La Pnnz:l. Cnmpground, 2,100 ft ., ltl8324; 4.5 mi. NE. of 
Santa !\inrgnrita, H20157 . VENTURA CO.: 11.4 mi. N. of Fillmore on Cow SpTing!'! 
Road, Topatopa Mts., 2,500 ft ., Breedlove 2653 ; 9 mi. S. of Oxnard, State Hwy. 
lOlA, Copp in 198$. 

BAJA CALIFORNIA: Ensenada, Bal •• 2340. 
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Vouchers for chromosome number (53 individuals, 38 populations), 
n=14: 

U.S.: ARIZONA: MARICOPA CO.: 12 mi. SW. of Roosevelt, Gregory 61 (RSA). 
PIMA CO,: Santa Catalina :l\Hs.: 2.8 mi. below Molina BaRin Picnic Area, Lewis 
1075 (LA); Molina Basin Picnic Area, Lewis 1077 (LA, HSA). YAVAPAI CO.: 2 mi. 
E. of Congress Junction, Munz et al. 22972 (HSA). C .... LIFORNIA : LOS .... kGELES CO.: 

Soledad Canyon, Lewis &: Thompson 1615 (LA) ; :\Hnt Canyon at road to Acton, 
R13906. SANTA MO~JCA MTS.: Latigo Canyon, R20162; 2.5 mi. W. of Seminole 
Hot Springs, R20163; 4.1 mi. NW. of Tapia Park, R14046; Topanga. Canyon, 
Venkatesh 5 (8 plants; LA); :Mulholland Drive 1.3 mi. W. of Laurel Canyon Blvd., 
R14081 (COLO, LA, RSA); Mulholland Drive 6.3 mi. from junction with Beverly 
Glen Blvd., Venkalesh 3 (6 plants; LA). RIVERSIDE CO.: Aqueduct Road 5.9 mi. 
S. of Garnet, Lewis 1620 (LA); Pinyon Crest Road 2.5 mi. from Palms-to-Pines 
Hwy., Theobald 61; PushawaUa Canyon, H. & M. Lewis 1610 (LA). S AN BENITO 

CO.: Call Mts., E. of Do point 18 mi. N. of New Idria, RI0875 (LA, RSA). SAN 

BERN .4.RDlNO CO.: 1.5 mi . W. of Mill Creek Ranger Station, R17468; Morongo 
Va.lley, Kyholl 65-125. SAN DIEGO CO.: 0.4 mi. from U.S. Hwy. 395 on road to 
Fa.llbrook, Wedberg 205 (herb. San Diego State College); Earthquake Valley, 
R1l537: Borrego VaUey, H. &: M. Lewis 1544 (LA); 0.7 mi. W. of .ummit of 
Yaqui Pass, Rl1520. SANTA BARBAR.'" co.: Hea.d of Buckhorn Canyon, summit of 
San Rafael )..1ts., on Tepusquet Canyon Hoad, Breedlove -2780; Sa.nta. Barbara, 
Breedlove 2227; 1 mi. S. of Prisoners Harbor, Santa. Cruz I., Breedlove 2816. 
VENTURA CO.: 0.5 mi. N. of turn to Ma.tilija Hot Springs, 1,400 ft ., R17495j 0.3 
mi. SW. of Camp Comfon, S. of Ojai, 600 ft ., R17494 ; Little Sycamore Canyon, 
Santa Monica i\.hs., Lewis 1646 (LA). 

BAJA CALIFORNIA : 7.5 mi. N. of San"" Tom .. , RI7049; 5.5 mi . S. of San 
Vicente, R17023; 5 km. N. of Colonia Guerrero, R12152 (LA, UC); 2 km. N. of 
Colonia Guerrero, R12142 (LA, UC); 14 mi. S. of San Quintfn, R17031; 7.5 mi. 
S. of Socorro, Klein 1222 (RSA) ; 2 mi. inland from Ensenada. de San Francisquito, 
Moran 12392; Ba.hfa de lo~ Angeles, Moran 12308; Las Trincheras, Moran 12608; 
Cuesta la Ley, Barril road, Moran 12642. 

Camisscmia calijornica, with its virgate habit, nearly leafless 
brancbes, and long, sharply reflexed capsules, superficially resembles 
some species of Cruciferae more than members of the family Ona
graceae. Its capsules have been said to be imperfectly 4-celled, or 2-
celled as in the related genus Gayophytum (Munz, Amer. Journ. 
Bot. 16: 253-254. 1929; N. Amer Fl. II. 5: 80. 1965), but I have 
been unable to confirm this in the wide range of material examined. 
This species, while very distinct, is obviously closely related to the 
other three grouped with it by Munz (loc. cit.) and recognized in the 
present revision as comprising Camissonia sect. E-ulob-us. It has been 
observed growing sympatrically with C. crassijolia and C. angelorum, 
but no hybrids have been found. 

The only tetraploids in sect. Eulobus are found in t,he present species. 
I have found no character or combina.tion of characters by which 
they can be separated from the diploids, and their pollen appears to be 
identical in size and number of pores. As pointed out by ~1unz (N. 
Amer. Fl. II. 5: 146. 1965), coastal populations of this species tend to 
consist of relatively robust, large-flowered plants; yet it is by no 
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means true that all such populations are diploid. On the basis of the 
92 individuals and 62 populations reported here (including earlier 
reports by Lewis et aI., Aliso 4: 73-86. 1958), the diploids are much 
more narrowly distributed than the tetraploids (fig. 5). Diploids are 
known from coastal San Luis Obispo County, and occur sporadically 
near the coast in Ventura and Los Angeles Counties. From the Los 
Angeles basin to San Diego County, they range much farther inland, 
occurring to the margin of the desert near San Gorgonio Pass and near 
Aguanga; but they are intermixed with tetraploid populations in 
some pattern not yet properly understood, occurring as far west as 
the vicinity of Fallbrook in northwestern San Diego County. U n
fortunately, no counts are available for extreme western Riverside 
County or for Orange County. In San Diego County, aside from the 
Fallbrook record just mentioned, most of the populations appear to 
be diploid, the tetraploid being confined to the margins of the desert. 
In Baja California, on the other hand, only a single diploid count is 
known, that from Ensenada, and all of the interior populations and 
those near the coast farther south (which consist of robust, large
flowered individuals similar to the coastal ones found farther north) 
are tetraploid. There does not appear to be any point in attempting 
to separate the diploid and tetraploid populations of this species 
taxonomically, and indeed there does not seem to be any practical 
possibility of doing it even if it were thought to be highly desirable. 

No multivalent configurations have been observed in the tetraploid, 
but the lack of chromosome associations larger than bivalents is 
undoubtedly genetically controlled, as it is in sect. Holostigma and 
sect. Cami88onia, and certainly does not indicate a complete lack of 
homology between the two sets of chromosomes present in these 
tetraploid populations. Indeed, an autotetraploid origin appears most 
likely ror these tetraploids and would be consistent with their mor
phological relationships. If this is true, however, it is somewhat diffi
cult to explain the occurrence of tbe tetraploids over a much wider 
range than the diploids, unless one could postulate that they recom
bine the genetic material present in diploid populations in some novel 
way (or ways) highly adaptive in more interior sites. This favorable 
genetic combination could be maintained by the tetraploidy of the 
interior plants, which are probably also more highly self-pollinating 
than those found nearer the coast, judging from their smaller flowers. 
Two diploid populations (R20157, cited above, from San Luis Obispo 
County, California, 7 plants; and R20166, San Pasqual Grade, San 
Diego County, California, 8 plants) and three tetraploid populations 
(Morongo Valley, San Bernardino County, California, Kyho8 65-125, 
2 plants; Santa Monica Mountains, Los Angeles County, California, 
R20162, 5 plants; R20163, 6 plants the last two cited above) 
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were tested by pollen-tube growth and found to be self-compatible. 
Kruckeberg 5933, cited above, was grown in a greenhouse at the 
University ofW ashington and found also to be self-compatible (A. R. 
Kruckeberg, pers. comm.). This collection was undoubtedly also 
tetraploid. In the smaller flowered interior populations, the anthers 
deposit pollen directly on the stigma and there is no doubt that 
autogamy predominates. 

The disjunct occurrence of this species on serpentine near Austin 
Creek in western Sonoma County, California, is of considerable 
interest. I have no record of its occurrence on serpentine elsewhere, 
but it is characteristic for species occurring in highly marginal situ
ations to occur in edaphic conditions that are unusual or unknown in 
their main area of distribution (Raven, Evolution 18: 336-338, 1964). 

Section 11_ Chylismia 

CamiBlonia scct. Chyli3mia (Nutt. ex Torr. & Gray) Raven, Brittonia. 16: 281 
1964. 

Oenothera subg. Chylismia Nutt. ex Torr. & Gray, Fl. N. Amer. 1: 506. 1840. 
Chylismia (Nutt. ex Torr. & Gray) Raimann, in Engl. & Pro.ntl, Natilrl. 

Pflanzenfam. Ill. 7: 217.1893. 
Oenollwra sect. Euchylillmia (Nutt. ex Torr. & Gray) Mumi, Amer. Journ. 

Bot. 15: 224.1928. 
Oenothera sect. Chyli.mia Raven, Univ. Cam. Publ. Bot. 34: 80. 1962 . 
Oenothera sect. Tetranthera Raven, Univ. Calif. Publ. Bot. 34: 114. 1962. 

Type species: OenotMro exilis Raven=Camissonia exilis (Raven) Raven. 
Camissonia sect. Tetranthera (Raven) Raven, Brittonta 16: 282. 1904. 

Perennial or annual herbs, the plants caulescent, not flowering 
at the basal nodes, with or without a well-developed basal rosette. 
Leaves pinnately divided or entire. Inflorescence erect or drooping 
in bud. Flowers opening near sunrise or in the late afternoon (in 
C. claviformis only). Ovary lacking a sterile projection . Hypanthium 
lacking a fleshy disc within. Sepals reflexed separately. Petals yellow, 
white, or lavender, if yellow strongly ultraviolet reflective, with or 
without one or more red dots near the base, and some yellow-flowered 
species 2 with the basal area of the petals with a large, nonultraviolet 
reflective area; petals, if white or yellow, often fading orange red 
after pollination. Stamens 8 or 4 ; anthers versatile, long-ciliate or 
glabrous. Pollen shed singly. Capsule long-pedicellate, regularly and 
promptly loculicidal, each valve with a brown, prominent midrib, 
terete, the seeds in 2 rows in each locule. Seeds monomorphic, len tic
ular, with a more or less pronounced membranous margin wben 
immature, lance-ovoid when mature, finely lacunose. 

TYPE SPECIES: Camissonia 8capoidea (Torr. & Gray) Raven. 

1 Camisson1'a brevipes, C. con/ert1'jlora, C. eaatwoodiae, and C. multijuga . Other 
species did not show a contrasting pattern or this 8ort. 
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DISTRIBUTIO": Sandy desert slopes, flats, and washes, often with 
Artemisia tridentata in the northern part of its area, or on rock slides 
or <'lifTs, from southeastern Oregon, em,t-eentral and southern Idaho, 
and centml and western Wyoming, south throughout the Great 
Basin in eastern California, N"evadn, and western Colorado, to north
westernmost K ew ~lexico, throughout Arizona, and widespread in 
the Mojave find Colorado Deserts, south to northwesternmost Sonora 
abO\'e the head of the Golfo de California, and in eastern Baja Cali
fornia south to the vicinity of Bahia de los Angeles at about 290 N, lat, 
Also, ramissonia scapoidea has been colleeted twice on the upper 
drninage of the Arkansas River in eastern Colorado and is the only 
species of its section and one of the two in the genus-the other is 
r, chamaenerioides-to occur east of the crest of the southern Rocky 
Mountains. PhUlts of rami8sonia sect. rhylismia do not occur west 
of the Cascade-Sierra Nevada axis and constitute the only major 
group of the genus strictly confined to the deserts; however, the 
distribution of sect. Eremothera is generally similar. 

The phylogeny nnd relationships of this group were discussed 
by me in detail in 1962 (Univ. Calif. Pub\. Bot. :34: 1-122), and 
the section is included here only to bring it. into line with my treat
ment of the rest of the genus and to bring my account of it up to 
date. The only specimens cited in the present treatment nre types 
and recently collected vouchers for chromosome number determina
tions and range extensions. Distribution maps were presented in 
my 1962 revision and are not reprinted here. 

Only one major change is made in the present treatment, Impressed 
with its loss of the epipetalous stamens, I set up a new monotypic 
section, sec. Tetranthera, for Cami880nia exilis in my 1962 revision. 
Subsequently, however, I have found that some individuals of r. 
andina (sect. Nematocaulis) likewise have lost the epipetalous stamens, 
and some individuals of C. minor (sect. Eremothera) approach this 
condition. In all of these cases, the loss of this whorl of stamens 
appeurs to be assodllted with autogamy. In the light of this informa
tion, nnd considering- the close overall resemblance between r. exiUs 
and r. walkeri, C. scapoidea, and C. parryi, I now feel that my earlier 
sep;regatioll of r. exili,~' as a monotypie seetion refteded an unwarranted 
overemphasis of a single characteristic. The relationships of this 
species appear to be rellected more accurately when it is induded in 
sect. rhylismia with its dose relatives, 

5. Camissonia confertiftora (Raven) Raven, Brittonia 16: 281. 1964. 
Denothera confertijlQra Raven, Univ. Calif, Publ. Bot. 34: 80. 1962. 

Stout annual herb 15-.50 cm. tall, branched at the base and above, 
with a well-developed basal rosette; stems densely villous at. the base, 
mixed with shorter strigose pubescence, and villous uboye with short 
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glandular pubescence. Basal leaves oblanceolate, 7-20 cm. long, 
pinnate, the lateml leaflets to 2 cm. long, alternating with shorter 
pinnules, or reduced ; terminal leaflet narrowly ovate, to 5 em. long 
and 2.5 em. wide, sparsely villous. Inflorescence dense and eorymbiform 
in bud, later elongating, glandulur-puberulent. H~'panthium 3-5 mm. 
long, 3- 5 mm. across at the summit , short-I'illous within below. Sepals 
9- 12 mm. long, 2.5- 4 mm. wide, glandular-pubescent , or wi th a few 
scattered long trichomes ; free en.udale portions conspicuous, arising 
just below the apices, these with a median row of light brown oil 
cells. Petals 12-18 mm. long, 12- 17 mm. wide, bright yellow, of same 
color as stamens, style, and inside of hypanthium, red dotted a t the 
base, fading purplish. Filaments of the episepalous stamens 6-R mm. 
long, those of the epipetalous ones 4-5 mm.long; an t.hers 4--6 mm. long, 
ciliate. Style 11-18 mm. long ; stigma ca. 1.5 mm. thick , held well 
above the anthers at an thesis. Immature capsule to 35 mm. long, on a 
pedicel 5-15 mm. long, glandular-pubescen t. Seeds not known. 
Presumably self-incompatihle. 

TYPE : In ('inder soil, on east side, base of Vulcan's Throne, Toro
weap Valley, ca. 4,200 ft ., Grand Canyon National Monument, 
Mohave County, Arizona, 30 April 1952, E . McClintock 52-294 
(CAS 373481; isotypes, ARIZ, NY, WS). 

DISTRIBUTIO N : Known only from the type locality. 
Camissonw. confertiflora is most closely related to C. brempes and to 

C. multijuga. It is easily distinguished from the latter by its larger 
flowers, drooping inflorescence, and large buds; and from tbe former 
by its glandular sepals, unequal stamens, and uniformly branched 
habit. In addition , the single locality for C. confert~f!ora is ou tside the 
range of C. brevipes. Camissonia muUijuga grows within less tban a 
mile of this locality, but in this area is very distinct; some collections, 
bowever, such as one from Searchlight Ferry, ~Iohave County, Arizona 
(Shreve 7870), are more similar to C. confertiflora in their crowded 
inflorescences and larger flowers. No more is known about this species 
at present than when I described it in 1962. 

6. Camissonia brevi pes (A. Gray) Ravenl Brittonia 16: 28 1. 1964 . 

Annual, 3-75 cm. tall, the stems often densely clothed below with 
spreading white trichomes. Leaves mostly in a basal rosette, spatulate, 
the terminal leaflet to 6.5 cm. long and 5 cm. widc, sometimes cordate 
at the base, the lateral leaflets reduced or absent. Inflorescence 
nodding, elongating in fl ower and fruit. Hypan thium 3-8 mm. long, 
densely short-villous in lower portions within, 1.5-7 mm. across at the 
summit. Sepals 5-9 mm . long, the apices covered with brown oil cells, 
the caudate appendages present or absent . Petals 3-18 mm. long, 
4-25 mm. wide, brigbt yellow, rarely red dot ted , the same color as tbe 
stamens and style. Stamens subequal; filaments 3-6 mm. long; 
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anthers 2.5-6 mm.long, ciliate. Style 10-18 mm.long; stigma 1-2 mm. 
thick h~ld above the anthers at anthesis. Capsule 18-92 mm. long, 
glabrous or sparsely villous, ascending or spreading, straight or curved; 
pedicel 2-20 mm. long. Seeds 1-1.5 mm. long, 0.6-1 mm. wide. 
Gametic chromosome number, n=7. Self-incompatible. 

DISTRIBUTION: Alluvial slopes, flats, and canyon sides, Washington 
County, Utah, Lincoln and Esmeralda Counties, Nevada, and Inyo 
County, California, south to Yuma County, Arizona, and Imperial 
County, California. From ca. 230 ft. below sea level to 6,000 ft. alt . 

6a. CamiS80nia brel'ipes 8ubsp. breTipes FRONTI8PII::CE 

Oenothera brevipes A. Gray, Pac. R. R. Rept. 4: 87. 1857. 
Oenothera divaricata Greene, Bull. Torrey C)' 10: 125. 1883. Type: CAS 

866, labeled: "The specimen found among the cCruciferae' of State Geo. 
Survey"; isotype, G H. As indicated in a note penciled by Katberine 
Brandcgcc, probably the :;amc as n. specimen from gravelly banks, Fort 
Mojave, Mojave CounLy, Arizona, 15 February 1861, J. G. Cooper (GH). 
bearing the characteristic printed label, "Geological Survey of California 
1860-61." 

Chyluma brevipes (A. Gray) Small, Bull. Torrey CI. 23: 194. 1896. 
Oenothera brevipe& var. tt/pica Munz, Amer. Journ. Bot. 15: 228. 1928. 
Oenothera brevipell8ubsp. brevipea; Raven, Vniv. Calif. Publ. Bot. 34: 81. 1962. 

Stout, generally unbranched above, the stems villous. Terminal 
leaflet ovate. InOorescence dense, nodding. Hypanthium 4-8 mm. 
long, villous without, yellow within. Sepals usually villous, ,vith 
a caudate protection arising below the apex. Petals 6-18 mm. long, 
7-25 mm. ,vide. Anthers 4-6 mm. long. Capsule 20-92 mm. long; 
pedicel 5-20 mm. long. Gametic chromosome number, n=7. Self
incompatible. 

TYPE: On gravelly hills, Colorado River, California or Arizona, 
February 1854, J. M. Bigelow (GH; isotypes, NY, PH, US). 

DISTRIBUTION: Hillsides and alluvial fans, sometimes in great 
abundance on sandy slopes, southern Esmeralda County, Nevada, 
and southwestern Washington County, Utah, south to northern 
Yuma County, Arizona, and northern Imperial County, California. 
From ca. 230 ft. below sea level to 6,000 ft. alt. 

Camiasonia brevipes subsp. breuipes grows in more mesic habitats 
than I,hose occupied by subsp. ari.zonica or subsp. pallidula. In the 
mountains east of Death Valley, for example, C. claviformia subsp. 
aurantUu:a and C. brevipes subsp. pallidula are found growing on dry 
flats, C. munzii above in more mesic sites, and C. brevipes subsp. 
brevipes in Ihe best watered situations near the tops of the passes. 
It grows sympatrically with C. claviformia subsp. aurantUu:a, C. 
claviformis subsp. claviformia, C. claviformia subsp. funerea, C. clavi
formia subsp. integrWr, C. claviformis subsp. peeblesii, C. mul/ijuga, O. 
munzii, and O. walkeri subsp. tortilis, and forms hybrids with C. clavi
fOl'/itia, C. muitijuga, and C. munzii. It intergrades with ,ubsp. pal-
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IUluia over a wide area in Utah, Nevada, California, and Arizona, 
but not with subsp. arizonica, with which it does not come in con
tact. The most densely villous and succulent individuals within subsp. 
brevipes are found in l\.fohave County, Arizona, and Clark County, 
Nevada, in the region abont Hoover Dam. Progeny of Everett & 
Balls 23034, grown at Claremont, California, were self-incompatible, 
as were 12 plants from Frenchman Flat, Nyc County, Nevada, 
R18853 ; 3 from State Hwy. 95, 33.4 miles north of junction with 
U.S. Hwy. 60-70, San Bernardino County, California, Kyhos 65-237; 
and 3 from 2.9 miles south of Twentynine Palms, San Bernardino 
County, California, Kyhos 64-31. Individuals from the last three 
populations were tested by pollen-tube growth in selfed and out
crossed individuals. It is surprising that insect visitors to this self
incompatible species appear to be relatively uncommon; neverthe
less, full seed set appears to be the rule, except in isolated individuals. 
Probably a wide spectrum of visitors, active throughout the hours 
of daylight, is effective in cross-pollinating the plants. 
6b. Camissonia bre1'ipes subsp. pallidula (Munz) Raven, Brittonia 16: 281. 1964. 

OenQthera brevipes vaT. pallidula Munz, Amer. Journ. Bot. 15: 229. 1928. 
OenQthera pallidula (Munz) l\lunz, Leafl. 'Vest. Bot. 2: 88. 1938. 
Oenothera brevipes subsp. pallidula (Munz) Raven, Univ. Calif. Pub1. Bot. 34: 

83. 1962. 

Slender, usually branched above, the stems generally strigose. 
Terminal leaflet narrowly ovate to ovate. Inflorescence dense, nodding. 
Hypanthium 4-5 mm. long, yellow within. Sepals strigose, lacking 
projections, or these poorly developed. Petals 7-12 mm. long, 8-14 
mm. wide, often red-dotted near the base. Anthers 4-6 mm. long. 
Capsule 2-4.2 cm. long; pedicel 2-10 mm. long. Gametic chromo
some number, n=7. Self-incompatible. 

TYPE: Las Vegas, Clark County, Nevada, 25 April 1905, M. E. 
Jones (POM 38034). 

DISTRIBUTION: Dry flats, often on desert pavement, often with 
La1Tta and Ambrosia dumosa, from Washington County, Utah, to 
southeastern Inyo County, California, and south to Riverside Coun
ty, California, and :Vlohave County, Arizona, but only along the 
Colorado River south of Clark County, Nevada. From 250-3,500 
ft. alt. 

Fourteen plants of this entity from Frenchman Flat, Clark County, 
Nevada (RI8905), were tested for self-compatibility by pollen-tube 
growth; all were found to be self-incompatible. Camwsonia brevipes 
subsp. paliUlula intergrades with C. brempes subsp. brevipes over a 
wide area, and no evidence for reduction of fertility or for cytological 
abnormality has been found in the intermediate plants, in spite of the 
very different phenotypes of these two subspecies (Raven, Univ. 
Calif. Pub!. Bot. 34: 84. 1962). Camwsonia brevipes subsp. paliUlula 
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grows sympatrically with O. claviformu. subsp. aurantiaca, O. clavi· 
-'''' mu. subsp. peeblesii, 0. munzii, O. walkeri subsp. tortiiis, and 
C. multijuga, forming natural hybrids with the first two. 
6e. Camissonia bre"Jpes subsp. arizonic:a (Raven) Raven, Brittonia 16: 281. 

1964. 
Oenothero brevipes subsp. arizonica Raven, Univ. Calif. Publ. Bot. 34: 84. 

1962. 

Slender, often branched above, the stems villous. Terminal leaflet 
narrowly ovate. Inflorescence nodding, the buds individually deflexed 
before opening. Hypanthium 3-5 mm. long, orange brown within. 
Sepals villous to strigose, with free caudate portions nearly terminal 
or lacking. Petals 3-8 mm. long, 4-7 mm. wide, often red-dotted at 
base, and often fading reddish. Anthers 2.5-5 mm. long. Capsule 
1.8-6 cm.long; pedicel 2.5- 5 mm . long. Gametic chromosome number, 
n=7. 

TYPE: Mohawk Mountains, Yuma County, Arizona, 29 March 
1935, A. &: R . A. Nelson 1343 (RM 172249 ; isotypes, GH, MO, NY, 
UC, US). 

DISTRIBUTJO": Rocky slopes and lints, Yuma County, Arizona, 
and eastern Imperial County, California. From 250-900 ft . alt. 

Plants of Camu.8onia brevipes subsp. arizonica from western Arizona 
are similar to C. clavijonnu. subsp. rubeseens, and the two taxa occur 
sympatrically in that area. Hybrids between them, however, seem to 
be rare. The present taxon also grows with C. clavijormis subsp. 
peeblesii and with C. clavijormw subsp. yumae, forming occasional 
natural hybrids with each of them. 
7. Camis80nia multijuaa (8. WsUJ.) Raven, Brittonia 16: 281. 1964. 

Oenothera multijuga S. Wate., Amer. Nat. 7: 300. 1873. 
Oenothera brevipes var. parvifloro S. Wat8., Amer. Nat. 9: 271. 1875. Type: 

Valley of the Virgin R., near St. George, Washington Co. , Utah, 1874, 
C. C. Parry 74 (GH; iaotypea, MO, F); not Oenothera parvijlora L. 1758. 

Chylisma multijuga (S. W.t..) Small, Bull. Torrey CI. 23 : 193. 1896. 
Chylu71Ul venosa A, Nels. &: Kennedy, Muhlenbcrgia 3 : 140, 1908. 
Chylisma hirta A. Nels., Bot. Gaz. 47: 428. 1909. Type : in stony washes, 

Tuly'a Ra.nch, 13 mi. from Las Vegas, Clark Co., N evada., 1 May 1905, 
L. N. Goodding 2348 (RM 65187; i80types, UC, GH, MO) . 

Chylisma parvijlora (S. Wats.) Rydberg, FI. Roeky Mt.. 1064. 1917. 
Oenothera brevipes var. multijuga (S. Wata.) Jeps., Ma.n, Fl. Pl. Calif. 687. 

1925. 
Oenothera multijuga var, typica Munz, Amer. Journ. Bot, 15: 230. 1928. 
Oenothera muUijuga var . p'arvijlora (S. Wats.) Munz, Amer. Journ. Bot, 15: 

231. 1928. 
Oenothera watsoni Tideatr., Proc. BioI. Soc. Wash, 48: 41. 1935. 
Oenothera phlebophylla Tid •• tr. Proc. BioI. Soc. Wash. 48: 41. 1935. 

Virgate annual or biennial 20-150 cm. tall , with a well-developed 
basal rosette, nearly leafless above, with numerous divergent branches; 
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stems villous, at least below, glabrous or even glaucous above, rarely 
glandular-pubesceut. Basal leaves oblanceolate, villous to nearly gla
brous, sometimes purple-dott~d, 6- 30 cm. long , pinnate or bipinnate, 
with well-developed narrowly ovate, irregularly serrate lateral leaflets 
to 2.5 cm. long and 2 cm. wide, alternating with smaller pinnules, 
the leaflets often divided further ; terminal leaflet irregularly ~rrate, 
to 6 cm. long and 4 em. wide, the veins below prominently lined 
with dark brown oil cells. Inflorescence erect to drooping, sparse, 
elongating in bud, the buds individually pendulous when mature. 
Hypanthium 1- 3 mm.long, 1-1.5 mm. wide at the summit, glandular
puberulent, villous, or glabrous without, glabrous or villous in lower 
portions within. Sepals 3-8 mm. long, 1.5-2 mm . wide, glandular
puberulent, strigose, villous, or glabrous, short-caudale at or slightly 
below the apices. Petals spreading in anthesi., 4-9 mm. long, 4-8 mm. 
wide, bright yellow, rarely cream, sometimes fading purplish, and 
of the same color as the stamens, style, and usually the inside of 
the hypanthium, which may rarely be greenish. Filaments of the 
episepalous stamens 2.5-4 mm . long, those of the epipetalous ones 
1.3-3 mm . long. Anthers 2- 4 mm. long, ciliate. Style 7- 11 mm. long; 
stigma 0.7-1 mm. thick , held well above the anthers at maturity. 
Capsule 1- 5.2 cm. long, 1.3-2 mm. thick, slender, straight to slightly 
curved, glabrous or sparsely villous; pedicel 7-20 mm.long, spreading 
or rarely slightly deflexed . Seeds 1-1.3 mm. long, 0.8- 1 mm. thick. 
Gametic chromosome nllmber, n = 7. Sell-incompatible. 

TYPE: Near Kanab, Washington County, Utah, 1872, Mrs. Ellen 
P. Thompson (GH). 

DISTRIBUTION : Forming colonies on rocky slopes and banks of eroded 
sedimentaries, sometimes on gypsum or limestone, often on con
glomerates, often with Pinus edulis and Juniperus or with Larrea 
and Encelia jarinosa, Washington County, Utah, and southern Lin
coln County, Nevada, to northern Mohave County, Arizona. From 
1,000-3,500 ft. alt. 

Although occupying a relatively limited range, Gamissonia multi
juga is one of the most variable species in its section. Nevertheless, 
it has not been possible to identify welI-marked infraspecific ta"a. 
Plants of Gullion 259, 8 miles southwest of Davis Dam, Clark County, 
Nevada, grown in the experimental garden, were self-incompatible, 
as were 12 individuals from a population in Eldorado Canyon, Clark 
County, Nevada, R18970, judging from the comparative growth of 
pollen tubes in selfed and outcrossed individuals. The autogamous 
C. walkeri subsp. tortilis was very probably derived from this entity, 
and grows sympatrically with it at several localities in southern 
Nevada, with no direct evidence for hybridization. Cami880nia multi-
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juga also grows sympatrically with O. brevipes subsp. brevipes, O. 
brevipes subsp. pallidula, O. claviformu. subsp. aurantiaca, and O. 
parryi, rarely forming hybrids with both subspecies of O. brevipes. 

8. Camissonia speeu'icol. (Raven) Raven, Brittonia 16: 282. 1964. 

Tufted perennial 10-50 cm. tall, with numerous divergent branches 
from the base; stems and leaves glabrous or sparsely villous below. 
Leaves broadly elliptical, 3- 20 cm. long, pinnate or often bipinnate, 
mostly in a basal rosette; lateral leaflets well developed, to 15 mm. 
long and 7 mm. wide, often further divided and alternating with 
smaller pinnules; oil cells beneath prominent, dark brown. Inflores
cence erect, elongating in flower and fruit, the mature buds individually 
drooping. Hypanthium 1.5- 2 mm. long, 1 mm. across at the summit, 
glandular-pubescent without, glabrous within. Sepals 2-5 mm. long, 
0.5-0.8- mm. ,,~de, glandular-pubescent, caudate with short append
ages at the apices, these free in bud. Petals 2-6 mm. long, 1.5-4 
mm. wide, bright yellow, fading light purplish, red-dotted near the 
base, of the same color as inside of hypanthium, stamens, and style; 
filaments of the episepnlous stamens 1.5-3 mm. long, those of the 
epipetalous ones 1-2 mm. long; anthers 1.2-2 mm. long, glabrous. 
Style 4-7 mm.long; stigma ca. 0.8 mm. thick, at about the same level 
as the anthers at nnthesis. Capsule straight to slightly curved, spread
ing to ascending; 0.8-2 cm. long, 1-1.5 mm. thick; glandular-pubes
cent or glabrous; pedicel 6-10 mm. long; seeds 0.6-1 mm. long, to 
0.6 mm. thick. Gametic chromosome number, 11,=7. 

DISTRIBUTION: Washes and debris slides, along the Colorado River 
in Coconino and Mohave Counties, Arizona, in several disjunct 
localities. From 2,300-5,600 ft. alt. 
Sa. CamiS80nla speculicoia subsp. speculicola 

Oenothera apfculicola subsp. 8ptculicola Raven, Univ. Calif. Publ. Bot. 34: 
87. 1962. 

Densely tufted and somewhat woody at base, occasionally with 
secondary flowering axes arising above from the decumbent stems. 
Leaves glabrous, glutinous, shining. Style 4-5 mm. long, glabrous. 
Gametic chromosome number, 11,=7. 

TYPE: Debris slides and crevices in Redwall limestone, Kaibab 
Trail at 5,400 ft. alt., south rim of Grand Canyon, Coconino County, 
Arizona, 8 June 1958, P. H. Raven 13119 (RSA). 

DISTRIBUTION: Crevices of broken limestone, south rim of the 
Grand Canyon, Coconino County, Arizona. From 4,500-5,600 ft.. alt. 

At its type loeality, Camis80nia speculicola subsp. 8peculicola occurs 
in narrow creviees in the solid limestone, C. walkeri subsp. walkeri 
nearby on loose roekslides; no evidence of hybridization between 
these two entities was noted. 
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Sb. CamiS80nia speeuJieola 8ubsp. hesperia (Raven) Raven, Brittonia 16: 281. 
1964. 

Oenothera &peculicola Bubsp. hesperia Raven, Univ. Calif. Publ. Bot. 16: 84. 
1962. 

Less densely tufted and not woody. Leaves sparsely pubescent. 
Style 5-7 mm. long, pubescent at base. 

TYPE : Near Mooney Falls, Havasu Canyon, Coconino County, 
Arizona, 23 May J950, J. T. Howell 26486 (CAS 359774; isotype, 
ARIZ). 

DISTRIBUTION : Washes and dry stream beds, often on limestone, 
in two disjunct areas along the Colorado River, Arizona: Havasu and 
Hualapi Canyons, Coconino County; from Separation Canyon to 
Spencer Canyon, Mohave County. From 2,300-3,500 ft. alt. 

Camissonia speculicola subsp. hesperia resembles the allopatric 
subsp. speculicola in its glabrous anthers and distinctive habit. Both 
of these taxa appear to be outcrossers, but they are probably not 
self-incompatible, judging from their relatively small flowers (com
pared with those of the self-incompatible C. muUijuga). Camissonia 
speculicola subsp. hesperia grows sympatrically with C. walkeri subsp. 
walkeri. 
9. Camis80nfa walkeri (A. Nels.) Raven, Brittonia 16: 281. 1964. 

Slender herb 10-60 cm. tall, villous below and with a basal rosette, 
the cauline leaves well developed or absent. Basal leaves oblong, with 
brown oil e.ells prominently lining veins below, often purple-dotted, 
doubly serrate, 3-22 em. long, villous, often densely so below; ter
minal leaflet 1-5 em. long, 0.5-3 em. wide. Infloreseenee branching, 
erect, elongating in flower and fruit, the buds individually drooping. 
Hypanthium 0.5-1.5 mm.long, glandular-pubescent or hispid without, 
glabrous to sparsely villous within. Sepals 1.2-4 mm.long, 0.5-1 mm. 
wide, often purple-dotted , short-caudate at tbe apices. Petals 1.2--6 
mm.long, 0.6- 6 mm. wide, bright yellow and of same color as stamens, 
style, and inside of hypanthium. Filaments of the episepalous stamens 
1-3 mm. long, those of the epipetalous ones 0.3-2 mm. long; anthers 
0.6-2 mm. long, glabrous or ciliate. Style 1.5-6 mm. long, glabrous or 
villolls at base; stigma ca. 0.6 mm. thick, surrounded by the antbers 
at maturity. Capsule 1.2--4.5 em. long, 1.2-1.8 mm. thick, spreading or 
ascending, the valves often twist"d at maturity, straight or slightly 
curved. Seeds 0.6- 1.2 mm. long, 0.4-0.6 mm. thick. Gametic chromo
some numbers, n = 7, 14. Autogamous. 

DISTRIBUTION : Washes and alluvial slopes, from Mesa County, 
Colorado, to southern Elko and Mineral Counties, Nevada , and south 
to lnyo and northeastern San Bernardino Counties, California; 
Clark County, Nevada; and Coconino County, Arizona. From ca. 
2,000-6,000 ft. alt. 
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ta. Camissonia walkeri subsp. tortilis (Jeps.) Raven, Brittonia 16: 281. 1964, 
Oenothera 8capoidea var. torhlis Jeps., Man. Flo Pi. Calif. 687. 1925. 
Oenothera multijuga var. parvijlora sensu Munz, Amer. Journ. Bot. 15: 23l. 

1928, (or the most part, excluding the type. 
Oenothera walkeri subsp. tortilis (Jeps.) Raven, Univ. Calif. Publ. Bot. 34 : 

gO. 11162. 

Annual or short-lived perennial, nearly leafless above and with 
weB-developed basal rosette. Leaves pinnate or more rarely bipinnate, 
the lateral leallets usually well developed, to 3 cm. long and 1.5 cm. 
wide, often alternating with smaller pinnules. Hypanthium 1-1.5 mm. 
long. Sepals 1.5-4 mm. long, often purple-dotted. Petals 2.8-6 mm. 
long, 2-6 mm. wide. Anthers 1-2 mm. long, glabrous to sparsely 
ciliate. Style 4-41 mm. long. Capsule on a pedicel 5-30 mm. long. 
Gametic chromosome number, n=7. Autogamous. 

TYPE: Wild Rose Canyon, Panamint Mountains, lnyo County, 
California, 24 May 1917, W. L. Jepson 7131 (JEPS 2669). 

DISTRIBUTION: Colonial in rocky debris near cliffs and along 
ephemeral streams, often on limestone, Logan (?) and Millard Coun
ties Utah, southern Elko and Mineral Counties, Nevada, and lnyo 
and northeastern San Bernardino Counties, California, to Clark 
County, Nevada, and Washington County, Utab. Common only in 
lnyo County, California. From ca. 2,000-6,000 ft. alt. 

Camissonia walkeri subsp. tortilis grows sympatrically with C. 
brevipes subsp. brevipes, C. brel1ipes subsp. pallU1ula, C. heterochroma, 
and C. multi juga without any evidence of hybridization. Although 
modally very distinct from C. walkeri subsp. walkeri, subsp. tortilis 
replaces it geographically and their variation patterns overlap to such 
an extent that I consider it desirable to retain both within the same 

• Species. 

9b. Cami880nle walkeri subsp. walkeri 
Chylisma walkeri A. Nels., Bot. Ga •. 56: 66. 1913. 
Oenoihera muitijuga var. on'enlali3 Muoz, Amer. Journ. Bot. 15: 232. 1928. 

Type : Moab, Grand Co., Utah, 7 June 1913, M. E. Jon .. (POM 38608). 
Oenothera walkeri (A. Nels.) Raven, Univ. Calif. Publ. Bot. 34: 88. 1962. 

Annual, usually leafy above, the leaves cordate to ovate and simple 
by reduction of the lateral leaflets, or more rarely these developed; 
basal rosette not conspicuous. Hypanthium 0.5-1.3 mm. long. Sepals 
1.5-2 mm. long. Petals 1.2-3 mm. long, 0.6-1.8 mm. wide. Anthers 
0.6-0.8 mm. long, glabrous. Style 1.5 4 mm. long. Capsule on a pedicel 
5-15 mm. long. Gametic chromosome numbers, n=7, 14. Autogamous. 

TYPE: Dry gypsum hills, Paradox Valley, Montrose County, 
Colorado, 1 July 1912, E. P. Walker 200 (RM 75864; isotypes, DS, 
GH, POM, US). 

DISTRUBUTION: Loose slides of limestone and other sedimentaries, 
or in sandy washes, Mesa County, Colorado, and Emery County, 
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Utah, south to Montezuma County, Colorado, and central Coconino 
County, Arizona. From 3,200-5,500 ft. alt. 

Under conditions of cultivation, plants of this subspecies develop a 
rather full rosette of leaves similar to that characteristic of subsp. 
torlilis; in the field, the cauline leaves are very often the only ones 
present at the time of flowering. Plants of this taxon probably oc
casionally hybridize with C. scapoidea subsp. scapoidea; one remark
ab'e intermediate population is represented by Eastwood 5077 (CAS) 
from Grand Junction, Mesa County, Colorado, with the pubescence 
and cauline leaves of C. walkeri subsp. walkeri but the habit of C. 
scapoidea subsp. scapoidea. Camissonia walkeri subsp. walkeri grows 
sympatrically with both subspecies of C. speculicola but in less stable 
soil and without any evidence of hybridization. Camissonia scapoU1ea 
subsp. scapoidea, on the other hand, is mostly restricted to alkaline clay 
flats and is thus usually ecologically separated from C. walkeri 
subsp. walkeri. 

An apparent autotetraploid population of C. walkeri subsp. 
walkeri has been found growing on the walls of the Marble Gorge, 
Coconino County, Arizona. These plants had up to 4 rings of 4 chromo
somes at meiotic metaphase I (Raven, Univ. Calif. Pub!. Bot. 34: 40. 
1962) . Seven other individuals from four other populations were 
diploid. 
10. Camissonla c:laviformis (Torr. & Frem.) Raven, Brittonia 16: 282. 1964. 

Annual 3-70 cm. tall, branching mostly from the base. Leaves in 
a prominent basal rosette, reduced upward, pinnately divided or 
entire by reduction, 1.5- 20 cm.long, broadly oblanceolate, the terminal 
segment 0.8-9 cm. long, 0.2-4 em. broad, lanceolate to cordate, the 
lateral segments lacking or to 2.5 cm. long; veins beneath promi
nently lined with brown oil cells. Inflorescence nodding, not elongating 
much in flower. Flowers opening in late afternoon in all except subsp. 
crucijormis. Hypanthium 1.5-6.5 mm. long, 1- 5 mm. across at the 
summit, short-villous in lower portions within . Sepals 2-8 mm. long, 
1-2.5 mm. wide, with brown oil cells on midribs above and on free tips, 
if present. Petals 1.5-8 mm . long, 1.5-10 mm. wide, yellow or white, 
reflexed in anthesis, and of same color as stamens and style. Stamens 
subequal, the filaments 1.5-5.5 mm. long, dilated at base; anthers 1.5-
6 mm. long, long-ciliate. Style 5-16 mm. long, held well above the 
stamens at anthesis; stigma greenish, 0.6-1.3 mm. thick. Capsule 
0.9--3.8 cm.long, 1.5-2.3 mm . thick, straight or curved, clavate, on a 
spreading or ascending pedicel 4-40 mm. long. Seeds pale brown, 
narrowly obovoid, lenticular, 0.6-1.5 mm. long. Gametic chromosome 
number, n = 7. Self-incompatible. 

DISTRIBUTION: Sandy slopes and flats, often in washes, from 
southeastern Oregon and adjacent Idaho south to eastern California, 
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Nevada, and Ari7.0na, northwestern Sonora, and to near latitude 29° 
N. in eastern Baja California. From ca. 250 ft. below sea level to 
6,500 ft. al t. 

Camusonw claviformu is the most complex and one of the most 
widely distributed species of the genus. The central part of its range 
is occupied by five closely related white-flowered subspecies, clavi
formis, aurantiaca,fttnerea, integrwr, and peeble8ii, so similar morpho
logically that they could be regarded as a single taxon. South of this 
area are found four additional subspecies, all yellow-flowered, namely, 
peir8onii, rubescen8, wigginsii, and yumae. These entities have sepals 
and flower color similar to those of C. brevipes, and it is likely that 
they were derived following hybridization between that species and 
white-flowered populations of C. claviformu. North of the range of 
the white-flowered subspecies are found two additional yellow
flowered subspecies, cTItCijormu and lancijolw, the latter apparently 
derived following hybridization between the former and some of the 
white-flowered subspecies. Most populations of subsp. crucijormis con
sist of plants in which the flowers open in the early morning; all other 
subspecies consist of plants that have flowers opening in the late 
afternoon. In this and other morphological respects, C. claviformu 
subsp. crucijormu (including subsp. citrina) resembles C. eastwoodwe 
and C. munzii and is undoubtedly close to the ancestral stock from 
which C. clavifonnu was derived. 
lOa. Camis800ia cl."iformis subsp. cruciformis (Kell.) Raven, Brittonia 16: 

282. 1964. 
Oenathera cruciformis Kell., Prot. Calif. Acad. Sci. 2: 227, jig. 71. 1873. 
ChylUlmG clavae!ortn1"8 vat'. cruciformis (Kelt.) Small, Bull. Torrey Cl. 23: 

193. 1896. 
CAyli.".. cruciformi, (Kel!.) Howell, Fl. N. W. Amer. 233. 1898. 
Oenothera clavae/armis var. cruciformis (Kell.) Munz, Amer. Journ. Bot. 

15: 235. 1928. 
Oenothera clavae/ormis var. purpurascen& sensu Munz, Leafl. West. Bot. 

3: 53. 1941 ; not S. Wats. 1873: 
Oenothera ciavae/oMnis subsp. cruci!ormi& (Kelt.) Raven, Univ. Calif. Publ. 

Bot. 34: lOS. 1962. 
Oenothera clavae!oml1's subsp. citrina Raven, Univ. Calif. Publ. Bot. 34: 108. 

1962. Type : Roa.dbanks of decomposed conglomerate, in clay soil, 1.4 
rni. NE. of Oregon State line on U.S. Hwy. 95, Jump Creek Canyon, 
Owyhee Co., Idaho, 23 June 1958, P. H. Raven &: O. T. So/brig 13385A 
(RSA). 

Plants 3-55 cm. tall, strigose or glandular below and often glandular 
above, or glabrous. Lateral leaflets few to numerous; terminal leaflet 
to 8 cm. long and to 4 em. wide, narrowly ovate to nearly cordate, 
serrate with scattered teeth. Flowers usually opening near sunrise. 
Hypanthium 2-6.5 mm. long, sparsely strigose or glandular without, 
yellow or orange brown within. Sepals sparsely strigose or glandular
pubescent. Petals 2.5--8 mm. long, 2.5-10 mm. wide, bright yellow, 
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often red-dotted at the base and often fading purple. Filaments 2-5 
mm. long; anthers 2-6 mm. long. Style 7- 16 mm. long. Capsule 
0.8-2.8 em. long, glandular-pubescent to glabrous, pedicel 4-30 mm. 
Ion!!'. Gametic chromosome number, n=7. Self-incompatible. 

NEOTYPE: Steamboat Springs, Washoe County, Nevada, 28 May 
1959, P. H. Raven 14269 (RSA). The type specimen, if one was 
prepared, has not been preserved; the proposed neotype is from the 
type locality Ilnd a close match for Proc. Calif. Acad. Sci. 2, jig. 71 
(p. 228). See Raven, Univ. Calif. Pub\. Bot. 34: 108. 1962. 

DISTRIBUTION: Sandy or clayey flats and slopes, with Artemisia 
trUUntata, Pnrshia tridentata, Grayia spinosa, or Ghrysathamn1!s, 
Lake, Harney, and M alheur Counties, Oregon , western Canyon and 
Owyhee Counties, Idaho, central and southern Washoe County, 
Nevada, and Lassen County, California. From 2,000-4,600 ft. alt. 

Camissonia clauiformis subsp. crnciformis is unusually variable, 
probably owing to hybridization between its southern populations 
(which occupy a disjunct area) and subsp. integrior, which they 
contact locally. The populations of this taxon found in the vicinity 
of Sparks, Washoe County, Nevada, consist of plants that have 
Rowers opening in the evening; all other populations of the sub
species appear to have flowers opening in the morning, near sunrise. 
This taxon intergrades with C. clauiformis subsp. integrior and occurs 
sympatrically with C. 8capoidea subsp. brachycarpa. 

Four populations of this subspecies were tested for pollen-tube 
growth following self- and cross-pollination and found to be self
incompatible: 4.5 miles north of Sparks, Washoe County, Nevada 
(8 plants); Steamboat Springs, Washoe County, Nevada (I5 plants); 
4.2 miles west of Rome, Malheur County, Oregon (3 plants, Kyhos 
65-255); Jump Creek Canyon, Owyhee County, Idaho (13 plants). 
lOb. Camissonia eJaviformis 8ubsp. lancifoHa (Heller) Raven, Brittonia 16 : 282. 

1964. 
Chyliamia lancifolia Heller, Muhlenbergia 2: 226. 1906. 
Oenothera clavaejormis vnr. crud/ormis sensu Munz, Amer. Journ. Bot. 15: 

235. 1928. 
Oenothera clavae/ormis 8ubsp. lantifolia (Heller) ItA-ven, Univ. Calif. Publ. 

Bot. 34: 109. 1962. 

Plants 5-60 em. tall, strigose below, glabrous and often glaucous 
above; rosette not strictly basal, the leaves erect. Lateral leaflets few 
or wanting; terminalleaOet to 5 em. long and 2.8 em. wide, lanceolate, 
the apex acuminate, unevenly serrate, the serrations tipped with light 
brown clusters of oil cells. HYPllnthium 3.5-6 mm. long, glabrous 
without and orange brown within . Sepals glabrous or sparsely strigose 
near the apices. Petals 3.5-7 mm. long, 4-9 mm. wide, bright yellow, 
usually red-dotted near the base. Filaments 3-5 mm. long; anthers 
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3.5-5 mm. long. Style 9-16 mm. long. Capsule 1.1-2.8 cm. long, 
glabrous or nearly so; pedicel 8-18 mm. long, Gametic chromosome 
number, n =7. 

TYPE: Base of the White Mountains east of Laws, Inyo County, 
California, 11 May 1906, A. A. Heller 8231 (US 611229; isotypes, 
CAS, COLO, DS, MO, UC). 

DISTRIBUTION: Sandy slopes and flats, often with Artemisia tri
dentala or ChrysothamnU8, east of the Sierra Nevada in southern Mono 
and Inyo Counties, California. From 4,000-5,500 ft. alt. 

The southernmost station for C. clavijormis subsp. lancijolia, in the 
Owens Valley, Inyo County, California, 3 miles north of Big Pine, is 
approximately 24 miles north of the northernmost for subsp. clavi
jormis, 7.7 miles north of Independence. The yellow-flowered sub
species reaches its peak of bloom several weeks later than the white
flowered one. Camissonia clavijormis subsp. lancijolia grows sym
patrically with C. hel£rochroma. 

l~. CamiS80nia claviformis 8ubsp. integrior (Ra.ven) Raven, Brittonia 16: 282. 
1964. 

Oenothera 8capoidea var. purpurascens S. Wats., Proe. Amer. Acad. 8: 595. 
1873. Lectotype: Not abundant, islands in Mono L., MODO Co., California, 
16-11 July 1863, W. H. B,.w<r 1845 (GH ; isotypes, UC, US). 

Cknolhera clavtuformt's Vaf. typica sensu Mum:, Amer. Journ. Bot. 15 : 236. 
1928. 

Oenothera clavaeformitl 8ubsp. integrior Raven, Univ. Calif. Publ. Bot. 34: 106. 
1962. 

Plants 6-70 em. tall, strigose below and usually glandular-pubes
cent above, the leaves sometimes purple-dotted. Lateral leaflets few 
or absent; tenninal leaflet to 7 cm. long and 3 cm. wide, narrowly 
ovate to ovate, often subcordate at the base, serrate, the serrations 
often tipped with dusters of oil cells. Hypanthium 3-6 mm. long, 
strigose, glandular, or nearly glabrous without, orange brown within. 
Sepals rarely purple-dotted, strigose, glandular, or nearly glabrous, 
rarely with short free caudate portions. Petals 4.5-8 mm. long, 4-10 
mm. wide, occasionally purple-dotted at base, fading purple. Fila
ments 3-5.5 mm. long. Anthers 3-5.5 mm. long. Style 10-16 mm. 
long. Capsule 13-25 mm. long, glabrous, strigose, or glandular; pedicel 
15 40 mm. long. Gametic chromosome number, n=7. SeIf
incompatible. 

TYPE: Palisade, Eureka County, Nevada, 14 June 1882, M. E. 
Jones 3869 (POM 38505; isotypes, CAS, DS, MO, NY, UC, US, 
UTC). 

DISTRIBUTION: Dry flats in Great Basin desert, with Arl£misia 
tridenlala, Chrysothamnus, or Juniperus, often forming large colonies 
on banks and flats, from southern Harney County, Oregon, southward 
nearly throughout Nevada to Lincoln and Esmeralda Counties and to 
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Mono and northeastern Inyo Counties, California. From 4,000-6,500 
ft. nit. 

This is the most widely distributed subspecies of C. clavijormis, 
and is markedly variable in kind and amount of pubescence. It inter
grades with subsp. aurantiaca and with subsp. crucijormis and grows 
sympatrically with C. brevipes suhsp. brevipes (fonning occasional 
hybrids), ('. helerochroma and C. scapoi<ka subsp. brachycarpa. 
Three populations from Nevada were sampled for self-compatibility, 
and 15 plants from 20 miles northeast of Lovelock, Pershing County 
(RI8542) , 9 from Palisade, Eureka County, and 20 from 28.9 miles 
southwest of Lovelock, Churchill County (Kyhos 65-254) were found 
to be self-incompatible by pollen-tube growth. 

10d. C.missonia cI ... iCormis subsp. funere. (Raven) Raven, Brittollia 16 : 282. 
1964. 

Oenolhera clavae/armi8 vsr. aurantiaca sensu ::\1 um:;, Amer. Journ. Bot.. 15: 
237.1928; pro parte. 

Oenothera clavaeformi! subsp. lunaea Raven, Univ. Calif. Publ. Bot. 34: 106. 
1962. 

Plants 6- 60 cm. tall, strigose below, often densely so. Lateral leaflets 
well developed or more often wanting; terminalleaftet to 8 em. long 
and to 4.5 cm. wide, ovate, often cordate at the base, very prominent, 
dentate. Hypanthium 3-5.5 mm. long, strigose without, usually 
densely so, orange brown within . Sepals usually densely strigose, 
with conspicuous free caudate segments arising on midribs just below 
apices. Petals 3.5-7.5 mm.long, 3.5-7.5 mm. wide, often fading purple. 
Filaments 3-5.5 mm. long; anthers 3-4.5 mm. long. Style 8-12 mm. 
long, Capsule 1.2-3.2 em. long, strigose; pedicel 8-22 mm. long. 
Gametic chromosome number, n=7. 

TYPE : Dry wash, 2 miles east of Stovepipe Wells, Death Valley, 
Inyo County, California, 7 April 1928, P. A. Munz &: C. L. Hitchcock 
11030 (POM 159488; isotypes, GH, UC, US). 

DISTRIBUTION: Dry slopes and flats, with Lar,.a and Ambrosia 
dumosa, Eureka Valley, Saline Valley, and the region of Death Valley, 
Inyo County, and northernmost San Bernardino County, California. 
From ca. 250 ft. below sea level to :1,000 ft. alt. 

This taxon is geographically coherent and distinct in its more 
extreme forms, but intergrade., with subsp. aurantiaca and subsp. 
clavijormis over It broad front, producing an array of intermediate 
forms. It occurs sympatricolly with C. munzii and with C. brevipes 
subsp. brevipes, formin!( occasional hybrids with each of these species. 
lOe. Camissonia cl."jformis subsp. c1al'irormis 

Oenolhera rlavaeformis Torr. & Fr~m . , Rep. Expl. Exped. Rocky MlS. 314. 
1845. 

Uenothera scapoilka var. clavaeforrnia (Torr. «Fr~m .) S. Wahl., Bot. King 
Expl. 109. 1871. 
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Chylillma scapoidea vsr. clavae/ormis (Torr. & Frt1m.) Small, Bull. Torrey Cl. 
23: 194. 1896. 

Chylisma clavaejormi8 (Torr. & Fr~m.) HelleT, ;\fuhlcnbcrgia 2: 105. 1906. 
Oe~olhera clavae/ormis var. typica '.\Iunz, Amer. Journ. Bot. 15: 236. 1928. 
Chylismia clavae/ormis var. typica (:\Iunz) Johansen, Amer. Journ. Bot. 16: 

597.1929. 
Oenolhera clavae/ormis Bubsp. clavae/ormis Raven, Univ. Calif. Publ . Bot. 34 : 

99. 1962. 

Plants 6-55 cm. tall, glabrous or strigose below and occasionally 
glandular, the leaves sometimes purple-dotted. Lateral leaflets usually 
well developed; terminal leatlet to 6 cm. long and 3.5 cm. wide, 
narrowly ovate, irregularly sinuate-dentate. Hypanthium 3-5.5 mm. 
long, glabrous, sparsely strigose, or rarely glandular without, orange 
brown within. Sepals glabrous, sparsely strigose, or rarely glandular, 
wit.h short-caudate terminal portions. Petals 3.5- 8 mm. long, 4-8 mm. 
wide, white, very rarely pale yellow, sometimes purple-dotted at 
base, often fading purple. Filaments 3-5 mm. long; anthers 3-4 mm. 
long. Style 8-12 mm. long. Capsule 1.2- 3 cm. long, glabrous or sparse
ly pubescent; pedicel 10- 25 mm. long. Gametic chromosome number, 
n = 7 . Self-incompatible. 

TyPE: Fr~mont's 2d Expedition (NY). Collected in 1844 by J. C. 
Fr~mont . The herbarium specimen selected as the lectotype by Munz 
(Amer. Journ. Bot. 15 : 236. 1928) and cited by him as "Fremont's 
Pac. R. R. Exp., 184~-'44, 'probably collected in California,' " has 
not been located, but this may be an erroneous citation of a specimen 
from the Torrey Herbarium (NY) labeled "Fremont's Pacific R. 
Road Expedition, 1853-54 (Probably collected in California)." This 
collection might be an isotype, but if so it is incorrectly labeled. 

DISTRIBUTION: Alluvial slopes and tlats, with Larrea and Ambrosia 
dumosa, western Inyo County, eastern Kern County, northern Los 
Angeles County, western San Bernardino County, and northern River
side County, California, almost entirely on the Mojave Desert. 
From 2,800-5,500 ft. alt. 

This subspecies intergrades gradually and throughout a broad area 
with subsp. aurantiaca and with subsp. funerea. It occurs sym
patrically with C. brevipes subsp. br,vipes, forming occasional hybrids 
with this entity. Isolated plants of this subspecies fail to set fruit, 
and more direct evidence of its self-incompatibility was l>rovided by 
a study of pollen-tube growth following self- and cross-pollination in 
three plants from each of the following localities in California: near 
Pearblossom, Los Angeles County, Kyhos 64- 14; Joshua Tree, San 
Bernardino County, Kyhos 64-33. 

101. Camlssonia c:laTiformis subsp. aurantieca (8 . Wets .) Raven, Brittonia 16: 
282. 1964. 

Oenolhera sccpoidea var, 4urantiaca S. Wats., Proc. Amer. Acad. 8: 595. 1873. 
Chylismia scapoidea var . auronliaca (S. Wats .) A. Davids. de Moxley, Fl . S. 

Calif. 254. 1923. 



218 OO=RlBUTIONS FROM THE NATIONAL HERBARIUM 

Oenol.hera clotJaejormis var. aurantiaca (8. \Vats.) Munz, Amer. Journ. Bot. 
15: 237. 1928. 

Chylismia aurantiaca (8. \Vats.) Johansen, Desert 3: 78. 1931. 
Oenothera clavae/ormis Bubsp. aurantiaca (8. Wats.) Raven, Univ . Calif. 

Pub\. Bot. 34: 100. 1962. 

Plants 5-50 em. tall, strigose, especially below, and rarely glandular
pubescent above, the leaves sometimes purple-dotted. Lateral leaflets 
up to 25 on each side of rachis, irregular, and we)) developed; terminal 
leaflet to 3 cm. long and 1.5 cm. wide, narrowly ovate, irregularly 
sinuate-dentate. Hypanthium 3-5 mm. long, strigose without, orange 
brown within. Sepals strigose, rarely with short free caudate tips in 
bud. Petals 2.5-8 mm. long, 3.5-8 mm. wide, white, rarely purple
dotted at hase, often fading purple, rarely orange. Filaments 2-5 mm. 
long; anthers 2.5-4.5 mm. long. Style 7.5- 14 mm. long. Capsule 
1.3-3 cm. long, sparsely strigose or glabrous; pedicel 8-25 mm. long. 
Gametic chromosome number, n=7. Self-incompatible. 

LECTOTYPE: Fort Mohave, Mohave County, Arizona, 1861, J. G. 
Cooper (GH; isotypes, UC, US); Munz, Amer. Journ. Bot. 15: 237. 
1928. 

DISTRIBUTION: Common on sandy flats and washes, with Larrea, 
Ambrosia dumosa, and Fouquieria splendens, from Lincoln County, 
Nevada, south to northeasternmost Baja California, and in Arizona 
only in westernmost Mohave and Yuma Counties. From 230 ft . below 
sea level to 3,000 ft. alt. 

Cami"sonia claviformis subsp. aurantiaca is variable in leaf outline 
and color and in amount of pubescence. It intergrades completely 
with the other four white-flowered subspecies, claviformi", funerea, 
integrior, and pebbles;'i. It likewise intergrades with subsp. yumae nnd 
subsp. peirsonii where it comes in contact with them. Occasional 
plants have large amounts of glandular pubescence in the inflorescence 
and elsewhere, as subsp. peeblesii , but nowhere west of the Colorado 
River do such individuals exceed 50 percent of any population known 
to me. Cam;ssonia claviformi" subsp. aurantiaca grows sympatrically 
with C. br,vipes subsp. brevipes, C. brevip.s subsp. pallidula, C. multi
juga, and C. munzii, forming occasional hybrids with the first two and 
last entities. Three individuals each from two populations of this 
subspecies from California were shown to be self-incompatible by 
pollen-tube growth in selfed and outcrossed flowers: 0.7 mile from 
U.S. Hwy. 99 on road to Snow Creek, Riverside County, Kyhos 64-3; 
4.3 miles south of Mortmar, Imperial County, Kyhos 64-13. 

109. CamiS80nia c:l1 .. iformis s ubsp. peeblesii (1\'lun1.) Raven, Brittonia 16 : 282. 
1964. 

Oenothera clavaeform i& vaT. auranliaca sensu Munz) Amer. Journ. Bot. 15: 
237. 1928. 

Oenothera clavaeformis var. peeblesii Munz, Leafl . West . Bot . 2: 158. 1939. 
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Camissonia clavMformis 8ubsp. peeblesii (Munz) Raven, Univ. Calif. Publ. 
Bot. 34: 101. 1962. 

Plants 5-60 cm. tall, glandular-pubescent, especially above, and 
often also strigose below. Leaves glandular-pubescent, the lateral 
leaflets numerous, irregular, and well developed, the terminal leaflet 
narrowly ovate, irregularly sinuate-dentate, to 7 cm. long and 3 cm. 
wide. Hypanthium 3-5.5 mm. long, glandular-pubescent or strigose 
without, orange brown within. Sepals glandular-pubescent, strigose, 
or both, usually lacking caudate appendage. Petals 3-7.5 mm. long, 
3-5 mm. wide, often fading purple. Filaments 2-3 mm. long; anthers 
2.5-4 mm. long. Style 7.5-14 mm. long. Capsule 1.5-3 cm. long, 
glandular-pubescent or strigose; pedicel 4-32 mm. long. Gametic 
chromosome number, n=7. 

TYPE: Casa Grande, Pinal County, Arizona, 25 February 1927, 
Peebles &: Harrison 3537 (US 1367424; isotype, ARIZ). 

DISTRIBUTION: Flat sandy plains and washes, with Prosopis, 
Carnegiea gigantea, Larrea and Ambrosia dumosa, throughout almost 
all the southwestern half of Arizona and locally in northwesternmost 
Sonora. From 400--2,000 ft. alt. 

I have included in Camissonia claviformis subsp. peeblesii all popula
tions in which a majority of the plants have some glandular pubescence, 
and the resulting taxon has a coherent geographical range. It inter
grades completely with subsp. aurantiaca and with subsp. rubescens, 
growing in part in the same area as the latter. It also occurs sympat
ric ally with all three subspecies of C. brevipes, forminr; occasional 
hybrids with them. 
lOb. Camissonia elaviformis subsp. peir80nii (Munz) Raven, Brittonia 16: 282. 

1964. 
Oenothera clavae/ormis var. peirsonii Munz, Amer. Journ. Bot. 15: 238. 1928. 
Chylismia peirsonii (Munz) Joha.nsen (as 14piersonii"), Desert 3: 78. 1931. 
Oenothera clavae/armis subsp. peiT80nii (Munz) Raven, Univ. Calif. Publ. 

Bot. 34: 105. 1962. 

Plants 5-60 em. tall, spreading-villous below and often above, 
more rarely strigose or with glandular pubescence. Lateral leaflets 
usually well developed; terminal leaflets to 9 em. long and to 3.5 cm. 
wide, narrowly ovate, irregularly sinuate-dentate. Hypanthium 
2.5 4.5 mm. long, villous or strigose without, orange brown within. 
Sepals villous or strigose, with conspicuous free caudate segments 
arising just below apices of midribs. Petals 4.5-7 mm. long, 4-9 mm. 
wide, yellow, more rarely white, not changing color in fading. Fila
ments 3.5-5 mm. long; anthers 3.5-5 mm. long. Style 9-14 mm. long. 
Capsule 1.2-3.8 em. long, spreading pubescent (rarely glabrous); 
pedicel 10-20 mm. long. Gametic chromosome number, n=7. 

TyPE: Twenty-eight miles south of Coachella, Imperial County, 
California, 12 April 1922i F. W. Peirson 4512 (POM 138409; isotype, 
RSA). 
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DISTRIBUTION: Sandy fields and washes, with Larrea, Ambrosia 
dumosa, and Fouquieria spiendens, east of the Salton Sea and Imperial 
Valley in San Diego and Imllerial Counties, California, and in north
efistern Baja California to the Gulf of California. From 240 ft. below 
sea level to 1,000 ft. alt. 

This subspecies intergrades with subsp. aurantiaca in northeastern 
San Diego County, California, where it is extremely variable in 
pubescence, leaf color, and flower color. Since publishing my revision 
of the group, I have seen a specimen of C. clavijormis subsp. peirsonii 
from 41 miles south of San Felipe, Baja California, Wiggins 18162 
(DS), this record establishing a new southern limit for the subspecies. 
One additional determination of chromosome number has been made 
in this entity, n=7, in [(lein 1175 (RSA), from 2 miles south of San 
Felipe, Baja California. 

J Oi. Camissonia daviformis subsp. yumae (Raven) Raven, Brittonia 16: 282. 1964, 
Oenothera clavaeformis subsp. YIt1Uae Raven, Univ. Calif, Publ. Bot. 34: 104. 

1962. 

Plants 5-40 em. tall, strigose pubescent below, often densely, and 
sometimes glandular-pubescent above. Lateral leaflets well developed 
or reduced; terminal leaflet to 6.5 cm. long and to 2 cm. wide, lance
olate, irregularly sinuate-dentate. Hypanthium 2.5-4 mm. long, 
strigose without, orange brown within. Sepals strigose with short free 
caudate portions arising just below the apices, or these absent. Petals 
3- 5 mm. long, 4- 5.5 mm. wide, pale yellow, fading reddish or not 
changing color after pollination. Filaments 2-4 mm. long, anthers 
2- 4 mm. long. Style 7.5-10 mm. long. Capsule 1.2-3.2 em. long, 
strigose; pedicel 5-30 mm. long. Gametic cbromosome number, 
n=7. Self-incompatible. 

TYPE: Covering dunes, Yuma Desert 4.8 miles west of summit of 
Telegrapb Pass, Yuma County, Arizona, 28 February 1958, P. H. 
Raven 11724 (RSA). 

DISTRIBUTION: Very dry dunes and sandy flats witb Larrea and 
Ambrosia dumosa, southeastern Imperial County, California, Yuma 
Desert, Arizona, and from El Gran Desierto to Puerto Penasco in 
northwestern Sonora, and in northeastern Baja California (8 miles 
northwest of La Ventana, Moran 12354, DS, SD). From sea level to 
300 ft. alt. 

This subspecies, which is unusually variable, was almost cer
tainly derived following hybridization between the yellow-flo\\'ered 
subsp. peirsonii and the white-flowered subsp. aurantiaca. It inter
grudes with subsp. aurantiaca in California and Bujll California 
and \\'ith subsp. peeblesii in Arizona 11I\d Sonora. It grows symplltri
cally \\;th c. brevipes subsp. arizonica, but no hybrids have been 
found. Three individuals from a population along U.S. Hwy. 80, 
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0.4 mile west of the junction with U.S. Rwy. 98, Imperial County, 
California, Kyhos 64-11, were found to be self-incompatible, judging 
from pollen-tube growth in self-pollinated flowers. 

IOj. Camissonia claviformis subsp. wigginsii (Raven) Raven, Brittonia 16: 
282. 1964. 

Oenothera clavae/armis subsp. wigginsii Raven, Univ. Calif. Publ. Bot. 34: 103. 
1962. 

Plants 5-20 cm. tall, covered with spreading white trichomes 
below and glandular pubescence above. Lateral leaflets reduced or 
absent; terminal leaflet to 3 cm. long and to 1.5 cm. wide, narrowly 
ovate, irregularly sinuate-dentate. Rypanthium 1.5-2 mm. long, 
villous and often purple-dotted without, orange brown within. Se
pals villous, often purple-dotted, with short free caudate portions 
arising on midribs below the apices. Petals 1.5-2 mm. long, 1.5-2 
mm. wide, yellow, fading brick red after pollination. Filaments 1.5-2 
mm long; anthers 1.5-2 mm. long. Style 5-7 mm.long. Capsule (1.5-) 
2.5-3.5 em. long, often purple-dotted, villous; pedicel 8-20 mm. long. 
Gametic chromosome number, n=7. 

TYPE: Wash 3 miles from Los Angeles Bay, Baja Cnlifornia, Mex
ico, 20 February 1935, I. L. W;ggins 7684 (DS 265606; isotypes F, 
GR, UC, US). 

D,STR,BUTION: Central Baja California, in washes. From ca. 500-
ca. 2,000 ft. alt. 

This is apparently a rare and rather restricted subspecies most 
similar to subsp. peirsonii and subsp. rubescens, from which it differs 
principally in flower size. It is, however, separated from the former 
subspecies, the nearest geographically within the species, by a gap 
of about 75 miles. In spite of its relatively small flowers, the stigma 
is held well above the anthers and this subspecies is presumably self
incompatible like the rest of the species. The chromosome number 
was determined in a collection from the Arroyo San Francisquito 
5 miles northwest of Las Arrastras, 29°37' N. lat., 114°27' W. long., 
Moran 12402 CDS, SD). 
10k. Camissonia claviformis subsp. rubescens (Raven) Raven, Brittonia 16: 

282. 1964. 
Oenothera clavae/ormis subsp. rubesctna Raven, Univ. Calif. Publ. Bot. 34: 

103. 1962. 

Plants 5-40 cm. tall, covered, especially below, with spreading 
white trichomes, and also with short glandular trichomes. Lateral 
leaflets few or absent; terminal leaflet to 4 cm. long and 2 cm. wide, 
lanceolate, irregularly dentate. Rypanthium 3.5-5 mm. long, glandu
lar-pubescent or villous or both, orange brown within. Sepals villous 
or glandular-pubescent, with conspicuous free caudate segments 
arising from midribs below the apices. Petals 3-5 mm. long, 3-5 
mm. wide, yellow, fading brick red after pollination. Filaments 2.5-5 
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mm. long; anthers 2.5-4 mm. long. Style 7-12 mm.long. Gametic 
chromosome number, n=7. 

TYPE: On sandy flats, 24 miles south of Sonoyta on road to Rocky 
Point (Punta Penasco), Distrito de Altar, Sonora, 14 March 1936, 
D. D. Keck 4178 (DS 287997; isotypes, GH, POM, UC, US). 

DISTRIBUTION: Sandy flats, with Larrea, Ambrosia dumosa, and 
Carnegiea gigantea, westem Maricopa, eastern Pima, and southeastern 
Yuma Counties, Arizona, and northwestern Sonora. From 200-1,000 
ft. alt. 

This entity grows sympatrically with C. brevipes subsp. arizonica 
and occasionally forms natural hybrids with it. It intergrades with 
C. claviformis subsp. peebiesii. 

11. Camissonia munzii (Raven) Raven, Brittonia. 16: 281. 1964. 
Oenothera munzii Raven, Univ. Calif. Publ. Bot. 34: 91. 1962. 

Annual herb 8-50 rm. tall, with numerous branches at the base 
and above, the leaves mostly in a subbasal rosette. Stems and leaves 
strigose, often densely so above and in the infloresCence. Leaves to 
20 cm. long, pinnate, with well-developed lateral leaflets; terminal 
leaflet ovate, to 6 cm. long and 3 em. wide, the veins lined below 
with brownish oil cells. Inllorescenc.e nodding, not congested, elongat
ing in mature bud. Rypanthium 2-3 mm. long, 2-3 mm. across at 
the summit, strigose without, villous and orange hrown within. Sepals 
4-7 mm. long, \.5-2 mm. wide, strigose. Petals 3-10 mm. long, 3-10 
mm. wide, bright yellow, red-dotted near the base. Stamens subequal, 
the filaments 4-8 mm. long; anthers 3-6 mm. long, ciliate. Style 8-18 
mm. long; Rtigma 0.6-0.8 mm. thick, held well above the anthers at 
anthesis. Capsule 0.8-2.4 cm. long, \.5-2 mm. thick, clavate; pedicel 
8-28 mm. long, widely divergent and becoming sharply deflexed at 
maturity. Seeds pale brown, 0.8-1.6 mm. long, 0.5-0.8 mm. thick. 
Gametic chromosome number, n=7. Self-incompatible. 

TYPE: Sandy desert wash, Salsberry Pass, south end of Death 
Valley, Inyo County, California, 9 April 1940, P. A. Munz 16474 
(POM 255191 ; isotypes, CAS, GR, NA, POM, RSA, UC, US, WS, 
WTU). 

DISTR:BUTION: Relatively mesic slopes and washes at middle ele
vations in the mountains at the north end, eastward, and south of 
Death Valley, from Saline Valley and the Grapevine Mountains, Inyo 
County, California, and Yucca Flat, Nye County, Nevada, south
ward to the Kingston Range, San Bernardino County, California. 
From 2,000-5,000 ft. alt. 

('ami8sonia munzii grows sympatrically with C. brevipts subsp. 
brevipes, C. brevipes subsp. pallidula, C. clamjormis subsp. funerea, C. 
clavijormis subsp. aurantiaca, find e. heterochroma, forming occasional 
hybrids with the first and fourth mentioned taxa. It is readily dis-
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tinguished by its long, deflexed pedicels and clavate capsules. A popu
lationfrom 7.2 miles south of Mercury, Nye County, Nevada, R18865, 
was tested for seU-compatibility, and 14 individuals were found to 
be seU-incompatible by pollen-tube growth. 

12. Camis80nia eastwoodiae (Munz) Raven , Brittonia 16 : 282. 1964. 
Oenothera scapoidea var. eaBlwoodae h-Iunz, Amer. Journ. Bot. 15 : 234. 1928. 
Oenothera eastwoodiae (MuDz) Raven, Univ. Calif. Publ. Bot. 34: 92. 1962. 

Succulent annual 3-30 em. tall, the stems glabrous, glandular
pubescent, or villous below. Leaves mostly basal, entire or sparsely 
denticulate, simple, the blades oblanceolate to cordate, darker green 
above, 0.8- 7.5 em. long, 0.4-3 cm. wide; veins below lined with pale 
brown oil cells; petioles 0.5-8 cm. long. Inflorescence drooping, 
elongating in flower and fruit. Hypanthium 2-4 .5 mm. long, 1.5-3.4 
mm. across at the summit, glandular-pubescent or strigose without, 
villous in lower portions within. Sepals 3-8 mm. long, 1-2.5 mm. 
wide, glandular-pubescent, strigose, or glabrous, without caudate 
appendage. Petals 5.5-9 mm. long, 4- 10 mm. wide, bright yellow and 
of same color as stamens, style, and inside of hypanthium, red
dotted near the base. Filaments of the episepalous stamens 3-8 
rum. long, those of the epipetalous ones 2.8-5.5 mm. long; anthers 
2-4 mm.long, ciliate. Style 1(}--17 mm.long; stigma 0.6-0.8 mm. thick, 
held well above the stamens at anthesis, villous near the base. Capsule 
1.8-4 em. long, curved, erect, on a spreading or slightly deflexed 
pedicel 4-28 mm. long. Seeds tan, 1.2-1.7 mm. long. Gametic chromo
some number, n=7. 

TYPE: Grand Junction, Mesa County, Colorado, May 1892, 
A. Eastwood (GH; isotypes, UC, US). 

DISTRIBUTION: Clay flats, on gray al~aline marine-deposited 
gumbo, and in sandy draws, Mesa County, Colorado, and Emery 
County, Utah, south to San Juan County, Utah. From 4,00(}--5,500 
ft. alt. 

Camissonia eastwoodiae, the only outcrossing species in the eastern 
part of the range of sect. ChyliRmia, is undoubtedly self-incompatible. 
It grows sympatrically ,,;th the autogamous C. scapoidta subsp. 
scapoidta and in the same vicinity as the ecologically distinct O. 
walkeri subsp. walkeri. 

13. Cami880nia scapoidea (Torr. & Gray) Raven, Brittonia 16: 95. 1964. 

Annual 3-45 em. tall; stems strigose, villous, or glandular-pubescent 
below. Leaves mostly in a basal rosette, greatly reduced upward, 
spatulate, \-\8 em. long, the lateral leaflets well developed or absent. 
Inflorescence drooping, glandular-pubescent, strigose, or nearly 
glabrous. Hypanthium 1-4 mm.long, 1-3.5 mm. across at the summit, 
glandular-pubescent, strigose, or glabrous' without, sparsely villous 
to glabrous within. Sepals 1.2-5 mm. long, \-2 mm. wide, strigose, 

29~50 68 5 · 
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glandular-pubescent, or glabrous, entire or short-caudate at the 
apices. Petals 1.5-5.5 mm. long, 1-4 moo. wide, bright yellow, of 
same color as stamens, style, and inside of hypanthium. Filaments 
of the episepalous stamens 1.2-1> moo. long, those of the epipetalous 
ones 0.5-4 moo.; anthers 1-2.5 mm. long, ciliate or glabrous. Style 
glabrous or short-villous at the base, 3-11 moo. long; stigma 0.3-0.6 
mm. thick, surrounded by anthers, at least the longer ones, at anthesis. 
Capsule ascending, curved to nearly straight, 0.8-4 cm. long, 1.8-2.6 
moo. thick, sparsely pubescent to glabrous, the valves sometimes 
twisted at maturity, 011 all ascending or spreading pedicel 4-20 moo. 
long. Seeds pale brown, 1- 2 moo. long. Gametic chromosome numbers, 
n=7, 14. Autogamous. 

DISTRIBUTION: Sandy or clayey slopes and flats , from south
eastern Oregon, southwestern and central Idaho, and western and 
central Wyoming, western Colorado, northeastern Arizona, and 
adjacent New Mexico, throughout Utah, and in northeastern Nevada. 
From 2,500-6,000 ft. alt. 

13 •. Camiasonia supoidea 8ubsp. sc:apoidea 
Oenothera 3capoidea Torr. & Gray, Fl. N. Amer. 1: 506. 1840. 
Chyli8ma .capoidea (Torr. & Gray) Small, Bull. Torrey Cl. 23: 193. 1896. 
Oenothera brevipea var. 8capoidea (Torr. & Gray) H. L~v., Monogr. Onoth. 

146. 1905. 
Chyl1$m1G !Capoidea var. aeorsa A. Nels., Bot. Gaz;, 54: 140. 1912. Lectotype : 

Evanston, Uinta Co., Wyoming, 27 July 1897, A. Ne180n 4125 (Rill \0458). 
Oenothera 3capoidea var. typica Munz, Amer. Journ. Bot. 15: 233. 1928. 
Oenothera scapoidea var. 8eorsa (A. Nels.) Munz, Amer. Journ. Bot. 15: 233. 

1928. 
Oenothera scapoidea subsp. scapoidea Haven, Univ. Calif. PubL Bot. 34: 94. 

1962. 

Leaves usually simple, more rarely with a few reduced lateral 
leaflets, the blades narrowly ovate to ovate, often cordate at the 
base, to 5.5 cm. long and 3 em. wide, subglabrous, very rarely villous 
on both surfaces, the oil cells below pale yellowish brown, rarely 
darker. Petals acute, \.7- 5 moo . long, \.5-3 .5 mm. wide, often red
dotted near the base. Filaments of the episepalous stamens 1- 4 mm. 
long, those of the epipetalous ones 0.5-2.5 mm. long ; anthers 0.5-1.9 
moo. long, glabrous or ciliate. Style 2.5- 9 mm. long. Capsule (1-) \.5- 3 
em. long; pedicel 5- 18 mm. long. Gametic chromosome numbers 
n=7, 14. Autogamous. 

TYPE: Clay hills, probably near the rendezvous of 1834, on Ham's 
Fork of the Green River, Sweetwater County, Wyoming, 22 June to 
2 July 1834, T. Nuttall (NY; isotypes BM, GH). See Raven, Univ. 
Calif. Pub!. Bot. 34: 93. 1962. 

DISTRIBUTION: Sandy or clay flats, throughout western Wyoming, 
west to J~ake County, Oregon, and Elko Imd White Pine Counties, 
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Nevada, south to Beaver County, Utah, northern Coconino, Navajo, 
and Apache Counties, Arizona, San Juan County, New Mexico, and 
western Colorado; also on the headwaters of the Arkansas River in 
eastern Colorado. The only member of sect. Oilylismia that occurs 
east of the Continental Divide. From 4,000- 8,000 ft. alt. 

Oamissonia scapoUlea subsp. scapoUlea grows sympatrically with 
O. eastwoodiae and in the same vicinity as the ecologically distinct 
O. walkeri su bsp. walkeri. It is highly variable, as 1V0uid be expected 
in such widely ranging, principally autogamous entity. Both diploid 
and tetraploid populations occur in this taxon. The first series of 
tetraploids I studied (Univ. Calif. Publ. Bot. 34: 38-39. 1962), from 
Emery County, Utah, was growing with O. eastwoodiae and diploid 
plants of O. scapoUlea subsp. 8capoUlea. At the time, it seemed possible 
that these tetraploids might have had an allopolyploid origin between 
the two diploids. It seemed even more likely, however, that they 
were autotetraploids derived from diploid O. 8capoUlea subsp. 
8capoUlea, from which they were morphologically almost indistinguish
able. This possibility is now considerably s trengthened by the dis
covery of a tetraploid individual in Sweetwater County, Wyoming, 
along Interstate Hwy. 80, 4.8 miles southwest of junction ,vith U.S. 
Hwy. 30N, R19544. This locality is some 150 miles north of the nearest 
station for Oamissonia eastwoodiae. The plant examined formed 14 
pairs of chromosomes, like the individuals from Utah studied earlier. 
A diploid individual was like,vise found in southwestern Wyoming, 
I. 7 miles west of Fort Bridger, Uinta County, Mosquin &: Mulligan 
5128. These two chromosome counts constitute the first from the 
northern portion of the range of the subspecies and suggest the neces
sity for further chromosome counts of this taxon before its cytological 
pattern of variation can properly be assessed. 

13b. Camissonia 8capoidea subsp. maerocup. (Raven) Haven, Brittonia 16; 282. 
1964. 

Oenothera scapoidea subsp. macrocarpa Raven, Univ. Calif. Publ. Bot. 34: 95. 
1962. 

Basal rosette compact, the leaves simple, rarely with reduced 
lateral leaflets. Leaf blades ovate, often cordate at the base, to 3.5 cm. 
long and 1.5 cm. wide, nearly glabrous, the oil cells below pale yellowish 
brown. Petals 1.5-2 mm. long, ca. 1.5 mm. wide. Filaments of the 
episepalouB stamens ca. 2 mm. long, those of the epipetalous ones ca. 
I mm.long; anthers ca. 1 mm.long, ciliate. Style ca. 3 mm.long. Cap
sule 2.5-4 cm. long, stout, very large for size of plant, ascending; 
pedicel 4-6 mm. long. Autogamous. 

TYPE: 9 miles northeast of Black Point, 5,700 ft., Apache County, 
Arizona, 11 June 1937, R. H. Peebles &: E. G. SmiJA 13529 (US 1739264; 
isotypes, ARIZ, US). 
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DISTRIBUTION:' On detrital clay knobs and gravelly flats, northern 
Apache and Navajo Counties and northeastern Coconino County, 
Arizona. From 5,000-6,500 ft. alt. 

13c. CamiS80nia scapoidea subsp. brachyearpa (Raven) Raven, Brittonia 16: 282. 
1964. 

Oenothera scap()idea subsp. brachycarpa Raven, Univ. Calif. Publ. Bot. 34: 95. 
1962. 

Slender, the leaves simple or often pinnate with well-developed 
lateral leaflets. Terminalleallets narrowly ovate, often cordate at the 
base, to 10 cm. long and 5 em. wide, glabrous or weakly pubescent, 
the oil cells below dark brown, prominent. Petals 1.8-4 mm. long, 
acute, 1-4 mm. wide, often red-dotted near the base. Filaments of the 
episepalous stamens 1.2-3.2 mm. long, those of the epipetalous ones 
0.5-1.5 mm. long; anthers 0.9-1.8- mm. long, ciliate. Style 4-7.5 mm. 
long. Capsule 0.8-2 (-2.8) cm.long; pedicel HH6 mm. long. Gametic 
chromosome number, n=7. Autogamous. 

TYPE : Loose dry open slopes with sagebrush and shrubs, 7 miles 
north of Brogan, T. 14 S., R. 42 E ., sec. 27, 3,000 ft., Malheur County, 
Oregon, 10 June 1955, A. Cronquist 7808 (NY; isotypes, DS, GH, ID, 
MO, RM, RSA, UC, US, UTC, WS, WTU). 

DISTRIBUTION: Sandy slopes and flats, with Grayia, Artemisia, or 
Juniperus, southeastern Oregon, southwestern Idaho, northwestern 
Utah, and northeastern Nevada. From 2,500-6,000 ft. alt. 

Oamis8onia scapoidea subsp. braehycarpa grows sympatrically with O. 
clavijormis subsp. crudjormis and subsp. integrior, and overlaps morpho
logically with C. scapoidea subsp. scapoidea, from which it is separated 
geographically. The possible derivation of this species from populations 
similar to C. clavijormis subsp. crucijormis and C. eastwoodiae has been 
discussed earlier (Raven, Univ. Calif. Pub!. Bot. 34: 71. 1962). 

l3d. C. seapoidea subsp. utahensis (Raven) Raven, Brittonia 16: 282. 1964. 
Oenothera 8capoidea 8ubsp. utahensis Raven, Univ. Calif. Publ. Bot. 34: 96. 

1962. 

Leaves pinnate, sparsely pubescent, the lateral leaflets well devel
oped, up to 1 cm. long; terminal segment ovate, cordate at the base, 
up to 4.5 cm. long and 3 cm. 'wide, the oil cells below dark brown. 
Petals 4-5.5 (-8) mm. long, 3-4 mm. wide, blunt, often red-dotted 
near the base. Filaments of the episepalous stamens 5-6 mm. long, 
those of the epipetalous ones 3.5-4 mm. long; anthers 2-2.5 mm. 
long, ciliate. Style 8-11 mm. long. Capsule 1.6-3.8 cm. long ; pedicel 
8-20 mm. long. Autogamous. 

TYPE : Black Rock, 4,300 ft., Salt Lake County, Utah, June 1869, 
S. Watson (US 70527 ; isotype, GH). 

DISTRIBUTION: On dry rocky slopes and flats, with Atriplex and 
Chrysothamnlls, western Utah and extreme northeastern Kevada (Elko 
County). From 4,100--5,500 ft. alt. 
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No new information is available about this enigmatic subspecies, 
which stands in an intermediate position, both morphologically and 
geographically, between O. scapoidea and O. walkeri subsp. tortilis . 

14. CamiS80nia p.rryi (8. Wats.) Raven, Brittonia 16: 282. 1964. 
Oenothera parryi S. \Vats., Amer. Nat. 9: 270. 1875. 
Oenothera 8capoidea var. parryi (8. \Vats .) M. E. Jones, Proc. Calif. Acad. II. 

5: 682. 1895. 
Oenothera lenuissima M. E. Jones, Proc. Calir. Acad. II . 5: 683. 1895. Type: 

In clay washes, Rockville, 4,000 ft., Washington Co., Utah, 26 September 
1894, M. E. Jones 6083 (PO~1 38644; isotypes, MO, NY, VC, VS). 

Chyli,ma parry; (S. Wats. ) Small, Bull. Torrey CI. 23: 193. 1896. 
Oenothera brevipes race parryi (8. Wats.) H. L6v., Monogr. Qnoth. 146. 1905. 
Chyiismia tenuiasima CM. E. Jones) Rydb., Bull. Torrey Cl. 40: 66. 1913. 
Oenothera parryi r. ienuissinw (M. E. Jones) Raven, Univ. Calir. Publ. Bot. 

34: Ill. 1962. 

Erect and often intricately branched annual herb 5-80 cm. tall, with 
poorly defined basal rosette, densely covered below with white 
trichomes ca. 2 mm. long, forming a villous pubescence on the stems 
and leaves. Leaves simple or very rarely with a few small lateral 
leaflets, ovate, often cordate at the base, sparsely dentate, reduced 
upward, the veins below lined with pale or dark brown oil cells. 
Inflorescences nodding, mostly glabrous, with intricate, filiform 
branches, corymbiform. Hypanthium 0.5-2 mm. long, 0.3-0.5 mm. 
across at the summit, glabrous or villous without and within. Sepals 
1.5-4 mm. long, 0.5-1.3 mm. wide, villous to glabrous, with clusters 
of light-brown oil cells at tip, the caudate appendages absent. Petals 
2-7 mm. long, 2-6 mm. wide, bright yellow, of same color as stamens, 
style, and inside of hypanthium, often red-dotted near the base, 
sometimes fading rose. Filaments of the episepalous stamens 1.7-3.5 
mm. long, those of the epipetalous ones 1.2-2 .5 mm. long; anthers 
0.9-1.2 mm. long, glabrous. Style 4-9 mm. long, glabrous; stigma 
0.3-0.6 mm. thick, held well above the anthers at anthesis. Capsule 
0.4-1 cm. long, 1.2-1.5 mm. thick, glabrous or glandular-pubescent, 
on a filiform pedicel 4-20 mm. long, the pedic.el widely spreading or 
reflexed but the capsule erect. Seeds light brown, finely pitted, lenticu
lar, with narrow cellular rim, few and crowded in 4-septate capsule 
so as to appear I-rowed, 0.7-1.2 mm.long, 0.5-0.6 mm. thick. Gametic 
chromosome number, n=7. Outcrossing. 

TYPE: Abundant on bare gypseous clay hills near St. George, 
Washington County, Utah, 1874, O. O. Parry 72 (GH ; isotypes, OS, 
F, GH, MO, NO, NY). 

DISTRIBUTION: Red clay and sand slopes weathered from red 
(fresh-water-deposited) sandstone cliffs, with Larrea or Juniperus, 
southwestern Utah and northwestern Arizona. From 2,7()()--4,OOO ft. 
alt. 
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(,lAW) 

FIGURE 6.-CamifSonia artnarilJ. X % (Rarlrn 11743, DS). 

Camissonia parryi is highly restricted geographically and edaphically 
and distinctive morphologically. It no longer appears desirable to 
accord formal taxonomic recognition to the late season plants Jones 
described as Oenthera tenu.issima. Camissonia parn,Ji is very likely 
self-incompatible. It grows sympatrically with C. muitijuga, but the 
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latter is confined to firm rock walls, whereas C. parryi grows on red
e1ay flats, which it often carpets. 

15. Camissonia exilis (Raven) Raven, BriUonia 16 : 383. 1964. FIGURE 7 
Oenothera e:dlifJ Haven, Univ. Calif. Publ. Bot. 34: 114. 1962. 

Slender and copiously branched, with purplish-brown stems, 
covered with glandular puberulence, and with occasional scattered 
white-viIlous pubescence. Leaves to 3.5 cm. long, reduced upward, 
with narrowly ovate blades to 2 cm.long and 0.7 cm. wide, the margins 
feebly denticulate, the veins below lined with brownish oil cells. 
Inflorescence erect, sparse, elongating in fruit, each flower subtended 
by a bract to 3.5 mm. long, with a petiole to 1 mm.long. Hypanthium 
0.4-0.5 mm. long, 0.4 mm. across at the summit, glabrous within. 
Sepals 1-1.2 mm. long, ca. 0.5 mm. wide, with small clusters of oil 
cells at apices. Petals 1-1.5 mm. long, ca. 1 mm. wide, yellow fading 
purplish, the same color as stamens, style, and inside of hypanthium. 
Stamens 4, episepalous; filaments CR. 0.5 mm. long; anthers ca. 0.5 
mm. long, glabrous. Style ca. 1.5 mm. long, glabrous; stigma ca. 0.2 
mm. thick, surrounded by the anthers at anthesis. Capsule 0.45-0.7 
cm. long, ca. 1.5 mm. thick, clavate; pedicel 4-.9 mm. long; pedicels 
spreading, the capsules spreading or ascending. Seeds light brown, 
ca. 0.8 mm. long, ca. 0.5 mm. wide. Gametic chromosome number, 
n=7. Autogamous. 

TYPE: "Gypsum-covered flat," near Cottonwood Spring, east 
base of Virgin Mountains, 3,500 ft., Mohave County, Arizona, 6 June 
1941, P. A. Mun. 16779 (POM 264197; isotype, DS). 

DISTRIBUTION: Travertine-covered flats, east base of Virgin 110un
tains, ca. 3,500 ft., Mohave County, Arizona; Buckskin Mountains, 
between Willow Springs and Lees Ferry, ca. 5,000 ft., Coconino 
County, Arizona. 

This exceedingly rare and local species is the only member of the 
genus c1mracteri1.ed by the absence of the epipetalous stamens. On 
the other hand, certain plants of C. andi= have also lost this whorl 
of stamens, and t·he epipetalous stamens are sometimes greatly re
duced in C. minor. In all other respects, C. exilis is closely similar to 
C. parryi and to other species of sect. Chylismia, and I no longer 
recognize it as constituting a distinct, monotypic section, which 
procedure would confer undue emphasis to a single distinctive 
characteristic. 

16. Camissonia megalantha (Munz) Raven, Brittonia 16: 282. 1964. 
Oenothera heterochroma vsr. megalantha Munz, LeaH. Wes t. Bot. 3: 52. 1941. 
OenQthera megafantha plunz) Raven, Univ . Calif. Publ. Bot. 34: 111. 1962. 

Robust annual with glandular pubescence, 0.1-2 m. tall, with an 
ill-defined basal rosette, the cauline leaves larger below; secondary 
branches numerous. Leaves simple, broadly ovate, cordate at the 
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base, sinuate-dentate, the veins below prominently lined with yellowish 
oil cells, the blades up to 8 cm. long and 7 cm. wide, the petioles to 
5.5 cm. long. Hypanthium 4.5-8.5 mm. long, 1.5-3 mm. across at the 
summit, glandular-pubescent without, cream (greenish yellow near 
summit) with matted villous pubescence within, except for the glabrous 
lower 2 mm. Sepals 4.5-9 mm. long, 1.5-2.4 mm. wide, with clusters 
of oil cells at the apices, often reflexed in pairs; caudate appendages 
absent. Petals 9-13.8 mm. long, 6-15.5 mm. wide, pale to dark 
lavender, diffusely flecked with purplish near the base, and white at 
the very base. Filaments pale greenish yellow, those of the episepalous 
stamens 6-12 mm.long, those of the epipetalous ones 3.5-8 mm.long; 
anthers ca. 2 mm. long, glabrous. Style 14-22.5 mm. long, white, 
densely villous above the lowest 3-4 mm., up to a point above the 
summit of the hypanthium (ca. 5-5.5 mm. below the stigma); stigma 
depressed-globose, ca. 1 mm. across, ca. 0.5 mm. high, held well 
above the anthers at anthesis. Capsule 0.8-1.4 em. long, 1.3-2 mm. 
thick, clavate; pedicel 2-3 .5 mm. long. Seeds brown, 1-1.3 mm. long. 
Gametic chromosome number, n=7. Outcrossing but self-compatible. 

TyPE: Volcanic alkali soil, Cane Springs, Skull Mountains, Nye 
County, Nevada, 24 August 1938, P. Train 2358 (POM 253923; iso
types, ARIZ, CAS, DS). 

DISTRIBUTION: Known only from rubble derived from volcanic 
tuff, partly on moist soil about springs, at the type locality, at ca. 
4,100 ft. alt., in southern Nye County, Nevada. Flowering mostly from 
June to October; germinating in the late spring. 

Camissonia megalantlUl is outcrossed and visited by such large, 
polylectic bees as Anthophora urbana Cress. and Centris rhodopu;; 
CklJ. soon after its flowers open near sunrise (Raven, MS.). It is, 
however, self-compatible, as shown by comparative studies of pollen
tube growth in 46 selfed and outcrossed individuals from the type 
locality. This species and its obvious derivative, the autogamous 
C. heterochroma, are the only lavender-flowered species in the genus 
Camissonia, and two of the very rew that regularly bloom in the 
autumn. They are highly specialized vegetatively within this group. 
In the tribe OnagreM, species with lavender or purplish petals are 
found in the following genera: Gongylocarpus, Clarkia, Heterogaura, 
and Oenothera. In species of most genera, however, the petals may fade 
purplish after fertilization , indicating that the capability of producing 
such pigments exists throughout the tribe. Camissonia mega14ntlUl 
occurs sympatrically with C. claviformis subsp. c14uiformis. 
17. CamiS80nia heteroc:hroma (S. Wat.s.) Raven, Brittonia 16: 282. 1964. 

Oenothera heterochroma S. Wats ., Proc. Am. Acad. 17: 373.1882. 
Chyli.ma helerochroma (S. WalB.) Small, Bull. Torrey CI. 23: 193. 1896. 
Oencnhera heterochroma var. typica Munz, Aliso 2: 83. 1949. 
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Oenothera helerochroma var. monoensis Munz, Aliso 2: 84.1949. Type: Sherwin 
Grade, 5,500 ft., Mono Co., California, 16 August 1947, J. T. HoweU 24172 
(CAS 342092 ; isotypes, DS, RSA). 

Oenothera heterochroma subsp. heterockroma Raven, Univ. Calif. Publ. Bot. 
34: 112. 1962. 

Oenothera heterockroma subsp. monoensis (Munz) Raven, Univ. CaLiCo Publ. 
Bot. 34: 113. \962. 

Annual herb 0.1- 1 m. taU, with an iU-defined basal rosette; second
ary branches numerous; entire plant covered with glandular pubes
cence, or nearly glabrous and glaucous above. Leaves simple, ovate, 
often cordate at the base, sinuate-dentate, glandular-pubescent, to 
7 cm. long and 5 em. wide, the veins below prominently lined with 
brown oil ceUs, the petioles to 6 cm. long. Inflorescences erect, elon
gating in flower, mostly axiUary. Hypanthium 2-5 mm. long, 0.5--1.7 
mm. wide at the summit, glandular-pubescent without, viUous within. 
Sepals 1.5--3.5 mm. long, 0.6-1.5 mm. wide, ,lith clusters of oil ceUs 
at tips; caudate appendages absent. Petals 2-6 mm. long, 1-4 mm. 
wide, lavender, paler below, often yeUow at very base and often with 
lavender flecks below. Filaments creamy, those of the episepalous 
ones 1.8-3 mm. long, those of the epipetalous ones 1- 2.5 mm. long; 
anthers 0.6- 1 mm. long, glabrous or sparsely ciliate. Style creamy, 
viUous near the base, 4-7 mm. long, stigma ca. 0.8-1 mm. thick, 
surrounded by t.he anthers at anthesis. Capsule 0.7-1.3 em. long, 1.3-2 
mm. thick, ereeL, c1avale, straight, glandular-pubescent; pedicel 2-5 
mm.long. Seeds brown, 1-1.2 mm.long. Gametic chromosome number, 
n=7. Autogamous. 

TYPE: Candelaria, Mineral County, Nevada, 1881, W. H. Shockley 
19 (GH). 

DISTRIBUTION: Alluvial slopes and rocky slides, often on rocky 
soil, Churchill and Lander Counties, Nevada, south to Lincoln and 
southern Nye Counties, Nev.da, Mono Lake, Mono County, and 
central Inyo County, California. From 2,200-7,000 ft. alt. 

Camis80nia heterochroma is highly colonial, rare, and autogamoll". 
Although it grows adjacent to C. brevipes subsp. brevipes, C. clavijorm.i .. 
subsp. junerea, C. clavijonnis subsp. integrior, C. claviformis subsp. 
lancijolia, and C. mllnzii, its time of flowering only rarely coincides 
with that of any of these entities. I can no longer see any justification 
for separating the relatively glabrous and glaucous populations 
within this species (=subsp. monoens; ... ) as" separate entity, particu
larly in view of their poorly separated geographical runges ; plants 
from Lincoln County, Nevada, are more or less intermediate in 
pubescence characters. 

The following two collections, seen since I completed my re"ision 
of the group in 1962, extend the then known ran!!:e: Cerro Gordo, 
3.8 miles east of Keeler, lnyo :\'\ountains, Inyo County, ca. 5,300 ft., 
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California, ThiYmpson 3383 (DS) ; east side road south of Rainier Mesa, 
5.4 miles north of junction of Tippipah Road, East Forty-Mile 
Drainage, 5,000 ft., Nye County, Nevada, BeatIty 391 (DS). 

Section III. Lignothera 

Oenothera8ubg. Chyli&mioeensu Munz, Amer. Journ. Bot. 16: 224. 1929; N. Amer. 
F!. II. 5: 163. 1965; pro parte. 

Oenothera sect. Euchyli3mia sensu MUDz, Amer. Journ. Bot. 16: 224. 1929; pro 
parte. 

Oeno/hera sect. Ligno/Mra Raven, Univ. Calif. Pub!. Bot. 34: 76. 1962. 
Cami3sonia sect. Lignothera (Raven) Raven, Brittonia 16: 281. 1964. 

Suffrutescent perennials, flowering the first year, the plants caules
cent., not flowering at the basal nodes. Inflorescence nodding. Flowers 
opening in the late afternoon. Ovary lacking a sterile projection. 
Hypanthium lacking a fleshy disc within. Sepals reflexed separately. 
Petals dull yellow or rarely cream, unmarked, fading brick red or 
yellowish, with no contrasting ultraviolet-reflective pattern. Stamens 
and style yellow, the stigma depressed globose, greenish yellow. 
Stamens 8, subequal; anthers versatile, ciliate. Pollen shed in tetrads. 
Capsule subsessile or with It prominent, stout pedicel, straight or 
slightly curved, subterete, the seeds in 2 rows in each locule. Seeds 
monomorphic, narrowly obovoid, finely lacunose. 

TYPE SPECIES: Camiss<mia cardiophyUa (Torr.) Raven. 
DISTRIBUTION: Alluvial slopes and washes from Inyo County, 

California, south through San Diego County, California, and Pinal 
County, Arizona, to northwestern Sonora and about 27°50' N. lat. in 
Baja California; Isla de Cedros and islands in the Golfo de California. 

In 1962, I regarded this group as an early evolutionary offshoot 
within Camissonia (Univ. Calif. Pub!. Bot. 34: 67). In my present 
view, however, it is more logical to regard the late afternoon opening 
of the flowers, pollen shed in tetrads, and perhaps woody habit as 
specializations within the tribe Onagreae, and consequently to regard 
sect. Lignothera as a specialized offshoot of some species similar to the 
relatively generalized ones in sect. Ohylismia. The hypanthium in 
plants of sect. Lignothera is not approached in length by any other 
species of Camissonia, and it now appears likely that the two closely 
related species comprising this grOilp are best regarded as primarily 
moth-pollinated derivatives in a mainly bee-pollinated (and morning
opening) group. Hawk-moth pollination is prohably important here, 
particularly with respect to C. arenaria, in which the hypanthium 
may he up to 4 cm. long. The relationship of sect. Lignothera to the 
remainder of Camissonia might therefore be analogous to the relation
ship hetween the hawk-moth-pollinated Gaura mutabilis Cav. and the 
rest of the genus Gaura. There seems to be no reason to regard the 

. shedding of pollen in tetrads as primitive in the tribe Onagreae or in 
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the family, and relatively generalized species of sect. EulobU8 and 
sect. Chylismia are somewhat woody. 

Of the 36 plants of sect. Lignothera for which chromosome number 
determinations have been made, pairing has been observed in 30. 
Two of these had a ring of 4, and one had 2 rings of 4.·Thus 10 percent 
of the plants examined were chromosomally heterozygous, which is a 
relatively high proportion but much lower than that found in sect. 
Chylismia. 

18. Camissonia cardiophyJla (Torr.) Raven, Brittonia 16: 281. 1964. 

Plants to 1 m. tall, covered with villous or glandular pubescence. 
Leaves reduced upward, ovate to cordate-orbicular, blades to 5.5 em. 
long and 5.5 cm. wide, pubescent, erose-dentate, the teeth tipped with 
clusters of brown oil cells, the petioles to 7.5 cm. long. Hypanthium 
4.5-14 mm. long, 3-7 mm. acrOSR at the summit, villous within, 
pubescent without; sepals 3-9 mm.long, 2-3.5 mm. wide. Petals 3-12 
mm. long, 2-13 mm. wide, yellow or cream. Filaments 1-3 mm. long; 
anthers 2-4 mm. long. Style 8-23 mm. long, stigma 2-3.5 mm. thick 
surrounded by or held just above the anthers at anthesis. Capsule 
2-5.5 cm. long, 2.5-3.5 mm. thick, straight or slightly curved, as
cending; pedicel 1-18 mm. long. Seeds 0.5-0.7 mm. long. Gametic 
chromosome number, n=7. Self-compatible but often outcrossing. 

DISTRIBUTION: Alluvial slopes and washes from Inyo County, 
California, south through San Diego County, California, and Pinal 
County, Arizona, to 27°50' N. lat. in Baja California. Also on Isla de 
Cedros and on several islands in the Golfo de California, both in Baja 
California and in Sonora. From sea level to 4,500 ft. alt. See Univ. 
Calif. Pub!. Bot. 34: fig. 1. 1962. 

188. Camissonia cardiophylla 8ubsp. cardiophylla 
Oenothera cardiophylla Torr., Pac. R. R. Rep. 5: 360. 1858. 
Oenothera cardiophylla var. petiQiaris M. E. Jones, Proc. Calif. Acad. II, 5: 

682. 1895. Lectotype : Rosario :Missioll, Baja California, 30 April 1886, C. 
R. Orcuu 1333 (US 47096; isoty""., F, GH, MO, NY, PH). 

Chylismia cardiophylla (Torr.) Small, Bull . Torrey CI. 23: 193. 1896. 
Oenothera cardiophylfa var. typica Munz, Amer. Journ. Bot. 15: 226. 1928. 
Oenolhera cardiophylla subsp. cardiophylla; Raven, Univ. Calif. PubJ. Bot. 34: 

78. 1962. 

Pubescence villous, sometimes glandular, often mixed. Leaves 
cordate. Hypanthium 4.5-12 mm. long, villous ot more rarely glan
dular-pubescent without. Petals 3-12 mm. long, 2-12 mm. wide. 
Style 8-23 mm. long, often held above the anthers at anthesis. Gametic 
chromosome number, n= 7. Self-compatible but often outcrossing. 

TYPE: Fort Yuma, Yuma County, Arizona, Major G. H. Thomas 
(NY). 

• 
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D,STR,BUTION : Rocky walls and sandy alluvial flats with Hyptis 
emoryi, Larrea and Ambrosia dumosa, southern San Bernardino 
County, California, south to eastern San Diego County, California, 
and. Yuma County (and possibly western Pinal County), Arizona, 
and south in northeastern and central Baja California, Mexico, to 
approximately 27°50' N. lat.; also on Isla Angel de la Guarda, Isla 
San Marcos, Isla San Luis, Isla San Pedro Mlirtir, and Isla San 
Esteban in the Golfo de California. Isla San Esteban is the only 
locality for this subspecies in Sonora. From sea level to 2,000 ft. alt. 
See Univ. Calif. Pub!. Bot. 34 : fig. 1. 1~62. 

Progeny of Bolls &: Everett 22918, grown at Claremont, California, 
were self-compatible, as were two individuals from Yaqui Pass, San 
Diego County, California, Kyhos 64-6, judging by pollen-tube growth 
in selfed individuals, and two from Box Canyon, Riverside County, 
California, Kyhos 65-109 (DS). Gametic chromosome counts of n=7 
have recently been made in two collections from Mexico: Isla San 
Esteban, Golfo de California, Sonora, Moran 13047; Las Trincheras, 
28°29' N. lat., 113°07' W. long., ca. 430 m., Baja California, Moran 
12600. Wiggins 18159 (DS), from 41 miles south of San Felipe, Baja 
California, represents a previously unreported station for this taxon. 
Camissonia cardiophylkL subsp. cardiophylkL has been found growing 
sympatrically with C. arenaria, with no evidence of hybridization. 
18b. CamJssonia cardiophyUa 8ubap. robusta (Raven) Ra.ven, Brittonia 16: 281. 

1964. 
Oenothera cardiophylla subsp. robuata RaveD, Univ. Calif. Publ. Bot. 34: 79, 

1962. 

Entire plant glandular-pubescent and with scattered long, white, 
eglandular trichomes. Leaves broadly ovate, often cordate at the 
base, the petioles stout. Hypanthium 9-14 mm. long, glandular
pubescent without. Petals 7-11 mm. long, 9- 13 mm. wide. Style 
14-20 mnt . long, the stigma usually held above the anthers at anthesis. 
Gametic chromosome number, n=7. Self-compatible but often 
ou tcrossed. 

TYPE : Rocky canyon slopes, Jail Canyon, west slope of Panamint 
Range, 2,500 ft. , IIlYo County, California, 14 April 1937, P. Train 
(US 1737210; isotypes, ARIZ, COLO, DS, NA, OSC, UC). 

D,STRIBUTION: Rocky borders of washes and hillsides, wi th 
Larrea and Ambrosia dumosa, western and southern margins of Death 
Valley, Inyo County, California. From 2,000 4,500 ft. alt. See Univ. 
Calif. Pub!. Bot. 34 : fig· 1. 1962. 

Camissonia cardiophylkL subsp. rob1Ulta is presumably self-com
patible, as isolated individuals have on two occasions been observed 
setting fruit. 
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18c. Cami880nia cardiophylla subsp. cedroBensis (Greene) Raven, Brittonia 16: 
281. 1964. 

Oenothera cedrosensis Greene, Bull. Calif. Acad. 1: 187. 1885. 
Oenorhaa cGrdioph!llla subsp. cedro3eMis (Greene) Raven, Univ. Calif. Pubt. 

Bot. 34: 79. 1962. 

Mostly annual, the plants entirely glandular-pubescent, with 
scattered long, eglandular trichomes. Leaves ovate, acuminate at 
the apex , much longer t.han broad, broadly cuneate or very rarely 
slightly cordat., at the base. Hypanthium 8-12 mm. long, glandular
pubescent without. Petals cream or even (?) white, 3-4.5 mm. long, 
3-4 mm. wide. Style 10-15 mm. long; stigma surrounded by the 
anthers at anthesis. Gametic chromosome number, n=7. Autogamous. 

TYPE: Isla de Cedros, Baja California, 1859, J. A. Veatch (CAS 
862). 

DISTRIBUTION: Arroyos and borders of washes, with Pachycormus, 
Larrea, Pachycerel1s, and B'lrsera, Isla de Cedros west to Bahfa de los 
Angeles and El Desierto VizcaIno, Baja California; Isla Tibur6n, 
Sonora. From near sea level to perhaps 1,000 ft. alt. See Univ. Calif. 
Pub!. Bot. 34:fig. 1.1962. 

Camissonia cardiophylla subsp. cedrosensis is local and apparently 
not common. This entity is undoubtedly more highly self-pollinating 
than the other races of this self-compatible species, judging from its 
smaller flowers. A plant from BahIa de los Angeles, Baja California, 
Moran 12419, had 7 pairs of chromosomes at meiotic metaphase I. 

19. Camissonia arenaria (A. Nels.) Raven, Brittonia 16 : 281. 1964. FIGURE 6 

Chylisma arenaria A. Nels., Amer. Journ. Bot. 21: 575. 1934. 
Oenothera card1'ophylla var. splendens t.'Iunz & Johnst., Bull. Torrey Cl. 49: 

354. 192:l. Type: UC 196590, W1th same datu. as type of Oenothtra 
cardwphyUa var. longituba Jeps. ; not located . 

Oenothera cardiophylla var. longituba Jeps., Man. FI. PI. Calif. 686. 1925. 
Type: High amonF: rocks at the foot oC the KeerHes , Colorado R., Mohave 
Co., Arizona, 7 March 1910, J. Gr1'nnell CJEPS 2668); sec above. 

Oenothera arenaria CA . t\els.) Raven, Univ. Calif. Publ. Bot. 34: 76. 1962. 

Plants to 1.8 m. tall , villous, occasionally with scattered glandular 
trichomes in the inflorescence. Leaves reduced upward, the petioles 
to 6 cm. long, the blades to 6 cm. long and 6 em. wide, villous above 
and densely so below, ovate, cordate at the base, the apex sometimes 
acuminate, coarsely dentate or doubly dentate. Inflorescence less 
compact than that of C. cardiophylla. Hypanthium 18-40 mm. long, 
5-8 mm. across at t,he summit, \;lIou8 without, finely pubescent 
within. Sepals 8-15 mm. long, 3- 5.5 mm. wide. Petals 8-20 mm. long, 
7-28 mm. wide. Filaments 5-9 mm. long; anthers 5-8 mm. long. 
Style 30-58 mm. long; stigma 2.5-3 mm. thick, held above the anthers 
at anthesis. Capsule 3- 4.4 cm.long, 2.5-3.5 mm. thick; pedicel 2-5 mm. 
long. Seeds 0.5-0.7 mm. long. Gametic chromosome number, n = 7. 
Ou !crossed . 

• 

• 
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TYPE: Sandy washes in the Fortuna Range (western Gila Moun
tains), ca. 20 miles east of Yuma, Yuma County, Arizona, 26 February 
1930, A. Nelsm 10140 (RM 138602). 

DISTRIBUTION: Sandy washes, rocky conglomerate cuts, and granitic 
slopes and draws, with Larrea, Prosopw, Carnegiea, and Ambrosia 
d1tmosa, foot of the Needles, Mohave County, Arizona; from the 
north end of the Salton Sea, Riverside County, California, southeast
ward to the Tinajas Atlas Range, Arizona and Sonora. From below 
sea level to 1,400 ft. alt. See Univ. Calif. Pub!. Bot. 34:fig. 1. 1962. 

This species has twice heen found growing sympatrically with C. 
cardwphylla subsp. cardiophylla, hut no intermediates have been 
observed. 

Section IV. Tetrapteron 

Ornothera subg. Heteroslemon Nutt., Journ. Acad. Sci. Philad. 7: 22. 1834. Type : 
Oenothera heterantha Nutt. = Camissonia 8ubacaulis (Pursh) Raven. 

Oenolhera subg. Primulopld.8 Torr. & Gray, Fl. X. Amer. 1: 507.1840; nom. subs. 
Omothera subg. Taraxia Xutt. ex. Torr. &: Gray, Fl. ~ . Amer. 1: 506. 1840. 

Lectotype: OtnOlhera breviflora Torr. & Grya = Camissonia brevijlorR (Torr. & 
Gray) Raven. 

Taraxia (Nutt. ex. Torr. & Gray) Raimann, in Eng!. & Prantl, Nattirl. Pflanzen-
lam. III. 7: 216. 1893. 

Oenothera sect. Tetrapteron Munz, Amer. Journ. Bot. 16: 247. 1929. 
Oenothera sect. Eutaraxia Munz, Amer. Journ. Bot. 16: 247. 1929. 
OenolhtTu sect. Heteroslemon (Nutt.) Munz, N. Amer. Fl. II . 5: 143. 1965. 

ferennials or alUluals, the plants acaulescent or subacaulescent with a 
crown of leaves and flowers at summit of the taproot. Flowers opening 
near sunrise. Ovary with a long, slender, sterile projection below the 
hypanthium on which the flower is placed. Hypanthium closed by an 
evident fleshy disc. Sepals reflexed separately or in pairs. Petals 
yellow, unspotted, strongly ultraviolet reflective, with a large non
reflective area near the base in C. ovala. Stamens, style, and inside of 
the hypanthium yellow, the stiF:ma greenish yellow. Anthers attached 
near the base, erect in anthesis. Pollen shed singly. Capsule subsessile, 
irregularly loculicidal, the seeds in two rows in each locule, these 
rows often much crowded. Seeds monomorphic, with a linear raphe 
on one side, variable. 

LECTOTYPE SPECIES: Camissonia gracuij!ora (Hook. & Am.) Raven 
(cf Raven, Brittonia 16: 283. 1964). 

DISTRIBUTION: South-central British Columbia and Alberta at 
about 51 0 N. lat. and southwestern Saskatchewan, and from the 
region of the Continental Divide westward south to southern Utah, 
central Nevada, and throughout California to northwestern Baja 
California. 

This section of six species consists of four groups very distinct from 
one another: C. ovala, C. s1tbacaulw, C. tantu;etifolia-C. brevij/.ora, 
and C. grtu;uij!ora-C. palmeri. The last two species are annual, the 
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others perennial. In view of their habit and clearly specialized capsules, 
it is believed that C. gracilijlora Rnd C. palmeri were derived from a 
perennial stock; but they are not especially similar to any of the 
extant perennials. Camissonia ovala and C. tanacetijolia consist largely 
or entirely of self-incompatible indi,·iduals, ,,·hereas C. subacaulis and 
C. graciliJlora are (acultatively outcrossed although self-compatible. 
Camissonia bremjiora and C. palmeri are rather ohviously specialized 
autogamous derivatives of species similar to C. tanacetijo/ia and C. 
graciliflora , respectively. Five o( the six species in this section are 
diploid (71.=7) hu t C. tanacetijolia is primarily tetraploid (n = 14), 
with a local hexaploid (n=21) race and at least one diploid (n=7) 
population. A (urther discussion of chromosomal evolution in this 
species is included following its taxonomic description (p. 247). 

Chromosomal heterozygosity is unknown in natural populations 01 
this section, (or which 173 diploid counts are availahle. Multivalent 
associations in the 25 tetraploid and 4 hexaploid plants of C. tanaceti
jolia examined clearly reflect autopolyploid pairing, not structural 
rearrangemen t. 
20. Camissonia o •• ta (Nutt. ex Torr. «Gray) Raven, Brittonia 16: 283. 1964. 

FWURES 9, 15 

Oenothera ol/ala Nult. ex Torr. & Gray, Fl. N. Amer. 1: 507. 1840. Munz. 
Amer. Journ. Bot. 16: 251. 1929; N. Amer. FI. II. 5: 144. 1965. 

Taraxia ovala (J\'ntt. ex Torr. & Gray) Small, Bull. Torrey Cl. 23: 185. 1896. 
Venathera primuloidea H. Lev., Monogr. Onoth. 65. 1902. 

Subsucculent acaulescent perennial from 1\ thick taproot which 
orten branches at the crown in age. Leaves ovate to very narrowly 
elliptic, 3-15 em. long, 1.0-5 cm. wide, more orless densely white-ciliate 
with erect trichomes co.. 0.5 mm. long, subentire to sl"'llowly sinuate 
or crisped, rarely deeply sinuate, the apex acute to acuminate, the 
hase attenuate to a narrowly winged petiole 8- 150 mm. long, slightly 
dilated at the hase. Buds erect just beCore a"thesis. Sterile prolonga
I.ion o( ovary 2.5-18 em. long. Hypanthium 2- :\ mm. long, 3.5-5 mm. 
across at the summit, spltrsely pubescent outside, with short matted 
trichomes inside near the base. Sepals 11-19 mm. long, 1.2-4 mm. 
wide, sparsely pubescent, reflexerl separately . Petals often apiculate, 
8-23 mm. long, 5-19 mm. wide. Filaments of the episepalous stamens 
3.5- 8 10m. long, those o( the epipeta.lous ones 2-0 mm.long; anthers 
3-4.8 mm.long. Style 4.5- 11 mm.long, short-puhescent near the base; 
stigma 0.8-2 mm. in diameter, held slightly above the anthers at 
anthesis. Capsule 11-30 mm. long, 3- 5 mm. thick, subterete, the walls 
thin, milch distended hy the seeds, rarely with a pedicel up to 0.4 
mm. long. Seeds elongate-ovoid, uniform brown, densely and coarsely 
papillose, 1.8- 2.2 Jlltn. long, 1.2-1.4 mm. thick. Gametic chromosome 
number, n=7. Self-incompatible. 
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9. 

II. 
13. 

10. 

12. 
14. 

19. 

16. 18. 

15. 17. 
20. 

FIGVaES 9--20.-Seeds and capsules of Camiuonia lect. Ttlraptlron: 9-14, Seeds, X 20: 9, 
C. ooata (K. B,andtgu 127, DS); 10, C. subacu/iJ (RaDin 19601, DSh 11, C. tanactti/olia 
subsp. tallacet~folia (Thompson 11962, DS): 12, C. hrnnflora (Cottam tt aI. 15285, DS); 
13, C. g'4d[;jlo,a (Dtdl,y in 1899, DS); 14, C. pal"",,; (Pa,;rh 4861, DS). 15-20, Cap
auks, from same collections as seeds unless otherwise noted, X 2: 15, C. 0fJa/(J; 16, C. 
JwblU1Jis; 17, C. tanactti/olia subsp. tanaCltjjolitJ (AppJegalt 7635, DS): 18, C. brnJijlora 
(Rm'tn 19551, DS); 19, C. gradliftora, entire fruiting plant (SltarJmi,k 3395, DS): 
20. C. pal ... ,;. 

29~GO 68 6 
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00 

FJGUIlE 21.-Western United States, showing ranges of CQmimmia sect . Ttlrapunm: 
/::::,. = C. OfJatai .= C. suhacav[£!. 

TYPE: Moist plains in the immediate vicinity of Monterey, Mon
terey County, Calif., March 1836, T. Nuttall (NY; isotypes, BM, GH). 

DISTRIBUTION (Figure 21): Grassy fields, often in clay soil, not far 
from the coast; Umpqu~ Valley, D ouglas County and Josephine 
County, Oregon; Humboldt, Mendocino , and Lake Counties south to 
the vicinity of Monterey Bay, ~1onterey County and again south of 
the Santa Lucia Mountains in northern San Luis Obispo County, 
from about 2 miles north of the mouth of Arroyo de la Cruz south to 
Los Osos Valley near Morro Bay, California. From sea level to about 
1,500 ft. alt. 
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FlOOKES 22-23.-Species of CamifJonia sect. Tttrapttron, X *: 22, Plant of C. 
brfflijiora (Cottam it al. 15825, DS); 23, flower of C. tanacttijoJia subsp. tanacttifolia 

(Tlwmps.n 11953, DS). 
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Vouchers for chromosome number, n= 7 (no structural heterozy
gosity observed; 10 individuals, 7 populations): 

U.S.: C,UIFORNI.o\: LAKE CO.: 0.8 mi. W. of Lakeport. Breedlove 4567. MONTEREY 

CO.: Carmel Valley, R18148; 7 mi. SW. of San Jua n Baut.ista on Old San Juan 
Grade, R18194. SAN BENITO CO.: 1 mi. W. of San Juan Bautista, R18193. SAN 

LUI S OBISPO CO.: 1 mi. N. of Cambria, R18140j I mi. S. of Cambria, R18747 (4 

plants). SAN MATEO co,: Pigeon Point, Ornduff 4746. 

Individuals of Camis80nia ova/a are self-incompatible (contrary to 
the assert.ion of Katherine Brandegee, Univ. Calif. Pub\. Bot. 6: 46. 
1914), as judged by the lack of pollen-tube growth in 71 selfed indi
viduals from a population near the intersection of Sand Hill Road and 
Whiskey Hill Road, near Woodside, San Mateo County, California; 
7 individuals from the Lake County, California, population cited above, 
and 12 plants from the population from south of Cambria, San Luis 
Obispo County, California, cited above. I am grateful to Gretchen M. 
Mills for these observations on the San Mateo County popUlation. 
Camissonia orota has been found growing sympatrically with C. 
gracilijlora. The oligolectic bee Andrena (Diandrena) chalybea (Cress.) 
is consistently associated with it throughout its range and usually 
effects pollination in the early morning (MacSwain, RI\ven & Thorp, 
MS.). Other species of bees gather pollen from Camissonia orota and 
visit it. locally , sometimes in competition with Andrena chalybea. 

This species might possibly occur or hl\ve oc.curred in the Sierm 
Nevada foothills of central Cali£ornia, judging from a specimen 
labeled "Roseville, May 1884, M.K.C." (DS); it is uncertain whether 
the record refers to the community of this nl\me in Sacmmento 
County, California. At any rate, the occurrence of this species el\St of 
the Sacrlllllento V nlley hl\S not been confirmed by modern collections. 

The chromosome number of this species was earlier reported by 
Johansen (Amer. Journ . Bot. 16 : 597. 1929; Ann. Bo t. 45: 111- 124, 
pl. 6. 1931), but without any definite indication of locality or voucher 

• speCImen. 
Camissonia ovata is a distinctive species without any close relatives. 

It might be confused superficially with C. 8 ubacaulis , but the struc
ture of the capsules and seeds in these two species is very different 
(figs. 9, 10, IS, 16), as is the marking of the petals when viewed in 
ultraviolet light. White-flowered plants are found in a very low 
frequency. 

2], Camissonia Bubacaulia (Pursh) Raven, Brittonill 16: 283. 1964. 
FIGURES 10, 16 

JU8siaea 8ubacaulis Purah, Fl. Amer. Sept,. 1: 304. 1814. 
Oenothera heterantha Nutt., Journ. Acad. PbiLnd . 7: 22.1834. Type : Near 

Camas Creek, in or ncar Jefferson Co., Idaho, 23 JUlle 1833, N. J. Wyeth 
(PH; iootypes, BM, NY). 
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Oenothera helerantha var. taraxacijolia S. Wats., Proc. Amer. Acad. 8: 589. 
1873. Type: Near Austin, Lander Co" Nevada, July 1868, S. Wat.!on 
(GH). 

Tara:r.ia heleranlha (Nutt.) SmaU, Bull. Torrey CI. 23: 186. 1896. 
Taraxia heterantha vaT. taraxaciJolia (S. Wats.) Small, Bull. Torrey OJ. 

23: 186. 1896. 
Taraxia taraxacifolia (8. Wate.) Heller, Muhlenbergia 1: 1. 1900. 
Tara:r.ia .ubacauli, (Pursh) Rydb., Mem. N.Y. Bot. Gard. 1: 281. 1900. 
Oenothera primuloidea H. L~v., Monogr. Onoth. 65.1902, pro parte; nom. 

subs. 
Oenathera .ubacaulis (Pursh) Garrett, Spr. Fl. Wasatch 64. 1911. 
Denothera 8ubacaulis var. taraxacifolia (8. Wats.) Jeps., Ma.n. Fl. PI. Calif. 

683. 1925. 

Subsucculent acaulescent perennial from a deep, thick taproot 
which may branch in age to produce more than a single rosette. 
Leaves lanceolate to narrowly elliptic, 2-22 em. long, 0.7-4.2 em. wide, 
rarely minutely and sparsely strigulose along veins and margins, sub
entire to sinuate or less commonly deeply and irregularly pinnatifid, 
the apex acuminate, the base attenuate to a narrowly winged petiole 
1-12 cm. long. Buds erect just before anthesis. Sterile prolongation of 
ovary 1.5-8 cm. long. Hypanthium 1.5-3 mm. long, 3-4 mm. across 
at summit, subglabrous outside, with short matted trichomes inside 
near the base. Sepals 4.1-13 mm. long, 0.8-3 mm. wide, sometimes 
very minutely strigulose, reflexed separately. Petals often apicuiate, 
5-16 mm. long, 5-16 mm. wide. Filaments of the episepalous stamens 
1.8-6.5 mm. long, those of the epipetalous ones 0.5-2.5 mm. long; 
anthers 0.9-2 mm. long. Style 4-8.5 (-11) mm. long, glabrous or 
sparsely pubescent near the base; stigma 1-2 mm. in diameter, usually 
surrounded by the longer anthers at anthesis, but very rarely held 
above them. Capsule 11-28 mm. long, 5-8 mm. in diameter, 4-angled 
with flat walls, these thick and smooth and scarcely distended by the 
seeds, rarely with a pedicel up to 1 cm. long, becoming blackened 
and persistent on the plants for one or more years after shedding 
seeds. Seeds oblong, uniform tan to light brown, 1.3-1.9 mm. long, 
0.6-1 mm. thick, coarsely pitted, the pits in ca. 25 parallel rows. 
Gametic chromosome number, n=7. Self-compatible but often out
crossed. 

TYPE: Moist ground, Quamash Flats (Squamash Flats), on Weippe 
(Oyipe) Prairie, Shoshone County, Idaho, 14 June 1806, M. LewW 
(PH). See Coues, Proc. Acad. Nat. Sci. Philad. 1898: 302. 1898. 
Locality incorrectly given by Pursh as "the banks of the Missouri," to 
which he credited many of the species from the Lewis and Clark Ex
pedition even when the labels indicated other, more specific data 
(letter from F. W. Pennell to P. A. Munz, Feb. 17, 1928, filed at 
POM). See also Torrey & Gray, FI. N. Amer. 1: 507. 1840; Raven, 
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Brittonia 16: 283. 1964, as to the application of this name to this 
• species. 

DrSTRIBUTIOK (Figure 21) : Wet, often clayey meudows, sometimes 
growing in deep grass, from Yakima, Kittitus, Chelan, Lincoln, and 
Spokane Counties, Washington, and Phillips County, Montana (Lake 
Bowdoin, Blankinship in 1903, :'-IONT), south through Sheridan and 
Fremont Counties, Wyoming, to Routt County, Colorado; Summit 
Duchesne, nnd Sanpete Counties, Utah; White Pine, northern Nye, 
and Dou!!:las Counties, Nevada; and in California enst of the Cascade 
axis to the vicinity of Bodie, Mono County, and again on the Kern 
Plateau, Tulare County; 1,500--8 ,600 ft. alt. 

Vouchers for chromosome number, n ~7 (no structural hetero
zygosity observed ; 4 individuals, 4 populations): 

U.S.: CALIFORNIA: MONO CO.: 4.4 mi. NW. of Bridgeport, R18548. IDAHO: 

ADAMS CO ,: 3 mi. W. of Big PA.yette Lake, R18508. VALLEY CO.: 2 mi. S. of McCall, 
R18510. OREGON: LAKE CO.: Hart Mounta.in Antelope Refuge Hea.dquarters, 
R18430. 

Individuals of the two populations of Camis80nia 8ubacaulis tested 
by pollen-tube growth have been found to be self-compatible and 
facuHatinly self-pollinating. In the first Idaho population mentioned 
above 16 individuals were tested , and 17 were tested in the California 
population. Pollinators were extremely rare at both localities, and the 
flowers were more or less hidden from view at the base of the rosette. 
In a few populations (such as Hitchcock & Muhluk 14048, DS, 
POM , Valley County, Idaho) the stigmas seem to be held above the 
anthers at anthesis, Ilnd some of the populations of this species 
might prove to consist of self-incompatible individuals. Camissonia 
8ubaca·ulis has been found growing sympalrically with C. tanacetiJolia 
subsp. tanacetiJolia find very probably occurs sympatrically with C. 
brevijlora IlS well. This species uppeors to hu\'e no ncar relatives. 
An earlier approximate report of the chromosome nllmber of this 
species was m~de by Johansen (A mer. Journ. Bot. 16: 597: 1929), 
but without any citation of voucher or locality. 

22. Clmls90nia tanaeetifolia (Torr. & Gray) Raven, Brittoni:l 16 : 283. 1964. 

Acaulescent perennial from a woody, deep taproot from which 
numerous slender branches arise in age to produce additional rosettes. 
Leaves very narrowly elliptic, 6.5-32 em. long, 0.7-3.3 cm. wide, 
more or less densely short-pilose, or the trichomes appressed; deeply 
and irregularly pinnatifid , the apex acnte t<> long acnminllte, the base 
Ilttenuate to nurrO\dy cuneate to 11 petiole 1- R cm. long. Buds erecl 
just before anthesis. Sterile prolongation of ovary 1.4-5.5 em. long. 
Hypanthium 4-6.5 (-8.5) mm. long, 5- 7(-11 ) mm. across lit, summit, 
short-pilose outside, soeL-piiose in lower haH within. Sepllis 5.5-13 
mm. long, 1.8-4.2 mm. wide, short-pilose, retlexed separately. Petals 



RAYW-GENU'S CAMISSONIA 245 

(8-) 10-23 mm. long, 7- 15(- 18) mm. wide. Filaments of the episepalous 
stamens 5.5-12 mm. long, those of the epipetalous ones 2.5-8 mm. 
long; anthers (2.3- ) 2.8-3.5 mm. long. Style 9.5- 20(-25) mm. long, 
pilose near the base; stigma depressed-globose, more or less 4-notched, 
1.3-3.5 mm. in diameter, held "'ell above the anthers at anthesis. 
Capsule 7-25 mm. long, 3-5 mm. thick, gradually attenuate to the 
sterile prolongation, subterele, the walls thick but evidently distended 
by the seeds, sessile, disintegrating irregularly the season after their 
formation. Seeds oblong, uniform tan to brown, 1.5-2 mm. long, 0.6-
0.8 mm. thick, pitted in rows, with ca. 20 rows of pits. Gametic 
chromosome numbers, n =7, 14, 21. Self-incompatible, probably 
with some self-compatible populations. 

DISTRIBUTION (Figure 24): Open clayey fields and moist slopes, 
sometimes by streams or lakes, Klickitat, Douglas, and Spokane 
Counties, Washington, and Owyhee, Ada, Elmore, Camas, and 
Blaine Counties, Idaho , south on the east side of the Sierra-Cascade 
axis to Elko, northernmost Nye, and Douglas Counties, Nevada, and 
the vicinity of Bodie and Conway Summit, Mono County, California. 
From about 1,300 ft. alt. in the north to 8,200 ft. in the south. Gre
garious and often coloring large fields yellow when in bloom. 

228. CamisBonia tanatetiroUa subsp. tanac:etiColia. FIGURES 11, 17,23 
Oenolhera nuUall1'i Torr. « Gray, FI. N. Amer. I : 506. 1840; not Sweet 

1830. Type: Said to be from "Plains in the Rocky Mountains, near Black
foot River," which would put it in or near Caribou County, Idaho, 10-11 
July 1834, T. Nuttall (i8otype PH), at the type locality for the following 
species and far from any known locality for the present ODe; therefore, the 
locality 813 given is probably in error. 

Oenothera tanacetifolia Torr. &: Gray, Pac. R. R. Hcpt. 2: 121, pl. 4. 1854. 
Taraxia longiftora Nutt . ex Howell, Fl. N.W. Amer. 231. 1891-1896. 
Taraxia tana~tifolia (Torr. &: Gray) Pipet, Contr. U.S. Nat. Herb. 11: 405. 

1906. 
Taraxia tikurana A. Nels., Bot. Gaz. 54: 140. 1912. Lectotype: Tikurs, 

Blaine Co., Idaho, 4,500 ft. elev., 22 July 1911, A. Nelson & J. F. Macbride 
1302 (RlII; isolectotype., DS, GlII, NlIIC, POlll, US.) 

Plants more or less densely pilose or the trichomes appressed; 
rarely more than 5 percent of the pollen with 4 pores. Gametic c.hro
mosome numbers, n = 7, 14. Self-incompatible, probably with self
compatible populations. 

TYPE: Vicinity of Pah-Rum Peak, La.ke Range, Washoe County, 
Nevada, 18 June 1854, E. G. Beckwith, 43 (GH, the specimen from 
which the illustration wa.s prepared; isotype, NY). Type locality 
given as "On the higher parts of the Sierra Nevada" but the actual 
locality was reconstructed from Beckwith's account of the expedition 
(Pac. R.R. Rept. 2 (1 b) : 1-70. 1854). 

DISTRIBUTION (Figure 24): That of the species, but not found in 
and near Sierra Valley in Plumas and immediately adjacent portions 
of Lassen and Sierra Counties, California. 
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FIGURE 24.-Western United States and a portion of adjacent Canada, showing ranges of 
species of Camiuonja sect. TetraptN'on: 0 = C. ltJnarfti/oiia subsp. tanautifolia, with 
.=tetraploid chromosome counts (n=14) and + =the single diploid count (n=7); 
J/;.=C. tan(J(ttijolia sub.p. quad,ipt,jorata (all hexaploid, n=21 ); X = C. lwroijlora. 

Voucher for chromosome number, n=7 (1 structurally homozygous 
individual) : 

U .S.: OREGON: HARNEY CO.: 0.6 mi. N. of Wagontire, R18432. 

Vouchers for chromosome number, n= 14 (with variable numbers 
of rings of 4 chromosomes in meiotic metaphase I , the maximum 
number of such rings observed in each case indicated in parentheses 
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following the collection number; other chromosomes present as bi
valents; 25 individuals, 25 populations): 

U.S.: CALIFORNIA: LASSEN CO. : U.S. Hwy. 395, 11.1 mi. N. of Litchfield, 
RI8423 (3); 0.9 mi. N. of Ravendale, R18426; 11.6 mi. N. of Litchfield, Rl7875 
(3); 0.5 mi. N. of Ravendale, Rl7876 (5). MODOC CO.: 13 mi. NW. of Canby, 
R17893 ; State Hwy. 139 at S. road to Lava Beds National Monument, R17896 
(4). PLUMAS CO.: Middle Fork of Feather R. just N. of Mohawk, Mosquin &
Gillett 5302 (3). SISKIyOU CO.: Grass Lake, Bau8 2436; 14 mi. S. of Macdoel, 
R17900; 4.4 mi. S. of Dorris, R17898. IDAHO: CAMAS CO.: Near Camas Creek 
and Sta.te Hwy. 46, R18526 (5). ELMORE CO.: 2.7 mi. N. of Mounta.in Home, 
R18523. OWYHEE co.: U.S. Hwy. 395, 9.3 mi. NE. of the Oregon line R19576. 
NEVADA: DOUGLAS CO.: U.S. Hwy. 395, 2.9 mi. N. of junction with State Hwy. 
3, R18546; S. cnd of Double Spring Flat, R14267. WASIIOE co. : 20 mi. E. of 
Cedarville (Cali!.) on State Hwy. 8A, RI7885 (3). OREGON : CROOK co .: N. road 
from Prineville to Big Summit Prairie, Chambers &: Leu~! 1934. HARNEY CO.: 

U.S. Hwy. 20, 7.4 mi. E. of junction with U.S. Hwy. 395, R18457; 8.4 mi. N. of 
Narrows, R18456; 23.2 mi. S. of Narrows, R18454 (4) ; U.S. Hwy. 20, 2.1 mi. 
W. of junction to Ft. Harney, T. &: L. M03qltin 4345 (DAO). LAKE CO . : 0.9 mi. 
E. of Hart Mountain Antelope Refuge Headquarters, RI8341 (5); 4.1 mi. E. of 
Drew's Reservoir, W. of Lakeview, R18428. MALHEUR co.: 6 mi. N. of Jordan 
Valley, R19583. WASHINGTON: ADAMS CO. : 4 mi. NE. of RitzviUe, R1849G. 

Twelve individuals from the Washington population just cited 
appeared to he self-compatible, judging from pollen-tube growth in 
selfed, caged individuals. On the other hand, 25 plants of the first
mentioned Lake County, Oregon, population proved to be self 
incompatible, as did 17 individuals from the Douglas County, Nevada, 
population. Andrena (Onagrandrena) raveni Linsley & MacSwain is 
oligolectic on plants of the tribe Onagreae, and females of this species 
have been observed abundantly gathering pollen on Camissonu. tan
acetijolu. subsp. tanacetijolu. in a number of populations. Outcrossing 
is certainly the mode in Camis80nu. tanacetijolu., and the existence 
and distribution of self-compatible plants needs to be studied in 
greater detail. 

From a chromosomal point of view, 25 of the 26 populations of 
this subspecies examined have been effectively autotetraploid, usually 
with 3 rings of 4 chromosomes in each diakinesis or metaphase I 
cell, but occasionally with up to 5 rings of 4. It is not known whether 
the diploid set of chromosomes duplicated twice in these plants is 
structurally homologous with that in the related diploid C. bremfiora, 
but that species is autogamous and small-flowered, and cannot be 
identical with the ancestor of the self-incompatible, large-flowered, 
polyploid C. tanacetijolu.. No other related diploid is known. 

The single diploid strain of C. tanacetijolu. subsp. tancetiJolu. was 
found during the course of an extensive survey of chromosome num
bers throughout the range of this taxon (fig. 24). It is morphologi
cally identical to the tetraploid plants that occur in the same area, 
and it could therefore be their diploid ancestor. In my opinion, how-
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ever, it is at least equally probable that this single diploid population 
(perhaps no more than a single plant) is a polyhaploid derivative of 
the predominant tetraploid. The chromosomes of the tetraploid are 
like those of other tetraploids that have given rise occasionally to 
fertile polyhaploid (=diploid) derivatives (Raven & Thompson, 
Amer. Kat. 98: 251-252. 1964). Meiotic accidents that could lead 
to the formation of such a diploid derivative are known to occur 
sporadically in plants of this sort. I can think of no way to distin
guish these two competing hypotheses concerning the origin of this 
diploid plant or population at present. 

Camusonia tanacetifolia subsp. tanacetifolia has been found grow
ing sympatrically with C. subacaulis. It is closely related to the au
togamous, diploid C. brevifiora but sharply distinct in flower size. 

22b. Camissonia tanacetiColia subsp. quadriperCora'a Haven, subsp. nov. 

A subsp. tanacetifolia differt: foliis villose incanis; plus quam 10 
percentum pollinis grana plerumque qlladripora ; chromosomatllm 
numero gametico, 11=21. 

TYPE: Common on flats with Artemisia, 6.2 miles north of Sier
raville on road to Loyalton, Sierra County, California, 28 :\1ay 1963, 
P . H. Raven 18416 (DS 502795; isotypes RSA, US). 

DISTRIBUTION (Figure 24): Common on more or less open clay flats, 
often with Artemisia, in Sierra Valley, Plumas County, and imme
diately adjacent portions of Lassen and Sierra Counties, California; 
4,300-5,100 ft. alt. 

Vouchers for chromosome number, n=21 (with many rings of 6 
at diakinesis and meiotic metaphase I; 4 individuals, 4 populations): 

U.S.: CALIFORNB. : PLUMAS CO.: The type collection, cited abovcj 3.1 rui. W. 
of Vint.on, R18419; 6.9 mi. S. of Vinton, R18417: ca. 2.5 mi. SE. of Beckwourth, 
ca. 5,000 ft., Or-nduff 4347 (LA). SIERR .\ co.: State Hwy. 49, 2.4 rni. WNW. of 
Sierraville, lU 8415. 

ADDITION.4.L SPECIMENS EXAMINED: 

U.S.: CALIFORN L\ : LASSEN CO.: Long Valley, sec. 34, T . 45 N., H.. 17 E ., 4,300 
Ct ., Sawyer 219 ( RSA, UC): Chat, 5,000 ft ., HiUman in 1897 (POM), Jone& in 
1897 (POM): 3 mi . N. of Omira, Howell 11857 (CAS). PLCMi\S co.: Sierra Valley, 
Boland" &; Kel/" in 18i2 (N Y), Lemmon 87 (Gil), in 1873 (GH), Hillman in 
1898 (POM); Portola, FAlstwood 7051 (CAS); 1.7 mi. NE. Vinton, 5,000 ft., 
Cantelow in 1941 (CAS, HSA); 8 mi. N. of Chilcoot, 5,000 ft., Munz 11823 (COLO, 
NY, nSA, IDf, sn, UT, WTU); Chilcoot, 4,995 ft., Rose 34411 (CAS, RM); 
4%, mi. SE. of Sugarloaf, 4,900 ft., Sawyer 90 (PO:\I, n SA); along road to Beck
wourth, from Calpine, Sierra Yalley, cu. 4,800 ft., Bacigalupi 4282 (JEPS, RSA): 
Beckwith Puss, 4,800 ft., Jepson 7767 (DS, JEPS) : nenr Beckwourth, 4,900 ft., 
Howell 30753 (CAS), 37769 (CAS). SIERRA co.: Loyalton, Clemens in 1920 (CAS). 
WITHOt;T DEl-'lNln; LOCALITY: Lemmon in 1875 (POM), 104 (N Y). 

Camissonia tanacetifolia subsp. quadriperjorata is narrowly dis
tributed and can be recognized most easily by a characteristic directly 
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related to its hexaploid chromosome number: namely, the relatively 
high proportion of 4-pored pollen grains. Plants of this taxon are 
essentially identical in all other respects to those of subsp. tanacetijolia 
found in neighboring areas, although they do differ morphologically 
from a majority of the populations of subsp. tanacetijolia found in 
other areas. There is no known diploid population that could have 
combined with the tetraploid subsp. tanacetijolia to give rise to this 
hexaploid. In "iew of this and the local distribution of subsp. quadriper
forata, its lack of morphological distinctness from adjacent tetraploid 
populations of the species, and the behavior of its chromosomes in 
meiosis, it seems likely that this hexaploid arose directly from the 
adjacent tetraploid populations by the functioning of an unreduced 
gamete. Probably the hexaploid originated recently and only once 
and has since spread to occupy its present .rea, which is less than 25 
miles across at its broadest point. The habitat occupied is uniform 
and continuous. In order to understand how this postulated series of 
events could have occurred, however, it is necessary to assume that 
the hexaploid is physiologically superior to the tetraploid in its area, 
for it has apparently replaced the tetraploid where it does occur. 

The nearest stations of hexaploid and tetraploid plants appear to be 
approximately 9 miles apart at present, with subsp. tanacetifolia at 
Graeagle (Mason 1037, DS, POM, UC) and subsp. quadriperjorata 
to the east at Portola. Both of these stations are on the Middle Fork 
of the Feather River in Plumas County, California. 
23. Camissonia breviftora (Torr. & Gray) Raven, Brittonia 16: 283. 1964. 

FIGURES 12, 18, 22 
Oenothera breviflora Torr. & Gray, Fl. N. Amer. 1: 506.1840. 
Taraxia breviflora (Torr. & Gray) Nutt. ex Small, BuB. Torrey Cl. 23 : 185. 

1896. 

Similar to O. tanacetijolia. Plants densely clothed with appressed 
long trichomes. Leaves 1.7-10 em. long, 0.35-3.3 cm. wide, the petiole 
1.5- 3 cm. long. Sterile prolongation of ovary 0.4-1.5 em. long. Hypan
thium 1.8-2 (-2.5) mm. long, 2.3-4 mm. across at the summit. Sepals 
3.8-5 (-7.5) mm. long, 0.9-2.2 mm. wide. Petals 5.5-7 (-8) mm.long. 
2.8-5 (-6) mm. wide. Filaments of the episepalous stamens 2.8-4 (-5) 
mm. long, those of the epipetalous ones 1.5-1.8 (-2) mm. long; 
anthers 0.9-1.3 mm . long. Style 341.5 mm. long; stigma globose, 1.1-
1.6 mm. in diameter, surrounded by and receiving pollen directly 
from the anthers of the longer stamens at anthesis. Capsule 8-17 
mm. long, 2-5 mm. thick. Seeds 1.5-1.8 mm. long, 0.7-0.9 mm. 
thick . Gametic chromosome number, n= 7. Autogamous. 

TYPE: Near the Blackfoot River, in or near Caribou County, 
Idaho, 1(}-1l July 1834, T. Nuttall (GH; isotypes, B:\1, K, NY, PH). 

DISTRIBUTION (Figure 24): Moist, often muddy or sandy flats, 
sometimes on lakeshores or in the dried beds of ponds in the vicinity 
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of Chilko Lake (Nemi .. h Trail, 4,500 ft., Copuy 440, DAO) , at ca. 
51° N., 124° W. in central British Columbia; from the region of 
Drumheller, Alberta (Handhills Lake, 51 °30' N., 112°07' W., Macoun 
144, BM, GH, NY), and Loomis, southwestern Saskatchewan 
(H'lUison 1966, DAO), south to Montana (Glacier, Cascade-Meagher, 
Park, and Madison Counties), Wyoming (Yellowstone National 
Park, Teton, Sublette, Sheridan, Sweetwater, and Lincoln Counties), 
Colorado (Larimer County: North Park, Oswlwut 1036, RM), 
Idaho (Caribou, Bear Lake, Franklin, Custer, and Cassia Counties), 
and Utah (Summit, Wasatch, Sevier, Piute, and Garfield Counties, 
reaching its southern limit on the Aquarius Plateau); from 3,500 ft. 
(at its northern limits) to 10,000 ft. elevation, apparently always above 
6,500 ft. in the United States, In south-central Idaho, populations 
of C. brevi flora are found within 65 miles of populations of the related 
O. tanacetifolia, but the former is found in mountain meadows at 
approximately 8,000 ft . elevation, the latter on more or less alkaline 
flats from 3,000 4,500 ft. elevation. Records of O. brevi flora from 
south and west of Cassia County, Idaho, Ilre based on misidentifi
cations of sometimes stunted specimens of C. tanace/ijolia. One such 
erroneous record is that of Munz (Calif. Fl. 952. 1959), based on 
Wheeler 3744 (POM, NY, US) from the Warner Mountains of Modoc 
County, California; Camusonia brevi flora is not known Cram any 
locality in or near California. 

Voucher for chromosome number, n=7 (1 structurally homozygous 
individual) : 

U.S.: WYOMING : SWEETWATER CO.: Eden Valley n~servoir, ca. 6,600 (l., R19551. 

Plants oC the collection just cited were grown at Stanford Cor 
several years and found to be autogamous, shedding pollen directly 
on the stigma and setting Cull capsules even when protected from 
insects. It is presumed that Camissonia brevi flora, which is relatively 
uniform morphologically, is an autogamous derivative of the diploid 
ancestor of C. tanacetijalia. These two species have been confused 
in the past, but are sharply distinct both morphologically and eco
geographically. Oamissonia breviflara almost certainly occurs sym
patrically with C. subacaulis. 

2-4. Camissonia ".ciliRora (Hook. & Am.) Raven, Brittonia 16 : 283. 1964. 
OenQthera gracifijfo ra Hook. & Arn., Bot. Beechey Voy. 341. 18:~8 . 

Tarazia graciliftora (Hook. & Am.) Raimann, in Engl. & Prantl, NatUrl. 
Pftanzenfam. III. 7: 216. 1893. 

Annual, acaulescent or less commonly with short ascending lateral 
branches up to 2.5 em. long. Leaves linear to very narrowly lanceolate, 
1-9.8 em. long, 0.1-0.9 em. wide, more or less densely pilose, entire or 
very sparsely serrulate, sessile, dilated at the base, the margins of the 
basal portion membranous. Buds nodding before anthesis but flowers 
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erect. Sterile prolongation of ovary 0.6-4.5 cm. long. Hypanthium 
1.6-3.2 mm. long, 1.8-5 mm. across at the summit, pilose outside, more 
sparsely so inside, especially near the base. Sepals 4.5-8 mm. long, 
1.2- 2.9 mm. wide, pilose, reflexed in pairs. Petals 5-18 mm.long, 4.8- 13 
mm. wide. Filaments of the episepalous stamens 1.8-3.2 mm. long, 
those of the epipetalous ones 0.8- 1.6 mm. long. Style 3-5.5 mm. long, 
short-pubescent near the base; s tigma 1-1.6 mm. in diameter, sur
rounded by the nnthers of the longer stamens nt anthesis. Capsule 4-8 
mm. long, 2.6-4.8 mm thick, sharply 4-angled and with a pointed wing 
near the center top of each valve, thiek-walled (almost woody) and 
very tardily dehiseent, splitting for only about a third of its height. 
Seeds obovoid , tan mottled with brown, finely papillose, 1.2- 2 mm. 
long, 1-1.2 mm. thick . Gametic chromosome number, n=7. 

TYPE : California, 1833, D. Douglas (K; isotY)les, 8M, GH, NY). 
DISTRIBUTION (Figure 25) : Colonial on open or brushy slopes, often 

in clnyey soil, from near sen level to about 2,500 ft. elevation; from 
Josephine County, Oregon, south in the Const Ranges and foothills of 
the Sierra Nevada to Ventura and Los Angeles Counties, California; 
San Ysabel , San Diego County, Henshaw in 1893 (NY); red clay soil 
in once-cultivated field, Rancho Aguajito, 300 m., 29°59'N., lI5°15'W., 
Baja California, Raven et al. 12675 (UC; the only known occurrence of 
t.he section in Mexico). Usually away from the coast, but collected 
both in Marin County (Mt. Tamrupais (Wood in 1915, CAS) and in 
San Francisco (Cannon in 1896, CAS), Colifornia. Once collected as 
an introduced plant in 8 dry, weedy field, St. George, Rockland 
County, New York, 20 July 1933, Moldenke 8008 (NY). 

Voucher for chromosome number, n=7 (I structurally homozygous 
individual) : 

U.S.: CA LIFOR .... IA : M OXTEKEY Co.: Jolon, Breedlove 4279. 

Cami88on;a yra.cilijlora has been collected growing sympatrically 
with the \'ery closely related C. palmeri (I mile west of Pearblossom, 
Los Angeles County, California, Mosqllin 3264, DAO; 3260, C. 
palmeri) nnd with C. ovata. It is self-compatible and facultatively self
pollinated, as shown by pollen-tube growth in three plants of R1 8153, 
Monterey County, California, that were caged in the field, and eight 
plants of R18177 , Siln Luis Obispo County, California, that were 
grown in the experimental garden at Stanford. This species is probably 
not regularly outcrossed , judging from observa tions made ILt Jolon, 
:\10nterey County, California, on 31 March 1963 (Rllven, MS.). With 
C. palmeri it forms a very distinctive group in the section, marked by 
annunl habit, distinctive capsule morphology, obovoid seeds, nodding 
buds, and sepals reflexing in pairs; nonetheless, these two species so 
closely resemble the perennial members of the section in details of 
flornl morphology (such liS the s terile projection on the ovary, and the 
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FIGURE 25.-Portion of the western United States and adjacent Mexico, showing the 
ranges of specics of Cl'lmifSonia sect. TrtraptfTon: 6= C. graciliflora,' .= C, palmtri. 

fleshy ring closing the bottom of the hypanthium) , thllt T believe they 
are best kept together in It single section . 
25. Camissonia palmeri (S. Wats.) Raven, Brittonia 16: 283.1964. FJ(W RES 14, 20 

Oenothera palmeri S. Wats., Proc. Amer. Acad. 12: 251. 1877. 
Taraxia palmeri (8. \Vats.) Small, Bull. Torrey CL 23: 184. 1896. 

Similar to C. gracilifiora. Brunches swollen, to 5 mm. thick, with 
conspicuously exfoliating white rhytidome. Leaves narrowly oblanceo
late, 1.5-5.5 cm. long, 0.18-0.6 em. wide, strigose, rarely with a few 
spreading trichomes near the bose, sparsely but evenly serrulate. 
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Sterile projection of ovary 0.55-1.2 em. long. Hypanthium 0.8-1.3 mm. 
long, 0.8- 1.2 mm. across at the summit, strigose outside, glabrous 
within. Sepals 1.6-2.3 mm. long, ca. 1 mm. wide, strigose. Petals 
2-3.5 mm. long, 1.8--4 mm. wide. Filaments of the episepalous stamens 
0.8- 1 mm. long, those of the epipetalous ones ca. 0.2 mm. long. 
Style 1-2.2 mm. long, glabrous; stigma 0.3-0.6 mm. in diameter, 
surrounded by the anthers of the long and short stamens, both of which 
shed pollen directly onto it nt anthesis. Capsule 5-7 mm. long, 4.5-7 
mm. thick, with much more prominent points than in C. graciliflora. 
Seeds narrowly obovoid. Gametic chromosome number, n=7. 
Au togamous. 

TYPE: Arizona, 1876, E. Palmer 597 (GH), perhaps from the 
Colorado River valley. The only known collection from this State, 
where the occurrence of the species needs to be confirmed; cr. McVaugh 
& Kearney, Amer. Midi. Nat. 29: 775-778. 1943. 

DISTRIBUTION (Figure 25): Deserty flats, often under sagehrush, 
2,000--4,650 ft. elevation, along the Malheur River near Vale, Malheur 
County, Oregon; 20 miles north of Winnemucca, Humboldt County. 
(Ripley &: Barneby 4568, NY) and Empire City, Ormsby County. 
(M. E. Jone8 in 1882, GH, POM, UC), Nevada; in California fairly 
common from southern Jnyo County, to the southwestern borders 
of the Mojave Desert, west to the vicinity of Tejon Pass and south
eastern San Luis Obispo County in the inner South Coast Ranges, 
and also east of Jacumba on road to Mountain Springs, San Diego 
County (Ea8twood 9553, CAS). May also occur in Arizona (cf. the 
type collection). 

Voucher for chromosome count, n=7 (1 structurally homozygous 
individual) : 

U.S.: CALIFORNIA: S . .\N LUIS OBISPO CO.: Temblor Grade, Elkhorn Valley 
Road, south of Crocker Grade, Lewis ct ThumP80n 1635 (LA, RSA). 

As noted under that species, Camissonia palmeri has been collected 
growing sympatrically with C. gracilijlora. Its floral structure provides 
unequivocal evidence of its autogamy. Indeed, some plants of both 
C. palmeri and C. graci1ijlora become c1eistogamous under certain 
circumstances, these conditions being poorly understood. Such cleis
togamous individuals, or other plants lacking flowers, can be deter
mined only with difficulty. Plants of both species remain rooted in the 
ground long after they have died, the capsules shedding the seeds 
slowly after the first autumn rains. 

Section V. Holostigma 

Aga&8izia Spach, Hist. "eg. Phan. 4: 347. 1835; not Chavannes 1830. 
Holoativma Spach. Nouv. Ann. i'Ius. Paris III. 4 : 332. 1835. 
Oenothera subg. Sphaerostigrlla sensu Munz, Bot. Ga.z . 85; 234. 1928; pro parte. 
O,no/her. sect. Holostigma (Spach) ~1unz. N. Amer. Fl. II. 5 : 159. 1965. 
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Perennials or annuals, the plants caulescent but with a well·devel· 
oped basal rosette, flowering from the base. Inflorescence nodding at 
anthesis, becoming erect in fruit. Flowers opening near sunrise. Ovary 
lacking a sterile projection. Sepals reflexed separately or in pairs. 
Petals yellow, often with one to several red dots near the base, fading 
reddish, with no contrasting pattern visible in ultraviolet light. 
Stamens, style, and inside of hypanthium yellow, the stigma yellow 
or greenish yellow. Capsule regularly loculicidal, often contorted, not 
torulose, with a prominent brown rib down the center of each valve, 
the seeds in one row in each locule. Seeds with a scar at the micropylar 
end and a poorly developed pellucid chalazal crest, dull, brownish 
black, minutely lacunose in rows, narrowly obovoid. 

TYPE SPECIES: Oamissonia cheiranthijolia (Hornem. ex Spreng.) 
Raimann. 

DISTRIBUTION: Brushy or open slopes and flats throughout cis· 
montane California and the northern half of Baja California, with 
two species ranging across the deserts from southern Inyo County, 
California, and Esmeralda County, Nevada, across southern Arizona 
to the vicinity of Tucson, and one species ranging north along the 
coast to Coos Bay, Curry County, Oregon. Not known from, but 
possibly to be expected in, Sonora. 

In all species of sect. Holo8tigma, the leaves of the basal rosette 
and the first formed capsules are more densely pubescent than those 
formed later. The leaves of the basal rosette tend to be broadest near 
the middle, and those of the stems and inflorescence tend to be 
broadest near the base and often subsessile or with shorter petioles. 
The first formed flowers are small, the largest ones are formed later 
and decrease markedly in size as the flowering season comes to an 
end. For all of these reasons it is especially necessary to deal with 
comparable stages when evaluating material of some of the critical 
species in this section. 

The group of species comprising sect. Holostigma has always been 
a particularly difficult one taxonomically, both for the reasons just 
mentioned and because of their reticulate, polyploid pattern of evolu· 
tion (see Appendix). In the treatment presented here, I have recognized 
14 species, 3 of which are divided into 2 subspecies each. Of these 14 
species, 9, including all of the polytypic ones, are diploid; 2 are tetra· 
ploid; and 3 are hexaploid. 

All 9 diploids are relatively distinct from one another, although 
there is some intergradation between them. Both self·incompatible 
entities in the section are diploid: the ditypic, perennial O. cheiranthi· 
jolia, a species of the coastal strand from Coos Bay, Oregon, south to 
northern Baja California (partly consisting of self·compatible indi· 
viduals), and the mostly annual O. bi8toria that intergrades broadly 
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with C. cheiranthijolia along the coast of southern California. Of the 
remaining seven diploids, G. gut](UIlupensis of San Clemente and 
Guadalupe Islands, C. ignola of southern California and scattered 
localities northward, and C. proavita of coastal northern Baja Cali
fornia are extremely dis tinct and do not appear to have contributed 
to the origin of any of the polyploid species. 

The difficulty lies with the remaining four diploid species and 
their polyploid derivatives. CamissMia lewisii, found along the coast 
of sou thern California and the northern half of Baja California, may 
have been derived more or less directly from coastal populations of 
C. bistorta. In northern and central California and also extending into 
the main area of the group in southern California, C. micrantha is 
largely a species of sandy beaches, washes, and flats at relatively low 
elevations, whereas C. hiTtelUI is a species of cleared brushy slopes and 
chaparral margins away from the coast. Although these two diploids 
are modally extremely distinct, they have apparently combined to 
produce a tetraploid, C. intermedia, which bridges the morphological 
and ecological gap between them and contributes materially to the 
taxonomic difficulties of the group. Camissonia pallida, a diploid with 
a very wide range in the deserts of southern California and adjacent 
Nevada, western and southern Arizona, and northeastern Baja 
California, is very closely related to C. hirtelUI and at times difficult 
to distinguish from it, although the species come into contact only at 
the margins of their ranges. Given this pattern of variation, it is not 
at all surprising that C. conjusa, the probable allotetraploid between 
Camissonia hirtella and C. pallida, should compound the taxonomic 
problems oC separating its two diploid ancestors and be difficult to 
recognize when compared with certain populations oC the diploids. 

Although CamissMia cMjusa, the rarer of the two tetraploids, does 
not appear to have contributed to the origin of any hexaploid species, 
G. inurmedia has rather obviously done so. In Monterey and San 
Luis Obispo Counties, California, north of the main area of the 
section, C. inurmedia appears to have combined with each of its 
parents, C. hirtella and C. micrantha, to have given rise to the local 
hexaploids C. luciae and C. hardhamiae, respectively. In Baj a Cali
fornia, C. inlermedia has evidently combined with C. lewisii to give 
rise to the hexaploid C. robus/a. 

With a reticulate pattern oC variation of this sort, it is no wonder 
that taxonomic treatments accorded the group have varied widely, 
particularly in the absence of knowledge about chromosome number. 
Although there has been some variation in the number of species and 
varieties recognized , the perennial C. cheiranthijolia and the annual, 
self-incompatible C. bistona generally have been recognized as dis
tinct from the remainder of the group by virtue of their large flowers 

29 .... 6.:..5 0 G8l--' 



256 OONTRIBUTIONS FI!OM T}l1: NATION~L HERBARIUM 

and long styles. The same is largely true of C. guadalupensis, described 
in 1876 but excessively rare in collections until the past five years. 
Most of the difficulty tben has concerned the remaining species of 
the section, usually treated collec tively as Oenothera micrantha. 

How have different authors treated the Oenothera micrantha com
plex? E. L. Greene in 1891 subdivided tbis group into the more or 
less prostrate or trailing coastlll Oenothera micrantha, which he allied 
to Oenothera bistorta 01 southern CIl\ilornia, and the erect plant 01 the 
interior with broader leaves that he called Oenothera hirtella. Greene 
was the first author ,,·ho had seen many populations in nature to 
deal with this group. In 1905, LeRoy Abrams realized the distinctive
ness of the densely strigose desert populations, which he described 
as Oenothera pallida. Late.r the same year Aven Nelson, working 
largely with herbarium material, treated some material 01 botb species 
that had been described as varieties of his Sphaerostigma micranthum, 
but also recognized Sphaerostigma hirtellum and described another 
specie., based on material of the same diploid taxon as S. arenicola. 
Nelson wus evidently puzzled by the striking chunges in plants of 
this group that occur with increasing maturity and had no acquaint
ance with them in the field; his work cannot be regarded as a forward 
step. 

In 1907 appeared what were clearly the most perceptive remarks 
on the plants of this section written witbout knowledge of chromosome 
numbers. Tbis paper was entitled "Notes on Sphaerostigma," by 
Anstruther Davidson, an enthusiastic amateur botanist of southern 
California. From his excellent ,'antage point Da,·idson was able to 
present 11 remarkably a.ccurate picture of the entities represented 
in the group. He recognized as species S. pallid·um, S. hiTteUum ("" 
good Ilnd quite distinct species, and not a merely hirsute variety of 
micranthum us some have supposed") J and S. micranthum, and also 
described S. hallii, here regarded as a subspecies of Camissonia paUuta. 
Dayidson's remarks about the pattern of variation in his S. m;cran
thum are remarkable and desen·e to b", quoted at some length (Muhlen
bergia 3: ) 07. )907): 

The typical pin.nt of this Kpccics is, I presume, the ordinary moderately hirsute, 
semi-prostrate form found from San Francisco sout.hwnrd. In the coast region 
round Lo!oi Ang{'lcs there arc two well marked forms. One, the congcstn form, has 
vcry congested foliage, with t.he lCI~vcs la.rger and morc hirsul<" and "dth V(~ry 

s mall flOWCf !oi i 11u ~ other, the macrocarpa form, with the same foliagf', h:l~ tlU! ~hort 
stout capsule of bisiQrfa. The ll~tt er is til<' T:l.rer form, examples of which nre found 
(rom Los Angclf'i'l, ~an Di('go, and Low(~ r Califorrnia. A typical interior (arm is 
found in Parish'i'l collections from San Bf'rnardino county, and is frequently owt 
with in other interior yalleys. It is to the eyc quite smooth in all its part~. 

In retrospect, it is obvious t.hat Davidson was quite correct about 
I·he typical lorm of the species, which is here recognized as Cam;ssonia 



RAVEN-GElNUS CAMISSONIA 257 

micrantha; tbis also includes bis "congesta" form. Davidson's "macro
carpa" form is obviously tbe species described 60 years later in tbe 
present revision as O. lewisii; and his "typical interior form" is the 
plant described by Jepson in 1925 as a variety of Oenothera micrantha 
and bere regarded as a distinct species Oamissonia ignota. In other 
words, Davidson recognized and quite accurately described all seven 
diploids with whicb he was familiar; it is probable that he saw no 
material of O. proavila or O. gudalupensis. The relatively few polyploid 
populations that he encountered were presumbly referred to one of tbe 
diploids, depending on tbeir morpbological relationsbips. 

No subsequent author gained quite as clear a picture of tbe major 
patterns of variation in the group, possibly because of an increasing 
awareness of tbe way in wbich tbe polyploids recombined the charac
teristics of what otherwise would have been distinctive diploid races. 

In 1928, P. A. Munz published his comprehensive review of the 
section. His concept of tbis complex was based on a comprebensive 
species, Oenothera hirta (= Oamissonia miaantha), witb four varieties 
corresponding broadly to the diploids Oamissonia micrantha, 0. 
hirtella, O. ignota, and O. pallida. Dr. Munz did not realize the distinc
tiveness of O. lewisi'; and 0. proamta and had very little material of tbe 
latter upon which to base any judgment. Again the polyploids were 
redistributed among the diploid taxa they most closely resembled. 

In 1964, I outlined the limits of sect. Holostigma accepted here and 
made new combinations at the specific level for the available names in 
the group (Brittonia 16: 276-288). This led Dr. Munz to accept his 
earlier varieties as species (FI. N. Amer. II. 5: 159-163. 1965). He was 
unable to list O. lewisii, O. proamta, and the five polyploid species, as 
no earlier names were available for these entities. 

The present study of Oami8sonia sect. Hoiosti{Jma is clearly not 
a definitive one, and much work remains to be done. On the other hand, 
it represents 10 years of intensive fieldwork, cultivation of the plants 
in the experimen t,,1 garden, and the determination of the chromosome 
numbers of 389 individuals from 335 populations (see Appendix). I 
believe that the taxonomy presented here leads to a clearer picture of 
the pattern of variation in the section than anything published pre
viously, and I have had much more material to draw on than any 
earlier worker concerned with . the group. Lines within and between 
the nine diploid species appear clearly drawn, but tbe nature and 
derivation of both tetraploids need to be investigated in much greater 
detail, preferably by the techniques of experimental hybridization. 
The delimitation of the three hexaploids seems clearer, but the same 
sort of work could profitably be done here also. At any rate, it is 
hoped that the present taxonomic synopsis offers a sound basis for 
such studies. As pointed out in the Appendix, the group appears to 
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have several cytogenetic peculiarities which should make a further 
investigation of the evolutionary patterns in it of more than usual 
interest. 

26. eamis80nia chelranthifolla (Horncm. ex Spreng.) Raimann, ,:n Eng!. & Prantl, 
Natiir!. Pftanzonf.m. III. 7: 217. 1893. 

Oenothera spiralis f, orcuata H. L~v" :\{onogr. Onoth. 222.1905. Lth'eillt1SAYs 
simply "Fruit simplemcnt arquc- falquc" and this cannot be placer! with 
either of tho two subspecies in the absence of authentic material. 

Oenothera spiraiis f. clypeata H. L6v., Monogr. Qnoth. 222. HW5. L6vcilM 
says HFcuilles scuti/qrmes, scssilcs, commc mucronccs au sommet"; to assign 
this name to either subspecies in t.he absence of authentic material would be 
a guess. 

SphaerDsligma spirale var. ciypeatum (U. Mv.) A. Nels., Bolo Gat . 40: 60.1905. 

Short-lived perennial, usually Rowering the first year, with a 
circle of prostrate, decumbent, or more or less ascending stems 
radiating from a central rosette which withers in age, the stems to 
0.6 (-1.3) m. long, ultimately somewhat woody Rnd developing a 
conspicuously exfoliating reddish brown (less commonly whitish) 
rhytidome. Plants more or less densely strigose puhescent on all parts, 
rarely glabrous. Leaves narrowly ovate, 0.5-5 cm. long, 0.25-2.2 em. 
wide, sparsely and weakly serrulate, the apex acute, the base cuneate 
to cordate or (in the basal rosette) attenuate; petioles to 2.5 cm. long 
in the basal rosette, 0-10 mm. long on the hranches. Inflorescence 
with two types of trichomes, short-erect and long-villous. Hypan
thium 2.1-8.5 mm. long, 1.5-5 mm. across at the summit, glabrous 
within. Sepals 4-11.5 mm. long, 1.3-3.4 mm. wide, reflexed in pairs. 
Petals 6-20 mm. long, 5-22 mm. wide, often red-dotted near the base. 
Filaments of the episepalous stamens 2.8-8 mm. long, those of the 
epipetalous ones 1.5~ mm. long; anthers 1.3-3 mill. long. Style 6-23 
mm. long, glabrous; stigma 0.4-1.5 mm. in diameter, surrounded by 
or held above the IInthers at anthesis. Capsule \-2.5 cm. long, 
ca. 2-2.5 mm. thick, quadrangular in transection, often curled in one 
or two spirals. Seeds 1.2-1.3 mm. long, 0.5-0.7 mm. thick. Gametic 
chromosome number, 0=7. Self-incompatible, self-compatible but 
outcrossing, and autogamous races known. 

DISTRIBUTION (Figure 30): Sandy slopes and flats along the im
mediate coast and on islands from Coos Bay, Curry County, Oregon, 
to the vicinity of San Quintin, Baja California; also known from the 
east shore of San Francisco Bay and locally on sand dunes along the 
lower Sacramento River, California. Near sell le\'el to several hundred 
feet elevation. 

Although some 35 miles separate the southern limit of subsp. 
cheiraothifolia, at Point Conception, from the northern limit of subsp. 
8ujJruticosa, just ahove Goleta, both of the subspecies occur on San 
Nicolas Island. Here, as on the other Channel Islands where the 
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species occurs, subsp. cheiranthifolia is common and has been collected 
u number of times. On 24 April 1966, I found a small colony of about 
40 plants of subsp. suJlruticosa on the open dunes ca. 1 mile east
southeast of Seal Beach, at the northwest end of San Nicolas Island 
(my no. 20761, collected with R. J. Thompson). The colony was sur
rounded by about 15 intermediutes lind located near a road in a much 
larger population of subsp. cheiranthifolia. It is possible tbat subsp. 
suJlruticosa was introduced on the islund, but it wus collected as early 
as 1901 (Trask 45, GR , .1>iY) , so it lIlore likely reached the island by 
natural means. The population I sludied presumably consists of self
compatible plants, although the st.iglllfi WfiS held well above the anthers 
as usual in this subspecies. 

Experimental hybrids were made between plants of subsp. suJlruti
cosa from Point Dume, Los Angeles County, California, and subsp. 
cheiranthifolia from Jalaml1 Beach, Santa' Barbara County, Cali
fornia. Both parental strains had 7 pairs of chromosomes at meiotic 
metaphase I, nnd both consisted of self-compatible plants. The F, 
hybrids (Raven 17746, 17747, 17934) were intermediate between the 
parents morphologically, self-compatible, and fully fertile, altbough 
the stigma was held above the anthers as in the subsp. suJlruticosa 
parent. Reciprocal hybrids were indistinguishable, and one hybrid 
made in each direction was examined cytologically and found to form 
7 pairs at meiosis, indicating a lack of structural differences. In terms 
of pollen stainability , three plants with subsp. suJlrUlicosa as the 
pistillate parent had, respecth-ely, 93, 80, and 88 percent stainable 
pollen (based 011 samples of 100 grains in cotton blue in lactophenol), 
and fh-e with subs\>. cheiranthifolia us the Ilistillate parent had, 
respectively, 06, 72, 5il, 53, und 77 percent stainable pollen. Both 
parents hud consistently more than 95 percent stainable pollen, thus 
indicating u definite, but limited, reduction in fertility in the F, 
hybrids apparently not associated with chromosomal differentiation 
between the parental ~trains. 
268. Camissonia c:heir.nthiroli. b'\tbsJ>. 8utrrutieosa (R. Wats.) Haven, Briltonia 16: 

:2~4. HJ64. FIGl:"R~S 26, 27 
Oenothcra vil'iacsccns H ook., Fl. Bol'. Aml'l' . 1: 214. 1833. Type: From Santa 

Ba.rbam, S:Hll.a llarlmr:\ Cu. , <":ulir., or :-;an I>i~go. San Diego Co., Calif., 
.:\ o\"l'mlwl' or I )ccl'lIlb<.' 1' 170:\ , . L .11 en!icl:! (K). 

Sphauosligmn viriricl)ct:nH (Hook .) Walp., Hpp. 2: n. IS4a. 
Ocnolh{'l'(t ch"i l'untllljoliu \'al'. ~!ljJfr!llicml,(t ~ . 'Nats .) Proc. AIlH'T . Acad . 8: .SIJ~ 

1873. 
"(}cnothera t ' ir(.'M C1lIi II ook., " Grcene, FI. Frandsc. 214. I ~U l. 
Sphaerosiiy1ltfl :; piralc \"ar. l'iridcllccns (Hook.) A. Xci!;., Bot. Guz. 40: 60.1905. 
OenQthera spilali~ f. riridcs('ens ( Hook .) II . L(\· ., ~lollogr . Onolh. 222.1905. 
O~nothera s piralis vac. linearis J cps., ~llLn . .... . PI. Calif. 684. 1925. TYPl' : 

;,unnysidc, San Diego Co., Calif., Apcil1903, H • .11. Ha 390~ (UC). 
Oenothcra spiralis vuc. viridescens (Hook.) Jcps., Man. Fl. PI. Calif. 684 . 1925. 
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26. 

28. 

27. 

29. 

FIGUR~ S 26-29.- CamiJJonia cMiranthifolia, X I : 26-27, C. ch~irantJujolia subsp. Juilrulicosa 
(Grlgary 468, DS): 26, Floweri ng bra nch; 27, portion of fruit ing branch. 28-29, C. 
cMiranthiJQ[ia subsp. chriran.thiJo{ja, flowering branches: 28, Ratlfn 20825, DS; 29, 
Randall 220. DS. 
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Often busby, the branches ascending and the plants quite woody; 
pubescence often dense and silvery, particularly in tbe summer and 
fall . Hypan thium 5-8.5 mm. long, 3- 5 mm. across at the summit. 
Sepals 6- 11.5 mm. long, 2.4-3 .4 mm. wide. Petals (10-) 12-20 mm. 
long, 14-22 mm. wide, usually with one or two red dots at the base. 
Filaments of tbe episepalous stamens 5- 8 mm. long, those of the epi
petalous ones 3-6 mm . long. Anthers 2.2-3 mm. long. Style 13-23 
mm. long; stigma held well "bo"e the an thers Ilt an thesis. Gametic 
chromosome number, n = 7. Outcrossillg', with self-inco mpatible and 
. elf-compatible populations knowll. 

LECTOTYPE: Santa Barbara, Santa Barbara County, California , 
Brewer 307 (GH). This appears to be the only specimen in tbe Gray 
Herbarium annotated with this name by Watson . Considering this, 
and the fact that it is from a definite locality, it appears to be a better 
cboice of lectotype than the first-listed specimen assumed by Munz 
(Bot. Gaz. 85: 269.1928) to be the type. 

DISTRIBUTION (Figure 30) : Sand dunes and beaches along the im
mediate coast , from Deveraux Dunes just west of Goleta, Santa 
Barbara County, California, to 6 miles south of San QuinHn, Baj a 
California (Ballou &, Canby in 1925, C, F , POM, V C); San Nicola s 
Island, Ventura County, California (see below); San Martin Island , 
Baja California. From near sea level tn several hundred feet elevation. 

Tbe chromosome number has heen determined from 8 individuals 
from 7 different populations scattered throughout the range of this 
entity (see Appendix). Populations from 5.5 miles southeast of Point 
Mugu, Ventura County, California (R20161-6 plants tested for 
growth of pollen tubes), Point Dume (see below) , and Playa del Rey 
(Kyhos 65-47 , I plant grown at Stanford) , Los Angeles County, 
California, consisted of self-compatible plants, which were howe,'er 
olltcrossing, with the stigma elevated well above the stamens a t 
anthesis and not contacting them even when the flowers closed. On 
the other hand, populat ion. from farther south, in San Diego Coun ty, 
California, consisted of self-incompatible individuals: Del Mar Bench, 
R20167 (11 plants tested for pollen-tube growth); DeAnza CO\'e, 
:vIission Bay, Wedberg (15 plants grown Ilt Stanford as R66- 224). 
Andrena (Onagrandrena) oenotherae Timb. was an abundant visitor to 
t he fl owers IIf this subspecies at all localities ill\'esti~llt ed , extending 
from the nurtheru limit to south uf Ensenndn , Baja California; this 
large, black , oligolectic bee doubtless is u very impo,·tunt agen t 
promoting outcrossing in thi. subpecies. A ndrena (Diandrena) para
chalybea Viereck , a somewhat .maller olip;ulectic bee, i. locally fre
quen t u.s an ear)y mOfning visitur to th e pre:sent subspecies ulso . 

It appears likely t1mt populations very similar to the self-incom
patible ones presently referred 'to ramwsonia cheiranth~folia subsp. 
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FIGURE 30.-Portlon of the western l"nitcd States and adjacent ~lexico. showing the 
r.:lngcs of species of CamiJJonia sect. l/oloJtigma: .=C. cluiranthifolia subsp. Juffruti
(osa; O=G. (h~iranthifoJia sUhsp. chtiranthlfolia; 6.=C. biJtorta. 

8ujfruticosa gave rise on t,he one hllnd to t.he self-incolliplltibJe, annual 
0, bisiorta and on t.he other to the ltutogunlOlls, perenninl C. cheiran
thijolia subsp. cheiranthijolia. An account of the anatomy of subsp. 
suffruticosa has been given by Purer, Eco!. :'I1onogr. 6: 1-88. 1936. 

At the present time, it occur" sympatricltlly with both of its pre
sumed deriVl,tives, and its relationship with subsp. cheiranth~folia has 
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been considered above. It also occurs sympatrically with C. k1JMii at 
many localities. 

Often Camissonia. historia and C. cheiranthiJolia. subsp. 8ujJruticosa 
occupy adjacent but sbarply distinct habitats. At Point Dume, Los 
Angeles County, California, the former occurs on the upper reaches 
of the sandy beach and the latter forms colonies in the sandy grassland 
on the tops of the bluffs. Here the two do not grow immediately 
adjacent to one another, and intermediates have not been observed. 
On the other hand , where the habitats of the two species do intergrade 
more subtly, hybrid, occur rather commonly. Populations of perennial 
plants otherwise resembling C. historta are characteristic of some areas 
and occur frequently along the entire coast of San Diego County, 
California, and in northern Baja California. Extensive series of inter
mediate populations occupy the sandy riverbeds in the vicinity of 
San Diego, 0. habitat that is clearly intermediate between the coastal 
dunes and flats inhabited by C. cheiranthiJolia. and the firmer sandy 
soil farther inland where C. historia occurs. Where intermediate plants 
do occur, they generally appear as relatively uniform local populations. 
The fertility of such plants is usually not reduced; for the collections 
indicated with an asterisk in the following list, pollen stainability was 
at least 96 percent for the average of two samples each of 200 pollen 
grains in cotton blue in lactophenol. In the Jones collection from 
Pacific Beach, pollen stainability was reduced to 79 percent; this 
collection might represent an F" or might he sterile for some other 
reason. 

Specimens of apparent hybrids between Camissonia. cheiranthijolia. 
subsp. 8ujJruticosa and C. historia examined: 

U.S.: C ,\LlfORNU.: S.-\N DIEGO CO.: Encinitas, Lewl8 1202* (LAL Epling &: 
Robison in 1932 (LA) ; Cardiff, Benson 10352- (POi\,f); Oneonta, Chandler 5094 
p.p. (NY); U.S. Hwy. 101 N. of L. Jolla, Ben,on 4286 (PO"I); Valley Center, 
Woodcock in 1928 (SO); Crown Point near Pacific Bench, Purer in 1935 (POM)r 
~unnysidc, Hall 3908 (F); Foster, 400 ft., Smith 5257 (F); San Diego River nea ; 
the ).lission, Abrams 3412 (CAS, GH, LE, Nl\lC, NY, PH, POM, UC); !\lission 
Valley, Pum 6124 (OS, POM, SO), Gander 4929 (SO); Cuyama.a Road 0.5 
mi. N. of ~lission Gorge nond, San Diego R ., Santee, lV edberg 533+ (DS) El ; 
).{onte Park Grove, Alderson in 1934 (SD); San Luis Hcy, Gander 3309 (;SD) 
(oot of San )Iigucl l\h., Youngberg 44 (POM), Gander 154.5 (SD); S. San Diego, 
Chandler 509i (DS, NY); wash between Nationa.l City and Chula. \'ista, Wolf 
2086 (DS, USA, UC), (Jander 4920 (SD) ; Otay Creek, 2 mi. below dam, Peirson 
3410 (RSA); Otay, Higgins in 1954 (UC) ; NCRtor, ncar Tia Juana, Wiggins 3229 
( OS LA, UC). 

BAJA CALIFOHNIA : Dry Tijuana H. bed, 80 ft., Smith 5206 (F, PH); 2 
mi. N. o( Hosarito Hench, Wiggins & Gillespie 3882 (CAS, DS, 1<', C HI NY, 
POM, HSA); ])c~cunso ))UIlc.i, Hli059* (DS) H1"ggins in 194H (HSA), in 1950 
( RSA, SD), Cre2'gnlon 5:.U. (COLO), Purer in HI32 (SD); sea bluffs :!2 mi , N, of 
Enscnada, ft-funz 2270:2 ( USA); Pinitn, Harb1"son in 19,~O (SD); Hot Springs, 
Jones in 1882 (POM, RM, Ue); Curiso Creek, T, S. Brandegee in 1893 (UC). 
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These two entities have been hybridized experimentally, using It 

strain of C. bistorta from 6.5 miles east of San Juan Capistrano, Orange 
County, California (RI8782), and one of C. eheiranthijolia subsp. 
sujJruticosa from De Anza Cove, Mission Bay, San Diego County, 
California, collected by H. L. Wedberg. Both parental strains were 
self-incompatible, and both regularly formed 7 pairs of chromosomes 
ut meiot.ic metaphase 1. Seeds were readily obtained in both directions, 
but only those derived from the cross using C. eheiranthifolia as the 
femnle parent germinated. Four individuals from a large F, progeny 
were exnmined cytologically. The maximum association of chromo
somes observed wns a ring of 8 and 3 ring bivalents, with the large 
ring most often present us a chain and one of the bivalents being a 
rod (i.e. , forming only one chiasma) in most cells. Samples of 200 
pollen grains from each of three individuals, stained in cotton blue 
in lactophenol, gave Ihe following percentages of app.rent.Jy viable 
pollen: 24.5, 24.5, lind 34.7%. Although the hybrids were self-incom
patible like both of their parents, cross-pollination gave essentially 
full seed-set, and doubtless these plnnts would easily buekcross with 
either parent, thus producing indi,·iduals similar to mnny of the 
putative hybrids obsen'ed in the field. 

Two of the apparent hybrids (possibly backcrosses with C. eheir
anthifolia) found in the field were exumined eytologically and showed 
no evidence of strnctural heterozygosity: 

BAJA CALIFORNIA : :\Icndows E. of R08arito, Bates 233]; C·8. 29 mi. S. of 
Tijuana, Klein & Gregory 1274* (HSA). 

One of the early hinomials applied to plants of this section was 
Holostigma bottae Spll('h , Kotl\'. Ann. ~{us. Paris 4: :l36. 1835. Its 
description is stich thnt Mum (1'\. Amer. FI. If. 5: 163. 1965) llppro
priately stuted, "Possibly nn earlier name for Oeno/hera bis/orta" 
1= Camisso,,;a bistoria]. Thus it is of considerable interest and impor
tnnce to estnblish the identity or Spueh's pl11nt, with its type locality 
"In C'lllifornili nustrali." Through the kindness of Dr. Alicia LOllrteig, 
r 1111\'c been nble to ascertain that there is appnrentiy no specimen in 
the Paris herbarilllll nnnotated HHulostigma botiae." There is, hll\,"
e'-er, fi specimen collect cd hy Paolo Emilio Bolta nt San Diego, 
Californil1, in 1827, labeled (probably in Spach's hand) "Sphaero
.~Iigma_ " Spach tlsed Ihe names Sphaerostigma and /Jol"stigma essen
tially interchangeably, and this "ppea'" to be the only spec.imen or 
the group present at Pnris thut. \nlS collected by Botto. Fl1rthermore, 
it agrees perfectly lind in detuil ,,-ith :-:ipach':-; rather extensive descrip
tion of /Jolostigma bot/ae. ('onseqtlently, [ designnte it the lectotype 
of this speeie.."I, 

Unquest.iollably , t.he spel'imen is one of the ~eries of populations 
intermediate between Camissonia bistorla nnd C. cheiranthijolia slIbsp. 
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8UjJrulicQsa so ('ommon in the vicinity of San Diego Bnd perfectly 
matched by many individuals growing today along the sandy bed 
of the San Diego River (e.g., Wedberg 533 or Abrams 3412, eited above). 
Its percentage of stainable pollen based on a sample of 200 grains, 
is 93%. In viell' of this, the name Howstigma boltat cannot be regarded 
as belonging to either of its parental species, and there seems no need 
to transfer it to Camis80nia to serve as a binomial designation for 
the series of interspecific hybrids from which its type collection was 
derived more than 140 years ago. 

26b. CamiS80nia cheiranthifolia subsp. cheiranthifolia FIGURES 28, 29 
Oenothera cheiranthlfolia Horncm. ex Spreng., Syst. 2: 228, 1825. 
Oenolhera IJpiraii3 Hook., FI. Bor. Arn(,T. 1: 213. 1833. Type: Coas tal Cali· 

(arnia (either at Trinidad Head, San Francisco, Hnnta Cruz, or IVlontercy). 
1792-1794, A. Menzies (K). 

Holost£gma cheiranthifolium (Horncm. ex Spreng.) Spnch, Nouv. Ann. Mus. 
Paris III. 4: 335. 1835. 

Sphaerostigma cheiranlhi/oliu.m (Harnem. ex Spreng.) Fisch. & Mey., Ind. 
Sem. Hort. Pctrop. 2: 50. 1835. 

Sphaerostigma spirale (Hook .) Fisch. & Mey., Ind. Scm. Hort . Petrop. 2: 
50. 1835. 

Agauizia cheiranlhi/olia (Hornem.) Spaeh, Hist. Nat.. V~g. 4: 348. 1835. 
Holostigma spirale (Hook.) Spnch, Nauv. Ann. Mus. Paris III . 4 : 336. 1835. 
Oenothera nilida Greene, Pittonia 1: 70. 1887. Type: San Miguel 1., Santa. 

Barbara Co" Calif., September 1886, E. L. Greene (~D; ieotypes, NY, 
PH, UC, US). 

Sphaeroatigma niUdum (Greene) Small, Bull. Torrey CI. 23: 190. 1896, 
Oenothera spiralis var. nitida (Greene) Jcps., Man. Fl. Pl. CaUL 684, 1925. 
Oenolhera cheiranth1folia var, typica Munz, Bot. Gaz. 85: 268. 1928. 
Oenothera cheiranthlfolia var , nitida (Greene) Munz, Bot. Gaz. 85: 269.1928, 

Branches usually prostrate or decumbent and largely herbaceous ; 
pubescence rarely dense and silvery. Hypanthium 2.1-4.2 (-4.8) mm. 
long, 1.5-3 mm. across at the summit. Sepals 4-5.6 (-6.7) mm. long, 
1.3-1.9 (-2.1) mm. wide. Petals 6-11 mm.long, 5-12 mm . wide, rarely 
with one or two red dot .. near the base. Filaments of the episepalous 
stamens 2.8-4.5 mm.long, those of the epipetalous ones 1.5-3 mm.long. 
Anthers 1-1.5 mm. long. Style 6-9 mm. long; stigma surrounded by 
both sets of anthers which shed pollen directly onto it at anthesis, or 
very rarely held above the anthers. Gametic chromosome number, 
n=7. Facultatively autogamous, but sometimes outcrossing; self
compatible. 

LECTOTYPE: "Ex hort. semina e California mis. Wormskiold" (C)' 
doubtless from seed collected in the vicinity of Fort Ross, Sonoma 
County, or San Francisco, California. During most of the 19th 
century, the species was erroneously attributed to Chile, based on 
Sprengel's statement in the protologue; no evidence for this has ever 
been found, and it is Ilssumed that Sprengel made R simple mistake 
(ct. Munz, Bot. Gaz. 85: 268. 1928). 
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DISTRIBUTION (Figure 30): Sandy slopes and flats along the coast, 
from Coos Bay, Curry County, Oregon, south (0 Point Conception, 
Santa Barbara Count.y, Clllifornia; also on the east shore of San 
Francisco Bay in Alameda and Contm Costa Counties, California; 
sand dunes and flats along the lowe)' Sacramento River, California, 
often with Lnpinus arborells, Ilnother beach species (4 miles west of 
Antioch , Contra Costa County, Heller in 1942, WTU; between 
Antioch and Rio Vistll bridges, Saer.mento County, Eastwood &: 
Howell 8636, CAS; Brannan Island State Park, Sacramento County, 
R20178, DS); San Mif(uel, Santa Rosll , Santa Cruz, San Nicolas, and 
San Clemente Islands . 

The gametic chromosome number of this subspecies has been 
• 

determined us n=7, with no evidence of structural heterozYf(osity, in 
single individuals from eight populations throuf(hout its mnge (see 
Appendix). Although self-pollination generally occ urs in this taxon 
upon the closing of the flowers, some populations, especially in the 
San Francisco Bay area, are much visited by oligolectic bees of the 
genus Andrena (Onagrandrena) and are doubtless outcrossed to a 
large extent. Other populntions, such ILS those uround ~lonterey Bay 
and farther south, uppeur not (0 be visited often by insects of any 
kind and are probably predominantly self-pollinated. The flowers of 
subsp. cheiranthijolia generally open more tardily than those of subsp . 
.• uifruticosa, which also occupies areas where the mornings are not 
often foggy . 

This subspecies is quite variable in pubescence, and there "ppears 
to be a cline extending from the Sun Frnncisco Itrell, where the plants 
are usually decumbent and f(reenish , to the region of :\[orro Bay, San 
Luis Obispo County, where mltny of the plants Itre more erect and 
silvery pubescent, resembling indiviuals of subsp. ''''cffl'l{.ticusa. Such 
plants may nlso huyc lInger flowers t,hon lIslhl.l for s llbsp. cheiranlh~folia 
but in general nre not except.iollal in flower size . 

Other variants ill pubescenee mny oecur us indi viduul plnnt...." 
mixed in populations of more usunl indi \'iduuls. For example, at the 
mouth of Hazard Cltnyon, Snu Luis Obispo County, Cnliforniu, 
Robert Hoover collected un interesting locul rllce with Inrge bright 
greeu but still pubescent len\'es, lip to 4.5 cm. long lind 2 cm. wide, 
growing wit.h the wSlInl more heavily pubescent, Hnd smaller leaved 
plunts . O cCUSiOIHl1 ('ompletely glubrous tlr slIbJ!;lubr(IIIS plllnts uCClir in 
populations; these individuals Imve bee., IlIlIned Oenoihera nitida 
Greene. Such plants ugree with t.he rest of the spcl'ies in chromosome 
Humber. They obYioHsly eomprise only one of the more ('onspicliollS 
segregating elements in their interbreeding popllintion:;, ILlld do not 
merit formnl to.xonomi(: recognition . Such glabrous plants have been 
collected around !\lonterey Bay, Monterey County, California, where 
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they are well known ; in Santa Barbara County, California, at Surf 
(Pierson 8308, paM, RSA) ttnd ttt Jalama Beach (Smith 2848, RSA) ; 
and on Santa Rosa (East Point, Munz & HojJmann 11744, paM) and 
San Miguel Islands. 

On San Martin Island, off the coast of Baja California, individuals 
of subsp. sujJruticosa occur which are more prostrate than usual for 
that subspecies and thus resemble subsp. cheiranthijolia: Moran 10571 
(ARIZ, COLO, BS, RSA, SD, UC). As these plants agree with other 
Baja California populations of subsp. suffruticosa in flower size and 
pubescence, I have regarded them as representing a maritime ecotype 
of that taxon. 'The possibility that they may in fact belong with 
subsp. cheiranthijolia and represent a relictual station for that more 
northern subspecies cannot, however, be completely ruled out at 
present. It does seem more likely that they have converged with it 
in habit on the basis of their similar ecology. 

Camissonia cheiranthijolia subsp. cheiranthijolia occurs sympat
rically with C. micrantha, and with C. guadalupensis subsp. clementina 
and locally intergrades with C. cheiranthijolia subsp. sujJruticosa as 
discussed above. 
27. Camissonia bistorta (Nutt . ex Torr. & Gra.y) Raven, Brittonia 16: 284 . 

1964. FIGURE 31 
Oenothera helerophylla N'utt. ex Hook. & Arn., Bot. Becchcy Voy. 341. 

1938; non Spach 1835. Type : San Diego, San Diego Co., Californin, 
April-May 1836, T . Nullall (BM). 

Denolhera bistorta Xutt . ex Torr. & Gray, Fl. N. Amer. 1: 508. 1840. 
Sphaerosiigma bislorlum (Nutt.) Walp., Rep. 2: 77. 1843. 
Oenothera bistorla VaT . veitchiana Hook., Bot. Mag. 84: pl. 5078. 1858. 

Lectotype: Plains about San Gabriel ::\l ission, Los Angeles Co., California 
lV. Lobb 416, grown at Hort. Veitch in 1857 ( K). 

Sphaerosligma veilchianum (Hook.) Small, Bull . Torrey CI. 23 : 191. 1896. 
Sphaerosligma bisiortwn .... ar . t'eitchianum (Hook.) A. ~els ., Bot. Gaz. 40 : 59. 

1905. 
Oenolhera cheiranlhifolia f. delicalula H . Lev., Monogr. Onoth . 216, fig, on 

p. 214. 1905. 
Oe nolhera bislorta var , lypica Munz, Bot, Gaz, 85 : 266. 1928. 

Annual , or rarely a short-lived perennial , with olle to se'"eral 
ascending or several spreading, decumbent stems radiatin!( from It 

cent.ral rosette, these to O.R mm. long, with" conspicuously exfoliating 
pale rhytidorne. Plants strigose or more commonly villolls. Leaves 
'"ery narrowly elliptic in the basal rosette to narrowly laneeolate or 
lanceolate Oil the s tems IIlld in the inflorescence, l'Urely all lineur, 
1.2-12 cm.loll!(, 0.15- 1.5 ern. wide, denticulnte, but often only sparsely 
and inconspicuously so, the apex acute, the base narrowly cuneate 
(in the basal rosette) to CUlleate or subcordate; petioles to 4 em. long 
in the basal rosette, the upper leaves usually subsessile. Inflorescence 
with two types of trichomes, short-erect and long-villous. Hypanthium 
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32. 

31. 

FIGURES 31-32.-Species of CamiJJonia sect. Hobmigma, X 1: J}, C. biJtorla (Rmun 16935 
DS); 32, C. /r·.ui,ii (Raven 17021, DS). 
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2-5 (- 7,5) I11IlL long, 1.5-4 111111, acros; at the SU l11l11it, glabrous to 
pubescent in lower portions within, often with prominent red dots 
near the SUI11111it within. Sepals (2.:3-) 5-~ (-I I) 111m. long, (0,8- ) 1- 2 
mm, wide, reflexed in pair,;. Petal,; (4,2-) 7- 15 mm.long, (2.5-) 6.5- 12 
(-16) 111111. wide, each petal "lmost always with a bright red spot 
(rarely two) near the base. Filaments of the episepalous stamens (I - ) 
1.5- 3.5 mill . long, those of the epipetalous ones (0.5- ) 1-2.5 mill . long; 
!Lnthers (0,5-) 1.3-2 (-2.5) mill . long, Style (5,5- ) 7-12 111111. long, us
ually glabrous but occasionally pubescen t near the base; stigma (0.7- ) 
I-Pi 111111. in diameter, held well above the anthers at anthesb. Cap
sule 1.2- 4 cm. long, 1.5- 2,5 n1l1l. thick, more or less quadrangular in 
transectioll, straight or somewhat contorted. Seeds 0.9-1 mm. long, 
0.3-0.55 mm, thick. Gal11etic chromosollle number, ,, = 7. Self
incompatible, 

TYPE: San Diego, San Diego County , California, April-~1uy 1836, 
T. Nuttall (N Y; isotypes, B:-'l, K, GH, PH). 

DISTRlBlTTlO" (FigUl"e aO): Sandy fields near the coast or clayey 
grassland, often in openings of coastal sage, from Piru Creek and the 
Ojai Valley in Ventmll County south and east through southern Los 
Angeles, southwestern San Bernardino, Oran!,:e, western Riyerside , 
and the western two-thirds of San Diego Counties, California, and 
south in cismonl-ane Baja Colifornia to Ojos Negros and San Vicente, 
never far from the coast; rellching the margins of the desert in San 
Bernardino (near Hesperia) and San Diego Counties. Usually at low 
elevlttions, sea level to 2,000 ft., but exceptionally as high as 8,000 
ft. alt, in the mountains, where it occurs about the borders of meadows, 
Collected a8 It waif beyond its main area in the Goleta salt marsh , 
Santa Barbam ('ounty, Colifornia, "Introduced IIpparently wit.h 
Strealll gra\·el ... ," 20 June 1959, Pollard (CAS) and on ballast 
heaps at Kanaimo, VllncoU\-er Island,British (,,,hnnbill, 13 July 
1893 , Macoun (KM( ') . ('amissonia bislorla has o("casionully been 
cultivated in Europe, Ilt least in the 19th century. 

The chromosome number hus been determined from 29 individuals 
derived from 22 populations scattered throughout. the range of the 
species (see Appendix). Populations from 6.5 miles northeost of SOlll 

Juan (. npis trnno, Orange ( 'monty, Californiu, R 18782 (8 indiddullls) ; 
lowel' edge of Cle\'eland 1\ utioll.1 Forest, just abo\'e Sail Juun Camp
ground , Suntll Ana )'fo\lutains, Orunge County, CnliforHill , R1 8783 
(6 indiyiduuls); Poin t DIIlIle, Los Angeles County (2 individlluls); Hlul 
Clu,rcllHmt, Los Angeles COlillty, California ( 10 inuividllllb) J wel'e 
grown in the experimental garden and foulld to be seU-inl'ompatib1e. 
In ndditiol1, the ( 'lfll'emont struin wus growll hy Hagen (Indiana 
Uni\'. Pub!. Sci. Ser. 16: ;l09. 1950) who "Iso found it to be self
incompntible, Se\'ernl spe('ies of large bees of the genus Andrena sub-
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genem Uiandrena lind Onagra.ndrena are frequent oligoledic \·isitors to 
the Aowers of Camissonia bislorfa soon after they open in the early 
morning and doubtless are the most important IIgents in effecting 
c.ross-pol\ination in this species. 

Camissonia bistorta may well be an !lnnual derivative oC popula
tions similar to the sell-incompatible ones referred to C. cheiranfhijolia 
slIbsp. cheiranthifolia, although the reverse hypothesis cannot be 
excluded at present. Depauperate individuals of this species. found 
in dry years or unfavorable sites, often have relatively small flowers. 
IlS do plants ,tt the end of their flowering period. The stigma is, how
ever, consistently held above the anthers, and such plants can thereby 
easily be separated from the numerous related nutogamous species 
in secl. Holostigma. This species occurs sympatrically with C. lewisii. 
and It single obvious F, hybrid between the two species has been col
lected at Playa del Rey, Los Angeles County, California . Wedberg 272 
(herb. San Diego State College). This plant had abont 23 percent 
stainable pollen Ilnd nppllrently fnll seed-,et; ut meiosis it formed 
variable configurations of ehrolllOsomes, the maximum observed in 
14 cells being 1 pllir, 1 ring of 4, 1 chain of 3. nnd 5 nni\"lllents (H . L. 
Wedberg, pers. coml1l .). Camissonia bistorta also occut·s ndjncent to 
nnd hybridize; extensively \\·ith C. cheiranth~folia snbsp. slIjJnrticosa, 

FI(;uu: H .-California and Baja California, showing ranges of species of CamiSJonia sect. 
Holostigmo. : 6 = C./twiJii, with A=diploid chromosome counts (n=7); <)= C. pallida 
subsp. hal/ii with t=diploid counts (n=7). 
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as explained in the section dealing with that taxon. It has likewise 
been observed growing sympatrically with C. micrantha, C. hirtdla, 
O. ignota, C. intermedia, C. conjusa, and C. tobusta, but hybrids between 
these predominantly autogamous species nnd C. bistorta have not been 
found. Cami8sonia bistorta is probably relatively similar to the popula
tions ancest ral to at least some of the autogamous taxa in this section , 
the most obvious relationship being thot with C. lewisii . 

In his original treatment of this species (Bot. Gaz. 85: 266-267. 
1928), :\1:unz included two varieties in addition to the typical one. 
The first of these, Oenothera bis/or/a val'. veitchiana Hook., was applied 
to inland populations with rel!1tively slender, long, and straight cap
sules which differed in these respects from the series of coastal popu
lations, including the type of the species, which have thicker, shorter, 
usually coiled capsules. These two entities intergrade so broadly that 
it does not appear useful to segregate them taxonomically. The other 
variety recognized by Munz, O. bis/oria val'. hallii (Davids.) Jeps., 
intergrades completely with the entity designated by Munz O. hirta 
val'. exjoliata (A. Nels.) Munz and is here treated, together with 
that taxon , as the species (.'amissonia pallida (Abrams) Raven. Cam
issonia pallida and C. bistorta do not occur together, as far as I kn ow, 
and, although both entities are diploid (n=7), there appears to be 
no evidence for morphological intergradation or even of overlapping 
patterns of variation . 

The report of Camissonia bistorta from Santa Catalina Island, 
California (Millspaugh & Nuttall, Field Mus. Pub!. Bot. 5: 183. 
1923 ; as Sphael'ostigma bistortllm) is based on misidentified specimens 
of C. l'obll8ta and C. calijornica, which I have seen. 

28. CAmissonia guadalupensis (S. Wats ,) Raven , Brittonia 16 : 284. 1964 . 

Erect annllul with short branches usually arising above the base; 
plants thick-stemmed , heavy-set, with conspicuously exfoliating epi
dermis, subsucculen! , villous or strigose all over, 2-18 (- 35) cm. 
tall. Lea " os narrowly elliptic in the basal rosette to narrowly ovate 
on the stems and in the inflorescence, 1.2-3.8 (-9.5) em. long, 0.5-
1.2 (- I.H) em. wide, sparsely and weakly denticulate, the apex acute 
(lower leans) to ob tuse (upper leaves) , the base "ttenuate (lower 
leaves) to rounded or truncate (upper leltves); leaves subsc.o;sile. 
Inflorescence with short glandular trichomes in addition to the pre
dominant sort found on other parts of the plant. Hypanthium 1.6-
2.4 mm . long, 1.2- 1.6 mm. across at the summit, sparsely pubescent. 
with short erecl trichome; in lower portions within. Sepals 1.9-3.2 
mm.long, 0.8-1.6 mm . wide. Petals 2.8-4.2 mm.long,2-3.6 mm. wide, 
sometimes with It prominent red dot near the base of each one. Fila
ments of the episepalous stamens 1.3- 2.3 mm. long, those of the epi
petalous ones 0.4-1.6 mm. long; anthers 0.4-0.8 mm. long. Style 
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3 .2-4.5 mm. long, short-pubescent neur the base; s tigma 0.5-0.8 
mm. in diameter, surrounded by the anthers Ilt anthesis. Capsule 
10- 18 II1nl. long, 2.8-3 .511101. t.hick neor the bnse, very henvy in npl'eor
ance , quadrangular in transection nnd deeply grooved nlong the 
lines of dehiscence, straight. or slightly cun'ed outwnrd . Seeds 0.,75-
0.9 mOl. long, 0.4- 0.55 mm. thick. Gametic chromosome number, 
n= 7. Au togamous. 

DISTRIBUTION (Figure aO) : Sandy lIots, duues .• md arroyo bottoms, 
San Clemente Island , L os Angeles County, Cnlifornia (subsp. elem
entina), und Islu Guadalupe, Buju C"lifornill (subsp. guadalupens;8). 
Sea level to perhaps 1,200 ft. "It . 

Reciprocal F, hybrids were mad e between progenies of R 17628 
(subsp. clemenl'ina) und Moran & /\'r11 8/ 6737 (subsp. lIuadalupensi.). 
These plants had It mixture of all t hree sorts of pubescence found in the 
two subspecies, the strigose pub.,,;cence of subsp. yuadal/l.pen.~':s , 

however, being rela tively sparse. The hybrids had a red dot near the 
base of each petal, ns in subsp. clemen/ina , hut this WIlS reduced in 
size. They nppenred to have filII seed-set , comparable to that of t he 
parents. Two of the F, individuals in which subsp. guadalupen.;s 
was the pistillate parent (= RI8771 ) nnd one in which subsp. clem
entina was the pistillate parent hnd 7 bivalents nt meiotic metnphnse I 
and diakinesis, and thus Ill> evidence of chromosomol structural 
heterozygosity. The pollen stninability in cotton blue in Indophenol, 
cakuln.ted from 11 sample of 200 groins in each ense, was menslired in 
three plants in which subsp. !/uadalul'en.is wns (he pis tillate porent 
and found (0 be 41.5 , 49 .5, and 41.5 perrent ; in two J." plants in which 
subsp. clemen/ina \1'1," the pistillate porent, the percentnges of s tainable 
pollen were, respectively, 58 and 38 percent. As r ompnred with the 
98- 100 perrent stninnble pollen fOllnd in snmples token from both 
parents grown IInder the sume conditions, these figures indicate 1\ 

substantinl reduct inn in fertility in the hybrids, nlthough seed-set 
docs not Ilppenr to he impnired. N onetheless, the vcry close mOf
phologit'ltl rehtt.ionship bel\\'cen these Lwo cnt.ilic:; nnd their evident 
di~tirH'f.iveness when cOlllllitred \\'ith other :-;pe('ic:-l cun seemingly best 
be indiculed by l'etuiHin~ them within n single tuxonomic :-;J)ecics, 

288. (;amissonia,uadalupensis subsp. guadalupensis FH;['Rt; 3-1 
Oenothcra guarialupensis S . WiltS., Pro{' . Am('r, Acad . II : Ii i). 1 ~7H . 
Oenorlwrll (Jllarialllpr.118113 subsp. !Jllada{/Ip('n:~ i.'1 MUII Z, !'. AIIH' I'. Fl . ]1. ;i : 16U. 

lU6;i . 

Pubescen('e s trigose wi t h ~oJ1le longer 1 J'idlO111Cti in inflorescence, 
but 110 glundulur ones. Petnls without red dot ut. bnse. Gametic 
chl"()mosome num bel', n= 7. A utt)g OIIIOlIS . 

TYPE: Isla Guadalupe, Baja Cnlifornill , February-May 1875, g 
Palmer (GH ) . 
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35. 

34. 

FIGURES H-35.-ComiJ.fonia gllodalup(n tis, X l ; 34, C. guado/upnlJis subsp. guadolupnuis 
(Rne" 18175, DS); 35, C. gllodo/upuui, slibsp. dunnuino (RQDfn 17284, DS). 
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DISTRIBUTION (Figure 36): Isln Guadalupe, Baja CalHornia, known 
with certainty only from the sandy bed of Arroyo Melpomone, 
900-1,300 ft. alt. 

ADDITIONAL SPECIMENS EXA\UNEn: 

BAJA CALIFORNIA: I SLA GT:ADALUPt,:: Bed of Arroyo .:\lclpomone, .~oran 
12070 (SD), Moran & Ernsl 6737 (SD); progeny of Moran & Ernsl 6737, R17530 
(DS), 18175 (DS). 

• 

" " 

b~ .A . " 
FIGURE 36.-Portion of the southwestern United States and northwestern Mexico, showing 

the ranges of speeLes of Camisionia sect. /loiOJligma ; + = C. guada/uprnJis subsp. 
guad,J/upensiJ.' *=C. gUQdalupul$is subsp. cl~melltitla ; b.= C. pro(1fJiltJ, with 4=dip
laid chromosome counts (n = 7); O=C. ,nicranlna. with .=diploid counts ("=7), 
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The chromosome number has been determined from two plants of 
this population, grown in the experimental garden (see Appendix). 
Plants of this subspecies were more highly autogamous than those of 
subsp. clementina when the two were grown in the experimental garden. 

288. Camissonia ,uadalupensis subsp. clementin. (Raven) Raven, Brittonia. 
16: 284. 1964. F,GURE 35 

Oenotkera guadalupen.sis 5l1bsp. clemenlinu Raven, Aliso 5 : 332. 1963. 

Pubescence dense, villous, with short glandular trichomes also 
preseut in the inflorescence. Petals each with a red dot near the 
base. Gametic chromosome number, n=7. Autogamous. 

TYPE: Common on pebbly dune above ocean south of Eel Point, 
San Clemente Island, elevation 40 ft., Los Angeles County, California, 
9 April 1962, P. H. Raven 17125 (RSA). 

DISTRIBUTION (Figure 36): Restricted to San Clemente Island, 
Los Angeles County, California, where it is common on dunes around 
the north end and down the west shore, perhaps to the south end; 
up to 100 ft. elevation. 

ADDITIONAL SPECIMENS EXAMINED: 

U.S.: CALIFORNIA: SAN CLEMENTE 1., LOS ANGELES CO. : Trask 1684 (E, POM, 
US), Murbarger 154 (UC), Piehl 631101 (SBBG), Blakley 5224,5254 (both BBBG) , 
R17260, 17284, 17301, 17628, 17954, 18023 (an DB). 

The chromosome number has been determined from single indivi
duals of three populations, including the type collection (see Appendix). 
Plants of the subspecies were facultatively autogamous when grown 
in the experimental garden at Stanford, the flowers not selfing as 
early in the day on which they open as in subsp. gtUUlalupensill. In the 
latter, the anthers scarcely left contact with the stigma at any time 
after opening. Cami8sonia guadalupensis subsp. clementina has been 
observed growing sympatrically with C. cheiranthifolia subsp. 
cheiranthifolia. 
29. Camissonla lewisii Raven, sp. nov . FIGURE 32 

Oenothera hirla var. typica Munz, Bot. Gaz. 85: 262. 1928; pro parte. 
Oenothera micrantha sensu Munz, N. Amer. Fl. II. 5: 106. 1965; pro parte. 

Herba annua villosa, ad C. micrantha simiJis, ramis plurimis decum
bentibus e rosula centrali radiantibus, rariore eaule singulari erecto; 
rami ad 0.6 m.longi. Folia 1-8 em. long •. 0.2- 1.1 em. lata, dentieulata. 
Inflorescentia pilis brevibus gladulosis longioribusque ereetis patenti
bus pilosa. Hypanthium 1.5-4 mm.longum, ostio 1-2.5 mm. diameter. 
Sepala 1.7-3.5 mm. longo, 1-1.5 mm. lata. Petala (2.5 -) 3-5.5 mm. 
longa, (2-)2.5-5 mm. lata, plerumque prope basin puncto rubro uno 
vel duo. Filament. staminum episepalorum 2-2.8 mm. longa, ilia 
epipetalorum 1-1.7 mm. longa; antheme 0.7-1.2 mm. longae. Sylus 
2.8-4.5(-5.5) mm. longus; stigma 0.7-\.8 mm. diametro, sub antheris 
circumnexum. Capsula 13-20 mm. longo, \.8-2.2 mm. erassa, tran-
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sectione valde quadrangtllaris in spiram laxam contortlt. Semina 
0.7- 0.8 mm. longa , 0.5-0.6 mm. crllsa, nbuvoidea. Chromosomatum 
numerus gametictls, n= 7. Autogamtt. 

TYPE: Common in open dayey grnssland, with ESCMClwlzia, 
Abronia, and grasses, 1.1 mile north of Colonitt Guerrero, elevation 
200 ft., Baja California, 30 ~Inr"h 1962, P. H. Raven 17035 (OS; 
isotypes, RSA, US). 

DISTRIBUTIOX (I!igure :la): Open sandy Ilnd ('layey grassland, 
coastal dunes Ilnd beache.'i, ne,'e" fill' from the eollst, from sea level 
to 1,000 ft. lilt., Point Dume Ilnd the Los Angeles Basin, Los Angeles 
County, California, south to Cfird6n Grunde at the northern edge of 
Territorio de la Baja Californill Sur. 

SELECTED SPECIMENS EXAMI~ED: 

U.S.: CALIFORNIA: LOS ANGELES CO .: Hollywood, Dat"id80n 1437 (LAM); 
Inglewood, Abram. 3232 (DS, Gil, LA, ~MC, ~Y, PH, paM, DC, DS): Roscoe, 
Eastwood 242 (CAS); Point Unrue, ;lIars (LA); Ballona Harbor, Abram.'; l192 
(DS, POM); San Pedro, Eoatu;ood 166 (CAS) . ORA~GE co.: Santa Ann, King in 
1908 (JEPS); Bee Canyon, Rnncho Santa Ana, Hou:ell in H)28 (RSA). SAN IIJEGO 

CO.: Fallbrook, Jones ill 1882 (OS, GIl, KY, PO::\I, U!\[, UC); Agtlll Hediondu, 
Pei""" 3409 (OS, R~I, RSA): 4.6 mi . E. o[ San Pasqual, IU7406 (OS): EI 
Segundo, Purer in 1931 (SO); San Luis Hey, Gander in 1937 (SD) j Crown Point, 
Gander 143.8 (SO); Oneonta, Chandler 5094 p.p. (NY) i Bird Hock, F, E. & E. S. 
Clement, 184 (COLO, .', GH, XY, PII, t:C, UCSB), 185 (COLO, l ', GB, NY, 
PH, DC, DCSB): Point Lorn. , E .. twood in 1913 (CAS, Gil, )<Y, US): Oce.n 
Bench, Brandeoee 1645 (CAS, P, GR, LE, Nl\.IC, ~Y, POM, Rl\,t , DC, US); 
1.5 mi. from J3.mul toward Otay 1>3.10, Wiggins 1923 (OS). 

BAJA CALIFOHNIA: Tijuallu valley, Orcutt 82 (F, GH, US): ranch 29 mL 
SW. of Tijuana, Jones in 1925 (PO::\1) j Df'scanso Dunes, Rli060 (DS); H. end 
o[ Ensenada Bay, 11I7006 (0:";): 9.3 mL S. of Sail Vicenle, Rli044 (1)8): 2.5 mi . 
W. of 8:nn Vicente, Kadish in 19.16 (LA); 7.4 mL :\ . of Ejido ::\Icxico, RI7041 
(DS); 4 km. t-i. of Ejido ::\I6xico, IU2230 (OS); 4 mL \V, of Colonia. Guerrero, 
BlaA-ley 6302 (OS, SBnG); :o:)nnto Domingo (Hamilton's Hanch and vicinity). 
Wiggins 4494 (CAl:", DS, GIl, LA, :\Y, PO::\I, ve, US); near Hed Hock above 
Hamilton's Ranch, Thomas 1:30 (D~, OHC); ~all Quintin, Rpliny & Robison in 
1935 (DS, UC, :,\Y) , San QUint.fn Bay, 1M!., J'ulmtr fill (CA~, F, GU, XV, 
PH, UC, US); Socorro, Cronerniller 30i6 (DS, PO:\l); 20.6 km. S. of road to San 
Quintin, IU2396 (DS) ; 20 mi. ~. of EI Rosario, Harbison in 1935 (RD); 3.7 mi . E. 
of Punta Bujn t.ownrd 1<:1 ROSArio, Gregoru356 (HSA) ; 16 km . SE. of EI Ho:;ario, 
R12466 ( OS); El Cnil6n Hancho, Hear Calmnllf, Hainrs (tc Stewart ill H}35 (I)S); 
EI Poso Allem:{n, Brandegee in lSS9 (DC); Cnrd6n GrnndC', Brandeyee in 1889 
(UC). 

Camis80nia lewis ii , nil Ilutogamous diploid species, CRn easily be 
recognir.ed by its short, usulllly once-coiled capsules that ure square 
in transection in living mn,teriol. It is quite similllr to some eonstu) 
populations of C. bistorta, such us those found in San Diego County, 
California, u.nd may have been deri,'ed frum populations of this sorl. 
The chromosome number lit" been determined from 23 individuals 
representing 19 populations, scattered throughout the runge of I·he 
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species, including the type collection (see Appendix). An apparent 
hybrid with C. bi810rla was onee coller-ted, us discussed under that 
species, and C. lewish likewise occurs sympatrically with C. cheiranthi
folia subsp. suffruticosa, C. proavita, C. micrantha (at Point Dume and 
Playa del Rey, Los Angeles County, California), C. ig-nota, C. inter
media, and C. Tobusta. No hybrids with these species have been ob
served. 

Camissonia lewisii is named in honor of Harlan Lewis, who intro
duced me to tbe study of Onagraceae when I was a graduate student 
at the University of California, Los Angeles. Judging from its mor
phology and distribution, this species is certainly one of the parents 
of the hexaploid C. robusta, which can, however, easily be distin
guished by its more robust, erect habit" less sharply angled capsules, 
and high proportion of 4- and 5-pored pollen grains. Camissonia 
lewisii is probably not directly involved in the ancestry of any other 
polyploid species. 

30. Camissonia pro.vita Raven, sp. no\', FIGURE 38 
OenotMTa hiTta var. typica sensu l\lunz, Bot. Gaz. 85: 262. 1928; pro parte, 
Oenothtra micrantha sensu Munz, N. Amer. Fl. II . 5: 160. 1965; pro pa.rte. 

Herba annua sparsissime strigulosa, omnino eglandulosa, ad C. 
micTantha similis, rosula densissime florens, ramis prostratis crassius
culls ad 45 em. longis tarde e rosula crescentibus. Folia conferta 
lineares vel angustissime elliptica, 2-9 em. longn, 0,2-{).55 em. lata, 
ad petiolum gradatissime attenuate, sparsissime denticulata; petiolus 
ad 2 cm. longus. Inflorescentia densiore strigulosa, conferta, interdum 
pilis paucis longioribus patentibus praedita. Hypanthium 1.2-1.8 mm. 
longum, ostio 1-1.2 mm. diametro. Sepala 1.8-2.8 mm. longa, 0.8-1.2 
mm. lata. Petala 2.6-3.5 mm. longa, 1.8-2.2 mm. luta, immaculata. 
Filamenta staminum episepalorum 1.2-1.6 mm. longn, ilia epipet
alorum 0.5-1.3 mm. longa; antheme 0.6-{).8 mm. longue. Stylus 2-3.2 
mm. longus; stigma 0.8-1 mm. diametro, sub nnthesi antheris cir
cumneXllm. Capsula 15-20 mm. longa, 1.3-1.5 mm. cmssa, tran
sectione in siceo quadrangularis sed in vivo subquadrangularis, 
anglliis subrotundatis ; capsulae rosu]ae rectae, iJlae rn-morum in 
spiram unum vel in spiras duas contortae . Semina 0$-0.9 111m . longtl, 
0.5- 0,6 mm. crassa. Chromosomatum numerus ~H.meticus , n= 7 . 
Autogama. 

TYPE: Disturbed soil by roadside, with Orthocarpl/s purpurascens, 
EschsC//Olzia, Brassica, near kilometer 201, 5.5 miles south of San 
Vicente, 950 ft., Buju California, 29 March 1962, P. H. Raven 17020 
(OS; isotypes, RSA, US). 

OISTHIBCTIO" (Filture :l6) : Sandy flats and dunes !llong the beaches 
or in the valleys up to 2,200 ft. alt., northern Baja California from 
the vicinity of San Vicente to near Misi6n San Borjas. 
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37. 38. 

FIGUIlES 37-38.-Spccics of CdmiHonia sect. l/% Jtigma X I : 37, C. micronrlta (Rotl111 

18245, topotypc, DS); C, proavita (Ravrn 17020, holotypc, DS), showing on ly a portioI' 
of the dense central tuft and one of the branches. 
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ADDITIONAL SPECIMENS EXAMINED: 

B~JA CALlFOHNIA : 21 mi. S. of Santo Tom's, Wiggin. 4273 (OS, NY, 
POM, US); San Tclmo Plains, 7 mi . E. of San Tclmo on road to Rancho San Jose 
(Meting's Hanch), W£ggin8 9735A (DS); Sau Te1mo, Brandfgee in 1893 (UC) j 
Los Alisos, ca. 5 mi. S. of ~leling' !S flanch, en. 750 m, Moran 11341 (SO): San 
Quintin Bay, 1889, Palmer 656 (C, F, GIl , NY, PII, US): 20.6 km. S. of road to 
San Quint-in, R12397 CDS) ; near Hosario, Orcutt in 1886 (Ue) ; 16 km. SE. of El 
Rosario, H12493 ; sandy wash at junction of .1::1 ~H.rmol and San Fernando roads, 
25 mi. \V. of El M6rmol, lViggin8 4343 (DS); Rancho Ramona, 29°53'N. lat., 
115°06'W. long., Huey in 1958 (SO); Sail Borjafl, Brandegee in 1889 (UC) . 

Camissonia proavita is an autogamous species obviously closely 
related to C. micrantha but easily distinguished by its very crowded 
habit and subglabrous vestiture. Most collected plants have no side 
branches and present a very dense cluster of 50 or more capsules 
in the basal rosette when mature. The branches are thicker than in 
any other member of the section, and the plant presents a very dis
tinctive aspect at all stages of its life cycle. More than 200 miles sepa
rate the northernmost station of this species from the southernmost 
mainland locality of its close relative, C. micrantha. 

The name "proavita" (= ancestor) was assigned to this species 
because of the hypothesis that it was one of the diploid ancestors of 
tetraploid populations of Baja California assigned in the present revi
sion to C. intermedia, the other being C. ignota. At present, it appears 
more likely that all populations of C. inhlrmedia have had a common 
a1lotet.raploid origin involving C. micrantha and C. hirtelk, but 
concrete evidence is not available to disprove the earlier hypothesis 
completely. 

Cami880nia proavita occurs sympatrically with C. cheiranthifolia 
subsp. suifruticosa, C. lewisii, C. hirtella, C. ignota, C. inhlrmedia, 
and C. robusta, but no natural hybrids have been observed. The 
chromosome number of these species has been determined from 4 
individuals, each from a different population, including the type col
lection (see Appendix). 
31. Camissonia micrantha (Hornem. ex Spreng.) Raven, Brittonia 16: 284 . 1964. 

FIGURE 37 

Oenothera hirta Link, Enum. Hort. Bcrol. ]: 378, 1821; non Oenothera hirta 
L. 1760. Type: SccdlS from California, grown in the Berlin Botanical 
Garden (authentic material, NY). 

Oenothera micrantha IIornem. ex Spreng., Syst. 2: 228. 182;), 
Hoiostigma micranthum (llorncm. ex Spreng.)' Spach, ~ouv. Ann. :Mus. 

Paris 4 : 335. 1835. 
Sphacrosligma hirlum (Link) Fisch. & 1\·tcy., Ind. Scm. l1ort. Petrop. 2: 22. 

1835. 
Spha erostigma micranlhum (llorncm. ex Sprong.) Walp., Hcp. 2: 77 . 1843. 
Oenothera hirta var. typica MUllZ, Bot. Gaz. 85: 261. 1928. 

Annual with spmwling branches up to 0.6 m. long from a basal 
rosette, or more rarely with a single erect stem. Plants more or less 
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densely villous all o'·el'. Leu"es yery narrowly elliptic ill t he basal 
rosette , t·he upper olles proportionately broader Ileal' the base but, 
rarely broad enough to be called lallceolate, 1- 12 cm. long, 0.2- 1.; 
mIll. wide, denticulate, the npex ncute, the bnse llarrowly rllneate (in 
the basal rosette) to rounded; petioles of lower leaves to 2 cm. long, 
the upper lea"es subse"ile. Inflorescence more densely ,·illotls than 
the rest of the plant, ustllllly gmyish, rarely with 1\11 tlllderstory of 
short, glandular trichomes. HYl'anthiulll 1.2-2 mm. long, 0.8-1.5 mm. 
across ut the summit, It few triehomes within near the bose. Sepals 
1-2.2 (-2 .5) mm. long, 0.4-1 mm . wide. Petals 1.5- 3.5 (-4.5) mm. 
long, 0.8-2.2 (-2.5) mm . wide, occasionally with 1 or 2 red dots near 
the base. Filaments of the episepalous slllmens 0.8-1.5 mm.long , those 
of the epipetalous ones 0 .5-0.8 (- 1) mm . long; ""tliers 0.4- 0.6 mm . 
long. Style 2-:tS mm. long, with It. fe\\" trichomes near the base; 
stigma 0.5-0.6 nun. in diameter, surrounded by the ILllthers at anthesis. 
Capsule J.:l- 2 (-2.5) cm. long, 1.1- 1.2 (-1.8) mm. thick, subterete in 
living muterial but drying more or less quadrangular in t.ransection , 
straigh t or curved in Ul' to slightly more than one complete spiral. 
Seeds 0.7- 1.1 mm. long, 0.3-0.6 mm. thick. Gametic ehrolllosome 
number, n=7. Autogamous. 

LECTOTYPE: Grown in the Copenhagen Botanie.al Garden, probably 
in 1821 , from seeds doubtless collected in the vicinity of Fort Ross, 
Sonoma County, California (probably at Bodeglt Blty) (C). 

DISTRIBUTION (Figure :l6): Endemic to California, where ii, grows 
on e.oastal dunes and beaches or aWlty from the ocean in sandy fields 
and in washes, from the "icinity of Bodega Bay, Sonoma COllnty, 
and near Rio Vista, Sacramento County, sOllth in the COllst Ranges 
to t.he Los Angeles Basin find the northern edge of Sail Diego COllnty; 
11.180 011 Han Miguel, Snnta Rosa, ~n.ntu Cruz, nnd Hanta Catalina 
Islfinds. From sea level to about 1,000 ft. IlIL "ery I'ILrely lip to about 
2,500 ft . Also collected once, probubly on ballast heaps, in the "ieinity 
of No.naimo, Vu.ncoHver Islalld , Brit.i~h Uolumbiu" la July 1893, 
Ala~lJlln (B~-1). RIlt.her widely growil in EuropelU\ botanical Atlrdens 
from t he 1820s to the present. , liS n enrio:-;iLy. 

RErHI:;SBNTATIV}~ SPEcnlENS l';XAMIN}:D: 

V.~ .: C .\LI }'OH NI .\: COSTIt .\ ('0:-;'1'.\ ('CI .: San Lt.'undro, Edwarrl8 ill l~ii (N Y): 
Strawb('rry Canyon, B('rkC'II'Y lIiII:-;, l':l . I ,:~OO ft ., HSH82 (CAS) ; :<:lud hilili K of 
Antiuch, H('Il('TSR~12 ( 1) :-:., .... (;11, XY, Pt' , 1j~. \\o'Tl ' ) ; IH'ar B~· roll. H eUer 14400 
( D:-:). ntE8 !"Oo co.; Lo!' (illlOs C~lIIY()1I 4 mi. ~. of Coalinga, Howell 5R04 (C A~). 
KEltS CU .: Alec Cook H.ocks, Ct'dar Canyon, :l,:WO ft., 'i'will8eilllann 1 1\)4 (CA~). 
LOS ANGt;LEI:\ CO.: Big Tujunga wash, Ahram.1 la90 (D~, PO:\l): POUlonll, Jlllnz 
ctul. 2300 ( I)S, P():\I ); Playa del Itey , Rwan i5a6 ( I)~, LA , H:\I, Ue); IUouthof 
Hamilton Canyon, Santa Catalina I. , Fosberg ~431;) ( F, LA:\l, NY, PH. PO:\I , 
SB"M, VC, US); Avalon, ::)ant..:l Catalina I., Trask il~ 1898 (US). M.\RIN co. : 
Xear Radio Station, Pt. HCYf'''' Ptminsulu , Howell 20956 (CAS, H~A). MOS-
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1'EItEY co.: ~car Dr l 2\font(', Heller 6659 (DS, F, tiH, LE, NY, PH, PO~fJ V C, 
UR); Sail Ardo, H ardham 10004 (1)8); Pajaro II ill" Chandler 386 (liC); 20 mi. 
(rom Carmel up Carmel H., rO:ld to Tassajara Springs, Wolf 3773 ( UC) ; Pacific 
r tlllcy, Santa Lucia :\ltt'!., Plaskell in 1898 (CAS) ; Yincyurd Canyon nond 12 
mL W. of Parkfield, W i ggins 8020 (DB, Gil, He); Los Laurc10s Road, 8 mi. N . of 
Carmel \'alley, ca. 600 ft., Hose 57052 (COLO, ItSA, US); Hycamore Canyon, 
1 mi. S. of Big Sur :'itatc Park, Uristol 27 (Frc~no Stat(' College herb.). OR .. \N GE 
co,: Bryant Ran ch, Wolf 3778 ( DS, HSA). HIVE }tSItlE co.: Elsinore, ~\{c C. in 1892 
( DS) ; 1.4 mi. W. of junction of Ilwy. 60 with \ 'an Buren Ave., Wedberg 227 (San 
Diego State College herb.), S .U : tt.\MENTO co.: Brannan I. Stntc Park, near Rio 
VisLa, R20177 (DR). S AN BENITO CO.: Abollt. 4 mi. N. of Pinnacles Lodge, Baker 
0282 (RSA). 8:\S BEltN.\RDINO co.: Red Hill near Upland, Johnston 1196 (OS, 
PO;\[, UC, US) . !;,o\N DIEGO CO,: U.S. Hwy, 395, 2 mi. S. of turn to Lila.c, R16950, 
IU7457 (both D8), SAN FRAN CISCO CO,: Flci8haekeT Pool, AbramlJ 12192 (DS; 
h.18is for jig. ;1434 in Abrams, Ill. FI. Pac. States 3: 203. 1951) . SA N JOAQL"I~ CO. : 

Corral Hollow, Hoover 3034 (UC). 5:\N LUI S Q BI SPO CO,: Baywood Park, Morro 
Huy, Hardham 9072 (DS, RSA); 3 mi. E. of Hanta :Vlargarita, LinlJley & Afac
Swain 59-84 (HSA, VC); 10 mi. E. of Creston on La Panza Road, Hoover 7099 
(RSA); Arroyo Grande, Brewer 446 (GR, DC, US), S.\N MATEO CO. : San Pedro, 
Elmer 4813 (ARIZ, CAS, DB, NY, OSC, PO;\J , t.;C, US); Ano Nuevo Point, 
Th{)mas 10178 (OS). SAN T .\ B ... RBARA co.: 5 mi. S. of Surf, Ferris 7543 (DS, POM, 
VC); 5 mL from Lompoc, Munz 9269 (e, PO)'1.) ; Fox Canyon, Santa Barbara, 
Smith 1698 (RSA, WTU); 3 mi. ~. of Carpinteria, L,wis [298 (LA); San Miguel 1., 
Blakley 5083 (DS, SBBG); Sant.a Rosa I., Water Canyon, Munz & Crow 11694 
(G Il, LA, asc, PO:\f, RSA); Santa Cruz 1., vicinity of Pelican Bay, Abrams &: 
Wiggins 41 (CAS. US, GH, UC), !HNT.\ CRUZ CO,: Ben Lomond sand hills, Rost 
33241 (WTU); ca. 3.5 mi. W, of Watsonville, Thomas 3104 (DS, RSA) . SONOM.\ 

co,; Bodega Point , Eastwood 4831 (CAS, CH, PH) . YEST U R A co.: Beach ncar 
mouth of Yentura n., Pollard ill 1047 (COLO, RSA). 

Camissonia micrantha is a diploid, autogamous species which has 
in the pnst been interpreted much more broadly (Muuz, Bot. Gaz . 
85: 260-265. 1928), including all species of this section except C. 
cheiranthijolia, r. bUitorta, .. nd C. gun.dalupensis. As interpreted here, 
i t includes most of the material referred by ),lunz (Ioc. cit.) to Oeno
thera hir/a nil'. hiT/a, excluding mostly collections of lhe tetraploid 
C. in /umedia , which in part blurs the morpholof(ical distinctions 
between it~ t,,·/\ dil)loid ancestors, C. micrantha "nd C. hirtella. The 
chromosome number of ( '. micrantha has been determined in 47 
individuals representinf( :l9 populations frolll throughout the range of 
the species (see Appendix) . 

CamUiRonia micran/ha is most closely related to the allopatric 
C. 1'l'oavita, Il.S discussed IInder that species. It is one of the diploid 
ance.';tors Hut only of t.he tetrnploid C. intermedia , tL"; jus t mentioned . 
but has probably combined with this tetmploid to gj,'e ,.ise to the hex,L
ploid C. hardhamiae. Camixxonia micrantha OCCUl'>; sympll.trically with 
C. eheiranthijolia subsp. cheiranthijolia, C. bUilor/a , C. lewisii, C. hirlella, 
C. intermedia, C. conjllsa, ('. hardhamiae, C. I'ueiae, nnd C. robll-sta, but 
no hybrids with any of these species have been observed. 



282 CONTRIBUTIONS Fumr THE NATIONAL HERBARIUM 

The po[>ulat.iolls of C. micrantha !("owing 011 the cOlLs!nl dllnes "nd 
benehes of northern :\Jarin and southern Sonoma Counties consist of 
plullh that are 1I10re robllst alld larger flowered than those found farther 
sOllt.h. SIIch plunts mlLt.ch Lhe type mlLterial very riosely ILlld also are 
identical with plants growl! fl'OIll ~ed sent. from the COI)cnhll.gcll 
Botlmical Garden and growII ILt Stunford (RI8242). These seeds may 
have beell dcri vcd frolll direct descendants of the originu.l introductions, 
the species uPl'lLrently having been in cllitimtion in Europe contillu
ollsly since the 1820s. 

32. Camissonia hirtella (Greene) Haven, Britt-ouiet 16: 284. 1964. 
FIGURES 39, 40 

Oenolhera hirlella Greene, Flo }'r:Jllcisc. 215. 1891. 
Sphaerosligma hirteUum (Greelle) Sronll, Bull. Torrey Cl. 23: 190. 1896. 

Sphaerostigma arcnicola A. Nels. (,'arenicoiulll"), Bot. Gaz, 40; 58. 1905. 
Type: Tas:lajara Hot Springs, Santa Lucia :\Hs., :\lonterey Co., Calif., 
JUlie 1901, A. D. E. Elmer 3192 (OS: isotypc, US). 

Oenothera hirta var. jonesii II. Lev., :\Ionogr. Onoth. 213. 1905. Lectotype: 
Drytown, Amador Co" Calif., 500 ft.., G. Hansen 543 (DS; isotypcs, NY, 
POM, UC. Cf. A. Nelson, Bot. Ga,. 40: 5U. 1905). 

Sphaerostigma micranth1t'YIl var. jonesii (II. Lev.) A. Xeis., Bot. Gaz. 40: 59. 
1905. 

Sphaerosiioma bisiortum vax. reedii Parish, ':\luhleubcrgiu. 3: 60. 1907. Lectotype: 
Waterman Hoad, 3,000 or 3,500 ft., San Bernardino Mts., San Bernnrdino 
Co., Calif., S. B. Parish 5794 (isotypes, GIl, NY, UC). 

Sphauostigma hirtellllln var. montanum Davidsoll, ::,!luhlenbergia 3: 108. 
1907. 

Denothera micrantha var. hirlella (Greene) Jeps ., ~1an. Fl. PI. Calif. 684. 1925. 
Oenothera micranlha var. reedi£ (Parish) Jeps., !\"1an. Fl. PI. Calif. 684. 1925. 
Oenothera hirla var. jonesii f. recdii (Pa rish) :Munz, Bot.. Gaz. 85: 263. 1928. 
Oenothera micranlha var. joncsii (H. Lev.) Munz, Amer. Journ . Bot. 19 : 778. 

1932. 

Erect. unntfal , generl\lIy similar to C. micrantha, with one or more 
u.scendillg' briLllches from the ba~al I'O:iettc. Upper ICiwes narrowly 
o""te or oyate (rarely lanceolate) , the apex acute, the base cordate 
1.0 truncate. Inflorescellce almost ll.lways with an understory of short 
glandul"r trichome •. Hypanthiulll 1-3 nlIll . long, 1- ;\ mm. acrOss at. 
the summit. Sepals 2.5-6 mm. long , 0.6-2 mm. wide. Petals 2- 9 mm. 
long, 1.3~7 111111 . wide, sometimes red-dotted nen.l' the base, oeco.
,ionnlly with u salient tooth arising from the emargin"te "pex. Filn
ments of the episepalous st.amens 1.2-0 mm. long, those of the 
epipetnlollS ones 0.5-3 mill. IOllg; tLuthcrs 0.4- 1 mm, long. ~tyle 2-8 
rnm. long; stigmll. 0.5-1 HUll . ill diallleter, sUI'I'ounded by t.he anthers 
at untliesi::;. CILpsule 0.75- 0.0 1Il1ll. thick, terete, (Jlwe 01' twice con
torted. Gametic chromosome llumber, n:;..; 7. Autogamous, 1'1l.rely 
cleistogumolls. 

LECTOTYPE : ~It-. Hamilton , ~allllL CJnrt\ COUllty, Cnlirornin., July 
1891, g L. Creme (ND). 

DISTRIBUTION (Figure 42) : On ul'IIshy hills and slopes, often locally 
abundant on burns, frolll Trinity and Amudol' COllllties southwa"d 
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41. 

40. 

39. 

~.-..... 

FICUkES 39-4I.-Species of CamiJ,Jonia teet. HoloJligmd, X l: 39-40, C. hir~IJ(J : 39, sman 
flowered plant (R(W(n 17473, DS); 40, large-flowered plant (Ratltft 1741 6, DS). 41 C. 
r.lnut. (R"",nI7043, DS). 
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FIGURE 42.-Portion of the southwestern L"n itcd States and northwestern ~1c:xico, showing 
the ranges of species of CamiJSollia sect. JloloJtigma: O= c. hirttlla, with . = diploid 
chromosome counts (n=7) ; C:.=C. pailida subsp. pallida, with .A. = diploid counts 
(.~7). 

ill the Coast Rallges find Sierrll "enLd" of California to the Sierra 
Juarez nnd Sierl'lL Hau Pedro \Ifirtil' (sollth to ,·u. :30°45' :\ . lilt .. ) of 
Baja California, as well liS t,he hills to their wes(, ; usually awlI.Y frum 
the immediate COllst und Iml'cly l'clt('h il\~ the mttrgins of t.he desert. 
Frolll nenl' ,ell le\'el to 7,500 ft . nit. 

REPRESESTATIVE S PECDIE:'-iS EXA:\flSED: 

(U;.: CALIFORNIA: AMADOR CO.: 6 mi. N. of Jones Butte, 450 ft ., Roseberry 
121 (RSA, VC); lone, HOOV/ T 2416 (HSA, UC). CAUVEJtA8 co.: Costlmncs H., 
Rattan 6420 ; Mokelumne II ill, Bla1'8dell (CAS, GH, NY, US) .• : LUQUADQ co.: 
Coloma, Ea8twood 14168 (CAS) . FUt:l'>NO CO.: T chipitc Valley, Hall &; Ckandlt'r 508 
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(ue). GLt:NN co.: Grnd(: ca. 10 mi. E. of Alder ~pring~, Heller 11443 (CAH, OS, 
F, GIl, NY, asc, DC, WTU). KERN CO.: W. end of Tcyucn Ridge, 6,800 ft. 
Twis8elmann 9.=)76 (DS); Breckenridge :\It., 7,400 ft ., Twisselmann 4704 (CAS, 
LA); 1 mi. E. of Havilah, 3,600 ft., R17tj69 (DS); Erskine Creek, Pu.rpus 5099 
(GH, UC, US); 8-10 rui. E. of Caliente, Thorne 31714 (RSA); 5 rui. E. of Alta 
Sierra, Cll. S,OOO ft., Greenhorn :\lt8., Thorne 31772 ( HSA) . LAKE CO.: W. base of 
Snow :\ott., Ackley in 1965 (CAS) ; foot of .\U. Sanhedrin, Reynolds (CAS) ; Kelsey 
Creek, Kelseyville, Benson 217!O; (PO)f); 2 mi. W. of lIoughs Springs, Abrams 
12483 (DS); Cobb Mt. to Adams Springs on the Binkley Ranch, Jtl8ul ).54 
(CAS. POM, UC). LOS .\NGELE~ eo, : Mandeville Canyon, Santa Monica ,lts., 
Anderson &: Epling in 1930 (F, LA, US); Han Dimns Canyon, 1,500 ft. Munz J: 
Harwood 3686 (POM, lTC, WTUS); Soledad Canyon between Acton and Havcnnu, 
Craig 480 (POM); Bear Canyon Trail to l\1t. ~an Antonio, Craig 415 (POM, UC). 
MADER.\ CO.: State IIwy. 41, K. of junction with Bll '!\S Lakc road, lVedbcrg 441 
(S.n Diego State College herb. ). " .\KIN co.: ~lill Valley, Biolelli in 1892 (HM ). 
MARIPOS A CO . : );1t. BuJlion, 2,300 ft., Jepson 10722 (JEPS) . MEXDOCISO CO . : 

Anderson Valley, Purdy in 1882 (GH); summit on road between Ukiah and 
Boonvill(', 2,300 ft., SWCHscn 39 (U C). MONn:HEY c o ,: 3 mi, lip Salinas H . from 
Monterey, Peirson 3793 (DS, RSA) ; Pajnro Hills, Chandler 436 (UC); Hanging 
Valley, Arroyo Seco H.ond, 3,000 ft ., Hardham 10871 (OS, HSA); between Junipero 
Serra and Pinyon Peaks, 4,700 ft., Howell 30177 (CAS); Big Sur, Baker 7863 
(CAS). NAPA CO.: Ridge W. of Oakville, c •. 500 ft., n eed 325 (UC, WTU); nenT 
Knoxville , Jepson in 1892 (UC); La Jota, IIow.1I ;\It., Jepson 17569 (JEPS). 
ORANGF: co.: Glen Ivy Trail to Santiago Peak, 4,000 ft ., J\funz 7064 (PO)'I, UC). 
RIVt: n S JOt: CO.: Junction :\Inin Divide Truck TrLlil with Ortega Hwy., 2,300 ft., 
Santo Ann ~11s. , R 17762 (OS) ; Chalk Hill, 5,000 ft., San Jacinto Mis., Hall 2089 
(UC) ; W, of Lake Elsinore, .,600 ft., Munz .5086 (PO:\·I) . SAN BENITO CO. : Ne:lr 
Hernandez, Dudley in 1899 (OS); Chalone Creek, Pinnacles Nationa.l l\-Ionumcnt, 
Burgess 238 (UC); brushy :;!lopcs of San Benito Peak above New Idrin Mine, 
4,000 ft., Lyon 919 (UC). S .. \N IU: RNARDINO co,: Devorc, mouth of Cajon Canyon, 
600 m, Afunz 11054 (e, GIl, PO;\.f, VC, US); ncar Big Bear L., 6,000 ft., Goodman 
& Hitchcock 1743 (NY); Fredalbll, Abrams 2791 (DS, GH, LE, Nl\.IC, NY, PH, 
US), SAN Dn:GO CO.: Above JI('nshaw Dam, Palomar Mts., 3,000 Mun: 8334 
WH, NY, POM) ; Cuyama" , L., 4,700 ft., Munz & Harwood 727G (PO~I); 
Laguna Junction, Epling rt ai, in 1932 (DS, LA, HC); 10 mi, W. of Campo, 
3,000 It. , Munz 12633 ( PO~l) . S ,\N I.VIS OBISPO CO.: 4.5 mi. Nt::. of Sant..'l Margarita, 
R20UiB (lJS) j Bryson, Santu. Lucia !\Its" llardham 10728 ( DS); Arroyo Grande, 
Brewer 443 (US); McChesney Peak, 3,500-4,000 ft" Hardham 11040 (OS). 1:\.\N·r .\ 

BAnDAnA CO,: Junction of Zncn Ridge and Cutway rouds, Figueroa ::\oft., San 
Rafael :\1ts., 4,200 ft., Blakley 4300 (CAS, RSA, HB~G); Carpinteria, Jone8 in 
1929 (POM); S, slope of Santa Yncz Peak, Santn Yncz )oIls ., 3,700 ft" Breedlov(' 
2696 (CAS); Cuyamacu V nHcy ;i5 mi, E. of Santn :\lllriu, lrlunz 11417 (PO:\I); 
P('lican BI\Y, Santa Cruz I., Clokcy 5010 (DS, GH, NY, POM, SD, US). S .\NT.\ 

CLAH .\ (;0 ,: Sif.>rra Azul Ridg(~ ncar Lorna Prieta, 3,600 ft., Hichborn in 1920 (OS) ; 
Rattan':; Hanch, ncar S.un JOSt', Rattan in t88S (DS, RSA) ; Colorado Cn.!ck, 
Red ).tts., 2,500 ft., :\H. IIamiiton Hangc, Sharsmith 3800 (UC). S.\NT.\ CRUZ 

CO.: 1 mi. up Boulder Cr(~('k (rolll tOWIl of Boulder Creek, Thomas 1780 ( DS, 
OSC, HSA); Bt'll Lomond ::\It., 2/iOO {t" Thomas :1471 (DS, OSC, RSA) , tiOI, .\SO 

co. : Summit V:lca l\Hs. via Collins Camp, Jepson 14482 (JEPS), SOSOM .\ CO . : 

Petrified Forest, Eastwood 461 8 (CAS), SUTT~;R co.: North Butte, ~lnry~villc 
Butte~, Bacigalupi 2241 ( I)S). T EH .\MA co.: W. of Paskenta nlong logging rond, 
Wagnon 12659 (RSA) . TRINITY CO.: The Knob, nenr Deer Lick Springs, Kild4lc 
in 1931 (OS). TULARl: co.: Road to :Mineral King, cn. 5,000 ft., Baker 419.~ 
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(DS). TUOLUMNl: co.: South Fork Bridge, Tuolumne R., Grant 843 (JEPS). 
VENTURA CO.: Upper Scspc Creek, ~. of Wheelers Hot Springs, 3,500 ft., Munz 
13189 (POM, VC); Goodenough 2\leadow, ::\1t. Pinos region, Dudley & Lamb 
4698 (DS); between Nordhoff and Big Chief peaks, ca. 4,000 ft., Pollard in 1945 
(CAS); burn near Kennedy Canyon, Pollard in 1946 (ARIZ, CAS, SBM). 

BAJA CALIFORNIA. 13 mi. SE. of Tecate, Munz 9516 (POM); 50 mi. SE. 
of Tecate, Munz 9558 (P02\1, US); 9 mL W. of La Rumorosa, 4,020 ft., Hevly 
&.' Pitman 2053 (AHIZ); 3.5 mi. E. of Rancho San Jose (:\lding's Ranch), Wig
gins 9787 (DS, UC, US); 19.5 kill. HE. of Sail Vicente, 400 m, R12285 (DS); 
10 mi. N. of La Huerta, pine-oak belt, 4,000 ft., Wiggins 11845 (DS, OSC, SD, 
UC); 1 mi. NE. of Santa Catarina, 64 mL SE. of Ensenadu, ca. 3,875 ft., Broder 
683a (DS, UCSB); Los Emcs, R. Sierra San Pedro :\Iartir, 3,500 ft., Wiggins 
9903 (DS, UC, US). 

As I conceive it, this taxon includes most of the populations gen
erally referred to Oeno/hera micrantka var. jonesii (H. Lev.) Munz. 
As discussed under Camissonia micrantha, the tetraploid C. intermedia 
in part bridges the morphologieal hiatus between its t,,'o putative 
diploid parents, C. micra.ntha and C. hirtella, and thus renders the 
separation of all three taxa difficult. The chromosome number of 
Camissonia hirtella was determined in 84 individl1l,ls derived from 76 
populations scattered throughout the range of tbis species (see 
Appendix) . 

This widely distributed species is extremely variable in flower size, 
some individuals having petals up to 9 mm. long. Even in a collection 
with such large flowers, like R19076 (grown from R17402) from San 
Diego County, California, the longer ,et of anthers surrounds the 
stigma and deposits pollen directly on it, and the plants are fully 
self-eompatible, setting a full complement of seed even when pro
tecwd from insects. Insects are in general very rare at the flowers of 
this species. 

In addition to being one of the diploid parents of the tetraploid 
C. intfrmedia, Camissonia hirtella has yory probably combined with 
the diploid C. pallida subsp. pallida to give rise to the tetraploid C. 
conjusa, and with one of these two tetraploid. to give rise to the 
hexaploid C. luciae. Camissonia hirtella occurs sympatrically with 
G. bistorta, r. micrantka, C. ignota, C. pallida subsp. pallida, ('. 
intcrmedia, C. conjusa, C. hardhamiae, ('. luciae, and r. robusta. 

At, times it is difficult to distinguish relatively narrow-leaved strains 
of this species from C. intermedia. For example, some populations 
from the central Sierra Ne,'ada foothills of Calaveras County, Cali
fornia (e.g., Quick 52-01, CAS, 0.5 mile from Parrots Ferry bridge 
on road to Vallecito), temporarily referred here, might actually prove 
to be C. intermedia if their chromosome number could be determined. 
Similarly, Heller 7337 (DS, F, GH, LE, NY, OSO, PH, RM, UC, 
US), It widely distributed gathering from the foothills west of Los 
Gatos, Santa Clara County, California, might belong to either species. 
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Indeed, the existence of the tetraploid populations here rllierred to 
e. intermedia was the primary reason that plants as different as C. 
micranlha and C. hirtella couid ever have been referred to a single 
species. Serious difficulty likewise exists in separating some of the 
large-flowered, soutbern California populations of e. hirtelw (rom the 
geographically much more restricted tetraploid C. conjusa. Camissonia 
conjusa bridges tbe morphological hiatus between C. hirtella and C. 
pallida subsp . pallida in the same way tbat the otber tetraploid 
known in the section , e. intermedia, bridge:; the gap between r. 
hirtella and C. micrantha. As C. hirt.ella is sometimes more similar to 
C. pallida subsp. pallida tban it ever is to C. micranlha, the taxo
nomic problem can be even more serious, although the vast majority 
of populations can be assigned to one species or the otber without 
difficulty. The three hexaploid species in the section can readily be 
separated from C. hirtella on the basis of the proportion of 4- and 
5-pored pollen grains they possess. 

A single plant that was apparently It natural F, hybrid between 
C. hirtel.la and C. ignota was found with the two parents in Lyons 
Valley, 8 miles northeast of Jamul, San Diego County, California. 
This plant had 6 pairs of chromosomes llnd 2 univalents in 2 cells 
and 5 pairs plus 4 unh'alents in 3 cells at diakinesis. H appeared to 
have set a full complement of seeds. 

33. Camissonia ilnota (Jeps.) Raven, Brittonin. 16: 284. 1964. FIGURE 45 
Oenolhera micrantka vllr. ignota Jcps., Man. FI. PI . Calif. 684. 1925. 
Oenothera hirta var. ignota (Jeps.) Munz, Bot. Gaz. 85: 263 . 1928. 
Oenothera ianota (Jeps.) :\lunz, N. Amer. Fl. II. 5: 161. 1965. 

Ered, often subsucculent. and reddish-tinged Ilnnual, similar to 
C. micranlha, with one or more ascending bmnches from the basal 
J'Osette; plants to 55 cm. tall, very finely strigulose with a sparse 
lldmixture of longer trichome:;. Upper leaves very narrowly to nar
rowly elliptic, to 6 em. long and 1.4 em. wide, finely serrulate, the 
"pex acute, the buse attenuate ; almost all leaves evidently petiolate, 
the petiole "I' to 2.5 Clll. long. Bmc~, truncate ILt base, narrowly 
lanceolate or lanceolate. Inflorescence .ubglabrolls or glandular
pubescent with" few longer erect trichome" rarely entirely strigulose. 
Hypanthilllll (1.J - ) \.S- 3 1I11ll. long, \,1 - 2 mm. across nt the summit, 
glabrous ,,·itl,ill . Sepals 2.6-5.5 mm. long, I- \,7 mill . wide. Petals 
(3-) 4-8 Illlll. long, (2-) :J-6 mm. wide, sometimes red-dotted near the 
base. Filamenls of the episepalous s[",nens ( \,2-) 2.5- 3.6 mm. long, 
Ihose of the epipetalous ones (1-) \.3 - 2 mm. long; nnthers (0.6-) 
0.8-\.6 llllll. 101l!(. Style (3-) 4.5-7 mm. long; stigma 0.8- \'2 mm. in 
diameter, slll1'oundcd by the anthers at anthesi,. Capsule mostly 2-3 
em. long, 0.8-1 lIUll. thick , terete in living mILterial, \'ery slender and 
usually much contorted , coiled irregularly up to five times, or more 

293-~ 0-6·1'-" -,0 
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44. 

45. 

43. 

FIGURES 43-45.-Species of Camiuonia sect. Holostigma, Xl: 43, C. pallida subsp. pallida 
(Raven 13995, DS); 44, C. pailUta ,ubsp. hallii (AllxanJ" & Killogg 2072, DS); 45, C. 
ignota (RafJtn rt al. 12524, DS). 
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rarely simply flexuous. Seeds 1.2-1.:l mm. 1011g, 0.5-0.6 mm. thick. 
Gametic chromosome number, n=7. Autogamous. 

TYPE: Jurupa Hills, "-est of Riverside, Ri\'erside County, Cali
fornia, April 1905, Mrs. C. M. Wilder 90 (UC 69875). 

DISTRIBUTION (Figure 46) : ~fost common in clay fields and slopes 
at low elevations, but occasional on sandy soil and higher in the 
mountains in the Coast Ranges 'and bordering valleys from Yolo 
County, California, south t.o the southern end of the Sierra Sun Miguel, 
at about 30° K. lat., in Baja California, usually away from the im
mediate coast and barely relLching the margins of the desert; Santa 
Cruz Island, Santa Barbara County, California; collected once in the 
lowest foothills of the Sierra Nevada in Madera County, California. 

o 

o 
o 0 

o 

o 0 

• 
• 0 

o 

• 
o 

o 

FIGURE 46.-Portion of the southwestern United States and northwestern Mexico, showing 
th e ranges of specics of Camiuonid: O=C. igMla. with .=diploid chromosome 
counts (11= 1); ... = C. Ittrtu1lJiJ subsp. gilmanii; 6,:s C. kt"unsu subsp. k"fU1Ui!. 

• 
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From about 400 to 3,500 ft. alt. Most abundant in western Riverside 
and San Diego Counties, California, and generally local and spomdic 
elsewhere. 

REPRESENTATIVE SPECIMEKS EXAMINED: 

U.S.: CALIFORNIA: FRES NO CO.: Alcalde, Eastwood 13549 (CAS). LOS ANGELES 

co.: 1 mi. W. of Acton, Solcdlld Canyon, Lew1's in 1954 (LA) i 3 mi. S. of Boquct 
Canyon Guard Station, Tavares & Brinson 263 (DAO, HM, SD, UC); San 
Fernando wash, Easlwood in 1913 (CAS); Tujunga Canyon, .,500 ft. , Peirson 414 
(JEPS, RSA); Griffith Park, Davidson 1451 (LAM); San Dimas Canyon, 1,500 
ft., Harwood 3692 (POl\l); Johnson'8 Pasturc, 3 mi. N. of Claremont, Jones in 
1928 (CAS). M.\DERA co.: Snn Joaquin R . cn. 5 mi. above Polinsky, Heller 8166 
(CAS, DS, F, GH, NY, PH, UC, US). MERCED CO.: Ortigalita Peak, San Carlos 
Range, Lyon 1529 (RM, UC, WTU); P"chcco Pa.., Eastwood 14092 (CAS). 
MONTEREY CO.: Lowes Canyon, Hardham 3317 (CAS, LA). OR:\XGE co .: Trail to 
Santiago Peak (rom Trnbuco Canyon, in Holy Jim Canyon, 3,500 ft ., Peirson 
3505 (RSA); 2.3 mi. nbove gate on Silverado Canyon Truck Tra.il, 2,500 ft., 
R17750 (DS); Anaheim plains, King in H108 (JEPS). RIVERSIDE CO.: Tcmcscal 
Canyon, cn. 12 mi. SE. of Corona, Hitchcock & J.fuhlick 22151 (DS, Rl\l, UC, 
UT, WTU)j Elsinore, McClatchie in 1892 (DS, NY); Temecula, Cleveland in 1882 
(SD); Coldwater Trail, Santa Ana. Mts. , Pequegnat 2 (LA); Rattlesnake Mts., 
Wilder in 1905 (OS); Saunders Meadow, Meyer 161 (JEPS). SAN BENITO CO.: 

Pinnacles, Sutliffe in 1920 (CAS). SAN BERSARDINO CO.: \,icinity of San Bernar
dino, Parish 4756 (NY, US); ncar Colton, Parish 78 (DS, UC). S,\N DtEGO co.: 
Mora Hills ncnr Fallbrook, Abrams 3326 (CAS, DS, GH, LA, LE, NY, PH, POl\I, 
UC, US); 2.3 mi. S. of Rincon Springs on road to Escondido, 1,100 ft" R17402 
(DS); 1 mi. E. of Oak Grov<" 2,700 ft., n 17370 (DS) ; 2 mi. W. of Banner, Gander 
173.3 (SO); Barrett, R16936 (OS); 1.I mi. E. of Campo, R17445 (OS); Jacumba, 
Gander 181.6 (SD), SAN Lt"IS OBISPO CO.: Upper Navajo Creek, La Panza Hange, 
Hoover 6904 (CAS, RSA); Cuyama Yalley 44 mi. W. of l\iaricopa, 2,000 ft. 
Benson 5787 (POl\I), S,\NT,\ BARBARA CO.: Santa Ynez :\1ts" Eastwood in 1904 
(CAS); Valley Anchorage, Santa Cruz 1., Hollmann in 1929 (POM), ST.-\NlSLAUS 

co.: Ncar head of Del Puerto Canyon, Hoover 4883 (UC). V£NTUR .\ co.: Burn 
ncar Kennedy Canyon, Ojai Vnlley, Pollard in 1946 (RSA). YOl.O CO.: Grade on 
Rumsey to Arbuckle rand, HooI'er 3199 (PO::\l, RSA, UC, US). 

CamiS80nia igrwta as here constituted is, in general, a very distinc
tive entity that includes most of the populations referred by Mun" 
(Bot. Gaz. 85: 263. 1928) to Oerwthera hirta var. ignota and later to 
Oenothera micrantiw, var. ignota. Many of the populations here ('on
sidered to belong to the tetraploid C. eonfusa were considered by 
Munz to belong to this (IIXOll also. These differ in their more robust 
habit" broader leaves, abundant gr~y pubescence, less contorted 
caps"les, "nd tetraploid chromosome number. At times, however, the 
seporntion of C. confusa from C. ignola ('an be "ery difficnlt, and it is 
not impossible that C. ignota has contributed to the origin of sOllie of 
the tetraploid populations I ha"e included "'ith C. conf1l8a. In general, 
however, it appears more probablo that the diploid parents of the 
latter spe"ies are C. hirteLla and C. pallida subsp. pallida. It does not 
Ilppenr likely that C. 'ignota hos contribnted to the formation of lilly 
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other polyploid species, although at one time I thought that the 
tetraploid Baja California populations here referred to O. intennedia 
might have been derived from the diploids O. proaviUL and o. ignota 
(see discussion under O. intennedia). The chromosome number of 
Oami88onia ignota has been determined in 22 individuals taken from 
18 populations from throughout the range (see Appendix). 

Oamis8onia ignota has been observed growing sympatrically with 
O. bistOrla, O. lewisii, O. proavila, O. hirtelta, O. intermdia, and O. 
confusa. A single F 1 hybrid with O. hirulla was found in San Diego 
County, California, and is discussed under that species. 

34. Camissonia pallid. (Abrams) RAven, Brittonia 16: 284. 1964. 

Similar to O. micraniha, but covered with dense, strigose pubescence. 
Leaves entire or very sparsely denticulate, the upper ones undulate , 
mostly 1-3 em. long, 0.35-0.7 cm. wide, with a short but distinct 
petiole up to 2 mm. long. Inflorescence occasionally with an admixture 
of glandular trichomes, usually conspicuously gray-pubescent. Hy
panthium (1-) 1.8-4 mm. long, (0.7-) 1.2-3.5 mm. across at the 
summit. Sepals (1.~) 2.5-8 mm. long, 0.6-3 mm. wide. Petals (2-) 
3.5-13 mm. long, (1.3-) 3-14.5 mm. wide, occasionally with 1-3 red 
dots near the base. Filaments of the episepalous stamens (0.5-) 
\.5-6.5 mm. long, those of the epipetalous ones (0.2-) 0.5-3.8 mm. 
long; anthers (0.4-) 0.8-2 .2 mm . long. Style (2-) 3-10.5 mm. long; 
stigma 0.6-1.5 mm. in diameter, surrounded by at least the anthers 
of the longer stamens and often by both sets of anthers at anthesis. 
Capsule 1-1.2 mm. thick, more or less quadrangular in transection, 
straight or once or more coiled, rarely up to three times. Seeds 1-1.45 
mm. long, 0.6-<l.7 mm. thick. Gametic chromosome number, n=7. 
Autogamous. 

DISTRIBUTION (Figures 33, 42): Desert slopes and flats, often along 
washes, from the head of the San Joaquin Valley in Ventura and 
Kern Counties, California, across the Mojave and Colorado Deserts, 
north to the vicinity of Independence, Inyo County, California, and 
Esmeralda County, Nevada (the only member of the sect·ion in 
Nevada); east to Mohave and Yavapai Counties, Arizona, and also 
in the vicinity of Tucson, Pima County; and south along the eastern 
side of Baja California to the Sierra de San Borjas at about 29° N. 
lat.; from about 100-6,000 ft. alt. 

Oamissonia pallida consists of two subspecies: subsp. hallii, which 
is relatively large-flowered, and subsp. pallida. The fotmer occupies 
11 much more restricted range than the latter, and often grows with 
it. Numerous intermediate individuals are found in such localities. 
and the plants appear to differ only in flower size. No meiotic disturb
ances or evidences of sterility have been found in individuals with in
termediate-sized flowers. Presumably the distinctness of these two 
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species is maintained by their predominant autogamy. Camisson;a 
pallida subsp. hallii wos considered It variety of Oenothera bistorta 
(=Camisson;a bistorta) by Munz (Bot. Gaz. 85: 267. 1928). Despite 
their similarity in flower size, however, C. bistorta is seH-incompatible 
and the stigma is elevated above the anthers at anthesis, whereas C. 
pal/ida subsp. hallii is autogamous, the anthers shedding pollen di
rectly on the stigma at anthesis. Vegetatively, these two entit.ies are 
sharply distinct. 
3 .... Camis80nia pallid. subsp. halli{ (Davids.) Raven, Brlttonia 16: 284. 1964. 

FIGURE 44 

Sphaerostigma hallii Davids., Muhlenbergia 3: 107. 1907, 
Oenothcra bistorto vsr. haUii (Davids.) Jcps., Man. Fl. PI. Calif. 685. 1925. 
Oenothera hallii (Davids.) Munz, N. Amer. FI. II. 5: 160. 1965. 

Hypanthium 3.8-4.2 mm. long, 2.2-3.5 mm. across at the summit. 
Sepals 4.8-8 mm. long, 1.2-3 mm. wide. Petals 6.5-13 mm. long, 
5-14.5 wide, with 1- 3 red dots near the base of each one. Filaments 
of the episepalous stamens 3-6.5 mm. long, those of the epipetalous 
ones 1.8-3.8 mm. long; anthers 1.5-2.2 mm. long. Style 6.5- 10.5 mm. 
long, the longer stamens ju,t. equal to and their anthers shedding 
pollen directly on the stigma at '>lIthesis. Gametic chromosome 
number, n = 7. Autogamous, but clearly facultatively outcrossing. 

TYPE: Banning, Riverside County, California, 17 April 1897, 
H. M. Hall 446 (UC). 

DISTRIBUTION (Figure 33): Sandy washes in Riverside and San 
Bernardino Counties, California, ca. 100-4,300 ft. nIt., from Banning 
east throughout the Little San Bernardino :\10untains and their 
northern slopes and southeast to tbe vicinity of Mecca .>lId Box 
Canyon. 

REPRESE!'JTATIVE SPECIMENS EXAMINED: 

U.S: CALIFORNIA: RIVERSIDE CO.: Big Oaks Canyon, Banning, 4,000 ft., Cooper 
1645 (RSA) i Whitewuter Canyon 2 mi. N. of Banning-Indio boulevard, Mun2 
15660 (CAS, DS, GR, POM, UC, US, WS, WTU); ne!lr Mecca, lVinblad in 1937 
(CAS); Box Canyon, Winblad in 1937 (CAS). SAN BERNARDiNO co.: Just S. of 
Morongo Va.lley, 2,600 ft ., R17532 (DS); E. of Quail Spring, "!tforan S44 (nS, 
POM, ue). 

Camissonia paUida subsp. hallii has not been observed growing 
symplltrically with !lny other member of the sect.ion, except C. pallida 
subsp. pal/ida, with which it intergrades. Its chromosome number has 
been determined in 4 individual, from 3 different populations (see 
Appendix) . The combination Gamissonia hallii, attributed t.o me by 
MUllz, N. Amer. Fl. II. 5: 160. 1965, has not. been published elsewhere. 

Relatively large-flowered plants similar to subsp. hallii are occasion
ally found elsewhere in the urea of subsp. pallida. One such eolled,ioll 
wa' made in the pinyon-juniper association or the Cerbat lIIountains , 
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Mohave County, Arizona, 5,000 ft. elevation, Jaeger in 1941 (POM); . 
the petals of one plant are 11.5 mm.long and 8 mm. wide, and have red 
dots near the base similar to those usually found in subsp. pallida. 
One of the plants mounted on this sheet is typical of subsp. pallida, 
with petals ea. 3.5 mm. long. It would be highly desirable to have more 
material for study before extending the range of subsp. hallii to this 
disjunct station. 
34b. Camissonia pallid. Bubsp. pallid. FIGURE 43 

Sph.erostigma pallidum Abrams, BuU. Torrey CI. 32: 539. 1905. 
Sphaerostigma micranthum var. exfoliatum A. Nels., Bot. Gaz. 40: 59. 1905. 

Lectotype: Colorado Desert, probably in San Diego Co., Calif., April 1889, 
C. R. Orcutt. 

Oenothera abr :~msiJ. F. Macbride, Contr. Gray Herb. 65: 41. 1922. 
Oenothera micrantha vaT. abramsii (J. F. Macbride) Jeps., Man. Fl. PI. Calif. 

684. 1925. 
Oenothera hirta var. ufoliata (A. Nels.) Munz, Bot. Ga •. 85: 264. 1928. 
Oenothera micrantha va.r. exfoliata (A. Nels.) Munz, Amer. Journ. Bot. 19: 

778. 1932. 

Hypanthium (1-) 1.8-3 mrn. long, (0.7-) 1.2-2.5 mm. across at the 
summit. Sepals (1.5-) 2.5-5.5 mm. long, 0.6-2 mm. wide. Petals (2-) 
3.5-6 (-8) mm. long, (1.3-) 3-5 (-6.5) mm. wide, very rarely with red 
dots at the base. Filaments of the episepalous stamens (0.5- ) 1.5-4 mm. 
long, those of the epipetalous ones (0.2- ) 0.5-2.2 mm. long; anthers 
(0.4-) 0.8- 1.2 mm. long. Style (2.1-) 3-6.5 mm. long, the stigma sur
rounded at anthesis by both sets of anthers, or sometimes by only the 
longer set. Gametic chromosome number, n=7. Autogamous. 

TYPE: Near the station, Cabazon, Riverside County, California, 
6 April 1903, L. R. Abrams 3228 (NY; isotypes, CAS, DS, GH, LA, 
LE, NY, RM, RSA, SBM, UC, US, WS, WTU). 

DISTRIBUTION (Figure 42): That of the species. 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: ARIZONA: MOHAVE CO.: 9 mi. NW. of Kingman, 3,300 ft., Munz et ai. 
22982 (DAO, RSA, UC) . PIMA CO.: Bear Canyon, Santa Cll.ta.iina Mts., MasQn 
f'l al. in 1960. YAV:\P.<\I co .: 5.4 mi . NE. of Congress, 4,000 ft ., Rl7367 (DS) ; 
Skull Valley, 4,300 ft., Jones in 1903 (POM). CALIFORNIA: JMPERlAl, CO. : 0.5 
mi. E. of l\Iountnin Springs, Ferri8 7078 (DS, NY). INYO co. : North Fork of 
Oak Creek, Independence, 3,000 ft ., Train in 1937 (AR1Z, DS, OSC); 2,5 mi. E. 
of Coso Hot Springs, Coso Range, 3,550 ft ., Alexander &: Kellogg 2768 ( Ue) . 
KERN CO. : S. end of Soledad Mt., 2,775 ft., Twisulmann 4308 (CAS, LA); 9.7 
mi. S. of Weldon, 3,100 ft ., R17565 (DS); Poso Creek, slope on S. side, Greenhorn 
l\r(ts., ctl. . 2,600 ft ., Smiih 299 (JEPS). LOS ANGELES CO.: N. of Pearblossom, 
Wedberg 250 (DS) ; 2 mi. N. or Saugus, Munz 10013 (POM, UC); Rock Creek to 
Big Pines, 4,500 ft., Pieraon 7951 (RSA). RIVERSIDE CO.: Dos Palmos Spring, 
N. end of Santa Rosa :\Its., 3,600 rt., Munz 15107 (CAS, GH, POM, UC); San 
Gorgonio PaSfl, 1 mi. W. of Whitewater, 1,200 ft., Wolf 8416 (ARIZ, GH, NY, 
USA, WTU); Palm Canyon near Palm Springe, Johnston 1110 (DS, POM, US) ; 
IndiO, }tlcGregor in 1917 (OS); Fried Liver Wash, Pinto Basin, Joshua Tree 
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National ~IonumentJ R1l863 (DS); 5 mi. S. of Gold Coin Mine, Little San 
Bernardino Mts., Epl£ng & Robinson in 1933 (OS, LA, RSA). SAN BERNARDINO 

CO.: Cedar Canyon, Mid Hill!), 5,000 ft., Rl7353 ( DS) ; 3 .5 mi. N. oC Lake Arrow
head, 4,550 It., .1xelrod 273 (UC) ; Cajon Pass, 3,800 It., Jones in 1903 (PO:\I); 
Cactus Flnt, San Bernardino Mts., 6,000 ft., Munz 105]8 (POM); Granite Mt.~'J 
N. of Amboy, Jaeger in 1939 (DS). SAN DIEGO CO. : Hell Hole Canyon, Borrego 
Valley, Epling & Robt'nson in 1932 (DS, F, LA, NY, RSA, Ue) ; extreme BE. 
corner of the county, Gander in 1940 (SD); 11 mi. E. of Banner, Gould 2268 
(RSA, UC); 5 mi. E. of Laguna Station, 1,090 Ill , Bracelin 5 (POM, Ve). VENTURA 

CO.: Flood plain of Piru Creek, Hoffmann in 1930 (CAS, SB:\l); sandy field nca.r 
Cnmutos, lIoffmann in 1929 (S8M). NEVADA: ESMER,\LD.\ CO.: 2 mi . E. of Bell
ville, Purpu8 in 1898 (UC). 

BAJA CALIFORNIA. Vicinity 01 Jap:!, Orcutt 1191 (UC); 3 mi. W. 01 Santa 
Catarina, 64 mi. SE. 01 Ensenada, 3,755 It., Broder 659 (OS, UCSB); Itancho 
San Matias, Sierra San Pedro MArtir, ca. 1,0.50 m, Moran 10844 (DS, SD); 
San Juan Mine, Sierra de San Borjas, cn. 1,200 m, A[oran 8127 (RSA, SD, UC). 

This extraordinarily variable taxon is at times difficult to separate 
from C. hirtelw. where the ranges of these two species approach one 
another along the margins of the desert. There is, however, no evi
dence of genuine intergradation, and most plants are easily referred 
to one species or the other. An even more difficult problem is the 
separation of C. pallUia subsp. pallida from C. coniusa, which is 
presumably an allotetraploid derived from the diploids C. pallUia 
subsp. pallUia and C. hirtelw.. In California, the problem is rarely 
a diflicult one, but in Arizona further chromosome counts will clearly 
be necessary to elucidate the situation completely. All collections 
from the area of the Tonto National Forest in Gila and Maricopa 
Counties appear to be C. coniusa, and this is documented by chromo
some counts from the area. Collections from Paradise Valley and 
Avondale, farther west in Maricopa County, and the vicinity of 
Sacaton and Casa Grande Ruins, to the south in Pinal County, 
also are morphologically similar to the tetraploids of California. 
Populations in Yavapai Rnd Mohave Counties, on the other hand, 
are known to be diploid. A series of populations from the vicinity 
of Tucson and the Sant .. Catalina Mountains in Pima County, 
Arizona, appears morphologically similar to the diploid Itnd are 
tentatively referred here, even though they would, if this disposition 
is correct, represent a disjunct occurrence for C. pal/ida suhsp. pallida. 
Unfortunately none of these populations has been examined cyto
logically. 

The chromosome number of this subspecies has belm determined 
in 26 individuals from 24 populations scattered throughout the range 
(see Appendix). Camissonia pallida subsp. pallUia intergrades with 
C. pallUia subsp. hallii and occurs sympatrically with C. hirtella 
and probably C. ignota (the latter in the vicinity of Santa Catarina, 
Baja California). 
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35. Camis80nia intermedia Raven, Bp. nov. FIGURE 48 
Oenothera hirta var. typica sensu Munz, Bot. Gaz. 85: 261, 1928; pro parte. 
Oefl,oth~a hirta var. jonesii sensu Munz, Bot. Qnz. 85: 262. 1928; pro parte. 
Oenothera micrantha sensu Munz, N. Amer. Fl. II. 5: 160. 1965; pro parte. 

Herba annua dense villosa erecta, ad C. micrantha simiJis, usque ad 
6 dm alta, ramis plurimis erectis e rosula centrali radiantibus, rariore 
caule singulari erecto. Folia his C. muranthae basi parum latiora. 
Inflorescentia plus minusve cano-villosa, persaepe pilis brevibus 
glandulosis pubescentes. Usque ad partem vicensimam pollinis gran
orum quadriporam, rariore ad partem dimidiam. Chromosomatum 
numerus gameticus, n= 14. Autogama. 

TYPE : Common along disturbed roadsides in chaparral, with Adeno
stoma Jasciculatum and Arcto8wphylos glauca, Mulholland Highway 
2.6 miles east of Seminole Hot Springs, 1,800 ft. alt., Santa Monica 
Mountains, Los Angeles County, California, 1 May 1962, P. H. Raven 
17517 (DS 514938; isotypes, RSA, US). 

DISTRIBUTION (Figure 50): Mostly on disturbed brushy slopes, 
often common on burns, from Lake and Yolo Counties (where rare) 
south in the Coast Ranges of California to the western San Gabriel 
Mountains, western Riverside County, and San Diego County, and 
south in Baja California to the south end of the Sierra San Miguel at 
about 300 N. lat.; also on Santa Cruz and Santa Catalina Islands. 
From (500-) 1,000-2,500 ft. alt. Most abundant in Monterey County 
and from coastal Santa Barbara County to the Santa Monica Moun
tains of Los Angeles and Ventura Counties, California, and again in 
coastal Baja California. 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: CALIFORNIA: CONTRA COSTA CO.: W. slope of Mt. Diablo, ea. 000 ft. 
Roae 41229 (GIl, NY, UC). LAKE CO.: Blue Lakes, Balcer 264& (DS). LOS ANGELES 

CO.: Wilson's Trail, Abrams 1505 (OS); foothills near Sherman, Braunton 65 
(US); Puddingstone Canyon, Munz d al. 2444 (POM); Llveoak Canyon Dam, 
San Gabriel Mts., 1,500 ft ., Wheeler 2543 (LA); Mandeville Canyon, 1,200 ft . , 
Santa Monica Mts., Templeton & Clokey 4458 (DAO, NY, POM, UC, US); Los 
Aliso! Canyon, Santa Monica Mta., Epling in 1931 (CAS, F, LA, UC, US); 
Avalon Hill, Santa Catalina I ., Knopf 428 (F). MONTEREY CO.: Priest Valley, 
2,250 ft ., Howell 39114 (CAS); limestone ridge above Posts, CA. 2,000 ft., Big Sur, 
Hoffman 1180 (UC). NAPA co.: Oakville to Glen Ellen, ca. 900 ft., R2860 (CAS); 
Capell Valley, Kamb &: Chi.aki 1760 (UCSB). ORANOE co.: Santiago Peak Trail, 
Abrams 1792 (Ny) ; 5 mi. S. of Laguna, M(J.8on 2926 (UC). RIVERSIDE co.: 5 mi . 
NE. of Murictta, 1,500 ft., Munz &:- Johnston 5354 (POM). SAN BENITO CO.: 10.5 
mi. from junction ncar Bitterwater on road to Hernandez, R9152 (CAS. LA, 
RSA, UC)j Bear Valley, Jepson 12246 (JEPS). SAN DIEGO CO.: Near County line 
on U.S. Hwy. 395, Gander in 1937 (SD); Jamul, 1,500 ft., Stokes in 1895 (DS). 
SAN LUJS OBISPO CO.: Chimney Ranch, North Road to Adelaida, Hardham 3347 
(LA, SBBG); cast School Canyon, San Luis Obispo, Condit in 1908 (UC). S.'NTA 

BARBARA CO.: N. of Lompoc, Chandler 2570 (DS); LOB Feliz School at end of 
Mission Canyon Road, 1,000 {t., Smith 920 (RSA) j Gibraltar Road to El Camino 
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49. 

48. 

47. 

FIGURES 47--49.-Species of Cami.rsonia sect. Hoiostigma, Xl: 47, C. hardhamiae (Ravr1J 
18315, holotype, DS); 48, C. intn'rnedia (BrudloQ( 2305, DS); 49, C. luciae (Raven 
)8267, holotype, DS). 



RAVEN G!lNUS CAMISSONIA 297 

• 

.. 
, '. • , • i 

; 
• ! • , 

" • , • , 
• • • ; 

• • 

• ••• • • .. • .. • • 
• ' -'. • .. 

• • • • • • • • .. . • .... . 
• 

• • • 

FIGUR.E SO.-Portion of the southwestern United States and northwestern Mexico, showing 
the ranges of species of CamilJonia: 6=C. i-nkrwudia, with '&=tetraploid chromosome 
counts (n= 14); .=C. chamaeurioidtJ; the dotted-line outline indicates the range of 
the related, Jarger flowered, self-incompatible C. rejrfJcta. 

CieIo, 2,000 ft. , Hardham 10854 (ns); Sierra Blanca., Santa Cruz I., Wolf 2842 
(POM, RSA) ; Coehcs Prictos Canyon to Alberts Anchorage, 400 ft., top of ridge, 
Blakley 3314 (SBBG). SANTA CLARA CO.: Evergreen, Burtt Davy 71 (UC); Loma 
Prieta, Burtt Davy 665 (UC). SANTA CRUZ CO.: Near summit of Santa Cruz to 
Los Gatos highway, Good 323 (CAS). STANISLAUS CO.: Nea.r head of Del Puerto 
Canyon, HOOfJcr 4884 (RSA, UG). VI!:I\"TURA CO.: Sa.nta Susanna Pass, Epling in 
1926 (LA); Foster Park burn, Ojai Valley, Pollard in 1945 (CAS, RSA, SBM). 
YOLO CO.: Grade on Rumscy·Arbuckle road. Hoover 3195 (POM, RSA, UC). 

BAJA CALIFORNIA: 10 mi. S. of Ensenada, Purer 7140 (SO); ncar San 
Jacinto, Gander in 1939 (SD); near Refugio, Cronemiller 3083 (POM); 13.1 mi. S. 
of Santo Tom~, Turner et nl. 2074 (DS); 9.3 mi. S. of San Vicente, R17045 (DS); 
2.5 mi. S. of Ejido M~xico, R17039 (OS) . 

Camissonia intermedia is almost certainly an allotetrap\oid, its 
two di,,\oid ancestors being C. micrantha and C. hirteUa. The diffi
culties of distinguisbing it from these two diploids have been dis
cussed in the sections dealing with each. At one time, I thought 
that the tetraploid populations of Baja. California here referred to 
C. intermedia might have been derived from the diploids C. ignota 
and C. proavila, as mentioned under the latter species. Evidence for • 
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this view is the fact that C. micrantha, one of the parents of the 
northern populations of C. intermedia, ranges no farther south than 
northern San Diego County, California, where the main area of the 
tetraploid stops also. No tetraploids have been found in central San 
Diego County, despite intensive sampling, and the Baja California 
populations range north only to Jamul in the southernmost part of 
the county. In general, the plants found in Baja California seem to 
be somewhat more slender and glabrous than the ones from farther 
north; but tbis is far from an absolute difference, and I have found it 
difficult to quantify. It might be possible to elucidate this problem 
with a program of experimental hybridization, but at present it 
~ppears best to retain all of these obviously closely related tetraploid 
populations in a single species. 

The chromosome number of this species has been determined in 
60 individuals from 53 populations from throughout the range of the 
species including the type (see Appendix). Camissonia intermedia 
has been found growing sympatrically with C. bistorta, C. lewisii, 
C. proavita, C. micrantha, C. hirtella, C. ignota, C. conjusa, and C. 
robusta. Individuals of this species were referred by Munz (Bot. 
Gaz. 85: 260- 265. 1928) to Oenothera hirta ,·ar. typica and O. "irla 
var. jonesii, entities corresponding for the most part to the diploid 
parents of C. intermedia. 
36. Camissonia confusa Ra\'en, 8p. no\', FIGURE 51 

Oenothera hirta var. ignola sensu ~lunz, Bot. Gaz. 85: 263. 1928 ; pro parte. 
Oenothera ignota sensu ~lunz, N. Amer. Fl. II. 5: 161. 1965; pro parte. 

Herba annua robusta dense cinerero-villosa rare strigosa erecta, 
nd C. micrantha similis, usque ad 6 dm. alta, ramis plurimis erectis 
e rosula centrnli radiantibus, rariore caule singulari erecto. Folia 
superiora lanceolnta vel anguste ovata, \-5 em. longa, 0.4-2 cm. I"ta, 
basi rotundatu.. vel truncata, sparse et exigue denticulata, unduilltll, 
apice longe acuminata. Inflorescentia glandulosa, rariore pilis longi
oribu" admixta vel strigos., rarissime subglabra. Hypanthium (1.8-) 
2-3.8 mm. longum, ostio 1.2-2 mm. diametro. Sepala (1.5-) 3.2- 8.5 
mm.longa, 1.2-1.5 mm. lata. Petala (2.5-) 5-10.5 mm. longa, (1.5-) 
2.8-6 mm. lata, plerumque prope basin puncto rubro uno vel duo. 
Filamenta staminllm episepalorum (1.2-) 2.5-4.5 mm. longa, ilia 
epipetalorum (0.8- ) 1.5-2.5 mm. longa ; antherae (0.4-) 0 .8-1.5 mm. 
longae. Usque ad pnrtem vicensimam pollinis granorum quadriporum. 
Stylus (2.5-) 4.5- 7..5 mm. longus; stigma 1-1.2 mm. diametro, sub 
nnthesi antheris s.ltem longioribus circumnexllm. Capsula 0.9- 1.2 
mm. crassa surrecta vel in spim' 1 vel 2 ("ontorta. Semina 1.2- 1.35 
mm. longa, 0.5-0.7 mm. crus::;u. Chromosomlltum numerus gameticllS, 
n= 14. Autogama. 
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51. 

FIGURE 51.-Camissonia con/wa (RafJeft 17388, DS), X 1. 
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TYPE: Common in coastal sage by edge of citrus orchard, along dirt 
road 2.3 miles west of Mill Creek Ranger Station, San Bernardino 
Mountains, 2,300 ft. alt., San Bernardino County, California, 28 April 
1962, P. H. Raven 17466 (DS 515446; isotypes, RSA, US). 

DISTRIBUTION (Figure 52): Dry slopes away from the C08St, from 
the La Panza Range of central San Luis Obispo County south through 
the Coast Ranges to the San Bernardino Mountains and southern 
San Diego County, California; also in central Arizona (westernmost 
Gila, northern Pinal, nnd Maricopa Counties); from about 1,100-
6,600 ft. alt. 

REPRESENTATIVE SPECIMENS EXAMINED: 

U .S.: ARIZONA: GILA CO.: Tonto Hill, 690 m., Collom 265 (GH, NY)j 12 mi . N. 
of Roosevelt, 2,300 ft., Peebles & Smith 11503 (ARIZ); Jana Gordo Wash, 1,800 

• 

<> 

• 

o 

FrcvP.t 52.-Portion of the southwestern United States and northwestern Mexico, showing 
the ranges of species of CamilJonia sect . lIoloJtigma: O= C. con/IlJa, with e=tetra
plaid chromosome counts (11=14); X = C. hardhamitll; O=C. IIl (ia~t with + = hexa
ploid chromosome counts (n=21); .6. = C. ,obuJta, with .&.=hcxaploid counts (n=21). 
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ft.., Wittbank 143 (US); Collom Camp, Mozatzul MI5., 1,200 m, Collom 268 
(ARIZ, US) . MOHAVf; co.: Tempe, Gamong ((: Blaschke in 1892 (US); 12.1 mi. 
SW. of Roosevelt on State Hwy. 88, 2,300 ft., Gregory 60B (DS, RSA, UC); 
Oak Flats, mountains between Miami and Superior, A. & R. A. Nelson 1858 (K, 
RM) ; 6 mi. SW. of Superior, Russell 11271 (OSC); Paradise Volley, 25 mi. N. of 
Phoenix, Peebles et al. 5102 (ARIZ, US); 25 mi. E. Scottsdale on Beeline Hwy., 
1,160 ft., Kennedy 98 (DS) ; on canyon road 12 mi. (rom Apache Lodge, Eastwood 
17161 (CAS) . PINAL CO.: Superstition Mt., Beckelt 10784 (ARIZ); Sacaton, 
Peeblea &; Harrison 1759 (US); sandy washes of the Gila R. near Casa Grande 
Ruins, A. &: R. A. Nelson 1677 (RM). C .HIFORNL-\ : ORANGE CO.: Lower San Juan 
Campground, Bates 2318 (OS). RIVERSIDE CO. : 3.6 mi. NE. of Aguanga, Vestal 
63113.8 (DSL Main Divide Truck Trail at Ortega Hwy., Santa Ana. Mts ., 2,300 
ft., R17763 (DS); ca. 4 ml. E. of Redlands, Klein et al. 265 (DS); 10 mi. S. of 
Hemet., Munz 10819 (POM, SBM) ; 18 mi . (rom Banning On road to Idyllwild, 
5,000 (t.) Munz 8142 (GH, POM). SAN HF.RNARDINO CO.: Oak Glen, Munz & 
Hitchcock 10916 (GH, POM); San Antonio Canyon, San Gabriel 1\115., 5,500 ft., 
Peirson 2706 (POM, RSA) ; N. of Upland, Breitun{} 15060 (DAO) ; foothills, San 
Bernardino Mts., Parish in 1891 (NY). SAN Dlt:GO CO.: 3.1 mi. (rom U.S. Hwy. 80 
on road to Morena L., 3,400 ft., R17439 (OS); Banner, Keck et al. 6089 (NY); 
1 mi. E. o( Warners Ranch, 3,400 ft ., AfcCully 19 (POM) i 6 mi. N. o( Santa 
Ysabel, Mun< 9808 (POM). 

Oamissonia confusa is II rllther rare allotetraploid species which can 
readily be confused with certain populations of either of its presumed 
diploid parents, O. hirtella and O. pallida subsp. pallida. The problems 
of separating it from its two putative ancestors have been discussed 
under the treatments of the diploids, and it should be reemphasized 
at this point that further chromosome counts are badly needed from 
Arizona. As mentioned in the treatment of O. ignota, many of the col
lections of O. conjusa have been confused with that diploid entity, 
and it is possible that O. ignota may have participated in the origin of 
some of the tetraploid populations here referred to O. confusa. 

The c·hromosome number of O. conjusa has been determined in 29 
individuals from 22 populations, including the type collection (see 
Appendix) . It has been observed growing sympatrieally with C. 
biBtorla, O. microntha, O. hirtelk, O. ignota and O. intermedia. North of 
San Bernardino County, California, populations are very scattered, 
but the following collection from Santa Barba ... County mlly belong 
here : canyon of Mono Creek, 1,600 ft., upper Santa Ynez Ri"er water
shed, Ohandler 1460 (SBBG). The plants represented in this eollection 
are immature, and the species is otherwise not known from Santa 
Barbara County. 
37. Camis80nia hardhamiae Raven, sp. nov. FIGl'111. 47 

Herba annua robusta villosa pilis glandulosis brevioribus admixta, 
ad C. intermedia similis. Folia superiora lanceolata vel anguste ovata. 
Hypanthium 1.7-2 mm. longum, ostio 1.3-1.5 mm. diametro. Sevala 
1.8-3.2 mm. longll, 0.8-1.2 mm. lata. Petalll 2-4 mm. longa, 1.8-3.5 
mm. lata, immaculata. Filamenta staminum episepalorum 1.5-2 mm. 
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longa, ilia epipetalorum )- 1.5 mm.longa; antheme ca. 0.7 mm.longae. 
Pollinis granorum 70-80 per centum, 4- vel 5-porum. Stylus 3-4 mm. 
longus; stigma 0.7-1 mm. diametro, sub I1nthesi antheris circumnexum. 
Capsula 1.3-2.5 cm. longa, 1.3-1.6 mOl. crassa surrecta vel in spirnm 
unam contorta. Semina ca. 1.2 mm.long .. , 0.6-0.7 mm. crass". Chromo
somatum numerus gameticus, n=21. Autogama. 

TYPE: Calf Canyon, 3.7 miles northeast of Santa Margarita, San 
Luis Obispo County, California, 5 May 1963, P. H. Raven 18315 (DS 
516765). 

DISTRIBUTION (Figure 52): Very local, known only from a few 
localities in sandy soil in disturbed oak woodland, southernmost 
Monterey to central San Luis Obispo County, California; ca. 800-ca. 
2,000 ft. alt. 

SPECIlIENS. EXAMINED: 

U.S.: CALIFORNIA: MO~TEREY CO.: Sandy Valley, Big Sandy ca. 1.5 mi. NE. of 
intersection with Indian Vallcy Hoad, Hardham l0035A (DS). SAN LUIS OBISPO co. : 
4.5 mi. NE. of Santa l\.hrgarits, Linsley &: MacSwain MI- 87 (HSAL 59-88 (RSA), 
Thorp 62-33 (OS); 1.1 mi. N . of inll'rscction with Parkhill Road on Calf Canyon 
Hoad, Hardham 2293 (LA); 1 mi. E. of ned Eagle Mine, 12 mi. S. of Shandon, 
McMillan 105 (CAS). 

This local hexaploid species has almost certainly been derived 
from the diploid C. micrantha and the tetraploid C. intermedia, both 
of which grow in the area of C. hardhamiae. The hexaploid is quite 
similar to C. micrantha, but it can easily be distinguished by an 
examination of the pollen, C. micrantha having only an occasional 
4-pored grain. Camw80nia hardhamiae has broader leaves and thicker 
capsules than C. micranth.a. and is generally more robust. Its chromo
some lIumber has been determined in single plants from 3 popula
tions, including the type collection (see Appendix). It has been found 
growing sympatrically with C. micrantha and C. hirtella.. 

Cammw80nia hardhamiae is named in hOllor of Clare B. Hardham of 
Paso Robles, California, enthusiastic student of the flora of the area 
where it grows. Mrs. Hardham has contributed much to our knowledge 
of the flora of her area through her numerous collections. 
38. Camisaonia luciae Ravell, sp. nov. FIGU RE 49 

OenQlhera hirla var. jonesii sensu Munz, Bot. Gaz. 85: 262. 1928; pro parte. 
Oenolhera micran-tha sensu Munz, N. Amer. FI. ]1. 5: 160. 1965; pro parle. 

Herba allnua erecta robusta villosa eglandulosa, ad C. micrantha 
similis. Folia superiora lanceolata, 1.3- 5.5 em. longa, 1.2-2.5 em. 
lata, basi rotundata vel truncata, apice aCliminnta, sessiliu., sparse 
denticulata. Inflorescentia plerumque cinereo-pubescens. Hypanthium 
2-3 mm. longum , ostio 1.5-1.8 mm. diametro. Sepal .. 2.5-4.5 mm. 
longa, 1-1.8 mm. lata. Petala 4- 7 mm. longa, 2.2- 5 mm. lata, saepe 
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murronata, plerumque prope basin puncto rubro uno. Filaments 
staminum episepalorum 1.2-1\ mm. longs, illa epipetalorum 0.8-1.6 
mm. lata; antherae 0.4-1 mm. longae. Pollinis grnnorum 25-60 per
centum quadriporum. Stylus 3-6 mm.longus; stigma 1-1.2 mm. diame
tro, sub anthesi antheris staminorum longiorum vel rarissime et longi
orum et breviorum circumnexum. Capsula ca. 1.5-2 cm. longa, 1.3-2 
mm. crassa, transectione quadrangularis exsiccatis, subteretis in statu 
vivo non dessicata, in spiras 1.5-2+ contorta. Semina 1.3-1.5 mm. 
longn, 0.7-0.8 mm. crnssa. Chromosomatum numerus gameticus, 
n=21. Autogama. 

TYPE: Openings in Adeno.torna chaparral, The Indians, 2,200 ft., 
Santa Lucia Mountains, Monterey County, California, 3 May 1963, 
P. H. Raven 18267 (DS 545885). 

DISTRIBUTION (Figure 52): Locally common in openings in the 
chaparral, Santa Lucia Mountains, Monterey County, California, 
and scattered southward to San Benito, San Luis Obispo, and Santa 
Barbara Counties; 1,000-4,500 ft. alt. 

SPECIMENS EXAMINEn: 

U.S.: CALIFORNIA: MONTEREY co., SANTA LUCIA YTS.: Hastings Reservation, 
ncar Jamesburg, Hoover 2963 (POM, RSA, UC), 2964 (POM, RSA, UC), Lins
dale 43 (CAS), 123 (COLO), in 1943 (CAS), Cook &; Cook 842 (CAS, mix with 
C. 'intermedia), 680 (CAS); Conejo Creek 2 mi. below Jamesburg, Bacigalupi 
1143 (DS, POM); road to Jamesburg 0.8 mi. from main road up Carmel Valley, 
RI8226 (OS); The Indians, 2,200 ft., Hardham 5443a (CAS, RSA) ; trail to 
Ventana Double Cone between Pat Springs and Puerto Sueio, 4,000 ft., Hardham 
10151 (OS, with C. hirtella); Tass.jara Springs, Kelley in 1917 (CAS, with C. 
in{~rmf:dia); Cachaguo. Creek, Santa Lucia Mts., Howell 30253 (CAS). SAN LUIS 

OBISPO co.: Bill Hill Ranch at the foot o( Caliente Mt., Caliente Range, 2,300 
ft., Twis8elmann 3489 (CAS); Crocker Grade, Hardham 12548 (DS). SANTA 

BARBARA CO.: "Santa Barbara," Elmer 3943 (DS, F, POM. RSA; probably (rom 
above Santa Barbara, in the mountains); upper Cuyama Valley, Hoffmann in 
1929 (PO~l); Pine Corral Potrero ncar Salisbury Potrero, 4,500 ft., Sierra Madre 
Mis., Muller d: Blakley 1014 (OS, SBBG); trail to Zaca Peak, E..,/wood 616 
(CAS); :\!iranda Pine Mt., 3,250 ft., Graham 545 (UC). 

Camissonw. luci<u is a hexaploid species that parallels the wide
spread diploid C. hirteUa in the variable notching of its petals. Pre
sumably it has been derived from the diploid O. hirtella and the 
tetraploid 0. intermedw., but it is rather easily separated from both 
by its relatively large flowers and pollen characteristics. The chro
mosome number of C. lucw.e has been determined in 7 individuals 
derived from as many populations, and including the type collection 
(see Appendix). It has been found growing sympatr;cally with C. 
micrantha, 0. hir/ella, and C. intermedw., especially often with the 
last-mentioned species. 

029~50-68 l.() 
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39. Camiseonia robusta Raveu, 8p. nov. FIG URE 41 
Oenothera micrantha sensu ~lunz, N. Amer. FJ. II. 5: 160. 1965; pro parte. 

Herba annua erecta robusta villosa, ad C. micrantha similis. Folia 
superiora latiora quam in C. micranlha, usque ad 12 em. longa et 2 em. 
lata. Inflorescentia semper pilis brevioribus gland ulosis admixta. 
Hypanthium 1.8-3.7 mm. longa, ostia 1-2 mm. diametro. Sepala 
2.6-4.2 mm. longa, 1.1-1.8 mm. lata. Petala 3.2-7 mm. longa, 2.5-6 
mm. lata, plerumque prope basin puncto rubro uno vel punetis 
duabus. Filamenta stsminum episepalorum 1.8-3 mm . longs, ilia 
epipetalorum 1-1.5 mm. longa; antherae 0.8-1. 6 mm. longae. Pollinis 
granorum maximam partem 4-porum, rariore 5- vel 3-porum. Stylus 
3-6.2 mm. longus; stigma 1-1.5 mm. diametro, sub anthesi antheris 
staminorum longiorum eircumnexum. Capsula 1.4-2.5 em. longa, 1.5-
2 mm. crassa, transectione subquadrangularis in statu vivo, surrceta 
vel in spiram t1nam contorta. Semina 0.9-1.2 mm. longa, 0.6-6.7 mm. 
erassa. Chromosomatum numerus gametieus, n = 21. Autogama. 

TYPE: Disturbed soil along roadside, with Orthocarpus purpurascens, 
Eschscholzia, Brassica, near kilometer 201 , 5.5 miles south of San 
Vicente, 950 ft. , Baja California, 29 March 1962, P. H. Raven 17022 
(DS 516799). 

DISTRIBUTION (Figurc 52): Coastal sage or chapllrral, often in 
disturbed or open places, eoastal San Diego County, California, and 
coastal northwestern Baja California, south to the vicinity of EI 
Rosario at about 300 N. lat.; also on Santa Cruz, Santa Catalina, 
San Clemente, and Guadalupe Islands. From sea level to about 1,000 
ft. alt. (to 3,500 ft. on Guadalupe Island). 

REPRESENTATIVE SPECIMENS EXA!dINED: 

U.S.: CALIFORNIA: LOS A:SOELES co. SANTA CATALI!'\A I.: Avalon, Trask in 
1896 (NY, DC, US). SAN CLEMENTE 1.: Vicinity of :\,tosquito Harbor, Abrams & 
ltiggins 345 (DS, Ue); N . coa~t, Trask \ 94 (NY, US); canyon S. of Lemon Tank, 
W. coas t, .Mltnz 6743 (POM) . SAS DIt;OO co.: U.S. IIwy. 395, 2 mi. S. of turn to 
Lilac, R17458 (DS) i 2 mi. E . of Pala, i1ful1z 10364 (PO:\1.); 2 mi. E . of San Pasqual, 
Rl7408 (DS); Howard Canyon, La JoU., F. E. &; E. S. Clement, 183 (COLO, F, 
GIl, NY, PI!, UC, UCSB) ; N. of Pt. Lorna, Stav" 149 (8D); bank of Dulzura 
Creek 3 mi . below Dulzura, Wiggin s 2176 (CAS, DS, OC, WTli); Sweetwater R., 
base of San Miguel Mt., Gander 154.4 (POM, SO). SA NTA HARRAHA co., 8A~TA 
CRUZ I. : Vicinity of Pelican Bay, A.1Jrams & Wiggins 41 (F). 

BAJA CALIFORNIA: Nachogucro Valley, Schoenfeldt 3409; Ensenada, 
Batts 2341 (DS) ; Todos Santo~ Bay, Fish in 1882 (I-" Ve); 6 rni. E. of EI Rosario, 
Wiggin s 17889 (DS); 6 IIlL N . of Rancho )-[csq uital, Wiggins 16767 (DS). 
GUAD AI. lI PE I. : Ncar mouth of canyon at Northcast Anchorage, ftforan 2891 (CAS, 
US, Gil, RSA ); Northeast Anchorage, Wiggins & Ernst 222 (1)S, OC)~ li/oran 
5661 (CAS, DS, RSA, SD, UC); ncar spring at top of i:-;Iand, N . {·nd, ca . 1,200 Ill, 

LilldMY in 1948 (S O); Barracks Cove Canon, (;opp 15l (DS). 

Camis80nia rnbusta is one of the commoner species of its group 
throughout its mainland area, and the commonest species of the sec-
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tion on Santa Catalina Island. On Santa Cruz Island this species is 
very rare. On San Clemente and Guadalupe Islands, the only other 
species of the section is the very different O. quadalupeMis, but the 
two species are ecologically different and not known to grow together. 
The pollen of O. robusta is a~solutely diagnostic, and its stout capsules, 
which are evidently quadrangular but not nearly so sharply so in 
living material as are those of O. lewisii, and erect, robust habit make 
this species distinctive in gross morphology also. It has been collected 
growing sympatrically with Oamissonia bistorta, O.lewisii, O. micrantha, 
O. hinelta, and O. intermedia. 

The chromosome number of Oamissonia robusta has been determined 
in 29 individuals derived from 24 populations from localities scattered 
throughout the range of the species, including the type collection 
(see Appendix). This hexaploid is almost certainly derived from two 
species with which it occurs nearly throughout its rather limited range, 
the diploid O. lewisii and the tetra:,.loid O. intermedia. It is morpho
logically intermediate between these two entities in all respects, 
although on the average somewhat more robust. 

Moran (Madroilo 11: 160. 1951; as Oenothera micrantha) has sug
gested that this species might be introduced on Guadalupe Island, 
where it was first collected in 1948. He bases his argument largely 
on the fact that this species was not discovered by any of a succession 
of collectors who visited the island and inevitably landed in the same 
region where O. robusta is now fairly common. This may be true, bu t 
judging from the phytogeographic relationships of Guadalupe Island 
and the scarcity of this species on San Clemente Island, I believe that 
it is equally likely that the species may simply have gone undetected 
and become more common recently. It will probably not be possible 
to resolve this question definitely. 

Section VI. Cami880nia 

CamiS80nia sect. CamiS80nia 
Oenothera sect. SphaerOll1'gma Seringe, in DC., Prod. 3 : 46. 1828. 
Oenolhtra subg. SphaerofJtigma (&ringe) Torr. &; Gray, Fl . N. Amer. 1: 508. 

1840. 
Cami880nia sect. Sphaerostigma (Seringe) Raven, Brittonia 16: 284. 1964. 

Annuals, the plants caulescent, with no well-defined basal rosette, 
but the leaves sometimes clustered near the base, plants not flowering 
from the base. Leaves narrow, subsessile. Inflorescence nodding at 
anthesis, becoming erect in fruit. Flowers opening near sunrise. Ovary 
lacking a sterile projection. Sepals reflexed singly or in pairs. Petals 
yellow, often with one to several red dots near the base, fading red
dish, with no contrasting pattern visible in ultraviolet light. Stamens, 
style, and inside of bypanthium yellow, the stigma yellow or greenish 
yellow. Capsule regularly loculicidal, straight or somewhat flexuous, 
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subterete, more or less torulose, the seeds in one row in each locule, 
the friable central column much distorted by the seeds at maturity. 
Seeds with 1\ scar at the micropylar end, blunt at the chalazal end, 
shining, dark brown, minutely lacunose, narrowly obo\'oid, more or 
less triangular in tr8.)lsection. 

TYPE SPECIES: Camissonia dentata (Cav.) Reiche. 
DISTRIBUTION: Brushy or open slopes and flats, southern Van

couver Island, British Columbia, southern Washington , southern 
Idaho, and western Wyoming south to western Colorado, central 
and northern Nevada, and throughout California to northernmost 
western Baja California (south to about 30°43' N. lat.); said to have 
been collected once at Fort Huachuca, southern Arizona; also in 
western South America, mostly west of the Andes, from Arequipa 
(ca. 16° S. lat.), southern Peru to the vicinity of Lago Argentino 
and Santa Cruz (ca. 50° S. lat.), in Patagonia. 

Camissonia sect. Camissonia is a close-knit group divided herein 
into 12 species with 4 additional SUbspecies. Two of these, C. ker
nensis and C. campestris, are self-incompatible diploids; two others, 
C. p1lsilla and C. sierrae, are self-compatible diploids; one is an auto
gamous hexaploid; and the remaining seven are autogamous tetra
ploids. One obviously closely interrelated group of species comprise 
the self-incompatible diploid C. kemensis, the autogamous diploid 
C. pusilla, find the two autogamous tetraploids C. pllbens and C. 
paroula. These species differ from the others in their Great Basin 
habitat, and in having the sepals separating from one another when 
the flowers open. In the remaining species the sepals remain united 
in pairs. Relationships within this group are close, and the popula
tions included here have generally been regarded as comprising only 
two species, the self-incompatible C. campeslris (usufilly known, in
correctly, flS Oenothera dentata) and the autogamous C. contorta 
(usually divided into Oenothera contorta var. /ypica and O. con/oria 
val'. strigulosa). The species that I have Mmed C. sierrae, C. beni
lensis, lind C. integrijolia have hitherto been too poorly represented 
in collections to attract "ttention; C. lacustris has been confused with 
C. campestris and C. con/orta (sens. lat.); and the extremely closely 
related trio consisting of the tetraploid C. strigulosa, the hexaploid 
C. con/or/a, find the South Americlln tetmploid C. dentala (some 
populations with 11. = 13, the only instance of aneuploidy known in 
the genus) has in North America been regarded as comprising Oeno
thera contol'la vllr. strigulosa, mI'. epilobioides, and vflr. contorta, the 
lines between these taxa not corresponding to those between the 
species recognized here. These might all conservatively be treated 
flS C. den/ala sens. lat., but I prefer to keep them separate for reasons 
that will be discussed in some detail below. 
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Camissonia kemensis subsp. kemensis was initially attributed to 
Oenothera subg. Chylismia, but I excluded it from that group in 1962 
(Univ. Calif. Publ. Bot. 34: 115). On the other hand, C. kernensis 
subsp. gilmanii was first described as a variety of C. campe8tris ("Oeno
thera dentata"); I pointed out the conspecificity of the two taxa here 
grouped as C. kernensis to Dr. Munz in 1963, and he brought them 
together in 1965 (N. Amer. FJ. II. 5: 158-159). Part of what is here 
regarded as C. kernensis subsp. gilmanii was included by Munz 
(Bot. Gaz. 85: 259. 1928) in his concept of Oenothera dentata var. 
johnstonii, the type of which is Camissonia campestri~. In the same 
1928 treatment, Munz included all of the autogamous entities in this 
group in Oenothera contorta, with his var. pubens corresponding to 
C. pubens, his var. jl.exuosa to C. pusilla and C. parvu14, his var. 
typica to much of C. contoria, and his var. epilobioides and vsr. striuu
losa including the other autogamous taxa known to him. 

Determinations of chromosome number, and in many cases pairing, 
have been made of 177 individuals from 166 populations of this 
section, including a few counts reported earlier by Lewis, Raven, 
Venkatesh, & Wedberg (Aliso 4: 73-86. 1958) and two reported by 
Gregory & Klein (Aliso 4: 505-521. 1960). The chromosome number 
for Camissonia campestris (as Sphaerostiuma dentatum and var. cam
pestre) was reported by Johansen (Proc. Nat. Acad. Sci. U.S. 15: 
884. 1929; Amer. Journ. Bot. 16: 597. 1929), but without any indica
tion of voucher specimens. As far as I know, these are all of the avail
able reports for the section. 

The degree of chromosomal structural heterozygosity in this section 
is low: of the 35 individuals of Camissonia campeslris subsp. campestris 
examined, 3 had a ring of 4 chromosomes and 5 pairs and 1 had a 
chain of 3 plus a univalent and 5 pairs. Considering the two self
incompatible species in the section, C. campestris and C. kernensis, 
49 individuals have been examined chromosomally, with the 4 just 
indicated being the only ones that were heterozygous- approximately 
2 percent of the total. This is much lower than the more than 20 percent 
of 676 individuals of sect. Chylismta that were heterozygous for at 
least one reciprocal translocation, but significantly higher than in 
sect. Holostiuma, where reciprocal translocations appear to play no 
role whatever in natural populations. 

Several interploid natural hybrids, discussed in the following pages, 
shed light on the pattern of chromosomal evolution in sect. Camissonia. 
For example, in hybrids between the diploid (n ~ 7) C. campe8tris 
subsp. campe81ris and the hexaploid (n ~ 21) O. contorla, the maximum 
association of chromosomes observed \vas II chain of 8 chromosomes, 
Ii ring of 4, 2 chains of 4, 2 ring bivalents, and 2 rod bivalents. It is 
therefore obvious that the complete absence of multivalent configura-
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tions in the hexaploid is genetically controlled, and does not reflect 
any great degree of differentiation between the three genomes present 
in this species. No multivalenls have been found in any polyploid 
in this section, and it would appear that even if the two diploid genomes 
present in a tetraploid would, on the basis of their homology, pair 
completely, they are prevented from doing this genetically. Natural 
hybrids between the tetraploids C. integrijolia and C. strigulosa, with 
up to 10 bivalent", and artificial hybrids between the North American 
tetraploid C. strigulosa and the South American tetraploid C. dentala, 
which show few multivalent associations despite their high degree of 
sterility, tend to support this hypothesis (Raven & 1 ... loore, MS.). 

In sect. Camissonia, therefore, it appears that dillloid genomes may 
be brought together in any way that will produce highly fit combina
tions for particular ecological situations, and that these polyploids 
will soon (perhaps initially) be pair-forming and highly fertile regard
less of the degree of chromosomal divergence between their diploid 
antecedents. There appears to be a wide gap between the group of 
species consisting of C. ker-nensis, C. pllsilla, C. pubens, and C. parvuia, 
and the other species of the section; none of the polyploids appears 
to bridge the gap between these two groups. 

The synonymous name Ono/Mra torulosa H. L~v., ~10nogr. Onoth. 
176. 1905, requires special mention here; this name was an illegitimate 
substitute for most of the species in this section published earlier, 
and it is not practical to cite it in the synonymy of all of these names 
or to attempt to typify it by one of these concepts; as far as I know, 
the concept has never been taken up by any author other than L~veill~. 

40. Camiuonia kernensis (Munz) Raven, Britt.onia. 16: 284. 1964. 

Robust, erect annual, often well branched, from a prominent or 
poorly developed basal rosette, the plants 5-30 cm. tall , densely 
"ilIous or glandular pubescent to subglabr01ls. Leaves very narrowly 
to narrowly elliptic, more rarely lanceolate, 1- 3.8 (-5.5) cm. long, 
0.2-0.5 em. wide, sparsely serrate , the apex acuminate, the buse 
narrowly cuneate, much reduced and bract-like in the inflorescence. 
Inflorescence usually densely glandular-pubescent, sometimes with an 
admixture of longer trichomes. Hypanthium 2.2-3.8 (- 5) mm. long, 
1.8- 2.8 (--4) mm . across at the summit, villous within, with a red 
dot within at the base of each anther. Sepals 5-9 (-11) mm. long, 
1.3-2 mm. wide, reflexed separately. Petals 8- 15 (-18) mm. long, 
5.5-12 (-16) mm. wide, with two large red dots at the bllse of eueh 
one. Filaments of the episepalou. stamens :1.5- 5.5 (-7) mm. long, 
those of the epipellllous ones 1.3- 2 (--4.5) mm. long; lint hers I.S- 2 
(-3) mm. long. Style 7-10 (-14) mm. long, villo1ls near the base; 
stigma 1- 2 (-2.5) mm. in diameter, held well auo"e the IInthers lit 
unthesis. Capsule 2.2-:1.7 cm. long, 1.5-1.7 mm. thick, subsessile or 



RAVnN-GEINUS CAMISSONIA 309 

on a pedicel up to 15 mm. long. Seeds 1.1-1.2 mm. long, 0.5-{).6 mm. 
thick. Gametic chromosome number, n =7. Self-incompatible. 

DISTRIBUTION (Figure 46): Desert washes and in canyons, north
eastern Kern County to near Victorville and the Providence Moun
tains in San Bernardino County, southern Inyo County, and near 
Benton Station, southern Mono County, California; also in western 
Clark and Nye Counties, Nevada; 2,500- 6,000 ft. alt. 

Although most populations of the two subspecies comprising this 
species are easily assignable to one or the other, a number of others 
are intermediate and assignable only with great difficulty. Collec
tively, the species is sharply distinct from all others in its flower size, 
pubescence, and sepal characteristics. 

-40.. CamiS80nia kernensis 5ubsp. kernensis 
Oenothera kernen3is Munz, Amer. Journ. Bot. 18: 737. 1931. 
Oenothera kernensis subsp. kernensis; Mun" N. Amer. Fl. II, 5: 159. 1965. 

Plants compact, 5-15 (-22) cm. tall, covered everywhere with long, 
white trichomes, the leltves clustered at the base. Capsule on a promi
nent pedicel 3-15 mm. long. Gametic chromosome number, n=7. 
Self-incompatible. 

TYPE: Sandy slopes and openings, east slope of Walker Pass, 
Freeman Canyon, 4,500 ft., Kern County, California, 13 May 1930, 
F. W. Peirson 8822 (POM; isotype, K) . 

DISTRIBUTION (Figure 46): Sandy slopes and flats, often with 
ArUmisia tridentata and Yucca breoifolia, northeastern Kern County, 
California, from EI Paso Peaks to the vicinity of Claraville and near 
Lake Isabella, north to Grapevine Canyon; 2,800-5,700 ft. alt. Often 
locally abundant. 

Vouchers (or chromosome number (4 individuals, 3 populations), 
n=7: 

U.S.: CALIFORNIA: KERN Co.: Walker Pass, W. slope, 5,000 ft., Munz 22581 
(DS, RSA): 2.8 mi. W. of summit of Walker Pass, R12811; Freeman Canyon 3.4 
mi. E. of summit of Walker Paas, R12763 (2 plants : ARIZ, DS, GR, SD, UC, US, 
WTU) . 

REPRESENTATIVE SPECIMENS EXAMINED; 

U.S.: CALIFORNIA: KERN CO.: Grapevine Canyon, 2,800 ft ., Twi38elmann 
7117 (CAS, mixture with C. campestritf); upper end of Short Ca.nyon, Limlty & 
AfacSwain 60-18 (RSA, UC) j head of Indian Wells Canyon, 5,700 ft., Twis8elmann 
4.525 (CAS, DS) j NE. Bank of Morris Peak, 4,175 ft., Twi&8elmann 7140 (CAS, 
OS, SBBO); Horse Canyon, Scodie (Kiavah) Mt., 5,300 ft., Twi38eimann 8178 
(CAS, DS, RSA); Weldon, 2,400 ft, R17559 (DS); 9.7 mi. S. of Weldon, 3,100 
ft., RI7563 (DS); 5 mi. NW. of Dove Well, Rude 408 (DS); divide between Kelso 
Canyon and Kelso Valley, 4,650 ft ., Twi88elmann 6912 (CAS, DS); Piute Mts., 
Harris Grade above Kelso Canyon, 3.1 mi. W. of Shorty's Place, 5,420 ft., Twi,.el
mann 2799 (CAS); Erskine Creek, 4-5,000 ft ., PUrpU8 5083 (Ue, mixture with 
C. hirtella) j Iron Canyon, El Paso Mts., ca. 3,300 ft., Budgett 30 (CAS); Dove 
Spring Canyon 25 mi. SW. of Inyokern, Budgett 54 (CAS). 
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First described as a member of Oenothera subg. Ghylismia because 
of its stalked capsule, Camissonia kernensis sub.p. kernensis is in 
the overwhelming majority of its characteristics obviously a member 
of sect. Camissonia. At the margins of its rather restriCted range, 
it intergrades completely with C. kernensis .ubsp. gilmanii (Oenothera 
dentala var. gilmanii), an undoubted member of this group. Ten plants 
from the locality of R17559, cited above, were tested for self-in
compatibility by caging the plants in the field and selfing and out
crossing them, with subsequent examination of pollen-tube growth. 
All were found to be self-incompatible. Camissonia kern6nsis subsp. 
kernensis is, at the head of Short Canyon, the principal pollen source 
of the large oligolectic bee Andrena (Onagrandrtna) mojaV€nsi8 Linsley 
& MncSwain, not known from any other locality (Linsley, MacSwain, 
& Raven, Univ. Calif. Publ. Entom. 33: 59-98. 1964). Other oligolectic 
species of Onagrandrena likewise visit the plant here and on Walker 
Pass and are undoubtedly important in the outcrossing of tbese self
incompatible individuals. The flowers of Camissonia kernensis subsp. 
kernensis open before sunrise, and considerably before those of C. 
campe.,tris at most of its localities (Linsley et aI., op. cit.). 

Camissonia kernensis subsp. kernensis grows sympatrically with C. 
campestris, which like it is self-incompatible at a number of localities; 
no hybrids have been observed, even when, as at Short Canyon, 
Kern County, California, the plants grow intermixed and are known 
to be visited by the same species of bees. Cami"onia kernensis subsp. 
kernensis likewise grows sympatrically with C. pubens, C. strigulosa, 
C. integrifolia, and C. contorla. 
40b. Camissonia kernensis subap. gilmanii (Munz) Raven, comb. nov. 

Denothera dentata vaf. johnstonii sensu Munz, Bot. Gal. 28: 259. 1928; pro 
parte. 

Oenothe.ra dentata var. gilmanii Munz, LeaB. West. Bot. 2: 87. 1938. Oen
othera kunu1Su 8ubsp. gilmanii (Munz) Muoz, N. Amer. FI. II. 5: 159. 
1965. 

Oenothera kernensis Bubsp. mojavensis Munz, N. Amer. Fl. lI. 5: 159. 1965. 
Type: 3 roi. W. of Pilot Knob, 900 ffi, western San Bernardino Co., Calif., 
20 March 1947, P. A. Munz 11666 (RSA 38224; isotypcs, ARIZ, CAS, 
COLO, SD, WTU). 

Plants less compact, to 30 em. tall, covered everywhere with short 
glandular pubescence, usually with a few scattered longer trichomes, 
or subglabrous, with few glandular trichomes, the leaves not markedly 
dustered at the base. Capsule subsessile or on a pedicel tt) 5 mm. 
(rarely to 15 mm.) long. Gametic chromosome number, n=7. SeIf
incompatible. 

TYPE: Bradbury Wash, 3,000 ft., Inyo County, California, 6 June 
1937, M. F. Gilman 2587 (POM). 

DISTRIBUTION (Figure 46): Desert washes and slopes, from the 
vicinity of Red Ro('k Canyon, Kern County and Victorville and the 
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Providence Mountains, San Bernardino County, California, north to 
westernmost Clark and Nye Counties, Nevada, and the southern 
half of lnyo County, California; also collected once near Benton 
Station, southern Mono County, California. From 2,500-6,000 ft. alt. 

Vouchers for chromosome number (5 individuals, 5 populations) , 
n=7: 

U.S.: CALIFORNIA: INYO CO.: Trona to Death Valley Road, N. base of Panamint 
Mts., edge of Panamint Valley, Lewis &:- MOl!quin 1119 ; 5.4 mi. from Emigra.nt 
Junction on road to Wildrose Station, Lewis & Mosquin 1123. SAN BERNARDINO 

CO.: Dawes Siding, between Cima. and Kelso, R11926; road to Camp Irwin 26.6 mi. 
N. of U.S. Hwy. 466 at Barstow, R1l944. NEVADA: NYE CO.: Wash below Cane 
Springs, R18947. 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S. : CALIFORNIA: INYO CO.: 10 mi . N. of Shoshone on road to Bradbury Well, 
0&.3,000 ft ., Hitchcock 6106 (OS NY, POM, RM, RSA, US, WS, WTU); Great 
Falls Canyon, Argus Mts., Wheela & Richardson in 1930 (CAS, F, LA, LAM, 
UC, US) i Mill Creek Canyon, Panamint Mts., 1,300-1,700 fi, Coville &: Funston 
7.59 (C, DS, GH, PH, US); Epsom Salt Works, Hidden Spring region S. of Wingate 
Wash, 2,000 ft., Train 568 (ARIZ, COLO, DS, OSC, US) j Cave Springs, Jaeger in 
1927 (POM); Lee Distriet (N. of Darwin), at Grape Vine Spring, Austin 539 
(UC) j 6 mi. NE. of Pilot Knob, Meerchaum Spring, Miller in 1920 (CAS). KERN 

co.: U.S. H wy. 395, 5 mi. N. of Johannesburg, 3,150 ft ., Campb<U 13406 (RSA); 
Red Rock Canyon, 2,800 ft., Ben.on 3411 (POM); Haiwee, Da,idson 2820 (LAM); 
E. lork of Last Chance Canyon, El Paso Mts., 3,000 ft ., Po."lo.a 473A (CAS). 
MONO CO.: Benton Station, 5,500 ft.., Robinson &: Linder in 1935 (Fresno Stnte 
College herb.). BAN BERNARDINO CO.: County road from Wheaton Springs to NiP'" 
ton road 8., ca. 11 mi. N. of Cima, Ferris &: Bacigalupi 13293 (ARIZ, DS, RM, 
US, WS, WTU); 10 mi. SW. 01 Garlic Spring, Munz &: Keck 7869 (GR, POM); 2 
mi. N. of third summit out of Barstow, 8 mi. SW. of Bicycle Lake, 2,800 ft.., Wolf 
6532 (ARIZ, OS, LA, NY, RM, RSA, UT, WS) ; 5 mi. E. of Cima, Munz 13947 
(DS, POM, UC) j 5 mi. W. of Columbia Mine, Providence Mts. , 1 mi. E . of Union 
Pacific R.R., 3,300 ft., Wolf 10649 (DS, RSA, WTU); 8 mi. E. of Victcrville, 
Jaeger in 1932 (POM). NEVADA: CLARK co.: Nipton, 3,oooft., Jone8 in 1907 (POM); 
5 mi. below Deer Creek, 6,000 ft ., Charleston Mts., Raedar 181 (COLO) ; French· 
man Flat 11 roi. N. of Mercury, R18854 (DS). NYE co.: W. of Cane Springe, ca. 
4,000 ft ., Rickard & Beatley in 1959 (RSA, UC); W. Yucca. Flat Drainage Basin, 
4,800 It., Heatley 2924 (OS, RSA). 

Plants of Camissonia keNiensis subsp. gilmanii in the vicinity of 
Cima, San Bernardino County, California, approach those of subsp. 
kernensis in their relatively low stature and unusually abundant 
eglandular pubescence. Closer to the restricted range of subsp. 
kernensis, the two subspecies intergrade completely. In general, 
plants from the southern part of the range of subsp. gilmanii are rela
tively lower and less glandular, and often with more obviously crisped 
leaves, than those from farther north; it was on this basis that Munz 
described a third subspecies, Oenoth.era kernensis subsp. mojavensis. 
Study of more abundant herbarium material has convinced me that 
these trends do not need to be reflected in the formal taxonomy of the 
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group, especially since the geographical separation of the two sorts 
of plants is not complete. 

Camissonia kernensis .subsp. gilmanii has been found growing 
sympatrically with C. campestris at several localities without any 
evidence of hybridization, even though both entities consist entirely 
of self-incompatible individuals and are generally visited by the same 
bee species. Thus, 3 miles west of Pilot Knob, San Bernardino County, 
California, at an elevation of ca. 3,400 ft., P. A. Munz collected these 
two entities growing together; bere C. kernensis subsp. gilmanii was 
restricted to the higher ground, and often grew in coarse gravelly 
soil, whereas C. campestris grew in the loose sandy soil of a wash. A 
mixed collection from Red Rock Canyon, Kern County, California 
(Brown in 1946, LA) suggests that the two species grow sympatrically 
at this locality also. Similar ecological relationships were observed 
near the head of Sbort Canyon, Kern County, California, where 
C. campestris grows in the sandy soil of the wash bottom, wbile 
C. kernensis subsp. kernensis is largely restricted to more stable slopes 
at the bead of the wash. 

The self-incompatibility of Camissonia kernensis subsp. gilmanii 
was determined by [lollen-tube growth following self- and cross
pollination in six individuals of R18947 from Nye County, Nevada, 
cited above . 

.41. Camissonia puame Haven, sp. nov. F(OURt: 53 
Oenothera contorta var. jlexuosa sensu Munz, Bot. Gnz. 85: 253. 1928; Llnd 

N. Amer. Fl. II. 5: 156. 1965; pro parte. 

Herba annul' tenuis 2-22 cm. alta, plerumque e basi ramis plurimis 
rosulaque bene evoluta. Plantae glanduloso-pubescentes, praecipue 
in inflorescentibus, et plerumque pilis longioribus eglandulosis ad
mixtae, prope basin plant arum densiore. Folia linearia, 1-3 em. 
longa, 0.4-1.8 mm. lat", plerumque purpureo-maculata, .errulata. 
Hypanthium 0.8-1.6 mm. longum, ostio 0.7- 1.1 mm. diametro, intus 
glabrum. Sepal" 1.2-.2 mm. longa, 0.3-0.8 mm. lata, unumquidque 
sub anthesi discedens, alabastro apices sepalorum discreti. Petala 
1.8-3.1 mm . . longa, 0.8-1.5 mm. lata, rare prope basin punctibus 
duabus rubris maculata. Filamenta stmrunorum episePlllorum 0.8- 2 
mm. longa, illa epipetaiorum 0.4-0.9 mm. long; antheme 0.3-0.4 mm. 
longne. Stylus 1.6-3.2 mm. longus, gillber; stigma 0.5- 1 mm. diametro 
sub anthesi antheris circumnexum. Capsula 1.8-3.2 cm. longa, 
0.6-0.9 mm. crassa, subsessilis vel pedicelo usque ad 2 mm . longo, 
non rostratn. Semina 0.7-0.8 mm.long", ca. 0.4 mm. crassft. Chromo
somatum numerus gameticus, n=7. Autogama. 

TYPE: On sagebrush (Artemisia trUlentata) covered slopes 2.5 miles 
west of U.S. Hwy. 395 on U.S. Hwy. 50, 5,100 ft., Washoe County, 
Nevada, 28 May 1962, P. H. Raven 17867 (OS). 
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54. 

53. 

55. 

FIGURES 53-5S.-Species of CaminonJ'a sect. Camissonia, X ,~: 53, C. pusilla (Rarun 17463, 
DS); 54, C. pub,.J (Tw;m/man. 7048, DS); 55, C. pa ... ula (Ra,," 17864, DS). 
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DISTRIBUTION (Figure 56): Scattered in sandy soil on open or 
brushy slopes, Franklin and Grant Counties, southeastern Washing
ton, and Elmore and Payette Counties, west-central Idaho, south 
through the Great Basin to southern Inyo and the Providence Moun
tains of northeastern San Bernardino County, California; southern 
Nye County, Nevada; and Washing-ton County, southwestern Utah; 

o 
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FIGURE 56.-Westem l"nitcd States, showing ranges of mainly autogamous species of 
CamiJJonia sect. Camiuonia l the range of the related larger flowered, self-incompatible 
C. ktfntnJiJ outlined by dotted line: L::.=C, pUJilla, with &=dipioid chromosome 
counts (n=7); O=C. pubtnJ, with . = tetraploid counts (1'1=14); O =C. parow", 
with .= tetraploid counts (ft= 14). 
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local in the eastern San Bernardino Mountains, San Bernardino 
County, California. From ca. 400-9,500 ft. alt. 

Vouchers for chromosome number (5 individuals, 5 populations), 
n=7: 

U.S.: CALIFORNIA: INYO CO.: Carroll Creek ea. 1 mi. above Mt. Whitney 
Pack Station, 5,900 ft., E. slope of the Sierra Nevada, R17S41; cn. 4 mi. S. of 
Oasis, Klein 354 (RSA); near Black Ace Mint', just W. of summit of Westgard 
Pass, White Mts., Lewis 1091 (LA, RSA). SAN BERNARDINO CO.: Cactus Flat, 
San Bernardino Mts., 5,900 ft., R17463. NEV."o.DA: WASHOE CO.: 2.S mi. W. of 
U.S. I1wy. 395 on U.S. Rwy. 50, 5,100 ft., R17867 (type collection). 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: CALIFORNIA: INYO CO.: 4 mi. W. of Lone Pine, 4,700 ft., Alexander & 
Kellogg 2786 (mixture with C. parvula); Lake Sabrina road, 8,500 ft., Benson 
6020 (POM); Bishop Creek, 5,000 ft., Hall & Chandler 7244 (POM, UC); 0.5 
mi. W. of Willow Spring, Last Chance Mts., 5,800 ft., Roos 6363 (CAS, DS, 
RSA, VC); Jackass Spring, Hunter l\.lt., Inyo Mts., 6,600 ft., DeDecker 1400 
(RSA); Alabama Hills, 4,800 ft., Howell 33226; Lone Pine, 7,000 ft., Jones in 
1897 (GR, NY, POM, US); Argus Mts., 5,800 ft., Hall & Chandler 7089 (UC); 
Wonoga Peak, 9,000-9,500 ft., Howell 25419 (CAS, RSA; with C. pubens); Mill 
Creek Canyon, Panamint Mts., 1,300-1,700 ft., Coville & Funston 762 (OS, 
NY, VS); near Crystal Spring, Coso Mts., 1,850 m., Coville & Funston 938 (DS, 
NY, US). LASSEN CO.: 2 mi. N. of Susanville, Gillespie 9346 (DS). MONO CO.: 
Rock Creek, 6,700 ft., Munz 11785 (NY, RSA); near Benton, Robinson &: Linder 
e26 (COLO, RSA, WTU), Eastwood & Howell 9547 (CAS, mixture with C. 
parvula; RSA); 5 mi. N. of Sherwin Grade, 1,750 m., Munz 11075 (C, GH, POM, 
UC, US); S. of Mono Lake, 4 mi. N. of Mono Mills, Keck 2882 (DS). BAN BER
NARDINO CO.: 1 mi. SE. of Tecopa Pass, Kingston Range, Alexander & Kellogg 
2365 (POM, UC); Cactus Flat, San Bernardino Mts., 6,000 ft., Munz 10519 
(POM), Jones in 1926 (CAS, POM). IDAHO: ELMORI': CO.: Glen's Ferry, Davis 
85-36 (IDS). PAYETTE co.: Willow Creek E. of Payette, Christ 9447 (NY) 
NEVADA: ELKO CO.: Cobre, 6,000 ft., Jones in 1906 (PO~)i Elko to Wendover 
road, Hutchings in 1932 (UT) j Toana Range, 5 mi. E. of Shafter, Maguire 16892 
(N Y, mixture with C. parvula). ESMERALDA co.: Candelaria, Shockley 247 (N Y, 
mixture with C. parvula). EUREKA CO.: U.S. Hwy. 40, 2.9 mi. W. of Carlin, R18534 
(DS). LANDER CO.: 3 mi. N. of Birch Creek, J. Jr. & M. A. R. Linsdale 780A 
(CAS). NYE co.: Near Potts Ranch, near Potts, Goodner & Henning 330 (PO~I); 
4 mi. S. of Millett, J. M. & M. A. R. Linsdale 694 (CAS); S. end of Rainier Mesa, 
7,500 ft., Beatley & Carl 2616 (herb. Nevada Test Site, ::\lercury, Nev.). WASHOE 
CO.: 2 mi. SW. of Steamboat Springs, Canby 181 (POM); Truckee Pass, 4,500 
ft., Kennedy 1306 (OS, RM, VC, US). WHITE PINE CO.: 2 mi. SW. of Baker, 
Maguire 20849 (UT). OREGON: Blue Mts., Cusick in 1897 (GH); eastern Oregon, 
Howell in 1880 (US). HARNEY CO.: Ca. 26 mi. S. of Folly Farm and near Manns 
Lake. Hitchcock & Muhlick 21131 (DS, RM, WS, WTU); 8 mi. W. of Riley, 
Peck 13840 (DS, F); Squaw Butte, Gilkey (OSC) i 4.7 mi S. of Narrows, R18444 
(DS). MALHEUR co.: 4 mi. W. of Vale, Peck 20641 (UC); ncar Harper Ranch, 
900 m., Leiberg 2221 (DS, F, GH, NY, POM, UC, US); ca. I., mi. SW. of Vale, 
Hitchcock 20636 (WTU); Rome, Peck 21789 (UC). UTAH: mON CO.: NE. of Enter
prise, 5,500 ft., Hall EN16 (F, UT). WASHINGTON CO.: Anderson's Ranch, Maguire 
& Blood 1459 (POM, H~\I, UC); mountain meadows 50 mi. NW. of St. George, 
1877, Palmer 166 (GH, NY). WASHINGTON: FRANKLIN CO.: Pasco, Piper 2965 
(GH). GRANT CO.: Junction of Crab and Douglas Creeks, 2,000-3,000 ft., Sandberg 
& Leiberg 263 (C, CAS, DS, F, GR, NMC, NY, RM, UC, US, W8, WTU). 
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This diploid species is closely similar to the tetraploids C. parvula 
and C. pubens, differing from the former in its long, spreading tri
chomes and well-developed basal rosette and from the latter in its 
more slender habit, narrower leaves, and smaller flower. and seeds. 
At its type locality and elsewhere, C. pusilla grows sympatrically 
with C. pubens, and, as indicated above, it often grows sympatrically 
with C. parvula; at all such localities the entities are sharply distinct. 
On the other hand, northern populations of C. pusilla are occasionally 
somewhat difficult to distinguish from those of C. parvula, commoner 
northward, when the plants are relati\'ely glabrous and depauperate, 
and chromosome counts from the northern localities of C. pHsilla 
would be most helpful. 

A collection said to be from Kramer, San Bernardino County, 
California, K. Brandegee in 1913 (UC), consists of a mixture of this 
species with C. paroula; the locality is very probably in error (d. 
Raven, Univ. Calif. Publ. Bot. 34: 1l0. 1962). 

Camissonia pHsilla includes much of the material referred by Munz 
(Bot. Oaz. 85: 253-254. 1928; and subsequently) to Oeno/hera can
tor/a var. j1.exuosa, that entity consisting of a mixture of this species, 
the tetraploid C. parvula, and misidentified specimens of the very 
different hexaploid C. con/or/a. In 1964 (Brittonia 16: 284. 1964), 
I considered C. pusilla, C. parvula, and C. pllbws to be best regarded 
as comprising a single taxonomic species, C. parvula; I also annotated 
a number of specimens during the period when I held this view. 
On the other hand, Munz (N. Amer. FI. II. 5: 156. 1965) recognized 
C. pubens as a distinct epecies, but unaccountably retained C. parvllia 
and C. pusilla as Oeno/hera con/aria var. j1.exuosa as he had done in 
1928. As mentioned above, C. con/aria is a very distinct hexaploid, 
in which the sepals are reflexed in pairs; however, depauperate 
individuals con sometimes be confused with those of C. parvula. 
42. Camissonia pubens (S. Wnts.) Raven, comb. nov. F,GURE 54 

Chamissonia contorta vur. pubens (8. Wats.) Kearney, Trans. ~. Y. Acad. 
Sei. 14: 37. 1894. 

Sphaerostigma contortum var. pubens (S. Wats.) Small, Bull. Torrey CI. 23: 
189. 1896. 

Sphaerostigma pubens (8. Wats.) Ryrlb., Bull. Torrey C1. 33: 146.7 Apri11906. 
Sphaerostigma orthocarpum A. N cis. & Kennedy, Proc. BioI. Soc. Wash. 19: 

155. 12 November 1906. Type: Pyramid Lake, Washoe Co., Nevada, 
19 May 1905, P. B. Kennedy 1015. (RM). 

Oenothera pubens (S. Wats.) ~lunz, N. Amer. F1. 11. 5: 156. 1965. 

Similar to O. pusilla, but differing in the more robust habit, the 
stouter stems to 38 CIll. long. Leayes narrowly lanceolate, 1.5-4.5 cm. 
long, 0.2-0.6 em. wide, undulate-serrate, acuminate at the npex, 
narrowly cuneate at the base. Hypanthium 1.3-3 mm.long, 0.8-2 IIlIll. 

wide at the summit, usually pubescent in lower holf within, often 
with a small red dot at the base of each filament. Sepals 2.2--3.8 mm. 
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long, 0.8-1.3 mm. wide. Petals (2.2-) 3-4 mm.long, (1.3-) 1.8-3 mm. 
wide, often with one to several red dots near the base. Style 3.2-4.1 mm. 
long; stigma 1.2-1.4 mm. in diameter. Capsule (1.8-) 2.6-5 em. long, 
0.8-1.2 mm. thick. Seeds 1-1.1 mm. long, ca. 0.4 mm. thick. Gametic 
chromosome number, n= 14. 

TYPE: Carson City, Ormsby County, Nevada, May 1868, S. Watson 
(GR; isotype, US). 

DISTRIBUTION (Figure 56): Sandy, often sagebrush-covered slopes 
and flats from Lassen County, California, and northern Washoe 
County, Nevada, south to southwestern Lander and central Mineral 
Counties, Nevada, and southern Inyo and northeastern Kern Coun
ties, California; 3,000-9,500 ft. alt. 

Vouchers for chromosome number (9 individuals, 9 populations), 
n=14: 

U.S.: CALIFORNIA: KERN CO.: Weldon, H17537; 3.4 mi. E. of summit of Walker 
Pass, R12764. LASSEN CO.: 4.8 mi. N, of ::\Iilford, R17873. MONO CO.: 2.2 mi. S. 
of N. turn to Sherwin Grade, R14294. NEVADA: ORMSBY CO.: U,S. Hwy. 50, 
21 mi. W. of junction with U.S. Hwy. 395, R17862; 2 mi. S. of Carson City 
R18406. WASHOE CO.: 7.5 mi. S. of Vya, ca. 6,500 ft. R17883; 4,7 mi. W. of 
U.S. Hwy. 395 on road to l\1t. Rose, 5,200 ft., R1841O; 2.5 mi. W. of U.S. Hwy. 
395 on U.S. Hwy. 50,5,100 ft., R17866. 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: CALIFORNIA: INYO CO.: Wonoga Peak, 9,000-9,500 ft., Howell 25420 
(CAS, RSA, US); ncar end of Mt. Whitney road, Kerr in 1937 (CAS); Carroll 
Creek, 5,500 ft., Howell 33378 (CAS); Olancha, Hoffmann in 1929 (CAS); Bishop 
Creek, 6,700 ft., Howell 33520 (CAS); 5 mi. W. of summit of Mountain Spring 
Canyon, Hoffmann in 1929 (POM); Onion Valley road, Howell 33430 (CAS); 
Sage Flat to Olancha Pass, ca. 7,000 ft., Howell 26701 (CAS); Taboose Creek, 
6,500 ft., R9702 (CAS); Nine-mile Canyon, 5,000 ft., Ripley &: Barneby 5867a 
(CAS); Snake Hill, 5 mi. W. of Independence, 5,000 ft., Kerr in 1937 (CAS). 
KERN CO.: 19 mi. above Weldon on road to Walker Pass, 4,500 ft., Munz 13357 
(RSA, mixture with C. strigulosa; WTU); 1.9 mi. E. of summit of Walker Pass, 
R12814 (nS); W. slope of Walker Pass, near summit, Twisselmann 7048 (CAS, 
DS); Piute ::\It. to Walker Basin road, 5,950 ft., Twisselmann 3650 (CAS); Weldon, 
R18790 (DS); Horn Brothers Sawmill 3.6 mi. W. of Clara ville, Piute ~lts., 6,200 
ft., Breedlove 4008 (DS); Erskin Creek, 4,000-5,000 ft., Purpus 5365 (UC). 
LASSEN CO.: Honey Lake, Brandegee in 1892 (UC); between Susanville and Leavitt 
Lake, Gillespie 9351a (DS); vicinity of Doyle Station, 1,290 m, Eggleston 6741 
(GH, NY, US). MOXO co.: Sonora Junction, 7,200 ft., Ripley &: Barneby 5804 
(CAS, NY). NEVADA: DOUGLAS CO.: Clear Creek, 10 mi. SW. of Carson City, 
Archer 6055 (PO~-I). LA~DER co.: Along roadside to Buzanes, ca. 25 mi. N. of 
lone, Goodner &: Henning 690 (DS, NY, PO::\l). MINERAL co.: E. slopes of Wassuk 
Range, ncar Big Indian Mt., 9,500 ft., Archer 7153 (ARIZ, POM); Hawthorne, 
Janes in 1882 (PO:\l); 6-7 mi. from mouth, up Cory Creek, Wassuk Range, 
7,400 ft., Archer 6951 (POM). ORMSBY CO.: Empire City, Jones 3870 (CAS, F, 
PH, UC); Carson City, 1,446 m, Baker 971 (CAS, F, GH, N:\!C, NY, POM, 
RM, UC, US). STOREY CO.: Virginia City, Janes in 1882 (POM); 1.8 mi. SE. of 
Five ~Iile House, 6,800 ft., Adams 31 (UC). WASHOE co.: 5 mi. N. of Poeville, 

• 
NW. of Reno, 5,000 ft., TiUotson 99 (RSA, UC)i Reno, Jones in 1903 (POM); 
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Verdi, Sonne in 1889 (F); Lakeview, between Carson City and Franktown, 
K. Brand,gee in 1913 (Ve). 

This distinctive tet.raploid species occurs sympatrically with O. 
p118illa. It has also been found growing together with O. parvula, 
O. kernen8is subsp. kernensis , O. 8trigl1l08a, O. inlegrifolia, and O. con
torla, with no evidence of interspecific hybridization. The tetraploid 
chromosome voucher from northern Washoe County, Nevada, is 
rather doubtfully referred here, and more information is needed about 
the populations in the northern portion of the range of this species. 
This entity has generally been regarded as distinct and has rarely 
been confused with any other species since it was first described in 
1873, as can readily be seen from the synonymy. 

"3. Camissonia parvula (Nutt. ex Torr. & Gray) Raven, Brittonia 16: 284. 1964. 
FIGURE 55 

Oenothera parvula Nutt. ex Torr. &: Gray, Fl. N. Amer. 1: 511. 1840. 
Sphaerosiigma parvulum (Nutt. ex Torr. & Gray) Walp., Rep. 2: 78. 1843. 
Sphaerostigma contortum var. jlexuo8um A. Nels" Dot. Goz. 40 : 58. 1905, 

Type: Point of Rocks, Sweetwater Co., \Vyo., 16 June 1898, A. Nelson 
4760 (RM; isotypcs, Gil, VS) . 

Sphaerostigma filiforme A. Nels., Bot.. Gaz. 40: 57. 1905. Type : New River 
(Reese's River), Utah, 28 May 1889, collector not known (MO) . 

Sphaerosligma jlexuo8um (A. Nels.) Rydb., Fl. Rocky Mts. 601. 1917. 
Oenolhera contorta var. jlexuosa (A. Nels.) ~Iunz, Bot. Gaz. 85: 253. 1928. 

Slender annuals closely similar to C. pusilla, but differing as follows: 
basal rosette absent, with one or more "iry, naked stems arising from 
the base; pubescence strigulose, dense or wanting, or very rarely 
spreading, the plants usually with a sparse admixture of glandular 
trichomes, especially in t.be inflorescence, but often subglabrous; 
flowers sometimes larger, the hypanthium up to 2 mm. long; sepals to 
2.2 mm. long and 1.1 mm. wide; petals to 3.6 mm. long. 

TYPE: Probably from southern Idaho ("toward Lewis' River")' 
July or August 1834, T. Nuttall (NY; isotype, BM). 

DISTRIBUTION (Figure 56): Sandy slopes, often under sagebrush, 
from Okanagan and Yakima Counties, Washington; Elmore and 
Fremont Counties, Idaho; and Teton, Washakie, and Carbon Coun
ties, Wyoming, south through westernmost Colorado (Moffat and Mesa 
Counties), throughout Utah, to westernmost Nye and southern 
Mineral Counties, Nevada and central Inyo County, California; 
from Cli. 400 (in sout.hem Washington) to 6,6()() ft. alt. 

VouchelO for chromosome number (5 individuals, 5 populations), 
n=14: 

U.S.: CALIFORNIA: INf O t ·o.: 2.5 mi. N . of Bip; Pinl" H17860. LASSEN CO. : U.S. 
1Iwy. 395, 32 mi. S. of MiHord, R17R70. IDAHO: FHEMONT CO.: 4.8 mi . E. and 2.5 
mi . N . of St. Anthony, lU9561. NEV .... DA: ORMSBY CO.: Just E. of New Empire, 
R17864 . OREGON: H ,\RNEY CO. : 12.9 mi , 8. of Nllrrow~, ItlR449. 
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REPRESESTATIVE SPEC[ME~S EXAmNEn: 

u.s. CALtFORNIA: INYO co.: 2.8 mi. N. of Big Pine, R13825 (DS); 4 mi. W. of 
Lone Pine, 4,700 ft., Alexander & Kellogg 2786 ( UC, mixture with C. pus ilia) ; 
head of Division Creek road, 6,500 ft., Kerr in 1938 (CAS); foothills W. of Bishop, 
Heller 8288 (CAS, DS, F, GH, NY, PH, UC, US, WS). LASSEN CO.: Secret Valley, 
Applegate 8930 (DS, RSA); 10 mi. S. of Amadce, 4,000 ft., Jones in 1897 (POM). 
MONO CO.: Long Valley, Noldecke in 1938 (CAS) i ncar Benton, Eastwood & Howell 
9547 (CAS, mixture with C. pUBilla) . COLOR.\DO: MESA CO.: Grand Junction, 
Eastwood in 1892 (OSC). MOFFAT CO.: 5 mi. W. of Maybell along Cedar Springs 
draw, Weber 5450 (COLO, DS) . ID,\Ho: COUNTY UNKNOWN: Lannans Spur, 
Henderson 5339 (DS). CASSIA CO.: Raft R., Davis 8-37 (IDS). OOODING co.: 3 mi. 
S. of Hagerman, DavJ's 1950 (IDS, PO~I, UC). JEROME CO.: Blue lakes 1893, 
Palmer 74 (US). OWYHEE CO.: N. of Bruneau, Ripley & Barneby 6503 (CAS); 
Indian Cove nellr Hammett, Chri3t 9533 (NY); Bruneau, Christ 4483 (NY). 
TWIN FALLS CO. : W. of Buhl, Pitmeieel4o-211 (WTU). NEVADA : ELKO CO.: 2 mi. 
S. of Contact, Holmgren 949 (WS); Toana Range, 5 mi. E. of Shafter, Maguire 
16892 (NY, mixture with C. pmiUa). ESMERALDA CO.: Candelaria, Shockley 247 
(DS; F, mixture with C. pusilla; JEPS). HUMBOLDT CO.: 10 mi. N. of Winnemucca, 
4,500 ft., Breen. 185 (POM). NYE co.: Tonopah, Slwckley 147 (DS, POM), Twin 
R., 6,000 ft., J . M. & M. A. R. Lin.dale 858 (CAS); 10 mi. S. of Calloway, 4,900 
ft., Ripley c:t Barneby 3633 (CAS). ORMSBY CO.: Carson City, 5,000 ft., Jones in 
1897 (POM); Steamboat Spring', Stok .. in 1903 (UC). WASHOE CO.: 2.1 mi. NE. 
of Pyramid, 4,100 ft., Simontacchi 553 (RSA, UC). OREGON: HARNEY CO.: 21 mi. 
N. of Frenchglen, Hitchcock & Muhlick 21204 (WTU); Narrows, Peck 6963 (GR); 
Squaw Butte, Steward in [956 (OSC); 3 mi. S. of Frenchglen, Peck 25205 (UC). 
LAKE CO.: Alkali L., Peck 19440 (CAS); near Summer L., 1,360 m, Eggleston 6861 
(NY, US). MALHEUR co. : Near Harper Ranch, 900 m, Leiberg 2108 (UD). UTAH: 

BEAVER co.: Beaver Mts., near Milford, 4,900 Ct., Slokes in 1903 (US). GRAND co.: 
Thompsons Spring, Jone3 in 1891 (POM). SALT LAKE CO.: Antelope I., 4,300 ft . , 
Watson in 1869 (GH, NY, US). SANPETE CO.: Sevier Bridge, Jones in 1880 (POM, 
US). TOOELE CO.: Gold Hill, Jon .. in 1891 (F, NY, POM, RM); Deep Creek, 
Jones in 1891 (F, GH, POM, UC, US). UINTAH CO.: 2 mi. S. of Jensen, 4,700 ft ., 
Graham 9019 (POM); between Dinosaur National Monument and Green River, 
4,SOOft., Graham 7739 (POM). WASHINGTON CO.: Silver Reef, 2,500ft., Jone3 5149n 
(POM). WASHINGTON: FRANKl.[N CO.: Pasco, Piper 2965 (WS, mixture with C. 
pusilla; GII specimen is all C. pU8illa). OKANAGAN CO.: Nespelem Road at Hopkins 
Canyon, Fiker 1874 (WS). YAKIM .... CO.: Near North Yakima, Henderson in 1892 
(WTU); Donald Pass, Rattlesnake HilJs, Hoover 5789 (UC). WYOMING: CARBON 

CO. : Sierra Madre, Nelson in 1907 (RM): Ft. Steele, 6,500 ft., Tw<e<iy 4432 (NY, 
US). SWEETWATER CO.: Gra.nger, Nelson 4760 (NY), 4698 (HM, US); Point of 
Rocks, 6,550 ft., Ripley ~ Barneby 7922 (CAS). TETON co.: Pacific Creek, Merrill 
& Wilcox 602 (GH, NY, RM, US). WASHAKIE CO.: W. of Worland,4,l0{}-4,300 
ft., Nichol. 380 (RM). 

• 

Cam;ssonia parvula. is closely related to C. pusi/lJL and C. pubens 
and grows sympatrically with both species. It is the only species of 
sect. Camissonia in Wyoming and Colorado and the most widespread 
one in Idaho and Utah. It can usually be distinguished readily by its 
linear leaves, lack of a definite basal rosette, and strigose pubescence, 
but the plants are occasionally subglabrous or very rarely have a few 
spreading longer tricbomes, in which cases they are difficult to dis-

295-6550-68 11 
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tinguish from the diploid C. pllsilla that ocellrs in the same general 
areas in northern Neyada and eastern Wasbi'ngton and Oregon. 
Camissonia parvlIla has also been found growing sympatrically with 
C. con/orla. 

44. Camissonia c:ampestris (Greene) Raven, Brittonia 16: 2~4. 1964. 

Slender, erect or decumbent annual, usually well branched, with 
wiry stems and no definitely defined basal rosette, the plants 5-25 
(-50) cm. tall, glabrous, hirsutulous, strigulose, or glandular-pubescent; 
stems with a conspicuously exfolinting white rhytidome. Leaves linear 
to narrowly elliptic or narrowly oblanceolate, 0.5-2.5 (-3) em. long, 
0.1-0.15(-0.5) cm. wide, sparsely serrulate to coarsely serrate, the apex 
acuminate, the base attenuate. Inflorescence glandular-pubescent, 
sometimes very sparsely so or glabrous, or with an admixture of 
longer eglandular trichomes, or strigulose, sometimes densely so, or 
sparsely short-villous. Hypanthium 1.5-5.5 mm. long, 2.5-6 mm. across 
at the summit, more or less densely villous in lower half within, often 
with a red dot at the summit within at the base of each filament. 
Sepals 3-8 (- 12) mm. long, 1.3-3 mm. wide, reflexed in pairs. Petals 
(3.5-) 5-15.5 mm.long, (3-) 5--13 mm. wide, usually with two (or one) 
red dots at the base of each one. Filaments of the episepalous sta
mens (1.4-) 2.1-5.5 mm.long, those of the epipetalous ones (0.7-) 1.2-
3.2 mm. long; anthers 1-2.4 mm.long. Style (3.2-) 4-12 (-15) mm. long, 
glabrous or sparsely hirsutulous near the base; stigma 0.7-3 mm. in 
diameter, held well above the anthers at anthesis. Capsule 2-4.3 cm. 
long, 0.7- 1.5 (-2) mm. thick, subsessile. Seeds 0.8-1.6 mm.long, 0.4-
0.6 mm. thick. Gametic chromosome number, n=7. Self-incompatible. 

DISTRIBUTION (Figure 57): Open sandy flats, endemic to Californin; 
often abundant and covering large areas, from the vicinity of Antioch, 
Contra Costa County, San Joaquin County and northern Stanislaus 
County, California, south in the San Joaquin Valley, inner Coast 
Ranges, and Sierra Nevada foothills to Santa Barbara, Ventura, the 
northern half of Los Angeles, and western Riverside County; near 
Campo, San Diego County (Eastwood 9447, CAS); and western 
borders of the Mojave Desert from the vicinity of Twentynine Palms 
and tbe Little San Bernardino Mountains in northern Riverside and 
southern San Bernardino Counties northwest to the vicinity of Daggett 
and Calico, east of Barstow, San Bernardino County, the area nbout 
Red Mountain, in westernmost San Bernardino and easternmost 
Kern Counties, and the southwesternmost corner of Inyo COllnty, 
where it extends north almost to Olancha. Kot found neal' the coast, 
and occurring from near sea level on the lower San Joaquin Rh'er to 
about 6,400 ft. alt., in the Sierra Nemda of Kern County. I have also 
seen " collection from Painted Canyon, in the northwestern corner 
of the Colorado Desert, Riverside County (Randall 219 SD); the 
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occurrence of Camissonia campestris at this locality should be con
finned by additional collections, as should the following: Santa Cruz 
Mountains, 2,300 ft., Pendleton 945 (UC); Panamint Mountains, 
Inyo County, Winblad in 1937 (CAS). Collections of this speries 
cited from the Sacramento Valley and bordering mountains are all 
polyploid and here referred to C. lacustris and C. contJJrta; otherwise 
all material cited by Munz (Bot. Gaz. 85: 258-260. 1928) under 
Oenothera dentata val'. campestris, val'. johnstonii (except for collec
tions cited above as Camis80nia kernensis subsp. gilmanii) , and val'. 
parishii belongs here, and specifically to Camissonia campestris subsp. 
campestris. 

This species has usually been referred to the South American 
Camissonia dentata, and consequently known as Oenothera dentata 
Cav.; all South American populations, however, are tetraploid (n= 14 
or 13) and self-compatible, the stigma being surrounded by at least 
the anthers of the longer stamens at anthesis. 

44a. Camissonia eampestris subsp. c:ampestris 
Oenothera dentata sensu allct. Amer. bor. mult.; non Cay. 1798. 
Oenothera campestris Greene, FI. Francisc. 216. 1891. 
Sphaerostigma campestre (Greene) Small, Bull. Torrey Cl. 23: 189. 1896. 
Sphaerostigma campestre var. parishii Abrams, Fl. Los Angeles 272. 1904. 

Type: Plains, San Bernardino, San Bernardino Co" Calif. !\tlay 1900, 
S. B. Parish (DS). 

Oenothera torulosa race helianthemiftora H. Lev., Monogr. Onoth. 178, pl. 1905. 
Lectotype: Mojave Desert, Calif., May 1882, S. B. & W. F. Parish 1304 
(MO). 

Sphaerostigma campesire var. helianthemiflorum (R. Lev.) A. Nels., Bot. Gaz. 
40: 57. 1905. 

Oenothera torulosa f. permixta H. Lev., Monogr. Onoth. 180. 1905. Type: 
Fresno, Fresno Co., Calif., 21 March 1889, collector unknown (presumably 
MO). 

Oenothera dentata var. campestris (Greene) Jeps., ;'\olan. FI. PI. Calif. 685. 1925. 
Oenothera denlata var. parishii (Abram8) M unz, Bot. Gaz. 85: 259. 1928. 
Oenothera dentata var. johnstonii Munz, Bot, Gaz. 85:- 259. 1928. Type: Near 

Mojave, Kern Co., Calif., 5 May 1920, I. M. Johmton (POM 8844). 
Sphaerostigma denlata subsp. campestris (Greene) Johansen, Amer. Journ. Bot. 

16: 597. 1929. 
Oenothera campestris subsp. campestris Munz, N, Amer. Fl. II . .5: 158. 1965. 
Oenothera campestris subsp. parishii (Abrams) Munz, Fl. N. Amer. II. 5: 

158. 1965. 
Oenothera cruciata sensu Munz, N. Amer. Fl. II. 5: 157. 1965; pro parte. 

Plants usually erect; leaves linear to narrowly elliptic or narrowly 
oblanceolate, serrulate. Gametic chromosome number, n=7. Self
incom pa tible. 

LECTOTYPE: California, 1831-2, D. Douglas (GR); d. Munz, Bot. 
Gaz. 85: 258. 1928. 

D,STR,BUTION (Figure 57): That of the species. 
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FIGURE 57.-California, showing ranges of species of Camis!onia sect. Camiuonia: • =C 
camp(stris subsp. camptJtris; X=C. camputru subsp. obispotnsis; *=C. sitrra( 
subsp. sitrraf; C. sitrraf subsp. alticola, area outlined by heavy black line. 

Vouchers for chromosome number (35 individuals, 32 populations), 
n=7 (all with 7 pairs, except where noted); 

u.s.: CALIFOUNIA: FRESNO CO.: 3.3 mi. N. of Selma, R17064; 7 mi. SW. of 
Tollhouse, Breedlove 5199. KERN CO.: Jawbone Canyon, Munz & Gregory 23310 
(RSA); 1.2 mi. SE. of Blackwells Corner, 650 ft., R16982; 0.7 mi. ~. of Taft, 800 
ft., Breedlove 1947; Wheeler Ridge, E. of .\Iaricopa, Lewis 1684 (LA); 7.a mi. N. 
of Bakersfield, ltl?078; So of Arvin, 450 ft., H17089; ncar mouth of Kern H. 
canyon, Lewis et al. 167.~ (LA; 5 pairs + ring of 4); W. of mouth of Kern H. 
canyon, Lewis 1683 (LA; 5 pairs + ring of 4) i Kern H. canyon, 8.2. mi above road 
to Hcdwood l\fcadow, Lewis & Wedberg 1109 (LA, HSAi two plants, 7 pairs; one, 
5 pairs + ring of 4) i 8.9 mi. S. of Weldon, R12802; :\liracle Hot Springs, R18804; 
ca. ,1') mi. S. of Walker Basin on road to Caliente, Lewis 1253; 10 mi. N. of Hed 
Hock Canyon, ~lfunz &- Gregory 23313 (RSA); Black ~H. burn, Greenhorn ~1ts., 
3,500 ft., H1S76ij; head of Short Canyon, IU3980. 1,08 .\NGELES co.: 0.5 mi. E. of 
Pearblossom, Lewis 1691 (5 pairs + chain of 3 + unkalcnt); 3.7 mi. W. of Little
rock, Theobald 88; 1 mi. W. of Littlerock, H13994. MADERA co.: 7.6 mi. S. of Coarse
gold, 1,300 ft., R18330; San Joaquin Expf'rimental Rangp, between Coarsegold and 
O'NenIH, Lewis 1296 (2 plants). MON'I'ER}O;Y co.: 6 mi. N. of ~lission San Antonio, 
Breedlove 5579; 1.5 mi. W. of Bradley, R18205. s.\~ BERNARDINO ('0.: 0.3 mi. N. of 
junction of Hwy. 138 with Hwy. 395, Wcdberg in 1957 (LA); Barstow, R11894. 
SAN LUIS OBISPO co.: 0.4 mi. R. of San Juan Creek S. of Shandon, l,150ft.,R16973; 
.1.5 mi. S. of Shandon on San Juan Creek, 1,200 ft., R16967; 8.6 mi. W. of Simm-
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lcr, 1,800 ft., Breedlove 2061j W. edge of Carrizo Plain, Breedlove 2085. SANTA 

BARBARA CO.: 11.8 mi. W. of New Cuyama, 2,100 ft., Breedlove 1939. TULARE CO.: 

2 mi. S. of Tipton, 500 ft., R17063. 

Two early reports of chromosome number in this species were made 
by Johansen (Proc. Nat. Acad. Sci. U.S. 15: 884.1929) but no localities 
or vouchers were cited. 

Plants of this taxon are abundantly visited by oligolectic bees, 
especially Andrena spp. The following populations were found to 
consist of self-incompatible individuals: 7.6 miles south of Coarse
gold, 1,300 ft., Madera County, R18330 (nine plants, tested in field); 
Black Mountain burn, Greenhorn Mountains, 3,500 ft., Kern County, 
R18765 (one plant, in greenhouse); 1.5 miles west of Bradley, 
Monterey County, R18205 (12 plants, tested in field); 3 miles south
west of Livingston, Merced County, R18809 (12 plants, tested in 
field) . 

Populations of Camissonia camp.stris from the foothills of the 
Sierra Nevada tend to have relatively small flowers; but these plants 
lire probably all self-incompatible, judging from the results with the 
Madera County population mentioned above. Some populations from 
relatively high elevations in the Greenhorn and Tehachapi Mountains 
of Kern County consist of plants with relatively broad leaves, but the 
leaves are attentuate at the base and the plants do not closely resemble 
C. sUliae from farther north. Such collections are (all from Kern 
County, California): Black Mountain burn, Greenhorn Mountains, 
3,500 ft., R18765 (self-incompatible; see above); Wagy Creek Fire 
Road, east side of Greenhorn Mountains, Hardham 3682a (LA); 
east slope of Bear Mountain, Tehachapi Mountains, 6,200 ft., T.m..sel
mann 9633 (DS) . The status of these plants .hould be further 
investigated. 

Oenolhera cruciaia, as recognized by Munz (N. Amer. FI. II. 5: 
157. 1965), consists of a mixture of late-season plants of Camissonia 
camposlris subsp. campestris, whence the chromosome count, n=7; 
relatively large-flowered plants of the hexaploid C. contoria; and the 
Clear Lake, Lake County, California, populations of the tetraploid 
C. lacmtris. 

Hybridization between Camissonia campestris and the hexaploid 
C. conlorla was studied 1.5 miles due west of Bradley, Monterey 
County, California, on April 20, 1963. Here both parents were common 
on a sunny, west-facing hillside in open oak woodland , with C. cam
pestris predominant in the more sandy localities and C. contorla every
where. Widely scattered intermediate individuals made up a very small 
proportion of the population, with some 15 collected among many 
thousands of the parents. Ten of these were studied cytologically, 
with observations of meiosis possible in eight. Of these, five had 
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2n= 28 chromosomes and were presumably 1<\ individuals. The maxi
mum configuration observed was a chain of 8 chromosomes, a ring of 
4, two chains of 4, and 4 pairs, two of which were ring bimlcnts and 
two heteromorphic rod bivalents. Less extensive chromosome con
figurations were observed in most cells of most plant.;, with trivalent.; 
rather frequent and uni,'alent.; occasional. These observations clearly 
show that the complet<llack of multivalent formation in the hexaploid 
is under genetic control, which breaks down in the hybrids. Pollen 
stainability in these presumed F, i'n dividuals was as follows (samples 
of 200 grains): 0 percent (one plant), 15.5 percent, 20.5 percent, 22.5 
percent, 42 percent. 

The remaining three plants on which chromosomal obsen'ations 
were made had 2n=21 and were presumably bllckcross individuals 
with O. campeslTM as the recurrent parent. One of these had a ring 01 4 
chromosomes, a chain of 4, 6 pairs (including 3 ring pairs), and a 
univalent, with 7 percent stainable pollen; the second had a chain of 4, 
a chain of 3, 6 pairs, and 2 univalents, with 0.5 percent stainable pollen; 
and the third had 2 chains of 3,7 pairs, and a univalent, with 4 percent 
stainable pollen. The petals in these plants were 5-5.5 mm. long, in
stead of 4-4.5 mm. as in the presumed F, individuals. Despite their 
low fertility, these individuals strongly suggest the possibility of 
interspecific hybridization enhancing the variability of O. campes/m. 
It is not surprising that no backcrosses with C. conlarla were obt.ained 
in this smalI sample, for C. contorla is largely autogamous, C. cam-

• 
pe~lris self-incompatible and outcrossing. Thus backcrossing to 
0. campeslris is far more likely than to C. contorta. 

Another apparent F, hybrid plant was studied from 2.9 miles east of 
Paso Robles, San Luis Obispo County, California, Keck 2110 (DS). 
This completely pollen-sterile individual was mounted on a herbarium 
sheet with plants of the putative parellts. Another similar mixed 
collection with one "pparent F, hybrid was collected about 1 mile 
southeast of Havilah, Kern County, California, 975 m., Coville &, 
Funston 1082 (US). 

An unusual individual that was presumably not of hybrid origin 
is S. B . &, W. F. Parish 1304A (GH ), coUected with normal individuals 
of C. camp .. lr;" (1304). In this plant, the petals are narrowed greatly 
in their upper two-thirds, thus resembling an exaggerated form of the 
sort 01 petals found occasionally ill 0. hirlella (sect. HoWSligma). 

CamMsonia campe817M subsp. campe8t'm grows sYlllpatrically with 
C. kernensis subsp. kernensis, C. kernensi .. subs!'. gilmanii, C. 8frigulo8a, 
C. inlegrijoiia, and C. contorla. It. is one of the only two diploid species 
in that part of sect. Camissonia in which the sepals are reflexed ill 
pairs, alld thus Illay have contributed (0 the origin of the (.etmploids 
O. lacuslri., 0. benilens;", O. slriguiosa, C. denlala, Illld O. integrijolu.; 
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these species have very likely had a common origin at the tetraploid 
level. Judging from the fact that the hexaploid C. contoria occupies the 
hot, dry San Joaquin Valley of California, almost to the exclusion of 
the tetraploid C. striguiosa, which is restricted to the foothills and 
margins of the valley, it appears likely that C. contoria (at least in 
this area) is an allohexaploid combining genomes from the diploid 
C. campsteris (abundant with it in the valley) and the tetraploid C. 
striguiosa. Whether the hexaploid populations found north and east 
of the area of C. campeslris originated in this way or by the functioning 
of an unreduced gamete in a tetraploid plant cannot at present be 
determined. It is likely, however, considering the sort of pairing ob
served in natural hybrids between the diploid C. campe8tris and the 
hexaploid C. contorta, that a hexaploid formed by the functioning 
of such an unreduced gamete would be pair-forming, and therefore 
probably fertile, from the time of its origin. 
44b. Camissonia eampestris subsp. obispoensis Raven, subsp. nov. 

A subsp. campestri differt: follis anguste ellipticis, grosse serratis; 
ramis persaepe decumbentibus. Chromosomatum numerus gameticus, 
n=7. 

TYPE: Opening in chaparral on sandy soil, 1.8 miles west of Bee 
Rock, San Luis Obispo County, California, 5 May 1963, P. H. Raven 
18301 (DS 520310). 

DISTRIBUTION (Figure 57): Marine sand deposits in openings in 
chaparral and oak woodland, endemic to central coastal California 
from southern Monterey County through northern and western San 
Luis Obispo County to northwesternmost Santa Barbara County; 
from ca. 300-1,600 ft. alt. 

Vouchers for chromosome number (5 individuals, 5 populations), 
n=7: 

U.S.: CALIFORNIA: MONTEREY CO.: E. edge of San Antonio Valley, Santa Lucia Mts., 
1,350 ft., Breedlove 2268; Bradley, R18306; Big Sandy Valley 2 mi. N. of Indian 
Valley Road, R18290. SAN LUIS OBISPO CO.: 1.8 roi. W. of Bee Rock, R18301; 
Atascadero, R18278. 

REPRESENTATIVE SPECIMENS EXAMINED: 
U.S.: CALIFORNIA: MONTEREY co,: Big Sandy, N. of San Miguel, Hardham 

10823 (DS); Big Sandy, 3 mi. NE. of Indian Valley, N. of San Miguel, Hardham 
in 1962 (DB); Lowes Canyon, 15 mi. N. of San Miguel, Hardham 3332 (CAS, LA), 
R18296 (DS) j ca. 3 mi. N. of summit of Hog Canyon Road S. of Parkfield, R18300 
(DS); Cholame Creek (upper end), Jepson 15903 (JEPS); 28.1 mi. NE. of San 
Miguel, Big Sandy to Parkfield road, Hardham 10773 (DS, RSA). SAN LUIS 

OBISPO CO.: Nacimiento Dam to Bradley-Pleyto road, Hardham 4582 (SBBG); 
Cantinas Creek, near N. end of Nacimiento L., Hardham 4567 (LA, SBBG) j sand 
dunes on top of Tierra Redonda, Hardham 1859 (LA, SBBG); 1.6 mi. W. of Bee 
Rock, Hardham 2259 (LA) j 5 mi. ESE. of Bryson, 1,500 ft., Graham 379 (Ue); 
Oak Flat Road intersection with road to Adelaida, Hardham 2058 (LA) j upper 
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Navajo Creek, HoofJer 6898 (CAS); Yaro Creek district N. or Pozo, Hoover 6993 
(CAS); Chimney Rock Ranch, South Road to Adelaida, Hardham 829 (LA); Santa 
~!argarita, SlImmers in 1886 (ARIZ, PO~!), Wall in 1933 (CAS, PO~!); upper 
Arroyo Grande, Hoot,tr 6860 (CAS, RSA); road (rom Arroyo Grande to HU8sna, 
Eastwood 14988 (CAS). SA:">TA BARBAR .\ co.: 3 mi. NE. of Mt. Solomon, 800 ft.. , 
Le, 241 (UC); Cuyama Valley, Pollard in 1953 (CAS, RM) . 

This distinctive local endemic intergrades completely with subsp· 
campeslris wherever the ranges of these two taxa approach one 
another. A series of hybrids between C. campestTis subsp. obispoensis 
and C. strigulosa is represented by Hardham 3240 (LA, RSA, SBBG), 
from a damp grain field at Bee Rock, northern San Luis Obispo 
County, California. The fertility of four representative putative F, 
hybrids, based on the stainability of a sample of 200 pollen grains 
from each in cotton blue in lactophenol was, respectively, 11 , 1.5, 
6.5, and 9 percent. A similar population is represented by Hardham 
10823 (DS), from the Big Sandy, north of San Miguel, 21.2 miles 
north of the Salinas River bridge, Monterey County, California, 
where it grew on the borders of the road. This collection ineludes two 
plants of C. camp,stris subsp. obispoensis, one of C. strigulosa, and 
two hybrids, one of which had a pollen stainability of 0.5 percent, 
based on a sample of 200 pollen grains. 

An apparent backcross to this subspecies from a hybrid between 
it and the hexaploid C. contorta was found with the presumed parents 
at Atascadero, San Luis Obispo County, California (RI8281). This 
individual had 7 pairs of chromosomes, 3 univruents, and a chain of 
4; it was not setting any seed. 
46. Camis80nia sierrae Raven, sp. nov. 

Herb. annua hirsutulosa humilis, plerumque ramis multis e basi; 
caules tenuissimi, ad 15 cm. longi. Folia lanceolata vel anguste ovata, 
aliquando elliptica, 0.5-1.8 em. longa, 0.2-0.5 cm. lata, subintegria, 
apice acuta, basi rotundat. vel obtusa. Inflorescentia pilis glandulosis 
brevioribus admixtll. Hypanthium 1.3-2.2 mm. longum, ostio 1.2-2.2 
mm. diametro, intus in dimidio inferiore hirsutulosum, summum 
puncto rubro prope basin omnium filamentorum. Sepala 3-4.2 mm. 
longa, 1-1.3 mm. lata, binatim reflexa. Petala 4-7 mm. longa, 3.5-5 
mm. lata, unumquidque prope basin punctis duabus rubris maculatum. 
Filamenta staminorum episepalorum 2.4- 3.2 mm. longa, illa epi
petalorum 1.2-2 mm. longa; antherae 0.6-1.2 mm. longae. Stylus 
4.5-7 mm. longus; sub anthesi insuper antheribus minime portatum 
vel antheris staminorum longiorum stigma 0.6-0.8 mm. diametro, 
circumnexum. Capsula tenuissimll, 2-3 cm. longa, ca. 0.5-0.7 mm. 
crassa, sessilis. Semina his C. campestris similia. Chromosomatum 
numerus gametieus, n=7. Plus minusve autogama. 

TYPE: Meadow in forest dominated by Pinus ponderosa, 0.7 miles 
west of junction in Oakhurst on road to Mariposa, 2,400 ft., Madera 
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County, California, 7 May 1963, P. H. Raven 18343 (DS; isotypes, 
BM, GR, NY, RSA, US). 

DISTRIBUTION (Figure 57): Carpeting the ground locally in open 
forest of Pinus ponderosa and at the upper limits of the Pinus sabilli
ana-Quercus douglasii forest, from 1,800 4,000 ft. alt., Sierra Nevada 
foothills of central California, in central Mariposa and Madera 
Counties. 

Vouchers for chromosome number (2 individuals, 2 populations) 
n=7. 

U.S.: CALIFORNIA: MADERA CO.: 0.7 mi. W. of Oakhurst, R18343 (type col
lection); 4.3 mi. W. of Oakhurst, R18345. 

ADDITIONAL SPECIMENS EXAMINED: . . 
U.S.: CALll'OBNIA: MADERA CO.: 3.7 mi. W. of Oakhurst, Thorp 63-10 (OS); 

S. end of Oakhurst, Thorp 63-12 (OS); the Falls, Bass Lake, 3,450 ft., H . .t M . 
Dearing 5955 (OS, SBBG); Ba .. Lake, H . .t M. Dearing 6018 (SBBG, UCSB). 
MARIPOSA CO.: Yosemite Valley, Corring in 1884. (GR), Biolelti in 1900 (NY), 
Head in 1906 (CAS), 4,000 ft., Wright .t Patchett in 1917 (JEPS); Royal Arche., 
Yosemite Valley, Jep80n 10478 (DS, JEPS); Little Yosemite, Flinn in 1925 (F); 
2 mi. off state highway, 7 mi. below Mariposa on road to Ben Hur, 1,800 ft., 
Wolf 4836 (COLO, POM, RSA, SO, WS, WTU). 

Oamissonia sierrae is a delightful and distinctive endemic found 
above the upper limits of O. campestris, its closest relative, in the 
central Sierra Nevada of California. The latter species occurs locally 
in much drier habitats. Eighteen plants of Thorp 63-10, cited above, 
were tested for pollen-tube growth and found to be self-compatible, 
in contrast to all known populations of C. campestris. Despite this, 
O. 8ierrae is probably outcrossed to a large extent, and is abundantly 
visited by bees, including .. large species of Andrena (Onagrandrena). 
Its stigma is often held above the anthers and this, together with 
the red markings at the summit o( the hypanthium and on the petals, 
is highly correlated with outcrossing in Camissollia, as is the abundant 
pubescence in the lower half of the hypanthium within and near the 
base of the style. 

This species is very probably a derivative of C. campestris, but is 
usually easily distinguished by its habit (cf. fig. 58) and much broader, 
relatively shorter leaves. The populations from Mariposa County 
have narrower leaves and a laxer habit than those from Madera 
County, but (orm a distinctive morphological and ecological unit 
with them. Camissonia sierrae has been observed growing sympatri
cally with O. contorla at the type locality of the former. 

45&. Camlssonia sierrae subsp. sierrae FIGURE 58 

All of the preceding remarks apply to this subspecies. It has been 
necessary in this instance to depart from the usual format of this 
paper, as both subspecies are being described as new at this time. 
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59. 

58. 

60. 

FIGURES 58-60.-Species of CamiSJonia sect. Camissonja, X ~~: 58, C. surrlU subsp. SitrrfU 

(RavnJ 18343, holotype, DS); 59, C. JUrTa! subsp. alticola (Rwull 75, DS)j 60, C. 
btniunJis (Rafltn 15084, holotype, DS). 
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45b. Camissonia sierrae subsp. aiticoia Raven, subsp. nov. FIGURE 59 

A subsp. sierrae differt: floribus parvioribus; hypanthio 1-2.2 mm. 
longo, ostio 0.9-2.2 mm. diametro, intus subglabro; sepalis 1.2-3 mm. 
longis, 0.8-1.5 mm. latis; petalis 2.2-4 mm. longis, 1.8-2.2 mm. latis, 
immaculatis; filamentis staminorum episepalorum 1.8-2.8 mm. longis, 
illis epipetalorum 0.8-1.8 mm. latis; antheris 0.6-0.9 mm. longis; 
stylo 2.8-5 mm. longo, glabro; stigmate 0.6-0.8 mm. diametro, sub 
anthesi antheris circumnexo. Chromosomatum numerus gameticus, 
n=7. Autogama. 

TYPE: Grassy pocket of soil in seepage over granite ledge 100 yards 
north of Mono Hot Springs Campground, in yellow pine forest, 6,500 
ft., Fresno County, California, 8 June 1963, D. E. BreedWve 5212 (DS; 
isotypes, BM, GH, NY, RSA, US). 

DISTRIBUTION (Figure 57): Shallow soil on granite outcrops, yellow 
pine forest, in the Sierra Nevada of northeastern Fresno County, 
California, from 6,500-7,700 ft. alt. 

Voucher for chromosome number (1 individual, 1 population), n=7: 
U.S.: CALIFORNIA: FRESNO CO.: Mono Hot Springs, Breedlove 5212 (type 

collection) . 

ADDITIONAL SPECIMENS EXAMINED: 

U.S.: CALIFORNIA: FRESNO CO.: Near Bear Dam, 7,300 ft., R7157 (CAS)j 
Mono Hot Springs, 6,500 ft.,R6217 (CAS), S. &: C. H. Quibe1l2326 (DS), Ferguson 
430 (DS, JEPS); between Florence L. and Blaney Meadows, 7,500 ft., R4284 
(CAS) j Florence L., Russell 75 CDS) j 3/8 mi. above E. end of Vermillion Valley, 
ca. 7,700 ft., C. H. &: E. M. Quibe1l2670 (herb. Fresno State College). 

A distinctive local race, Camisso-nia sierrae subsp. altieola is obviously 
very closely related to C. sierrae subsp. sierrae but is highly autogamous 
and occurs at much higher elevations. I have seen a collection from 
Lake Merced on the Merced River of Mariposa County, 7,200 ft., 
Jepson 3181 (JEPS), which is very similar to Fresno County plants 
of subsp. altieola; additional collections from the Merced River 
drainage basin would make it possible to evaluate the relationship 
between these two series of populations. 
46. Camissonia lacustris Raven, sp. nov. FIGURE 61 

Oenothera dentala var. campesiris sensu Munz, Bot. Gaz. 85: 258. 1928; pro 
parte. 

Oenothera contorla var. epilobioides sensu Munz, Bot. Gaz. 85: 256. 1928; pro 
parte. 

Oenothera dentala sensu Munz, N. Amer. Fl. II. 5: 157. 1965; pro parte. 
Oenothera cruciata sensu Munz, Amer. Fl. II. 5: 157. 1965; pro parte. 
Oenothera campestrilJ subsp. campelJiris sensu Munz, N. Amer. Fl. 11.5: 158. 

1965; pro parte. 

Herba annua C. strigulosae persimilis. Plantae pilis longis erectis 
dense vestitae; inflorescentia glanduloso-pubescens. Hypanthium 
intus in partem dimidiam pubescens. Sepala (3-) 3.8-5.5 mm. longa. 
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62. 

61. 

FICURES 61--62.-Species of CamiSJonia sect. Camiuonio. X ,~: 61, C. iacuJtrjJ (Raf1tn 
18164, holotype, DS); 62, C. int,g,ilo/i. (Rao,. 12806, holotype, DS). 
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Petala (4-) 4.5-7 mm. longa, (2.8-) 3-6.5 mm. lata, plerumque 
unumquidque prope basin punctis duabus rubris maculatum. Fila
menta staminorum episepalorum 2.5-3.5 mm. longa, ilia epipetalorum 
1.7-2.5 mm. longa; antherae 0.8-1.3 mm. longae. Stylus (3.5-) 4-7 
mm. longus, prope basin pubescens. Chromosomatum numerus 
gameticus, n= 14. Autogama. 

TYPE: In open grassland of serpentine hill 0.2 mile west of State 
Highway 29 near Lakeport, Lake County, California, 13 April 1963, 
P. H. Raven 18164 (DS). 

DISTRIBUTION (Figure 63): Open grassland of central California, 
in two disjunct areas: serpentine soil along the northwest side of 
Clear Lake, Lake County, 1,400--1,800 ft. alt.; Sierra Nevada foot
hills from Eldorado to Fresno County, 600-5,000 ft., scattered. 

Vouchers for chromosome number (5 individuals, 4 populations), 
n=14: 

U.S.: CALIFORNIA: L.-\KE CO.: 0.2 mi. W. of Lakeport, R18164 (type collection), 
Breedlove 4546. MARIPOSA CO.: Bootjack Road at Chowchilla School, 2,900 ft., 
R18346. TUOLUMNE CO.: 1 mi. NE. of Tuolumne City, Breedlove 4817; Carnegie 
Institution Field Station, Mather, Lewi8 1665 (LA, RSA). 

FIGURE 63 .-California, showing ranges of some tetraploid (n-).4.) species of CamiIJonia 
sect. Camiuonia: northern limits of the widespread C. JtricvfoJa indicated by a dotted 
line; O=C.lacftStris, with .= tetraploid chromosome counts; *= C.lHniu1lJiJ; 6= C. 
inug,ijolia, with ... = tetraploid chromosome count. 
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REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: CALIFORNU: CALAVERAS CO. : Mokelumne Hill, Blaisdell (GR, US). 
ELDO RADO CO.: N. fork of the Cosumncs n. NW. of Youngs, R9107 (CAS, RM). 
FRES NO CO.: Pine Flat, 600 ft., C. H . & E. Quib<1l 1712 (NY, RSA); 4 rni. W. 
of Pine Ridge, Breedlove 5275 (OS). l.AKE co.: Cold Creek Canyon, 1,800 ft. , 
Sch"lth' 8I in 1928 (POM); near Lakeport , Baker 3067 (CAS, NMC, POM, VC); 
Kelseyville, Blankinship in 1923 (RSA) . MARIPOSA CO.: Near Leconte Memorml, 
Yosemite Valley, 4,000-4,500 ft., Abram, 4426 (DS, GH, NY); Camp Curry, 
Stone in 1915 (PH); Little Y""emite, SmiJ.h in 1908 (ARIZ, PH). TUOLUMNE 

CO.: HOS Ranch, Hetch-Het . hy Valley, 4,700 ft ., Grant 974 (POM); Phoenix L., 
Grant 946 (JEPS). 

Gamissonia [acus/ris is very closely related to and probably derived 
from the widespread tetraploid C. 8triguio8a. The latter occurs in the 
Sierra Nevada north only to Kern County and in the North Coast 
Ranges only on the immediate coast to the vicinity of Bodega Bay. 
Thus C. [acu8tri8 occupies a series of widely scattered enclaves in 
the area now ,vi thin the range of the hexaploid C. conwrla. It is of 
interest that the northernmost population of tetraploids in this 
section in the Coast Ranges, that near Clear Lake, Lake County, 
occurs on serpentine: marginal populations of plants often occur on 
substrates unusual for the species as a whole, and such a situation is 
ideal for the derivation of edaphically restricted endemics (cf. Raven, 
Evolution 18: 336-338. 1964). In Camissonia contorla, the hexaploid 
which occurs in the same areas, often a third or more of the pollen 
grains are 4-pored, whereas in C. lacustris and other tetraploids of 
sect. Camis,onia it is rare for as many as 5 percent of the pollen grains 
to be 4-pored . The long, spreading trichomes on the stems of C. 
lacus/ris and its relatively large flowers are likewise useful in its 
recognition. 

In the vicinity of Clear Lake, Lake County, California, Camissonia 
lacuslris occurs on serpentine soils and the hexaploid C. contorta 
nearby on the nonserpentine soils now under moderately heavy 
cultivation. The records of C. campeslri8 (Oenothera denlala auct.) 
from Lake County apply to C. lacuslris, as do some of the populations 
included in Munz' (N. Amer. Fl. II. 5 : 157. 1965) concept of Oenolhera 
cruciala (S. Wats.) Munz, "diverse assemblage of unrelated elements 
with several different chromosome numbers. Twelve individuals from 
the type locality were selfed in the field and found to be self-compatible 
by pollen-tube growth; the stigma is surrounded by at least the snthers 
of the four longer stamens even in the larges t flowered individuals 
of this species. 

47. Camissonia benitensis Raven, sp. nov . FIGURE 60 

Herba annua C. 8trigulo8ae persimilis. Plantae 3-18 mm ... ltae, 
plus minusve purpuTllscentes, Tll.mis secondll.riis tenuibus numerosis 
ad angulum 90° patentibus, pilis longis 0.2-0.3 mm. longis ercctis 



RA YEN GENUS CAMISSONIA 333 

dense vestitae; inflorescentia glanduloso-pubescens et villosa. Folia 
angustissime elliptic a, sparsa, 0.7-2 cm. longa, 0.15-3 cm. lata, apice 
acuta. Hypanthium ca. 1.2 mm. longum ostioque diametro, intus in 
partem dimidiam dense brevipubescens. Sepala 3.2-3.5 mm. longa, 
ca. 1.5 mm.lata. Petala 3.5-4 mm.longa, ca. 3 mm.lata, unumquidque 
prope basin pun.ctis duabus rubris maculatum. Filamenta staminorum 
episepalorum ca. 2 mm. longa, ilia epipetalorum ca. 1.2 mm. longs, 
unumquidque basi puncto rubro. Stylus 2.1-2.5 mm. longus, glaber; 
stigma sub anthesi antheribus circumnexum. Chromosomatum 
numerus gameticus, n=14. Autogama. 

TYPE: On serpentine by small stream 5.4 miles from Hernandez 
on road to New Idria, along Clear Creek, San Benito County, Califor
nia, 19 April 1960, P. H. Raven 15084 (DS; isotype, US). 

D,STR,BUTION (Figure 63): Clay soils derived from serpentine, 
lower Clear Creek Drainage, San Benito County, California, at an 
elevation of ca. 2,000 ft. 

ADDITIONAL SPECIMEN EXAMINED: 

U.S.: CALIFORNIA.: SAN BENITO CO.: Along wash of Clear Creek 1.8 mi. from 
Hernandez on road to New Idria, RI5094 (DS). 

This distinctive species is apparently an endemic of serpentine 
soils in the vicinity of the type locality. N onserpentine soils in the 
vicinity are occupied by populations of the hexaploid Camwsonia 
con/orta, which species tends to occur in light sandy soil, and expecially 
along washes. Both of the collections of C. benitensis cited above were 
tetraploid, with 14 pairs of chromosomes at meiotic metaphase I. 
Like G. lacWltrw, it occupies an enclave in an area that is now domin
ated by the hexaploid, and, also like C. lacWltrw, it was probably 
derived from C. striguiosG. 

48. Camis80nia striplosa (Fisch. &: Mey.) Ra.ven, comb. nov. 

Sphaerostigma slrigulo8um Fisch. &: MeY'J Ind. Sem. Hort. Petrop. 2: 50. 1835-
Oenothera strigulosa (Fisch. & Mey.) Torr. &: Gray, Fl. N. Amer. 1: 512. 1840· 
Oenothera striguiosa var. epilobioides Greene, Fl. Fra.ncisc. 216. 1891. Lecto-

type: Near Los Angeles, Los Angeles Co" Calif" 1890, A. Davidson (ND). 
Sphaerostigma contortum var. greenti Small, Bull. Torrey Cl. 23: 189. 1896; 

nom. subs. 
Oenothera contorta var. strigulotJa (Fisch. &:; Mey.) MUDZ, Bot. Gaz. 85: 255. 

1928. 
Oenothera contorta var. epilobioidelJ (Greene) Munz, Bot. Oaz. 85: 256. 1928. 
Oenothera dentala sensu Munz, Fl. N. Amer. II. 5: 157. 1965; pro parte. 

Erect or sometimes decumbent annual, to 5 dm. tall, usually well 
branched, with wiry stems and no well-defined basal rosette, the stems 
white or later brown, with exfoliating rhytidome; plants strigulose 
and often also glandular-pubescent, especially in the inflorescence, 
or occasionally glandular-pubescent only and then subglabrous; 
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hirsute pubescence sometimes present near the base, but this almost 
always accompanied by strigulose pubescence higher on the stems. 
Leaves linear to very narrowly elliptic, 0.8-3.5 em. long. 0.1 -0.3 
em. wide, sparsely serrulate. Hypanthium 1.6-2.7 mm. long, 1.1-2.4 
mm. across at the summit, moderately to very sparsely pubescent 
within in lower half, or more rarely glabrous. Sepals 1.6- 4 mm. long, 
1-1.65 mm. wide, reflexed in pairs, the short tips of the sepals sub
terminal and distinct in bud. Petals 2.1 - 4.2 (-4.5) mm. long, 1.4-3.1 
mm. wide, sometimes with two red dots at the base of each one. Fila
ments of the episepalous stamens 0.9-2 (-2.2) mm. long, those of the 
epipetalous ones 0.5-1.3 mm. long; anthers 0.3-0.6 mm. long. Usually 
less than 10 percent of the pollen with four pores. Style 2.3-4.8 mm. 
long, pubescent or rarely glabrous near the base; stigma 0.8-1.4 mm. 
in diameter, surrounded by the anthers of both sets of stamens at 
snthesis, and these shedding pollen directly on the stigma. Capsule 
straight or somewhat flexuous, 1.5-4.5 em. long, 0.8-1.3 mm. thick, 
subsessile, with a sterile beak usually 1.5-3 mm. long. Seeds 0.6-0.8 
mm. long, 0.3-0.4 mm. thick. Gametic chromosome number, n= 14. 
Autogamous. 

LECTOTYPE: Sphaerostigma strigulosum F. M. California. Cult.-
C. A. Meyer" (ex herb. Ledebour), I.E. This specimen closely matches 
a modern collection from the dunes between the town of Bodega 
Bay and Bodega Head, Sonoma County, California, Raven 18246, 
which is known to be tetraploid. It was probably grown from seeds 
gathered in the vicinity of Fort Ross, Sonoma County, California, 
at the northern limit of the species. 

DISTRIBUTION '(Figure 64): Widespread in open sandy grassland, 
vicinity of Bodega Bay, Sonoma County, California, south through 
the Coast Ranges to the vicinity of Santa Eulalia, at about 30°43' 
N. lat. in Baja California; common in cismontone southern Cali
fornia, and in the Tehachapi ~10untains , through which it reaches 
the southern Sierra Nevada of Kern County, California; Santa Ros" 
Island. A single collection supposed to be from Fort Huachuca, 
Arizona, has been seen, but the presence of this species in Arizona 
should be confirmed; this collection might represent a short-term 
introduction, for example. From sen level to 6,700 ft. alt. 

Vouchers for chromosome number (54 individuals, 50 populations), 
71=14: 

U.S.: CALIFORNIA : KERN CO.: Near IIavilah, R18802; 1 mi. :So of Hnvilah, 
l.ewi8 1345,3.4 mi. S., It20251; 0.5 mi. W. of Weldon, R18799 (sympatric with 
C. conlorta); Weldon, Itl 8777 (Aympatric with C. integnfoiia) , 18796 (sympatric 
with C. contorla); 5 JIIi. H. of Weldon, lU8793 (sympatric with C. integnjolia); 
9.7 mi . H. of W.ldon, :1,100 ft., 1117561; NE. of Lake Isabella, 2,600 ft. , Howell 
37164 (CAS; progcny = R18844, 19750); Black )It. burn, Greenhorn ){ts., 3,500 
ft., Howell 38215 (CASj progcny= RI8784; sympatric with C. campeBtr'is and 
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FIGURE 64.-Western United States and a portion of northwestern Mexico: O=range of 
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C. conlorta). MARIN CO.: Dillons Beach, R18244. MONTEREY CO.: Paloma Creek, 
road from Arroyo SeeD to Jamesburg, R18217; Big Sandy Valley, R18282. 
OR .... NGE co.: 5.6 mi. NE. of Mission San Juan Capistrano, Wedberg 179. RIVERSIDE 

CO .: Heche Canyon, Wedber" 228; 4 .1 mi. W. of Dripping Springs, R14022; 
Cnjalco Road 0.1 mi. W. of Mockingbird Canyon Road, Wedbtrg 197; Mnchado 
Hond ncar Elsinore, Wedberg 192; 7.7 mi. E. of Hemet, Wedberg 199 (herb. San 
Diego State College); 1.8 mi. S. of Hemet, Wedberg 201 (herb. San Diego State 
College) ; San Jacinto River wash 2.1 mi. SW. of Cranston Rauger Station, San 
Jacinto ~Hs'J Lewis 1250; Hemet Meadows, San Jacinto :\tUl., H.14245; Lake 
Fulmor, San Jacinto Mts., R14234 ; Vanderbilt Flat, San Jacinto Mts., Wedberg 
in 1957 (LA, RSA). S.-\N DIEGO CO.: Warner Hot Springs, Kuijt in 1958 (progeny); 
Dodge Valley, Wedberg 225 (herb. San Diego State College); 2.5 roi. W. of Julian, 
H. &: M. Lewis 1672 (LA) ; 2.4 mi. N . of Pala, R16919; 2.2 Oli. W. of Campo 
R16925. SAN FRAN CISCO CO .: Sunset District, Brttdlove 4907. S.\N LUIS OBISPO CO.: 

4.5 mi. E. of Santa Margarita., R20159 j 8.6 mi. W. of SimmJer, La Panza Range, 
1,800 ft., Breedlove 2059; :l\lorro Bay, R17935; Nipomo ::\lesa, Breedlove 2099, 
4267, R17956i Camatti Creek, R18322; 2.9 mi. E. of San Miguel, RI8311; 
Simmler to Creston Road, 3.6 mi. W. of junction with Pozo to Simrnler Road 
H. &: M. Lewia 1600 (LA) ; summit of road between Arroyo Grande and Edna, 
Lewis et al. 1664 (LA). SANTA B.\RBARA CO.: 4 mi. N. of Lompoc, R15509; Juncal 
Campground, upper Santa Ynez Valley, 1,800 ft., Breedlot'e 2234; E. of Torrey 
Pines, Santa Rosa I., R15000. SANT.-\ CLARA CO.: Upper Arroyo dcl Puerto, Mt. 
Hamilton Range, R18231, Breedlove 4890. SANTA CRUZ CO.: Summit of Quail 
Hollow Road ncar Ben Lomond, R18184 ; 1 mi. S. of Ben Lomond, Breedlove 
4636. SONOMA co.: Between town of Bodega Bay nnd Bodega Head, R18246. 
VENTURA CO.: COW Spring Campground, 17.6 mi. N. of Fillmort', Topatopn Mts. 
3,500 ft. , Breedlove 2645. 

BAJA CALIFORNIA : 7.5 mi. N. of Santo Tomils, R17048. 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: CALIFORNIA: ALAMEDA CO.: Alameda, Jepson in 1891 (JEPS, NY, UC 
US); Oakland, Brewer 2735 (US). CONTRA COSTA CO.: West Berkeley, Tideatrom 
in 1893 (POM). FRESNO CO.: Priest Valley to Parkfield Junction, Thoma8 497 
(DS ; nil pollen 3~pored). KERN CO.: Miracle Hot. Springs, Buckalew 23 (RSA); 
Cuddy Valley, ncar Mt. Pinos, 5,500 ft ., Hall &: Chandler 6356 (UC); W. end 01 
Tecuya Ridge, 6,800 ft., Twis8tlmann 9577 (CAS, DS); Black Bob Canyon, 4,200 
ft., Twi8selmann 8339 (CAS, DS)j Kernville, 2,650 ft., Howell 37114 (CAS); 
Temblor Range W. of McKittrick, Eastwood & Howell 4099 (CAS). LOS .-\NGELES 

CO.: Browns Flat, San Gabriel Mts., 4,300 ft., Wheeler 915 (CAS, LA, UC); ncar 
Inglewood, Abrams 3237 (DS, GH, LE, NMC, NY, PH, POM, UC, US); vicinity 
of Elizabeth Lake, 2,750 ft., Hall 3051 (DS, NY, POM, UM, UC, US; possibly 
C. coniorta, and onc individual with 40 pcr<:ent 4-pored pollen) ; summit htlt. 
Wilson, 6,000 ft., Grant in 1906 (DS); Tuna Canyon, Verdugo Hills, MacFadden 
in 1931 (GH, NY, UM, UC); Santa Monica Mt,., 800 ft., Abrams 1261 (DS, 
NY, POM) j Tujunga Creek a.t Barley Flats Trail crossing, 4,046 ft.., Ewan 7271 
(POM). M,\RIN co.: Dunes ncar the ra.dlo station, Pt. Reyes Peninsula, Howell 
21755 (CAS). MONTEREY CO.: Tl\S8/}'jara Hot Spring~. 1,550 ft ., Ferris 8314 (DS, 
GH, UC) j Pacifb Grove, Patterson & Wiltz in 1907 (DS); near Soledad, Howtit 
1510 (CAS); San Simeon, T. S. Brandegee in 1888 (VC). ORANGE CO.: Rancho 
Santa Ana, 500 ft ., Howell 900 (RSA). RIVERSIDE CO.: Banning, 2,300 ft. , Jone8 
in 1903 (DB, PO),!); Temescal Canyon, 8 mi. SE. of Corona, Hilchoock &: Muhlick 
22136 (DS, UC, W~! WTU); Idyllwild, San Jacinto Mts., 5,400 ft., Spencer 2201 
(POM). SAN BENITO CO.: San Juan Bautista, Brewer 715 (UC). SAN BERNARDINO 
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co.: San Bernardino VaUey, S. B. & W. F. Parish 81 (DS, F, GH, NY, UC, US); 
N. of Cajon Pass, 3,600 ft., Peirson 4514 (RSA); Mojave R. at Deep Creek, 3,000 
ft., Lewi. 1428 (LA); Redlands, Lewis in 1937 (LA); Baldwin Lake, 6,700 ft., 
Mune 10745 (POM, UC). SAN DIEOO co.: 2 mi. E. of Pala, Mune 10371 (POM); 
Warner Spring" 3,132 ft ., Rose 49097 (COLO, RSA); Palomar Mt., 6,000 ft., 
Cooper J494 (NY); pasture between Middle and South Peaks, Cuyamaca Mts., 
5,000 ft ., Mune 9792 (DS, POM); De,canso, Mune & Harwood 7137 (GH, POM, 
RM, UC); Jacumba, Mune 8091 (POM); Campo, Eastwood 9383 (CAS); base of 
San Miguel Mt., Gander in 1935 (POM). S.o\N FRANCISCO CO.: Presidio, Lake 
Merced, Rose 41282 (ARIZ, C, CAS, COLO, DS, GH, LA, NMC, NY, OSC, 
PH, POM, RM, UC, US, WS); Sutter St., San FranCiSCO, Raltan in 1878 (DS). 
S ..... N LUIS OBISPO CO.: Salinas R. 5 mi. N. of Paso Robles, Wiggins 3421 (DS); 
Queen Bee Public Camp, La Panza. Range, 2,300 ft., Munz 16325 (NY, RSA, 
WTU) ; Price Canyon, Hoover 9171 (CAS) ; Pismo Beach, Abram. 6513 (DS); 
foothills of Caliente Mt., Carissa Plains, Hardham 1786 (LA) j Black LAkc, S. of 
Arroyo Grande, Hoover 7069 (CAS, RSA). SAN MATEO co.: South San FranCiSCO, 
Eastwood in 1894 (GH); Colma, K. Brandegee in 1905 (UC). SANTA BARBARA CO. : 

Santa Barbara, Elmer 4001 (CAS, COLO, DS, F, GH, NY, POM, US) ; 10 mi. 
W. of Buellton, Mune 10297 (C, POM); base of Fi~ueroa Mt., Breedlove 209 
(UCSB); Big Pine, San Rafael Mis., Hoffmann in 1929 (CAS); E. fork of Lion 
Canyon, below Pine Corral Potrero, Sierra Mndre Mts., 4,500 ft., Blakley & 
Mull" 3425 (CAS, DS, JEPS, SBBG, UCSB; might be C. contort.); near edge of 
Pine Corral Potrero, ncar Salisbury Potrero, 4,500 (t., Muller & Blakley 1015 
(DS, SBBG i might be C. contorta-22 percent 4-pored pollen) i Santa Rosa I., 
Brandeaee in 1888 (UC). S.\NTA CL.\RA co.: Mt. Hamilton, Elmer 4625 (ARIZ, 
CAS, DS, NY, OSC, POM, UC, US, WS). SANTA CRUZ CO.: Swanton, R~'ck in 1912 
(DS); Sunset Beach State Park, Thtrma. 3073 (DS); near Boulder Creek, ca. 650 
ft., Thom .. 1781 (DS). BONO'" co. : Bodega Bay, Heller & Brown 5613 (COLO, 
DS, F, GH, NY, PH, POM, RM, US); /lColon Ross," Wrangell (LE). STANISLAUS 

CO.: Head of Adobe Creek, Adobe Valley, 1,600 (t., Mt. Hamilton Range, Shar-
8mith 3564 (RSA, UC). VENTURA CO.: North Fork o( Ventura R. 1.7 mi. above 
Whcc)ers Hot Springs, 1,900 (t., Wol/6898 (CAS, OS, GH, NY, RSA, ue, WS, 
WTU) j Red Red Canyon, Topatopa. Mts., 2,800-3,500 ft., Abrams &: J(cGregor 
155 (DS, GH, NY, US); Matilija Canyon area above da.m, Pollard in 1947 (CAS); 
Dry Lakes Ridge, Matilija-Scspe Divide, ca. 4,700 (t., Pollard in 1962 (CAS). 

BAJA CALIFORNIA: 1.5-2.5 mi. upstream from Rinc6n , 4.5 mi. NE. of 
Santa Catarina, 64 mi. HE. of Ensenada, ca. 4,100 (t., Brod';T 7)6 (OS, UCSB); 
9 mi. SE. o( Tecate, Munz 9477 (PaM, VC); 15 mi. NNW. of Rosarito, 3,780 ft., 
Wiggins 10009 (DS, US); Laguna Hansen, 5,450 ft ., Sierra Juarez, Gander 3294 
(SD); Rancho San Jo,6 (Mcling" Rancb), 2,300 ft., Wiggins 9771 (DS, UC, US); 
Rancho San .!\Iatias, 3lo17'N. lat., 115°33'W. long., ca. 1,050 ft., Moran 10843 
(DS, SD); Santa Eulalia, 300 43'N. lat., 115°20'W. long., cn. 1,850 m, Moran 
1113.> (OS, SD). 

Camissonia strigulosa is a tetraploid species very closely related to 
the South American tetraploid C. aentala and at times distinguishable 
from it only with difficulty. Hybrids between these two species are, 
howe,>er, highly sterile (Raven & Moore, MS.), and most individuals 
can be distinguished by their habit and flower size, which is often 
larger in the South American populations. Camissonia strigulosa is 
Iike"ise very closely related to the North American hexaploid C. 
contorla, although the latter can usually be distinguished by its posses-
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sion of more than 10 percent 4-pored pollen grains, a charncter which 
is of course directly correlated with its higher chromosome number. 
In Kern County, Califorma, in the southern Sierra Nevada, where 
the ranges of the two overlap, tetraploid individuals (= C. strigulosa) 
have appressed pubescence on the stems, hexaploid individuals 
(=C. contorta) , spreading pubescence. This distinction does not 
always hold true in the Coast Ranges, but is sometimes useful. 

Despite the undoubtedly close relationship between these three 
species, I prefer to maintain them as distinct, particularly in view of 
the other closely related but more easily distinguishable entities that 
are accorded taxonomic recognition in this revision. It is likely that 
differentiation at the tetraploid level has given rise to the local 
endemics C. benitensis and C. integrifolia, and the relatively local 
C. lac'11sfris in North America, and to C. tknw.w. following the intro
duction of a seed of this tetraploid group to South America (cr. Raven, 
Quart. Rev. BioI. 38: 151-177. 1963). The three relatively uncommon 
North American tetraploids are now at the margins of the range of 
the common tetraploid, C. strigulosa, and in two cases completely 
surrounded by populations of the hexaploid. As mentioned in the 
discussion of the diploid C. campe8tris, it is likely that some populations 
of the hexaploid C. contorta (those in the San Joaquin Valley of 
California, especially) have originated following hybridization between 
the diploid C. campestris and the tetraploid C. strigulosa; others have 
very probably originated by the occasional functioning of unreduced 
gametes in tetraploid populations. 

Hybridization between C. campesfris subsp. obispoensis and C. 
striglJ.wsa has been mentioned in the account of the former t ... '<on, 
above. From a bud collection made at Miracle Hot Springs, Kern 
County, California (RI7567), I obtained a meiotic chromosome 
configuration of cu. 5 weakly joined pairs, iL chain of 3 chromosomes, 
and 22 univalents (2n=35), suggesting' hybridization between the 
hexaploid C. contorw. and the tetraploid C. strigulosa at this locality; 
unfortunately, the individual from which these buds were taken \vus 
not identified ill the collection. Another individual from the same 
collection hud 5 pairs, n chain of 3 chromosomes, and 8 univalents, 
suggesting hybridization between C. campeslris subsp. campe.tris, !llso 
present at this locality, and the tetraploid C. strigulosa. In addition 
to the three taxa just mentioned, C. strig!l/osa also has been observed 
growing sympntrically with the tetraploids C. pubens (M1t1&z 13357, 
RSA) and C. integrifolia; hybridization with the latter is discussed 
under the treatment for that species, and with the diploid C. kernen.is 
subsp. kernensis. 

A single collection of what IlppellfS to be this "I.ecies is ",pposed 
to have been made ut Fort Huachuca in southern Arizona (Muy 



RAVEN GENUS CAMISSONIA 339 

1892, Wilcox, NY; Trans. N.Y. Acad. Sci. 14: 37. 1894). If the 
collection is properly labeled, the plant may have been a temporary 
introduction at this locality, perhaps with Ceed for animals; it is 
not otherwise known from Arizona. 

49. C.missoni_ dent_t_ (Cav.) Reiche, Flo Chile 2: 264 . 1898.' 

South American plants very similar to the North American C. 
striyulosa, but differing in most cases by a combination of the following 
characteristics. Plants ascending, decumbent, or prostrate. Leaves 
linear to broadly elliptic, 0.3-2.8 em. long, 0.07-0.45 em. wide, usually 
denticulate but more rarely subentire. Hypanthium 0.8-3 mm. long. 
Sepals 1-4(-5) mm.long, 0.7-2 mm. wide. Petals 1.5-6(-8) mm. long. 
Filaments of the episepalous stamens 0.5-1.8 mm. long, those oC the 
epipetalous ones 0.5-1.3 mm. long; anthers 0.5-1.3 mm.long. Style 
0.8-5 mm.long; stigma 0.5-0.8 mm. thick, usually surrounded by the 
anthers in anthesis, but elevated above them in the plants with the 
largest flowers. Capsule 0.8-3.5 em. long, 0.6-1.3 mm. thick. Seeds 
0.8-1.1 mm. long, 0.3-0.5 mm. thick. Gametic chromosome numbers, 
n= 14, 13. Self-compatible and usually autogamous. 

DISTRIBUTION: In South America, from Arequipa, Peru, southward 
west oC the Andes to Concepci6n Province, Chile, and southeastward in 
Argentina to· Lago Argentino and Deseado in Gobernaci6n de Santa 
Cruz. From sea level to ca. 3,500 ft. alt. throughout most of its area, 
but in northernmost Chile and southern Peru mostly between ca. 
9,500 and 12,500 ft. alt. A map oC the range of this species will be 
given by Raven and Moore (MS.). 

The extreme variability of this complex species, which occupies 
a north-south range of some 2,500 miles in South America, has been 
the basis of a great deal of taxonomic confusion. The two recent 
treatments of the South American members of Cam~8onia (Munz, 
Physis 11: 266-292. 1933; Farm. Chilo 3-12. 1934) divide the popu
ulations here assigned to this species into five taxa: Oenothera con/orta 
var. divaricata (Gay) Munz, O. contorta var. epilobioides (Greene) 
Munz, O. dentaln Cav. (var. dentata), O. dentata var. campe8t~ 
(Greene) Jeps., and O. micrantha var. acuminata (Phil.) Munz. Cam· 
~sonia cheiranthifolia, erroneously reported from Chile in its proto
logue by Gay (Fl. Chile 2: 330. 1846) and by Reiche (Fl. Chile 2: 
263. 1898), was correctly excluded from the flora of South America by 
Munz (Farm. Chil. 10. 1934; Rev. Univ. Cat. Santiago 22: 275. 1937). 
Munz distinguished Oenathera den/.al.a from O. cantnrta on the basis oC 
the larger flowers oC the former, with petals 4-7 mm. long, those oC 

I The treatment of this species is by P. H. Raven and D . M. ~Ioorc, Department 
or Botany, The University, Leicester, England. Moore's fieldwork in Chile and 
Argentina wag supported by gra.nts from the National Science Foundation to 
Harlan Lewis and from the Royal SOCiety of London to Moore. 
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the latter given as 2.5-3.5 mm. long. In our study of a wide range 
of Chilean material, howel'er, we have found a complete range of 
flower size, the petrus ranging from 1.5-6 or even 8 mm. long. With 
one exception, this variation does not appear to be geographically 
correlated. Collections from the central part of Concepci6n Province 
tend to have larger flowers than those from elsewhere, although plants 
with petals longer than 3 mm. are scattered from Coquimbo to 
Concepci6n. Sample measurements of petal length are given in the 
list of cited specimens. 

Munz ( \933-34, 1937) separated Oenothera contorta var. divaricata 
from yar. epilobioides on the basis of the larger size and longer capsules 
of the latter , whie-h often had a sterile tip at the apex. We have been 
unable, however, to confirm these relationships in our stvdies of South 
American material. Neither have we found the nature of the pubes
cence to be a reliable or geographically correlated characteris tic. 
Many of the plants in this group have glandular pubescence in the 
inflorescence, but a large number have strigose pubescence, and these 
two types are sometimes found mixed in a single gathering. Other 
plants are subglabrous. 

Oenothera dentata vur. campestris was separated from O. dentata 
in Munz' treatment of the Chilean species (1934) by its narrower 
leaves. Such plants are sporadic throughout central Chile and ought 
not to be confused with the California diploid Oamissonia campestris 
for reasons which will be made clear below. 

Finally, as regards Oenothera micrantha var. acuminata, we have seen 
only a photograph made of the type in Santiago (GH). The plant 
shown is exceptional in its long-acuminate upper leaves, but in other 
respects there seems to be no reason why it could not be an unusual 
form of the complex so widespread throughout South America, It 
certainly seems unreasonable, on the basis of this single specimen, to 
credit the North American sect. Holostigma to South America. It is, 
however, highly desirable that similar plants be re-collected , and they 
may exist in Biobio or neighboring provinces. 

Despite the fact that all of the South American populations of this 
genus seem to belong to a single species, there are two distinct ive 
geographical races within this species that deserve formal taxonomic 
recognition, The more local and uniform series of populations consists 
of a group of heavyset, broad-leaved plants with relatively large 
flowers and thick, heavy capsules found along the coast of Concepci6n 
and the neighboring provinces. This series is described as C. dentata 
subsp. liuoralis. 

We hal'e grown 15 populations of this species, including 2 popu
lations of subsp. lit/oralis, in the experimental garden, or these, 13 
had n = 14, and 2, one belonging to the series of relatively large-
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flowered populations from Concepci6n mentioned above and the 
other to subsp. littorali~, had n= 13. The two populations with n= 13 
represent the only naturaUy occurring aneuploid populations in the 
genus, but they are not strongly separated by sterility barriers from 
other South American populations with n= 14. A summary of our 
cytogenetic and experimental studies with this group is given else
where (Raven & Moore, MS). 

It appears likely that Camissonw may have reached South America 
only once, and relatively recently, by long-distance dispersal across 
tbe tropics (Raven, Quart. Rev. BioI. 38: 151-177. 1963), a phenom
enon which has probably occurred twice in Gayophytum, once in 
Clarkia, and twice in Boisduvalw, three other genera of annual plants 
in the Onagraceae. Gamissonw dentata is obviously most closely re
lated to the North American tetraploid O. strigulosa, Crom which it 
may well have been derived, but the South American entity is far 
more variable, and most populations can easily be distinguished from 
those of North America. In these respects, the situation is closely 
similar to tbat in Clarkw. In view of tbis, tbe high degree oC sterility 
between North and South American plants (Raven & Moore, MS) 
and the degree of morphological distinction between the species 
recognized in North America in this assemblage, it appears best to 
consider the North and South American plants as specifically distinct. 
If this is not done, the oldest name lor the collective group would be 
Oamissonw de'ntala, a name wbich (as Oenothera dentata) has usually 
been incorrectly applied to the diploid species here called Camissonia 
campestri., in North America. Should Oamissonia dentata be under
stood in this collective sense, it would probably be best to include 
the hexaploid 0. contorta in the same species, but it would probably 
still be possible to maintain the more local tetraploids O. benitensis 
and 0. taeustris as species distinct lrom this complex. Camissonia 
integrifolia, It third local tetraploid species, is so distinct morphologi
cally that it does not really enter into this problem. 
49a. Camissonia dent.,. subsp. dental. 

Oenothera dentala Cav., Icon. 4: 67, t. 398.1797, cxcl. verbis falsis "stigma . .. 
quadrifidum, laciniis ovatis minimis." 

Camis80nia ftava Link, Jahrb. Gewachsk .. 186. 1818. 
Oenothera chamissonis Link, Enum. PI. Hort. Berol. 1: 378. 1821. Type: 

Chile, presumably cultivated at Berlin, and probably destroyed (not seen). 
Holostigma argutum Spach, Ann. Nat. Sci. Bot. Paris II . 4 : 270. 1835; nom . 

subs. 
Holostigma heterophyllum Spach, Ann. Sci. Nat. Bot. Paris II. 4: 271. 1835; 

nom. subs. 
Sphaerostigma chamissonis (Link) Fisch. & Mey., Ind. Scm. Hort. Petrop. 2: 

49. 1835. 
Howatigma tenulfolium Spach, Ann. Sci. Nat. Bot. Paris II. 4: 270. 1835; Don 

Oenothera tenuifolia Ca\,. 1797. Type: Chile, Berttro (PL not seen. The 
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Unio ltineraria distribution of Bcrtcro's 466 and 1190 (BM, NY, S). from 
"Quintero, Quillota, in pctrosis add is planitiei ftuvii Cachapual," is a 
mixture of large- and smnll-flowered plants, probably (rom two different 
localiHes; the small-ftowered plants may be isotyJ>CS of this sp<'ciE's, or the 
type collection may be Berlero 467 (BM), (rom Ran cnguR, Provo O'Higgins. 

Oenothera chilensis D. Dietr., Syn. PI. 2: 1285. 1840; non Fisch. & Mey. 1835. 
Oenothera heterophylia (Spach) Steud., Nom., ed. 2, 2: 206, 1841j non Spach 

1835, nee Nutt. ex Hook. & Arn. 1838. 
Oenothtra minutiflora D. Dict.r., Syn. PI. 2: 1285. 1840. Type: Cultivated, 

from Chile, C. A. Meyer (isotype, LE). 
Sphaero81igma dentalum (Cav.) Gay, Fl. Chi!. 2: 326. 1846. 
Sphaero8tigma heterophyllum (Spaeh) Gay, F!. Chi!. 2: 327. 1846. 
Sphaero8!igma !enuifolium (Spach) Gay, FI. Chi!. 2: 327. 1846. 
Sphaerost1"gma d£var1'calum Gay, Fl. Chil. 2: 238, t. 22. 1846. Type: Sandy 

places in the low mountains around Santiago, Chilc (not seen). 
Sphaerostigma ramoliisBimum Philippi, Linnaea 33 : 68. 1864. Type : NCAr 

Concumcn, Aconcagua, Chile, Landbeck (SCO, not seen; photographs, 
GH, POM). 

Sphaero8h'gma acuminatum Philippi, Anal. Univ. Chile 84: 629. 1893. Type: 
Sandy places near Nacimiento, Brobfo, Chile, January 187i, Phi lippi 
(SGO ; j,otype, NY). 

Chamis60nia acuminala (Phil .) Reiche, Anal. Univ . Chile 98: 481. 1897. 
Chamissonia tenuifolia (Spach) Reiche, Fl. Chile 2: 263. 1898. 
Chamis80nia paradoxa var. divan"ata (Gay) Reiche, FL Chile 2: 264. 1898. 
Oenothera ioruiosa r. chilensis (D. Dietr.) H. L~v., l\'lonogr. Qnot.h. 180. 1905 
Ocnothera contorta vnr , divaricata (Gay) Munz, Physis 1 L: 288. 1933. 
Oenothera micrantha var. acuminata (Phil.) Munz, Farm. Chil. 11. 1934. 
Oenolhera dentala var. campe8lri8 sensu Munz, Farm . Chit. 10. 1934. 
Oe7lothera contorta vnr, ept'lobioides s('nsu :Munz, Farm. Chil. 10. 1934, 

Plants erect, decumbent, or prostrate. Leaves linear or very nar
rowly lanceolate. Capsules 0.6-0.9 mm. thick. Gametic chromosome 
numbers, n= 14, 13. Self-compatible and mostly autogamous. 

TYPE : Near Coquimbo and Talcaguano, Coquimbo, Chile, Nov., 
Rl1iz &: Pal'On · (MA; pbotographs, CONC, F). ,Judging from the 
photograpbs I have seen, the flowers are probably shown It little too 
large in the illustration that accompanies the type description ; the 
stigma was certainly not 4-lobed in this plant. 

DISTRlDliTION: That of the species, except coastal Arauco and 
Cautin Provinces, Chile. 

REPRESENTATIVE SPECIMENS EXAMINED: 

ARGENTINA: BUENOS AIRES: Carmen de Patagonc.s, Miccio-Peralta 67 (DS). 
CHUBUT: " R'o Cnrren" (1), Skottsberg in 1908 (UPS) ; "Futalenfu," Skottslnrg in 
1908 (S, UPS); Lago Collie Huapi, Riggs 67 (F, G H). COMODORO HI \. ADA \'1 .\ : 50 
km. W. of town of Lago Buenos Aires, Eyerdam et al. 24491 (G Il, K, UC). NEU
QUEN: Neuquen, 240 In, Comber 37 (K); Hfo Caliefu, Cabrera 5109 (F, PO!\.l); 
Piedra de Aquila, 400 02'S.lo.t., 70°01' W. long., Senn 4244 (HSA); Cerro Lotena, 
900 ill, Ammann 83 (F ). nio NEGRO: San Carlos de Ba ril oc hc, 800 Ill, Bllchtein 
in 1905 (US); General )toea, 250-360 In, Fi8Cher Xa (8M, F, GH, K, NY, US); 
shore of Lago Nnhuel Huapi, Cordini 155 (PO~l, US) . S .\NTA Cnuz : Dcsendo, 
Darwin 129 (K); Tehuelche., 300 m, Donat 87 (HM, F, Gll, K, ~, UC); 160 km. 
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S. of Deseado on road to San Julian, Eyerdam et al. 23912, (GH, UC); San Julian, 
50 m, Blake 318 (K); 78 km. S. of San Julian on road to Santa Cruz, Rro Chico, 
Egerdam. et ai. 23994 (GH, UC) ; S. shore of Lago Argentino 3 km. E. of Oalerate, 
270 m, Eyerdam d al. 24279 (GH, K, UC). 

CHILE: ACONCAOUA: rapudo, E . W. D. &: M M. Holway 65 (GR, US) ; Los 
Andes, Mancilla in 1952 (CONC). ARAUCO: Isla Santa Maria, Beck 75 (K). 
ATACAMA: Sandy wAshes around El Morro, ca. 14 km. ENE. of Caldera, Worth & 
Morrison 16165 (GH, Ue); La Varilla, ca. 25 km. N. of Valleoar on road to Capi. 
ap6, Worth &:: A/orri.on 16262 (GH, K, Ue); Cachiyuyo, Ricardi &:: Marlicorena 
4885/1270 (CONC). BloBlo : Candelaria, Arenales de Lo. Setenta, Junge in 1935 
(CONe; petals 5 mm long), COLCHAGUA: La Rufina, Rio Claro, Ricardi in 1951 
(CON C) ; Talearihue, San Fernando, Ricardi in 1950 (CONC). CONCEPCI6N: 
Puente Itata, road from Concepci6n to BulDes, PMter 810 (CONC ; petals 6.5 mm 
long); Quilacoya, Pfi'ter 298 (CONC; petals 6 mm long); between Yumbel and 
Eatacion Yumbel, Marlicorena dol in 1959 (CONe; petals 4.5 mm long); Pangal 
del Laja, W. of Yungay, Jfarticorena et al. in 1959 (CONC; petals 3.5 mm long) , 
Ricardi &: Marlicorena 4991/ 1375 (CONC; petals 5 rom long) . COQUIMBO: Punta 
Colorado, Rose &: ROlle 19340 (NY, US); Paihuano, Valle del Cochiguaz, 1,120 m. 
Behn in 1948 (CONC); Parque Lambert, ca. 6 km. NW. of La Serena on road to 
Islon, 30 m, Worth &: Morrison 16337 (GH, K, UC); Coquimbo, 30 m, Elliot 548 
(K; petals 4.5 mm long) ; Fray Jorge, Munoz B1I2 (GR); Los Vilas, Behn (CONC; 
petals 3-4 mm long); ca. 5 km. above Los Molies, Moore 215 (OS) . CURICO: Los 
Quenes, Milner 45 (CONe). MALLECO: Fundo Tambillo neal' Nacimiento, Hempel 
7422 (CONC; petals 6-8 mm long), Pfi,ter in 1934 (CONC; petal. 2 mm long). 
MAULE: Caquencs, Reid (K, NY; some plante with petals 2.5 mm long, others 
!i~6 mm) . ~UBLE: Fundo Santa Ana, Behn in 1937 (CONC); Rfo Cholguan, 
road from Yungay to Hu~pil. PjUter in 1946 (CONe). O'HIGOIN8: Callanas, Rio 
PangaI valley, Moore 263 ( OS). SANTIAGO: Batueo, over 500 In, LOOIJer 3652 
(OH); San AntoniO, coast, Claude-Joaeph 1449 (US); Esmeraldar, Departmento 
Melpilla, Reed 1867/10 (GR). TALCA: Talca, Claude-Jo .. ph 1692 (US). TARA
PAC",: Road from Azapa to Chapiquifta, EpiscMba, Km. 94, 3,500 m, Ricardi & 
~[articorena 4760/ 1145 (CONe) . VALPARAiSO: Limache, Cuesta La Dormida, 
1,200 m, Behn in 1940 (CONC); Valparalso, 60 m, Sandem.n 202 (BM, K) ; ViM 
del Mar, Buck/ein in 1895 (8). WITHOUT DEFINITE LOCALITY : Gay (GH, K, 
NY, RSA; "Spkauostigma tenui/olium Spach"). 

PERU: AREQUIPA: Chachani, 3,350 m, Stafford 607 (BM, K); near Chiguata, 
3,100 m., Vargas 8093 (RSA); Pampa de Arriero!, 3,750 m., Pennell 13327 (F, 
GH, NY, PH); lower slopes of Misti, 3,050 m, Sandeman 4002 (K); Tiabaya, 
2,100-2,200 m ., Pennell 13096 (PH). WITHOUT DEFINITE LOCALITY : Dominy 726 
(F) . 

• tb. Camissonia dentata subsp. littoralis Raven &: Moore, subsp. nov. 

A subsp. dentata differt: foliis latioribus, 0.5-1.8 em.longis, 0.2-0.45 
em. latis, erassioribus; plantis prost.ratis; capsulis crassioribus, 1.2-2.5 
em. longis, 1.1-1.3 mm. latis. Numerus chromosomatum gameticus, 
n= 14, 13. Autogama. 

TYPE: Near Concepci6n, Coneepci6n, Chile, 1855, P. H. Germain 
(GH; isotypes, BM, F, K). An isotype is illustrated in H. Lev., 
Monogr. Onoth., facing p. 175. 1905. 

DISTRIBUTION : Sandy soil and dunes on the coast of Concepci6n, 
Arauco, and Cautin Provinces, Chile; from sea level to a few hundred 
feet alt. 
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SPECIMENS EXAMINED: 

CHILE: ARAU CO: Laraquctc, Moore 290 (DB). CAUTi~: Bajo Imperial, Moreton 
Middleton in 1906 (8M, S) . CONCEI'C16N: San Vicente, Scott Elliot' 197 (8M), Jung' 
in 1934 (CONC): Concepcion, Jaffuel 2906 (Gil), Cum;ng 116 (8M): mouth of 
the Bloblo, Rioo,di 8520 (CONC); N. side, mouth of the Bloblo, Ju"", in 1935 
(CONC), Pfi. t" 297 (CONC), in 1941 (CON C), in 1948 (CONC), Rami,,, in 1959 
(CONC); Tom~, Jung' in 1935 (CONC); Coronel, Hill 167 (K); Coronel, Min. 
Schwager, Sparre 10111 (CONe); Lcngua, in mouth of Estero Lengua in Dahfa 
San Vicente, Moore 276 (DS). PROVINCE U NKNOWN : TaJiahun, PJadippi (US); I. 
Quiriquina, Gunck,l 2805 (GH). 

This distinctive and fairly localized entity occupies the southern 
part of the coastal range of this species in Chile. It has relatively large 
flowers, the petals ranging from 3-5.5 mm. long. 

A specimen from Concepci6n (Elliot 549, GH, K) is spreading in 
habit but does not have the broad leaves of subsp. littoralis; one from 
San Pedro, Concepci6n (Sparr. 14229, CONC) is closer to lilloralis 
but intermediate. Likewise, a single collection that has been examined 
from farther north (Santo Domingo, south of Llolleo, Santiago, 
L008tr 1455 GH) approaches subsp. littoralis, as does one from 
Linares, Playa de Pelluhue, Aravena 61 (UC, US). 

For some unknown reason, Hector L~veill~ (Monogr. Onoth. 175. 
1905) considered this taxon a species distinct from his Dnothera 
torulo8a, in which he included all other members of sect. Camissonw. 
He called this species Dnothera hyssopijolw Molina, Saggio Chile, cd. 
2, 134. 1810, but Molina says of his species "fiore ... terminale 
violet to, di pit!. d'un pollice di diametro .. . "; it seems likely that, as 
suggested by Munz (Farm. Chil. 7. 1934) , this Ilame refers to .ome 
form of Clarkia tenella (Cav.) H. & M. Lewis (Gocktw tenuijolw (Cav.) 
Spach). Dnothera hY88opijolia, however, was not mentioned by Moore 
and Lewis in the most recent revision of the South American species of 
Clarkw (Bol. Soc. Arg. Bot. 10 : 332-340. 1965). 

so. Cami88onialntegrirolia Raven, Bp. nov. FIO GRE 62 

Herba annua C. 8trigu/osae persimilis. Inflorescentia dense cinerero
strigulosa; plantae sparse strigulosa vel subglabrae. Folia linearia, 
integria, rare dentibus parvulis obscuris 1- 2. Hypanthium intus in 
partem dimidiam pubescens. Stylus prope basin pubescens vel glaber. 
Capsula stricta, erecta, 4.5-6 cm. longa. Semina 1- 1.2 mm. longa, 
0.4-0.5 mm. crassn.. Chromosomatllffi numerus gametic us, n= 14. 
Autogamn. 

TYPE: On bank covered with Artemisw trUkntata, Weldon, Kern 
County, California, 3 May 1958, P. H. Raven 12806 (DS). 

DISTRIRUTION (Figure 63): Dry, often deserty slopes along the Kern 
River from Miracle Hot Springs to the vicinity of Weldon, Kern 
County, California; 2,450-3,000 ft. alt. 
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Vouchers for chromosome number (1 population, 1 individual), 
n=14: 

U.S.: CALIFORNIA: KERN co.: Weldon, R18776 (grown in experimental garden). 

ADDITIONAL SPECHIENS EXAMINED: 

U.S.: C .U,IFORNI." KEnN CO.: Weldon, 2,450 ft ., RI7536 (DS), 18791 (DS); 
mouth of Kelso Canyon at State IIwy. 178, 2,800 ft., Twisselmann 7041 (CAS, 
DS, SBBG); 5 mi. S. of Weldon, RI8792 (DS) ; 6 mi. from Weldon on road to 
Kelso Valley, 3,000 ft., Weatherby 1158 (RSA); 8.3 mi. S. of Weldon on road to 
Kelso Yalley, 2,900 ft.., R17560 (DS); IVliracle Hot Springs, ca. 2,500 ft., Buckalew 
23 (RSA). 

Camissonia integrifolia is a narrow endemic of a portion of the upper 
Kern River drainage. It is distinctive in its entire leaves, long, erect 
capsules, and distribution of its pubescence. Raven 17536, cited above, 
is predominantly this species but includes t\\'o plants of C. striguiosa 
and one probable hybrid. A chromosome determination was made of 
one plant of this collection, which had an extremely irregular polyploid 
meiosis, suggesting hybridity. Progeny of this collection was grown 
at Stanford, yielding R18776 (C. inl£grijoiia, n=14), R18777 
(C. strigulosa, n= 14), and RI8778, a single obvious hybrid between 
these two species. The hybrid had variable meiotic configurations 
ranging from 8 urUvalents and 10 pairs of chromosomes to 1 chain of 
3, 13 IInivalents, and 6 pairs. It had 11 percent stainable pollen, based 
on a sample of 200 grains in lactophenol. Thus C. integrifolia appears 
amply distinct from C. striguiosa, from which it may have been derived, 
and grows sympatrically with it, with the occasional formation of 
sterile hybrids. These two species were also observed growing sym
patrically at the locality of R18792, cited above. Camissonia inl£gri
folia has ulso been observed growing sympatrically with C. keNUlnsis 
subsp. kernensis, C. pubens, C. campeslris, and C. conwrta. 

51. Camissonia c:ontorta (Dougl.) Kearney, Trans. N.Y. Acad. Sci. 14: 37. 1894. 
Oenothcra contoria Dougl., in Hook., Fl. Bor. Amer. 1: 214. 1834. 
Sphaerostigma contortum (Dougl.) Walp., Rep. 2: 78. 1843. 
Oenothera dentata vnr. cruciata S. Wats., Proc. Amer. Acad. 8: 594. 1873. 

Lectotype: Sandy places in the Sacramento Valley, Calif., Hartweg 1733 
(GH, NY). 

Ocnothera campestris vaT. cruciata (S. WatB.) Greene, Fl. Francisc. 216. 1891. 
Sphaerostigma campe&ire (Greene) SIIlll.U var. minus C'minor") Small, Bull. 

Torrey Cl. 23: 189. 1896. 
Oenothera cheiranthiJolia var. contort« (Doug!.) H. Lev., Monogr. Onoth. 216. 

1905. 
Oenothera torulosa f. cTuciata (8. Wats.) H. LtSv" Monogr. Qnoth. 180. 1905. 
Oenothera lorulosa f. miJ:ta H. L~v., Monoge. Onoth. 180. 1905. Type: POSSibly 

nt MO; ef. A. Nelson, Bot. Gaz. 40: 57. 1905. 
Sphaerostigma campestre vllr. miztum (R. L6v.) A. Nels., Bot. Gaz. 40 : 57. 

1905. 
Oenothera contorM vilr. typica Munz, Bot. Gaz. 85: 253. 1928. 
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Oenothera contorta var. strigulosa sensu Munz, Bot. Ga.z. 85: 255. 1928; pro 
parte. 

Oenothera contorla vaT. epilobioides sensu )Iunz, Bot. Gnz. 85: 256. 1928; 
pro parte. 

Oenothera contorta vaT. contorta; Munz, N. Amer. Fl. II . 5: 156. 1965. 
Oenothera <ru<wta (S. Wats.) Munz, N . Amer. Fl. II. 5 : 157. 1965. 
Oenothera denlata sensu Munz, N. Amer. Fl. II. 5: 157. 1965; pro parte. 

Very similar to C. strigulosa, but almosL always with hirsute 
pubescence near the base and often with only hirsute pubescence or 
a limited admixture of glandular trichomes in the inflorescence, 
very rarely entirely strigulose and glandular-pubescent. Leaves 
often broader, to narrowly elliptic, the foliage often more bluish 
green than that of C. strigulosa. Flowers often larger, the petals to 
5 mm. long and 3.3 mm. wide. Longer filaments to 2.6 mm. long, the 
ehorter to 1.5 mm. long; anthers to 0.8 mm. long. Often more than 
30 percent of the pollen with 4 or 5 pores. Style to 5.1 mm. long. 
Seeds 0.7-0.9 mm. long. Gametic chromosome number, n=21. 
Autogamous. 

TYPE; On barren sandy soils of the interior parts of the Columbia 
River, Washington or Oregon, 1825-6, D. Douglas (K; isotype, BM). 

DISTRIBUTIOS (Figure 65); Open or grassy slopes and flats, usually 
on sandy soil; southern Vancollver Island, British Columbia, and 
San Juan and Whidbey Islands, northwesternmost Washington; 
Klickitat and Walla Walla Counties, southern Washington, and 
Adams and Ada Count.ies, Idaho, south through east-.;entral Oregon 
to the vicinity of Reno, western Nevada, and from southwestern 
Oregoll (Douglas, Jackson, and Josephine Counties) oouth nearly 
throughout California to the southern San Joaquin Valley and border
ing foothills in Kern County; generally away from the coast from 
Sonoma County, California, southward, where replaced by C. stri
Bulow. From sea level to 7,500 ft. alt. 

Vouchers for chromosome number (42 individuals, 40 populations), 
n=21: 

U.S.: CALIFORNIA: CONTRA COSTA CO . : Antioch, R18142; ca. 1 mi. S. of Oakley, 
R18144. FRESNO CO.: 1.6 mi. R. of Easton, Rl8328' Fresno, R17067; 3.3 mi. N. 
of Selma, R17065. HUMBOLDT CO.: Ncar Arcata, R18373; 1 mi. E. of Dinsmorcs, 
RIB367. KERS co.: West of mouth of Kern River canyon, W edberg If Lewis 1671 
(LA); :'liracle Hot Springs, R17567 (progeny = RI8773), JU8805; Is.bell., 
RIBBOD; 0.5 mi. W. of Weldon, RISing (sympatric with C. st rigulosa); WeldoD, 
Rl S795 (sympalric with C. slr1'gldo~w); lIa \'i1ah, R17568; Hlack ).It. burn, (ircen 4 

horn Mts., 3,500 ft ., HoweU 38215 (CAS; progeny = R18785; sympatric with 
C. campcstris subsp. campc8fris and C. strigulosa ). LAKE co.: 3 mi. S. of Kelsey
ville, Breedlove 5143; 2 mi. NE. of Lower Lake, Breedlove 4540j 9.9 mi. N. of 
Lower Lakc, H18240; L:lkcport R18239. L.-\SSEN l :O.: 4.8 mi. N. of l\'Jil!orct, 
R17872. MADERA CO.: 7.6 Oli. S. of Coarsegold, lU8340; 0.7 mi . W. of Oakhurst, 
RI8344. MERCED CO.: Ca . 20 mL W. of !\Icrccd, Klein 444 (RSA; progeny, DS). 
MONTEREY CO.: 1.5 mi. W. of Bradley, R18206: 4.1 mi. N. of Mission San Allt.onio, 
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FIGURE 65.-Western United States: 0= range of Camiuonia contorta, with e=bexaploid 
chromosome counts (n=21). Northern limits of the closely related tetraploid C . .rlrigu
JOJ12 indicaud by dotted line. 
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Breedlove 2278; 1.6 mi. N. of junction to Jamesburg, Carmel Valley, R18149; 
Jolon, RlS154; 10 mi. N. of Hunter Liggett Military Reserva.tion Headquarters 
on roud to The Indians, lU8272. PLUMAS CO.: 3.1 mi. W. of Vinton, lUS418 ; 
4.8 mi. W. of Vinton, R18420. SAN BE:-IITO CO.: Panoche Creek Campground, 
Pinnacles, Breedlove 2]82; 1.1 mi. S. of Cicnaga School, ncar Hollister, R18199. 
SAN LUIS OBfsro CO.: 1.8 mi. W. of Bee Rock, R18302, J8303; Atascadero, lU8280. 
SONOMA CO.: 3 mi. S. of Sebastopol, Breedwve 3706. TULARE co.: Posey to White 
River, R20239; Kern River Canyon 6 mi. S. of Roads End P.O., 3,too ft ., Ho~ll 
33134 (CAS; progeny = R18770). NEVADA: STOREY CO.: 4.7 mi. N. of Carson 
City, RiMH. WASHOE CO . : Ca. 5 mi. N. of Reno, ltfosquin &: Gillett 5310 (DAO; 
progeny = RI8780). OREGON: HARNEY CO . : 5.3 mi. N. of Narrows, R18455. 
JACKSON CO . : Just N. of Central Point, RI838l. WASCO CO.: 2.2 mi. W. of Sherman 
Co. line along Columbia n., H,18385. 

REPRESENTATIVE SPECIMENS EXAMINED: 

CANADA: Saanich Spit, Eastham in 1942 (NMC, UBC); Cedar Hill, ncar 
Victoria, ftfacoun in 1887 (NMC). 

U.S.: CALIFORNIA: AMADOR CO.: 2 mi. NNE. of Buena Vista, ca. 300 ft., Howell 
29808 (CAS). BUTTE CO.: Chico, Copeland 3033 (POM); hills 8 mi. N. of Oroville, 
Heller 11330 (CAS, DS, GIl, NY, OSC, PH, UC, US, WTU). CALAVERAS CO.: 2 
mi. W. of Camanche, 400 ft., Bel3haw 1978 (Ue) ; Mokelumne Hill, B14i.dell 
(CAS). CONTR :\ COSTA CO. : Alhambra Valley, RaUan in 1887 (OS); Nortonville, 
Badgalupi 4977 (JEPS). ELDORADO CD.: Coloma, Reed in 1941 (UC). FRESNO CO.: 

Hwy. 180 just below 4,000 ft. marker, Quibell1963 (RSA); Shaver, 5,200 ft., Hall 
& Babcock 292 (UC); Millwood Meadow, near Sequoia. Lake, 5,100 ft., Simonian 
482 (herb. Fresno State College); Clovis, Thompson in 1902 (DS, POM). HUM

BOLDT CO.: Klamath R. at mouth of Slate Creek, 400 ft., Tracy 16244 (Ue). 
KERN CO.: Cedar Canyon just below mouth of Fulton Creek, Greenhorn Range, 
3,250 ft ., Twisselmann 8495 (DS); Walker Basin, 3,400 ft., Twisstiman, 9518 
(CAS, DS, RSA); 16 mi. S. of Bodfish, Thorne 31736 (DS, RSA); Po,o Creek, 
Hall & Babcock 5012 (DS, GH, PH, UC). LAKE co.: Dashicls, Mt.. Sanhedrin, 
Ea,twood in 1925 (CAS); W. base of Snow Mt., Ackley in 1965 (CAS); Jordan 
Park, Jussel in 1932 (POM). L ..... SSEN co.: Milford, Baku in 1890 (UC); Chat, 
5,000 H., Jones in 1897 (POM). MADERA CO . : N. side of Millerton L., 550 ft., 
Bacigalupi 7672 (JEPS); B.s, Lake, 3,300 ft., Quib.ll 2452 (POM); 5 mi. NE. 
of Madem, Howell 41073 (CAS). MARIPOS." co.: Just S. of Mormon Bar, 1,800 ft., 
Howell 40571 (CAS). MENDOCINO CO.: Sand in the Russian n., Ukiah, Bolander 
3857 (F, NY); Navarro, Byxbee in 1895 (JEPS); near Longvale, 1,500 ft ., Trary 
9924 (UC, WTU). MERCED CO.: Delhi, Howell 35293 (CAS) ; 2 mi. SW. of Living
ston, Stage 59-59 (RSA, UC); Merced R. bottom between Snelling and Hopeton, 
Howell 1049 (CAS). MODOC CD.: Parker Creek SE. of Alturas, 5,200 ft., Payne 
637 (JEPS); sink along highwllY betwccn Malin and C3.nby, several miles N. of 
quamntine station, Baker R309 (POM). MONTEREY co.: Trail to Ventana Double 
Cone, 4,000 ft.., Hardham 10127 (DS); 3 mi. NE. of Pleyto Well, RW. of Bradley, 
550 fL , Graham 266 (liSA, UC). NAPA CO.: Howell Mt., Jepson 14478 (JEPS) ; 
Capell \'alley, 700 ft., Kamb &: Chi,aki 1761 (UCSB). PLUMAS CO. : Ncar Beck
wourth, 4,880 {t., Howell 37800 (CAS). B .. \N BENITO CO.: 5.4 mi. H. of Willow 
Creek School on road to the Pinnacles, Ferris 8347 (CAS, DS, GB, POM, UC); 
Panoche Pass, Abrams & Borthwick 7984 (DS, NY, PO:\-I); 3.7 mi. from Hernandez 
on road to New Idria, RI5088 (DS). SAN JOAQUIN CO.: K8 mi. S. of ~t-ockton, 
R9132 (CAS); Mokelumne, 200 ft., Roseberry 160 (UC) j Tracy, Baker 2775 
(CAS, F, GH, NY, POM, RM, UC, US) . S.\N LUIS OBISPO CO. : Palo Prieto 
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Canyon, Ferr£s 12816 (DS); Atascadero, Hardham 3054 (LA, SBBG). SANTA 

CLARA CO.: Stanford University, Elmer 2368 (NY, US). SANTA CRUZ CO.: Bielawski 
Look Out Station, 3,270 Ct., Thomas 1514 (DS, OSC); Deer Ridge Farm, summit 
of Santa Cruz Mts., 2,800 ft ., Pendldon 371 (POM, UC), SHASTA CO.: Near 
McArthur, Eastwood & Howell 7955 (CAS, PO:\{); Jiat Creek ea. 20 mi. W. of 
Fall River Mill" Hitchcock 6554 (POM, WTU); near Redding, Heller 7888 
(CH, NY, PH, US). SISKIYOU CO.: French Creek Logging Road W. of Calls4 

han, 3,500-4,000 ft" Ferris & Lorraine 11757 (DS, RSA, UC, WTU); Scott 
VaUey, 2,900 ft., Parker 406 (NMC, UC) j Yreka Creek, Siskiyou Mts., 2,800 ft ., 
Wheeler 3527 (POM, RSA, UC) j ncar Yreka, Greene in 1876 (F). SONOMA co.: 
Pitkin Marsh near Forestville, Rubtzoff 1027 (UC). STANISLAUS CO.: 8 mi. E. of 
Oakdale, Hoover 3956 (UC); Turlock, Fosberg in 1927 (POM); Modesto, Hoover 
889 (UC). SUTTER CO.: South Peak, Mary,ville Buttes, Jepron 14478 (JEPS, 
UC). TEHAMA CO.: 6 mi. W. of Pa.skenta, Bailey in 1938 (JEPS). TRINITY CO.: 

Three Forks of Mad River, 2,900 ft., Tracy 10175 (DS, UC). TULARE CO.: Sand 
along Tule R, Dudley in 1897 (DS); John,ondale, 4,670 ft., Howell 37343 (CAS). 
TUOLUMNE co.: Tuolumne R. just below junction of Middle and South Forks, 
R8234 (CAS). IDAHO: AD.< CO.: Boise, 2,880 ft., Clark 38 (DS, F, GH, NY, POM, 
RM, UC, US, WS, WTU). CANYON CO.: New Plymouth, 2,200 ft., Nelson &
Macbride 777 (RM); Big Willow, 3,000 ft., Macbride 158 (GH, NY, RM, US). 
OWYHEE CO.: Jump Creek Canyon, R13391 (DS) . WASHINGTON CO.: Weiser, 2,200 
ft., Jones in 1900 (POM). NEVADA: STOREY CO. : Carson City, 5,000 ft ., S. Wat30n 
in 1868 (NY). WASHOE CO.: Reno Hot Springs to Steamboat Springs, 5,200 ft ., 
Train 3557· (NY, UC). OREGON: CROOK CO.: Hay Creek, 730 mi., Leiberg 204 
(F, GH, NY, ORE, UC, US, WS). DOUGLAS CO.: Bluffs of the Umpqua R. 
opposite Roseburg, Constance d: Rollin! 2959 (OS, GH, NMC, NY, RM, RSA, 
UC, US, WS, WTU) . GlLLIA" co.: 6 mi. E. of Arlington, R18390 (UC, WS, 
WTU). HARNEY co.: 28 mi. from Burns on road to Lakeview, Howell 28697 
(CAS); 12 mi. N. of Frenchglen, Peck 25262 (OSC, UC). HOOD RIVER CO.: Hood 
River, Suksdorj in 1895 (WS). JACKSON CO.: 2 mi. N. of Central Paint, Peck 14968 
(US). JOSEPHINE CO.: Grants Pass, Hender80n in 1886 (DS). MORROW CO.: 0.5 
mi. E. of Boardman, Cronquist 6239 (NY, OSC, RSA, US, WS, WTU). SHER· 

MAN CO.: Mouth of John Day R., HitchcfX/t 20435 (WTU) . UMATILLA CO.: Umll. 
tilla, JonelJ in 1902 (POM). WASCO CO.: The Dalles, Sheldon 10263 (DS, F, GH, 
NY, POM, US, WS); Tygh Valley, Flinn in 1913 (ORE). WHEELER CO.: 2 mi. 
SW. of the Painted Hills, ca. 10 mi. NW. of MitChell, 2,300 ft ., Cronquist 7269 
(NY, OSC, RSA, US, WS, WTU). WASHINGTON: BENTON co.: Collidge, ZFR 
in 1910 (WS). FRANKLIN co.: Pasco, Piper 2965b (WS). ISLAND co.: Whidbcy 
I., Gardner (PaM, UC). KLICKITAT co.: Carley to Roosevelt, Pickett el ai. 1433 
(WS); ncar llockland, Suk.dor/5098-5101 (DS, F, US, WS). SAN JUAN co.: Cattle 
Point, San Juan I., Peck 12711 (WS, WTU). WALLA WALLA CO.: Wallula, Booth 
in 1944 (WS). 

As mentioned in the discussions of the preceding species of this 
section, some populations of Oami8sonia e<mtcrta, the only hexaploid 
species of the group, are very difficult to distinguish from those of 
the tetraploid O. strigu/o8a. Oami8sonia contorta probably arose, at 
least in part, following hybridization between the diploid O. campe8tm 
subsp. campe8tris and the tetraploid O. strigu/osa, but some popula
tions referred to this species may also have originated following 
the functioning of an unreduced gamete in a tetraploid plant. Camis-

• 
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sonia contorla has been found growing sympatrically withC. kernensis 
subsp. kernensis, C. puben8, C. parvula, C. campestris subsp. cam
pe8tris, C. campestris subsp. obispoensis, C. sierrae, C. lacustris (popu
lations in near vicinity), C. strigulosa, and C. integrifolia. Hybrids 
have been observed with C. campestris subsp. campestris, C. campestris 
subsp. obispoensis, and C. strigulosa, but these were highly sterile, 
and there is no evidence of intergradation between C. conwrta and 
any other species. Whether the northern and southern populations 
of this hexaploid differ from one another enough to merit formal 
taxonomic recognition (particularly in view of the large gaps in the 
range) remains to be seen; I cannot identify any consistent differences 
between them at present. 

Hexaploid populations were referred by Munz (Bot. Gaz. 85: 251-
257. 1928) to Oenothera contorla var. typica (virtually all of this taxon), 
var. epilobioides, and Vaf. strigulosa (a few northern populations only; 
mostly = C. strigulosa). In his more recent treatment of the group 
(N. Amer. Fl. II. 5: 156-157. 1965) he presented a very confusing 
treatment, recording Oenothera contoria var. contorta as diploid, which, 
so far as I am aware, it never is; placing some hexaploid populations 
with his Oenothera dentata, which name I now restrict to South Amer
ican plants; and recognizing as a species Oenothera cruciata, said to 
have n=7, and consisting of a mixture of late-season plants of Camis
sonia campestris subsp. campestris (n=7), the Clear Lake, Lake 
County, California, populations of C. lacustris (n=14), and some 
relatively large-flowered plants of C. contorta (n=21). 

Section VII. Eremothera 

CamiS80nia sect. Eremothera Raven, Brittonia 16: 285. 1964. 
Oenothera subg. Sphacrostigma sensu Munz, Bot. Gaz. 85: 234. 1928; pro 

parte. 
Oenothera sect. Eremothera (Raven) ~lunz, N. Am. Fl. II. 5: 148. 1965. 

Annuals, the plants caulescent, with no well-defined basal rosette, 
but the leaves sometimes clustered near the base; plants usually with 
conspicuous exfoliating white rhytidome, often reddish; plants flower
ing from the base or not. Leaves subsessile or petiolate, sometimes 
purple-dotted. Inflorescence erect or nodding at anthesis and becoming 
erect in fruit. Flowers opening near sunset. Ovary lacking It sterile 
projection. Petals white, only rarely reddish initially but always fading 
reddish after fertilization, without any dots or markings. Anthers 
yellow; stigma and inside of hypanthium greenish; filaments and 
style white. Capsule sessile regularly but sometimes tardily loculiridal, 
straight or much contorted, often somewhat toru]ose, the seeds in 
one row in each locnle, the friable central column much distorted by 
the seeds at maturity. Seeds either of two kinds, those of the body of 
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the capsule sharply angular, truncate-ellipsoid, dark brown, coarsely 
papillose, those of the beak narrowly ohovoid or narrowly oblanceolate, 
smooth or finely lacunose, or all of the second type (figs. 71, 72). 

TYPE SPECIES: Oamissonia refracta (S. Wats.) Raven. 
DISTRIBUTION: Mainly in the interior deserts and bordering areas, 

from east-central Washington, central and southern Idaho, and west
ern Wyoming south through western Colorado to trans-Pecos Texas, 
northern Sonora, northeastern and central Baja California, and the 
deserts of California, whence north in the inner Coast Ranges to 
Alameda and San Joaquin Counties; loose, sandy, or clay soil, on 
brushy or open slopes and flats. 

The clearly related species of Oamissonia sect. Eremothera can easily 
be divided into four distinctive groups: The first consists of the self
incompatible o. refracta and its more widely distributed autogamous 
derivative, o. ehamaenerioides; second , the polymorphic, self-incom
patible O. boothii, here divided into six subspecies, and its two auto
gamous, smaller flowered derivatives, O. pygrooea and o. gouldii; 
third, O. nevadensis, a localized endemic of clay soil in west-central 
Nevada which is very likely an outcrosser and mayor may not be 
self-incompatible; and fourth , the highly autogamous, widespread 
O. minor, which does not appear to be closely related to any of the 
other groups. In contrast to sect. Holostigroo and sect. Oamissonia, 
which contain majorities of polyploid species, sect. Eremothera re
sembles sect. Ohylismia and sect. Eulobus in being almost exclusively 
diploid, the one exception being one of the two strains of the auto
gamous O. pygmaea that was examined cytologically; this plant was 
tetraploid (n= 14). I cannot make any useful suggestions as to 
whether O. refracta or O. boothii is more primitive within this group, 
but it is clear that the autogamous species have all been derived from 
self-incompatible ancestors. Oamissonia nevadeMis is comparable with 
Boisduvalia cleistogama Curran, an annual species of another tribe of 
the family (Epilobieae), in inhabiting heavy day soil and having 
decumbent branches with tardily dehiscent capsules which shed their 
seed only following rains and many months after the flowers were 
open and the plants were green. As pointed out earlier in this paper, 
Oamissonia graci.lijlora and O. palmeri also share this unusual habit; 
I do not know of any comparable species of Onagraceae, although a 
number of genem in other families that occur in the same places have 
produced one or more species that are somewhat comparable. 

In general, the outcrossing species of Eremothera are visited and 
pollinated by small moths in the evening after they open and some
times also by bees early tbe following morning. At a few, widely 
scattered localities, Oamissonia boothii subsp. decortieans opens its 
flowers about an hour before sunset and is visited and pollinated by 

2~ 6Mo-es 13 
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the large, oligolectic bee Andrena (Onagrandrena) vespertina Linsley 
& MacSwain. Most populations of this subspecies, and most (if not an) 
other populations of the section open their flowers at or shortly after 
sunset, and there is generally not enough time for visitation by bees 
before darkness. 

In his revision of this group, Munz (Bot. Gaz. 85: 233-270. 1928) 
recognized C. refracta, C. chamaenerioides, C. nevadensis, and C. minor 
with the same limits accepted in the present paper. No problems have 
arisen subsequently concerning the delimitation of these distinctive 
species. Camissonia pygmaea was considered a variety of C. boothii, 
but I raised it to specific rank in 1964 (Raven, Brittonia 16: 285) 
because of its nonoverlap ping pattern of variation. This entity is 
autogamous, in contrast to the self-incompatible and much larger 
flowered C. boothii; the separation of these two taxa at the specific 
rank was subsequently accepted by Munz (N. Amer. Fl. II. 5: 154. 
1965). Camissonia gouldii is described in the present revision from 
material that was not available to Munz at the time of his 1928 paper; 
like C. pygmaea, it is evidently an autogamous derivative of C. boothii. 

The populations here grouped as C. boothii were separated by 
Munz (Bot. Gaz. 85: 233-270. 1928) into three species: Oenothera 
decorticans, with four intergrading varieties; O. boothii; and O. alys
soides. Three of the four varieties of O. decorticans are here regarded 
as subspecies of Camissonia boothii; the fourth, var. rutila, is regarded 
as a series of unrelated populations with relatively small flowers 
in which the petals are red from the time the flowers first open. In
termediate populations are found joining the three species recog
nized by Munz in 1928, and this is the reason that I considered them 
best treated as subspecies in 1964. In his 1965 monograph, Munz 
followed this treatment, describing an additional subspecies, subsp. 
intermedia, which occurs in central Nevada and adjacent eastern
most California Imd links subsp. boothii with subsp. alyssoides. Dr. 
Munz and r thought earlier that an additional subspecies, which he 
described in 1965 as subsp. inyoensis, should be recognized; but r 
have since come to believe that this entity is best treated as part 
of subsp. desertorum as delineated here. At any rate, we both agree 
that this complex series of populations is best regarded as a single, 
poly typic species. 

52. Camissonia refracta (8. Wnts.) Raven, Brittonia 16: 285. 1964. FIGURE 67 
Sphaerostigma refractum (S. Wats.) Small, Bull. Torrey Cl. 23: 192. 1896. 
Denolhera deserti ~f. E. Jones, Contr. 'West. Bot: 12: 15. 190R. Type: Needles, 

San Bernardino Co" Calif., 5 May 1884, M. E. Jones 382R (POM: isotypes, 
DS, Gil, US). 

Sphaerostigma deserli (Jones) Heller, Muhlcnbergia 9: 6R. 1913. 

Erect, 6-45 cm. tall, often well branched at the base and above, 
not flowering near the base, sparsely strigulose or with an admixture 
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FIGURES 66--67.-Species of CamifJonia sect. EumotMro, X ~: 66, C. chamMnerioidts 
(Gould 1473, DS); 67, C. rtfracta (Hitchcock & Muhiick 22246, DS). 

of glandular trichomes in the inflorescence or all over. Leaves very 
narrowly elliptic to very narrowly lanceolate, the basal ones largest, 
to 6 cm. long and 0.8 cm. wide, often withered by the time of flow
ering; leaves sparsely and weakly denticulate; apex acuminate, the 
base attenuate; basal leaves with a petiole up to 2 cm. long, the 
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upper ones subsessile. Inflorescence nodding before anthesis. Hy
panthium 4-6 mm. long, 1.6-2 mm. across at the summit, villous 
in lower half within. Sepals 4-6 mm. long, 1.2-2 mm. wide. Petals 
3.5-7 mm. long, 2-6 mm. wide. Filaments of the episepalolls stamens 
2-4.5 mm. long, those of the epipetalous ones slightly shorter; an
thers 1.5-2.5 mm. long. Style 9-13 mm. long, the lower portions 
villous; stigma 1-1.5 mm. in diameter, held well above the anthers 
at anthesis. Capsule 2-5 em. long, 0.7-1 mm. thick, straight to con
torted, erect, spreading, or reflexed, terete. Seeds all of one type, 
0.9-1.5 mm. long, 0.45-0.5 mm. thick, gray, finely lacunose, the lacu
nae in lines. Gametic chromosome number, n=7. Self-incompatible. 

LECTOTYPE: Gravelly hills near the Colorado River, Arizona or 
California, 17 February 1854, J. Bigelow (GH); cf. Munz, Bot. Gaz. 
85: 237. 1928. 

DISTRIBUTION (Figure 68): Sandy desert slopes and flats from south
ernmost Esmeralda, southern Nye, and Clark Counties, Nevada, and 
Washington County, southwestern Utah, south throughout the 
Mojave and Colorado Deserts of Inyo, San Bernardino, Imperial, 
central and eastern Riverside, and eastern Kern and San Diego 
Counties, (;alifornia; Mohave, Yuma, and western Pima Counties, 
Arizona. A single collection has been seen from Hidalgo County, New 
Mexico (east of Lordsburg, Jones in 1930, POM), but this is from 
some 250 miles out of the usual range. I have not mapped it and feel 
that the locality should be reconfirmed by further collections. From 
about 100 ft. below sea level to 4,500 ft. alt. 

Vouchers for chromosome number (15 individuals, 12 populations), 
n=7: 

U.S.: ARIZONA: YUMA CO.: Ca. 20 mi. E. of Yuma, H. & M. Lewis 1640 (LA; 2 
pairs + ring of 10); 20 mi. N. of Yuma, R14837 (n=7); 4.3 mi. E. of Ehrcnbnrg, 
Hl1597 (2 plunts, both with .') pairs + ring of 4). CALIFORNIA: IMP~:lUAL CO.: 

23 mi. N. of Ogilby, Klein 119 (7 pairs). I~YO co.: Sheppard Canyon, Panamint 
Vulley, T. & L. Mosquin 4312 (4 pairs + ring of 6); Harrisburg Flats, Panamint 
Mts., Gregory 399 (RSA; 5-puirs + ring of 4), RIVJo:RSIDE co.: Box Canyon, Lewis 
1623 (LA; 5 pairs + ring of 4), 1633 (LAj 3 pairs + 2 rings of 4) j Corn SpringR, 
Chuckwalla ~Its., R11577 (2 plants, both with;; pairs + ring of 4) j Fargo Canyon, 
R11439 (2 plants, both with 7 pairs). SAN BERNARDINO CO.: Near Whipple Mts" 
Klein 1394 (7 pairs), NEVADA: CLARK CO.: Hanger Mt.~., R18916 (n=7). 

Camissonia refracta is distinctive and has rarely been confused 
with any other entity. It often grows sympatrically with C. chama
enerioides, C. boothii subsp. condensala, tllld C. boothii subsp. deser
lorum, but no hybrids have been obsen'ed in nature. The high degree 
of chromosomal heterozygosity in this species is striking und could 
well be investigated further; of the 13 individuals in ,,·hich chromo
some fissocintion hns been observed, 4 had 7 pairs; 6 had 5 pairs and 
a ring of 4; 1 had :l pairs and 2 rings of 4; 1 had 4 pairs and a ring of 6; 
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FIGURE 68.-Western United States, showing the ranges of species of Camissonia sect. 
Ertmothrra: .=C. rt/racta; X=C. uvadtnsisj O=C. pygmtUQ. with t=dip\oid 
chromosome count (n=7) and 6=tetraploid count (n=14); i:'.=C. gouldii. 
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and 1 had 2 pairs and a ring of 10. There is no eddence that Ilny of 
these configurations is associatcd with balanced let.hab us in certain 
species of Oeno/hera, Gayol'hyillm , Calyiol'h'l/s, lind Gaura ; but it 
would seem on the bllsis of our present limited Ilmount of evidence 
that well oyer hulf of the individuals of this species are heterozygous 
for at least one reciprocal translocation, n sittHltion unknown else
where in Camis8onia. Six individuals from the Ke"ada popuilltion 
cit.ed above were found to be self-incompat.ible by pollen-tube growth. 

53. Camissonia thamaenerioides (A. Gray) Haven, Brittoni,\ 16: 285. 1964. 
FIGURE 66 

Sphaerostigma chamaenerioides (A. Gmy) Small, Bull. Torrey Cl. 2:1 : 189. 1896. 
Sphaerostigma erythrurn A. DavidS" Hull. S. C:,lil. Acad. Sci. 1: 11 8, pl. 9. 

1902. Type: Dry hill slopes, south of Clifton, Greenlee Co., Ariz., 10 April 
1899, A . David •• n 244 (LA~I; isotypcs, DS, UC) . 

Oenothera erythra (A. Davids.) l\Inchridc, Contr. Gmy Herb. 65 : 41. 1922. 

Erect, 8- 50 cm. tall, usually branched near the base, not flowering 
Ilear the base, glnlldlllar-pllbescent with nil admixture of strigulose 
pubescence in and neur t.he inflOl·escence. Lea "es "ery narrowly 
elliptic, more rarely narrowly elliptic, the basnl Olles hugest., to 
8 em. long und 2.5 em. wide; leaves entire to very sparsely dentic
ulate; npex ncute or acuminate, the base atteIlllllte; petioles of basal 
leaves 1- 3.5 cm. long, the upper lea yes .ubsessile. Illflorescenee -nodding before un thesis. Hypunthium 1.6-2.3 mm. long, 0.9-1.4 mm. 
across at the summit, pubescent in lower hall wil.hin. Sepals 1.5-2.5 
mm. long, 0.7-1.3 mm . wide. Petals 1.8- 3 mm. long, 1-1.8 mm . wide. 
Filaments of the episepalous stamens 0.7-1.5 mm. long, those of the 
epipetalous ones very slightly shorter; unthers 0.5- 1.1 mm. long. 
Style 2.3-4.5 mm. long, the lower portions pubescent; stigma 0.7-1 
mill . in diameter, surrounded by the nnthers al. anthesis. Callsllle 
3.5-5.5 cm. long, 0.8- 0.9 mm. thick, sprending, lerete. Seeds similar 
to those of C. rejracla, 0.9-1 mm. long, ca. 0.3 mm. thick. Garneti<' 
chromosome number, n = 7. Autogamous. 

TYPE : EI Pnso , EI Paso County, Texas , 1852, C. Wrighl \:177 (GH ; 
isotypes, BM , K, PH, US). 

DISTHIDUTIO" (Figure 50) : Sandy deser t slopes und fl ats from 
northern Inyo County, Californin, Nye and Lincoln Counties, Nevndu, 
nnd Washington County, Utah (also known from Dugway, Tooele 
County, J ones 1891 , PO;",!), sout.h to the vicinity of Bahia de los 
Angele:o> in northeastern Bnjll Culifornitl , in &moru to the ,-icinity nf 
Luja midwlly between Hermosillo nnd GuuYlllns, throughout Al'izolln 
except for the northeustel'n corner, rure in Ken- )Iexico (Dollil Ana 
und Lunu Counties) , nnd in truns-Pecos Texas eost to Brewster 
County ; IIlso known from Islu Angel de III GUHI·da in the Gulf of 
Cnlifornin. I\:ot known from, but to be expected ill , Chilmuhun . From 
about 150 ft. below seu level to 4,600 ft. alt. 
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Vouchers for chromosome number (10 individuals, 5 populations), 
n =7: 

U.S.: ARIZONA: PIKA CO.: 3 mi. N. of hcMquart.cn, Organ Pipe National 
Monument, H. &: M. LewM 1639 (3 plants; LA). YUMA CO.: 4.3 mi. E. of Ehren
burg, R11596 (DS)j 1 mi. S. of Ehrenhurg, R11593 (DS), CALIFORNIA; RIVERSIDE 

CO.: Corn Springs, Chuckawalla Mta., },{oaquin 3209 (4 plantsj DAO). 
BAJA CALIFORNIA: Bahia de los Angeles, Moran 12422. 

Camis80nia chamaenerioUles is distinctive and has rarely been con
fused with any other species. H is similar to O. refracta and' probably 
derived from populations relatively similar to that species, but differs 
not only in flower size but also in leaf shape, pubescence, and seed 
size. Camissonia chamaenerioUles is the only species of the genus that 
occurs in Texas. This species occurs sympatrically with O. refracta, O. 
boothii subsp. condensata, and O. boothii subsp. desertorum; no natural 
hybrids have been observed. 

54. Comlssoni. boothii (Doug!.) Raven, Brittonia 16: 285. 1964. 

Erect, 12-65 cm. tall, often well branched at the base and above, 
usually not flowering near the base, subglabrous, strigulose, villous, or 
glandular-pubescent. Leaves very narrowly elliptic to narrowly ovate, 
the basal ones largest, 2-10 cm. long, 0.5-3.S cm. wide, often withered 
by time of 1I0wering, sparsely denticulate, the apex acuminate or 
acute, the base narrowly cuneate to attenuate; basal leaves with a 
petiole 0.4-6 cm. long, the upper ones subsessile. Inflorescence nodding 
before anthesis. Hypanthium 4-7 (-8) mm.long, 1.7-2.5 mm. across at 
the summit, villous in lower half within. Sepals (2.7-) 4-S mm. long, 
1.4-2.3 mm. wide. Petals (3-) 4-7.5 mm.long, (1.75-) 2.6-7 mm. wide. 
Filaments of episepalous st.amens (1.5-) 2-5.S mm.long, those of the 
epipetalous ones slightly shorter; anthers (1-) I.S-2.3 mm.long. Style 
(6.5-) 8.2-13.5 (-15) mm.long, villous near the base; stigma 1.2-2 mm. 
across, depressed-globose, held well above the anthers at anthesis. 
Capsule slightly curved outward to contorted, 0.S-3.5 cm.long, 1-3.S 
mm. thick at the base, terete, held on the dried plant and shedding seeds 
tardily. Seeds all of one type or of two types, the relatively smooth 
kind (which may be the only kind) 1.4-2.1 mm.long, 0.5-0.7 mm. thick, 
more or less triangular in transection, light brown, those of the body 
0.5-0.9 mm. thick, dark brown, coarsely papillose. Gametic chromo
some number, n = 7. Self-incompatible. 

DISTRIBUTION (Figure 69): Deserty, often brushy or open slopes 
and flats, from Klickitat, Adams, and Wbitman Counties, eastern 
Washington, and southwestern Idaho, south to eastern California 
(whence north in the inner Coast Ranges to Alameda and San Joaquin 
counties), northeastern Baja California, northwestern Sonora, and 
through western Utah to western Arizona, south to Pima and Pinal 
Counties. From about 200 ft. below sea level to 6,600 ft. alt. 
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As explained in the introductory remarks for the section, Oami'l
sonia boothii is here treated as a poly typic species with six subspecies. 
that replace one another geographically. The seeds are apparently 
always monomorphic in subsp. alyssoides but very rarely so in popu
lations of the other subspecies. 

Of the 21 individuals of this species for which meiotic chromosome 
association was observed, 2 had a ring of 4 chromosomes and 5 pairs, 
1 had a ring of 6 and 4 pairs, and 18 had 7 pairs. This suggests the 
presence of tmnslocation heterozygosi ty of abou t the same order of 
magnitude (about 20 percent) as found in sect. Ohyiismia, but much 
less than characteristic of O. refracta. 

548. Camissonia boothii subsp. decorticans (Hook. & Arn.) Raven, Brittonia 16: 
285. 1964. 

Gaura decorticans Hook. & Arn., Bot. Beechey Yay. 343. 1838. 
Oenolhera gauraeflora Torr. &. Gray, FI. N. Amer. I : 510. 1840. 
Sphaerostigma gauraeflorum (Torr. &. Gray) Walp., Rep. 2 : 78. 1843. 
Denothera decoriican8 (Hook. & Arn.) Greene, FI. Francisc. 217. 1891. 
Oenothera rutila A. Da.vids., Erythea. 2: 62. 1894. Type: Big Rock Creek, 

San Gabriel Mts., Los Angeles Co., Calif., 8 July 1894, A. Davidson 
(LAM). 

Sphaerostigma decorticans (Hook. & Aro.) Small, Bull. Torrey CL 23: 191. 
1896. 

SphaeTostigma Tutilum (A. lJavids.) Parish, Erythea 6: 89. 1898. 
Oenothera alY88oide!J var. decorlirons (Hook. &, Arn.) Jep8., Man. Fl. PI. 

Calif. 686. 1925. 
Oenothera decorticons var. lypico Munz, Bot. Gaz. 85: 245. 1928. 
Oenothera decorticans var. rulila (A. Davids.) Munz, Bot. Gaz. 85: 245. 1928. 
Oenothera boothii subsp. decorticans (Hook. & Arn.) Munz, N. Amer. Fl. II. 

5: 152. 1965 
Oenothera boothii subsp. rutila (A. Davids.) Munz, Fl. N. Amer. II. 5: 153. 

1965. 

Stems 12-65 mm. long, hollow, with conspicuous, exfoliating white 
or somewhat pinkish or brownish rhytidome. Plants subglabrous, 
with strigulose or glandular trichomes in the inflorescence. Capsule 
nearly straight, curved outward, swollen at base, 1.7-2.3 mm. thick 
near the base, rapidly tapering upward. Seeds dimorphic, 1.4-2.1 
mm. long, 0.5- 0.7 mm. (smooth type) or 0.8 mm. (papillose type) 
thick. Gametic chromosome number, n= 7. Self-incompatible. 

TYPE: California, 1833, D. D<>uglas (K; isotypes, BM, GH, NY). 
DISTRIBUTION (Figure 69): Open, usually steep slopes, often on 

shale or other loose roeky substrates, endemic to California: inner 
south Coast Ranges from Alameda and southwestern San Joaquin 
Counties south to Santa Barhara and Ventura Counties and the San 
Gabriel Mountains and easternmost Santo. ~lonica Mountains of 
Los Angeles County, whence north through the Tehachapi Mountains 
to the western slopes of the southern Sierra Nevada in Kern and 
southernmost Tulare Counties; from near sealevel to 6,000 ft. alt. 
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FIGUIlE 69.-Weltem United State. and a portion of northwestern Mexico, showing the 
range of Camil10nia boothii: .6.= C. kIotAii lubsp. tUcorl.CdftS; X =subtp. tUJ"IOfU"": 
e=lub6p. (ofliirnsiJla,' .=subsp. i"l'of.uJia: O=sump. tJJyJJouJu; = tsubep. 

bool/tii. 
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Vouchers for chromosome number (19 populations, 10 individuals), 
n=7 (7 pairs in plants marked with an asterisk): 

U.S.: CALIFORNIA: KERN CO.: Grocer Grade 5 mi. W. of Maricopa, 2,000 ft., 
Breedlove 2395*; near Havilah, Lewis 1106 (2 plants, 1*; LA, RSA, UC). MON

TEREY CO.: 4.9 mi. E. of King City, Breedlove 2175*. SAN LUIS OBISPO CO.: Carrizo 
Plain at S. end of Soda Luke, Ball!8 2407; 8.6 mi. W. of Simmlcr, Breedlove 2062; 
N. road to Adelaida near junction to Nacimiento Dam, 1-U8326; Paso Robles, 
Lewis & Thompson 1101* (LA). SAN'rA BARBARA CO.: 4.3 mi. W. of Pendola Flats 
Guard Station, upper Santa Ynez H., 1,600 ft., Breedlove 2241. STANISLAUS CO.: 

Arroyo del Puerto, Breedlove S;i79. 

Camissonia boothii subsp. decortican., is the only member of sect. 
Eremothera to occur off the deserts, but it still occurs in related, 
highly xeric communities. Twenty plants of R18326, cited above, 
were tested for pollen-tube growth following self- and cross-pollina
tion and found to be self-incompatible, as have four from east San 
Luis Obispo County, California, Kyhos 65-173. This subspecies has 
not been found growing sympatrically with any other member of the 
section, but it intergrades with subsp. desertorum at the margins of 
its range. It is usually found away from the coast, but has been found 
on the bluffs at Taylor Ranch, 1.5 miles east of the mouth of the 
Ventura River, PoUard in 1963 (CAS, SBBG). 

Occasional populations of this subspecies at relatively high eleva
tions in the southern part of its range have somewhat smaller flowers 
and reddish petals; they have been distinguished as Oenothera rutila 
or, more recently, Oenothera boothii subsp: rutiUL. In my opinion, 
there is no evidence that the various populations with this combina
tion of characteristics had a common origin, and, even if they did, 
they do not appear to constitute a major geographical race comparable 
with the other subspecies recognized here. 

54b. Camissonia boothii subsp. desertorum (Munz) Raven, Brittonia 16: 285. 
1964. 

Oenothera decorticam var. deserlorum Munz, Bot. Gaz. 85: 246, 1928. 
Oenothera boothii subsp. desertorum (Munz) Munz, Fl. N. Amer, II. 5: 153. 

1965. 
Oenothera boothiisubsp. inyoensis Munz, Fl. N. Amer. II. 5: 153.1965. Type: 

Willow Creek, Saline Valley, 800 lU, lnyo Co., Calif., 25 April 1942, A. AI. 
Alexand" & L. Kellogg 2702 (RSA, 41213). 

Similar to subsp. decorticans but shorter, usually less than 35 cm. 
tall. Capsule Hexuous-contorted, the beak often directed downward, 
1-1.6 mm. thick near the base. Gametic chromosome number, n=7. 

TYPE: 10 miles southwest of Garlic Springs, San Bernardino 
County, California, 8 April 1924, P. A. Munz &: D. D. Keck 7881 
(POM 48926). 

DISTRIBUTION (Figure 69): Desert slopes and washes, endemic 
to California: from vicinity of Benton Station, Mono County, south in 
the deserts and east slope of the Sierra Nevada to eastern Kern, 
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northern Los Angeles, and western San Bernardino Counties; also in 
the upper Kern River drainage, west to the vicinity of Kernville, 
and in southeasternmost Tulare County. From 1,500-6,500 ft. alt. 

Vouchers for chromosome number (5 individuals, 5 populations), 
n=7: 

U.S.: CALIFORNIA: INYO CO.: 3 mi. N. of Big Pine, R14258; road to Westgard 
Pass, Lewis 1085 (LA, RSA, UC; 7 pairs) j Marble Canyon, loyo Mu,., R17551 
(7 pairs). KERN CO.: Road from Randsburg to Red Rock Canyon, Wedberg in 1957 
(LA; 5 pairs+ring of 4), MONO CO.: Sherwin Grade, 5,000 ft., Lewis 1673 (LA). 

As here conceived, Camu,sonia boothii su bsp. desertorum occupies 
a position intermediate between subsp. decorticans and subsp. con
densata, both geographically and morphologically. Populations of 
subsp. deseriorum from the northern portion of its range are in general 
more pubescent than those from farther south and were referred by 
Munz (Bot. Gaz. 85: 241-247. 1929; N. Amer. Fl. II. 5: 151-154. 
1965) to subsp. alyssoides. They may represent intermediates with 
that taxon, but do not agree with it in habit, being much more lax, 
and have much more appressed pubescence. In my view, the only 
populations of subsp. alyssoides in California are those in eastern 
Lassen County, and the nearest populations to those of subsp. de
seriorum are in the Sheep Range of northern Clark County, Nevada, 
and in Churchill County, Nevada. I have also included in subsp. 
deserioTum those populations from the Panamint Mountains Inyo, 
County, California, listed by Munz (Bot. Gaz. 85: 245. 1929) as 
approaching OenotheTa decoriicans var. Tutila; these were apparently 
also included in subsp. desertorum by Munz in his more recent work 
on the group (N. Amer. Fl. II. 5: 153-154. 1965). 

Populations from the eastern slope of the Inyo Mountains and 
elsewhere in Inyo County, California, where they grow on limestone, 
have relatively small flowers and lax inflorescences, which make them 
appear quite distinct in appearance. They were named Oenothera 
boothii subsp. inyoensUi by Munz in 1965, and at the time, I too thought 
that they deserved formal taxonomic recognition. Intergradation with 
other populations more typical of subsp. deserioTum is so broad and 
complete that it is often impossible to assign particular plants to one 
or the other with confidence. Therefore I now consider that they are 
best assigned to subsp. desertorum, despite the fact that their inclusion 
makes subsp. deseriorum quite heterogeneous. 

A few collections made within the range of subsp. eondensata on 
the western Colorado Desert of California appear to be this subspecies; 
for example, Pamh in 1882 (JEPS) from Whitewater, Riverside 
County. These may be extreme variants of subsp. eondensata or 
may represent relict populations of subsp. deseriorum in an area now 
largely occupied by subsp. eondensata, which may be of relatively 
recent derivation. 
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54c. Camissonia boothii subsp. condensata (MUDZ) Raven, Brittonia 16: 
285. 1965. 

Oenothera decorlicans var. condensala Munz, Bot. Gaz. 85: 247. 1928. 
Oenothera boothii subsp. condensata (Munz) MUDZ, N. Amer. Fl. II. 5: 

154. 1965. 

Similar to subsp. desertorum, but shorter, 5-20 (-30) em. tall, the 
etems very thick, the inflorescence more crowded. Capsules 2-3.8 mm. 
thick near the base, more or less quadrangular, tapering abruptly, 
the midribs of the valves very prominent, yellowish. Gametic chromo
some number, n=7. Self-incompatible. 

TYPE: Dos Palmos Spring, Riverside County, California, 31 Jan
uary 1926, P. A. Munz 9960 (PO:\f 98708). 

DISTRIBUTION (Figure 69) : Desert slopes and washes, in sandy soil, 
from the vicinity of Death Valley, Inyo County, California, south 
to the region around Barstow, San Bernardino County, and throughout 
the Colorado Desert of Riverside, Imperial, and eastern San Diego 
Counties, to the region about the head of the Gulf of California in Baja 
California and Sonora (south to about 31°30' N. lat.); eastward to 
Esmeralda, southern Nye and Lincoln, and Clark Counties, Nevada, 
and Washington County, Utah, and western Mohave, Yuma, Mari
copa, southweslernmost Pinal, and westernmost Pima Counties, 
Arizona; also in Glen Canyon, San Juan County, Utah (Gaines 927, 
1011, WS). From about 250 ft. below sea level to 4,000 ft. alt. 

Vouchers for chromosome number (8 individuals, 7 populations), 
n=7: 

U.S.: ARIZONA: MARICOPA CO.: Near Sentinel, R14826. MOHAVE CO.: 48 mi. 
NW. of Kingman, Munz et ai. 22985 (5 pairs +- ring of 4). CALIFORNIA: IMPERIAL 

CO.: Coyote Wells, Breedlove 1847; 1 mi. N. of U.S. Hwy. 80 on road to Ogilby, 
Klein 94 (2 plants, 7 pairs). RIVERSIDE co.; Box Canyon, Lewis 1663 (LA; 7 
pairs). SAN DIEGO co.: Borrego Valley, Lewis 1624 (LA; 7 pairs), Wedberg in 1957 
(LA). 

As noted by Munz in the protologue of this taxon (Bot. Gaz. 
85: 247. 1928), it is very distinctive in fruit, the plants persisting in a 
dried condition for a long time and shedding their seeds tardily. 
Camissonia boothii subsp. condensala intergrades broadly with subsp. 
desertorum where their ranges approach one another. Twelve plants 
from Frenchman Flat, Nye County, Nevada (RI8853), were found 
to be self-incompatible by pollen-tube growth following cross- and 
self-pollination. 

54d. Camissonia boothii subap. alyssoides (Hook. &:; Am.) Rav,en, Brittonia 16: 
285. 1964. 

Oenothera alys80ides Hook. & Arn., Bot. Beechey Voy. 340. 1838. 
Holo8tigma alY8soide~ (Hook. & Am.) Hook" Icon. 4: 339, 1840. 
Sphaerostigma alYlJsoide8 (Hook, & Arn.) Walp., Rep. 2: 78, 1843, 
Oenothera alys80ides var. villosa S. Wats., Proc. Amer. Acad. 8: 591. 1873. 

Type: Near Salt Lake, Utah, Capt. H. Stan8bury (GIl; isotype, NY), 
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Sphaerostig1M utahense Small, Bull. Torrey 01. 23: 191. 1896. Leototype: 
Milford, Beaver Co" Utah, June 1880, M. E. JonetJ (NY). 

Sphaerostigma alYlloidu var. ma.crophyUum Small, Bull. Torrey Ol. 23: 192. 
1896; nom. subs. 

O .... thera gauraejlora var. hitchcockii H. L~v., Monogr. Onoth. 226. 1905. 
Type: Simpson's Park, Utah, 6 July 1859, collector not known (MO). 

8phaerodig1Tl4 hitchcockii (H. L~v.) A. Nels., Bot. Gaz. 40: 226. 1905. 
Oenothera utahen." (Small) Garrett, Spring Fl. Waoatch Reg. 64. 1911. 
Spkaerostigma implexum A. Nels., Bot. Ga.z. 52: 267. 1911. Type: Falk's 

Store, 2,200 ft ., Canyon Co., Idaho, 17 May 1910, J. F. Macbride 27 (RM; 
isotyp .. , GR, UC, US, WS, WTU). 

Sphaero.tigma macrophyllum Rydb., Bull. Torrey Cl. 40: 66. 1913. 
Oenothera alY!8oides var. typica MUDZ, Bot. Gaz. 85: 242. 1928. 
iknothera baothi; suhap. alYMoideo (Hook. '" Am.) Munz, N. Amer. F1. II. 

5: 154. 1965. 

Similar to subsp. desertorum, the plants 3-35 cm. tall, sometimes 
flowering near the base, with leafier stems and a less prominent basal 
rosette, the leaves relatively small. Plants strigulose, often densely so, 
especially in the inflorescence, or more rarely villous or with an 
admixture of glandular trichomes. Capsule 1-1.4 mm. thick, usually 
very contorted and crowded. Seeds monomorphic, smooth. Gametic 
chromosome number, n= 7. Self-incompatible. 

TYPE: Pine Creek, Snake River plains, southern Idaho, probably 
in July 1830, D. Douglas (K; isotype, GH). 

DISTRIBUTION (Figure 69) : Sandy slopes and flats, often with 
Artemisu. tridentata, from Grant and northern Malheur Counties, 
eastern Oregon and Payette, Ada, and Elmore Counties, southwestern 
Idaho, south to eastern Lassen County, California, and Churchill, 
northernmost Nyc, Lincoln, and northern Clark Counties, Nevada, 
and throughout western Utah, south to Piute and Washington Coun
ties. From 2,000 to 5,500 ft. alt. 

Vouchers for chromosome number (8 individuals, 8 populations), 
n= 7 (7 pairs in those collections marked with an asterisk): 

U.S.: CALIFORNIA: LASSEN CO.: 19 mi. S. of Ravendale, R13273. NEVADA: 

CHURCHILL CO.: 28.9 mi. SW. of Lovelock, KYMa 65-253.* EUREKA CO.: 2.9 roi. 
W. of Carlin, R18535*, HUMBOLDT CO.: 3.5 mi. W. of Golconda. Summit, Rt8a37*, 
LINCOLN CO.: E. of Panaca, R11255 (CAS, LA, RSA). PERSHING CO.: 20 mi. NE. 
of Lovelock, R18540. OREGON: LAIE CO.: 3.4 mi. E. of Headquarters, Hart Mt. 
Antelope Refuge, R13347*, UTAH: MILLARD CO.: 62 mi. SW. of Delta, Malhifu 
3025- (COLO, LA, RSA, UC). 

The number of synonyms listed with this taxon attests to its wide 
range rather than to any extraordinary degree of variability. Se\f
incompatibility was demonstrated by pollen-tube growth in 21 plants 
from the locality of R18540, cited above, and three from 28.9 miles 
southwest of Lovelock, Churchill County, Nevada, Ky"". 65-253. 
Gami".o-nu. boothii subsp. alys.oUks intergrades broadly with subsp. 
inl£rmedu. and is very similar to subsp. desertorum. Certain populations 
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cited by Munz (Bot. Gaz. 85: 241-244. 1928) are here regarded as 
belonging to C. boothii subsp. desertorum, as noted in the treatment of 
that subspecies. 

In general, the last three subspecies of this species consist of plants 
that persist and flower over a much longer season than the first three, 
which flower chiefly following the winter rains. 
54e. CamiS80nla boothii eubsp. intermedia (Munz) Raven, comb. nov. 

Oenothera alys80ideB var. villas« sensu Munz, Bot. Gali. 85: 243. 1928: pro 
parte. 

Oenothera boothii var. typica sensu Munz, Bot. Gaz. 85: 248. 1928: pro parte. 
Oenothera boothii subsp. intermedia Munz, Fl. N. Amer. II. 5: 152. 1965. 

Similar to subsp. aiY88oitU8, but densely villous "ith a dense ad
mixture of glandular trichomes in the inflorescence, the plan ts usually 
5-20 cm. tall, the leaves mostly less tban 2.5 cm.long. Seeds dimorphic. 
Gametic chromosome number, n=7. 

TYPE: Dry sandy gravel wash, 4 miles soutb of Cloverdale Ranch 
on Reese River to Tonopah road, Nye County, Nevada, 16 September 
1939, P. Train 3455 (RSA 56046; isotypes, UC, WTU). 

DISTRIBUTION (Figure 69): Sandy washes and fiats, often with 
Arumisia tridentata, in Nevada (rom southeastern Churchill and 
soutbern Lander Counties soutb throughout Nye and Esmeralda 
Counties and in southern Mineral County, and in northeastern Inyo 
County, California; also in the Kingston Range, northeastern San 
Bernardino County, California. From 5,000-7,000 (t. alt. 

Vouchers for chromosome number (2 individuals, 2 populations), 
n=7 (7 pairs observed in I plant of population marked with asterisk): 

U.S.: CALIFORNJ .... : INYO co.: Ca. 4 mi . S. of Oasis, Fish Lake Valley, Klein 
353 (RSA). NEVADA: NYE CO. : 10 mi. W. of Lockes, Thompson &; Mathias 1692-
(ARIZ, LA, RSA, UC, WTU). 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: C . .u.IFORNIA : IN'lO CO. : Deep Springe Valley, Ferris 1357 (OS): 2 mi. 
NE. of Willow Spring, Last Chance Mts., 6,000 ft., Roos 6396 (OS, RM, RSA, 
UC). SAN BERNARDINO CO.: Kingston Mts., 0.1 mi. E. of summit of grade between 
Horse (Thief) and Beck Springs, ea. 5,000 ft., Wolf 10515 (RSA). NEVAD." 
CHURCHILL co. : 2 mi. E. of Frenchman, Mills & Beach C-20 (UC): vicinity of 
E8.8t Gate, 5,100 ft., Allen 349 (DS, NY, POM) . E SMERALDA CO.: 3 mi. W. of 
Lida, Silver Penk Range, Afaguire &; Holmgren 25625 (GH, NY, UC, US, WTU); 
Montezuma Mt. W. of Goldfield, 2,000 m, Tidestrom 9764 (GH, US): Icehouse 
Canyon, W. slope of Silver Peak Range, 5,300 ft ., Alezandria &; Kellogg 5682 (OS, 
RM, VC, US, WTU); wash leading to summit between Fish Lake Valley and 
Basalt, Ferris 6681 (DS, PO~.f). LANDER co.: Austin to Big Creck, 6,000 ft., 
Kennedy 4507 (CAS, US, Of!, PH, HM); Austin, 6,000 ft., Hitchcock & Martin 
5626 (DB, NY, POM, DC, WS, WTU): 18.5 mi. E. or Austin, Goodner &, H enning 
836 (DAO, F, POM, UC) . NYE co.: Warm Springs Va.lley, Maguire« Holmgren 
25458 (GH, NY, UC, WTU); Smoky Valley, MOfIuire & Holmllren 25365 (ARIZ, 
DS, GH, NMC, NY, OSC, VC, US, WS, WTU)i 2 mi. NW. or Penelas ~lilI, 15 
mi. N W. of lone, Beach 865 (ARIZ, D8, IDS, NMC, NY, POM, 1\:11, UC, US, WS, 
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WTU); pa88 Over Pancake Mts., 84 mi. SW. 01 Ely, 6,000 It., Rolli ... '" 
Ch.mbers 2497 (DS, GH, RM, UC, US); loothills 01 Pahute Mesa, N. Forty Mile 
Drainage, 6,000 ft., BeaUty 1694 CDS). M.INERAL co.: 10 mi. N. of Basalt, Tide
.trom 10040 (GH); Candelaria, 6,000 It., Shockley 324 (DS, UC) . 

This entity bridges the morphological and geographical gap between 
subsp. boothii and subsp. alY8soides in Nevada completely. Neverthe
less, it consists of a large number of morphologically relatively uniform 
populations that occupy a sizable range in central Nevada. 

54!. Camissonia boothll sUbsp. boolhli 
Oenoth .... boothii Dougl., in Hook., FI. Bor. Amer. 1: 213. 1834. 
Sph .... o8tigma boothii (Dougl.) Walp., Rep. 2: 77. 1843. 
Oenothuo gauraejlora face boothii (Doug1.) H. Lt!v., Managr. Onoth. 226. 

1905. 
Sph.ero8tigma .en." A. Nels., Proc. BioI. Soc. Wash. 18: 173.29 June 1905. 

Type: Pyramid Lake, Washoe Co., Nev., 9 June 1903, G. H. True 750 
(RM). 

Sphaero3tigmc.lemmoni A. Nels., Bot. Ga.z. 40: 61. 1905. Type: "East 8ank of 
tht! Sierra. Nevada.," presumably in Nevada, 1875, J. G. Lemmon 103 (MOj 
probable ;sotype, US). 

Oenothera boothii var. typica Munz, Bot. Gaz. 85: 248. 1928. 
Oenothera boothiiaubap. boothii Munz, N. Amer. Fl. II. 5: 151. 1965. 

Similar to subsp. intermedia, but often more robust, and the leaves 
broader, lanceolate or narrowly ovate, the cauline ones especially 
proportionately broader, 0.8-6 em. long, 0.6-2.2 mm. broad, more 
coarsely serrulate, the plants mostly 15-60 em. tall. Gametic chromo
some number, n=7. Sell-incompatible. 

TyPE: On high sandy and gravelly hills near the iunction of the 
Snake and Clearwater Rivers, vicinity of Lewiston, Idaho (either in 
Washington or in Idaho), approximately 24 July 1826, D. Douglas 
(K; isotype, BM). 

DISTRIBUTION (Figure 69): Sandy Bats or steep, loose slopes, in 
Adams, Whitman, and Walla Walla Counties, southeastern Wash
ington, west along the Columbia River to Klickitat County and 
Hamilton Island, Skamania County, Washington; Washington, 
Canyon, Owyhee, and Jerome Counties, southwestern Idaho; south 
through eastern Oregon (Grant, Harney, and Malheur Counties); 
and again in west-central Nevada (southern Washoe, western Church
ill, easternmost Lyon, and Mineral Counties) and adjacent Mono 
County, California, in the vicinity of Mono Lake and Benton. Indis
tinguishable populations occur in the vicinity of Toroweap Valley, 
Mohave County, Arizona (e.g., Cottam 13936, CAS, UT). From 
2,000-7,500 ft. alt. 

Vouchers for chromosome number (3 individuals, 3 populations), 
n=7: 

U.S.: NEVARA,: MINERAL CO.: W. side of Walker L., Rl1246 (7 pairs). WA,SHOE 

co. : Pyramid L. j 18.8 mi. N. Sutcliffe, R13197 (7 pairs); ca. 15 mi. N. of Nixon, 
ca. 3,500 ft., OrndufJ 4203 (LA; 4 pairs + ring of 6). 
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Camissonia boothii subsp. boothii occurs in three disjunct areas, 
intergrading completely with subsp. intumedia and subsp. alY880ides 
in the Nevada portion of its range. A few collections from two areas 
on the Mojave Desert of California, within the range of subsp. 
deseriorum, resemble subsp. boothii closely in their ghmdular pubes
cence, habit, and summer blooming: 

U.S. : CALIFORNIA: INYO CO. : 10 mi N. of Little Lake, 1931, Hoffmann 576 
(POM). SAN BE~NARDI~O co ,: Brown's Crossing of the Mohave R , 1882, 
S. B. &: W. F. Paruh 1504 (DS, F , GH) ; Heaperia, 1901, Abrams 2166; near 
Victorville, 1916, Peir30n 792 (RSA) . 

Plants of this sort have not been collected in these areas for nearly 
40 years. The relationship of these populations to the other subspecies 
should be investigated when additional material becomes available. 
It is possible, but seems unlikely, that the plants were introduced 
in these areas. A similar specimen has been seen from Fort Mojave, 
Mohave County, Arizona, 1860--1861, Cooper (GH) . 

Self-incompatibility was demonstrated in 40 plants from the lo
cality of R11246, cited above, by examining pollen-tube growth in 
selfed and outcrossed stigmas. 
55. Camis80nia p)'fmaea (Doug!.) Raven, Brittonia 16: 285. 1964. 

FIGURES 71-73 
Oenothera pygmaea Dougl., in Hook., FI. Bar. Amer. 1: 213. 1834. 
Oenothera boolhii var. pygmaea (Dougl.) Torr. & Gray, Fl. N. Amer. 1: 

510. 1840. 
Sphaero8tigma boothii var. pygmaeu m (Dougl.) Walp., Rep. 2: 78. 1843. 

Very similar to C. boothii subsp. boothii, the plants 1.5-35 cm. 
tall. Flowers smaller, the hypanthium 1.7-2.2 (-4) mm. long, 0.8-1 
(-1.5) mm. across at the summit; sepals 1.8-2 mm. long, 0.9-1 mm. 
wide; petals 1.5-2.5 mm. long, 0.8- 1.3 (-2) mm. wide; filaments of 
episepalous stamens 1-2.2 mm. long, those of the epipetalous ones 
slightly shorter, the anthers 0.45-0.5 (-{).7) mm. long ; style 3.2-4 
mm. long, the stigma 0.5- 0.8 mm. thick, surrounded by the anthers 
at anthesis. Gametic chromosome numbers, n=7, 14. Autogamous. 

TYPE: On the barren sands of the interior near the Umatilla ("Utal-
11''') River, east of Pendleton, Umatilla County, Oregon, June 1826, 
D. Doug""" (K; isotype, BM) . 

DISTRIBUTION (Figure 68): Rare and local on steep, loose slopes, 
often in scree, sometimes on gravelly flats , at scattered localities 
in eastern Washington (Douglas, Grant, and Kittitas Counties), 
eastern Oregon, and at one locality in adjacent southern Idaho 
(Jerome County). From 1,200-4,000 ft. alt. 

Voucher for chromosome number (1 individual), n=7: 
U.S.: OREOON : WHEELER CO.: ]0 mi . NW . of Mitchell, R18474 . 

Voucher for chromosome number (I individual), n=14: 
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71. 

73. 

70. 
(MW) 

• 

72. 
FICURES 70-73.-Species of Camiuoftia sect. Enmothl-ra: 70, C. gou/dii, X Y. (Gould 1-423, 

holotype. POM). 71-73. C. P'Jrm ... (H"td",.,. 5H1, DS): 71-72, Seeds, X 36 : 71 
dark papillote seed from lower part of capsule; 72, lighter, smoother seed from upper 
part of capsule. 73, Flowering branch, X ~. 

U.S.: WASHINGTON: GRANT CO.: Dry Falls, Rl8489 (12 pairs + ring of 4). 

ADDITIONAL SPECIMENS 'EXAMINED: 

U.S.: IDAHO: JEROME CO.: Blue Lakes, Snake Plains, 1893, Palnur 71 (CAS, 
UC) , 523 (CAS, UC; these two collections with relatively large flowers And 
doubtfully referred here). OREGON: GILLIAM CO. : Near camp on Pine Creek, 1470 
m, Leiberg 199 (F, GH, NY, ORE, UC, US). GRANT CO.: Muddy Station, John 
Day Valley, T. How,ll in 1885 (F, GH, NY, ORE, PH, US, WS, WTU); John 
Day Valley NW. of Dayville, Ripley &: Barneby 6628 (CAS, NY); Squaw Creek, 
Humphreys Ranch, Hen<kr .. n 5411 (CAS, DS, GH, ORE) ; 5 mi. W. of Mt. 

296-8~5 0-68 14 
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Vernon, Peck 19880 (CAS). HARNEY CO.: BMe of Steens Mt' j T. Howell in 1885 
(NY). WHEELER co.: Dry gravelly washes between Sutton ~t. and Bridge Creek, 
10 mi. NW. of Mitchell, 2,200 ft., Cro1Ujuist 7239 (CAS, DAO, DS, GR, NY, 
RM, UBC, UC, WS, WTU); 17 mi. E. of )!itchell, Peck 21056 (UC); 22 roi. E. of 
Mitchell, R18480 (DS). WASHI:oiGTO:i: DOUGLAS CO.: Rock Island, Sandberg & 
Leiberg 441 (CAS, GH, LE, NMC, ORE, PH, POM, UC, US, WS, WTU). aRANT 

co.: Dry Falls, Thompson 9105 (DS, GH, NY, PO)!, RSA, UC, US, WTU); 
Grand Coulee near Park Lake, Thompson 11657 (WTU); Soap Lake, Eyerdam 
642 (UC), KITTITAS CO.: Above Blue Lake, near Cle Elum, McCalla 4438 (UBC). 

This rarely collected species is obviously an autogamous de
rivative of populations similar to those of the much larger flowered, 
self-incompatible C. boothii subsp. boothii. As mentioned in the list 
of cited specimens, the occurrence of C. pygmaea in Idaho is some
what doubtful and needs to be confirmed. I have been unable to 
separate diploid and tetraploid populations of this species morpho
logically or by any character of the pollen. It is likely that the tetra
ploid individual examined was of autopolyploid origin, and the 
observation of a ring of four chromosomes in it tends to confirm this 
view. This plant was the only tetraploid inviduduaI found in the 
section. 

56. Camis80nia gouldii Raven, sp. nov. FIGURE 70 

A C. pygmaea persimilis, differens pilis omnibus glandulosis; foliis 
ellipticis; capsulis 8-12 mm.longis, 1.7-1.8 mm.latis; seminis omnibus 
sublaevibus, nullis papillosis. Autogama. 

TYPE; Associated with Phacelia palmeri, on steep slope of volcanic 
cone among loose cinders, Diamond Valley, 12 miles north of St. 
George, 3,500 ft., Washington County, Utah, 15 October 1941, 
Frank W. Gould 1423 (POM; isotypes, ARIZ, CAS, F, GR, NY, 
UC, US). 

DISTRIBUTION (Figure 68); Volcanic scree or cinder flats, rare and 
local; south-central Washington County, Utah, and east-central 
Coconino County, Arizona; 3,500-5,400 ft. alt. 

ADDITIONAL SPECIMENS EXAMINED: 

U.S.: ARIZONA: COCONINO CO.: Cinder flats E. of San Francisco Peaks, 1,700 
m., Leiberg 5808 (US); San Francisco Mt., Knowlton 200 (US). WUPATKI NATL. 

MONUMENT (COCONINO CO.): Deadrnans Wash below Wupatki Ruin, occasional on 
volcanic ash, ca. 4,800 ft., Whiting &: Jones 1089/5213 (US); Wupatki Rim, 
Jones 337 (ARIZ); E. slope of Doncy I\H., 2 roi. W. of Wupatki, deep cinder soil, 
5,200 ft., Jones in 1939 (ARIZ); deep cinder near Hall Canyon, 5,400 ft., Whiting 
1089/5274 (ARIZ, POM). 

Camissollia gouldi; is obviously autogamous and, like C. pygmaea, 
probably a derivative of populations similar to those of the self
incompatible C. boothii subsp. boothii. The monomorphic seeds and 
entirely glandular pubescence of C. gouldii (fig. 70) set it off from C. 
pygmaea, the nearest stations of which are some 500 miles to the 
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northwest. In addition, its reddish color and relatively broad leaves 
give C. gouldii a very distinctive aspect. The chromosome number of 
C. gouldii is unknown. 

It is a pleasure to name this distinctive local endemic in honor of 
Prof. Frank W. Gould of Texas A. & M. University, student of the 
grasses, who has collected widely and critically in the western United 
States, in Mexico, and elsewhere in Latin America. It odds another 
to the long list of edaphically sharply restricted endemics of its region, 
one of which is CamissO'IIUL parryi. 

57. Camis80nia nevadensis (Kell.) Raven, Brittonia 16: 285. 1964. FIGURE 74 
Ornothera nevadtmis Kell., Proc. Calif. Acad. 2: 224, fig. 70, ]863. 
Sphaerostigma tortuoso A. Nels., Proc. BioI. Soc. Wash. 17: 95. 1904. Type: 

Truckee Pass, Virginia Mts., Washoe Co., Nev" 16 June 1902, P. B. 
Kennedy 766 (RM; isQtypes, DS, UC). 

Oenothera gauraeflora var. capuwnedu.sae H. L~v., Monogr. Onoth. 226. 1905. 
Lectotype: Foothills, Reno, 5,500 ft., Washoe Co., Nev., 10 June 1897, 
collector unknown (MO; isotypes, POM, UC, US). 

Oenothera gauraejlora var. vermiculata. M. E. Jones, Contr. Weat. Bot. 12: 
16. 1908. 

Sl'Mer04tigma nevaden.se (Kell.) Heller, Muhlenbergia 6: 51, with cover 
illustration. 1910. 

Erect, densely flowering from the base, the central stem 1-5 cm. talI, 
the larger individuals with slender decumbent branches to 18 em. long 
radiating from near the base of the plant, these naked below and with 
a dense tuft of leaves and flowers at the ascending end; plants sub
glabrous, the inflorescence strigulose. Leaves oblanceolate or narrowly 
oblanceolate, the blades 1-3.5 cm. long, 2-7 mm. wide, entire, acumi
nate at the apex, attenuate at the base; petioles 1-3 cm. long. Inflores
cence erect. Hypanthium 2.2-3.2 mm. long, 1.2-1.3 mm. across at the 
summit, glabrous within. Sepals 3.2-3.5 em. long, 1-1.1 mm. wide. 
Petals 3-5 mm. long, 2.2-4.2 mm. wide. Filaments of the episepalous 
stamens 4.5-4.8 mm.long, those of the epipetalous ones 3-4 mm. long; 
anthers 0.4-1.5 mm. long. Style 6-7 mm.long, glabrous; stigma 0.5-Q.8 
mm. thick, held somewhat above the anthers at o.nthesis. Capsule 
highly contorted , 0.8-1.4 cm. long, 1-2 mm. thick near the base, 
quadrangular in transection, tapering strongly from the swollen base, 
with a prominent pale brown midrib running down the center of each 
valve, held on the dead plant and shedding seeds very tardily. Seeds 
monomorphic, 1.2-1.5 mm. long, 0.3-0.4 mm. thick, gray, finely 
lacunose, much distorted by the walls of the capsule. Gametic chromo
some number, 11=7. Probably outcrossing, and possibly se)(
incompatible. 

TYPE: From an unknown locality (doubtless the vicinity of Reno, 
Washoe County, Nevada), CAS 838 in part (fragment). 

DISTRIBUTION (Figure 68): Local and colonial on vernally moist 
clay flats in west-central Nevada, southernmost Washoe, Ormsby, 
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75. 

74. 
(MW) 

• 

FIGURES 74-75.-Species of CamiJJonia, X ~: 74, C. nn;a4r1uiJ (Ratlt'ft 17869, DS); 75, C. 
hilg",dii (R"",. 18485, DS) . 

Storey, northernmost Lyon, and western Churchill Counties; 3,900-
4,600 ft. alt. 

Voucher for chromoso,me number (1 individual), n=7 (7 pairs): 

U.S.: NEVADA: WASHOE CO.: 2 mi. N. of Sparks, Rl7869 (OS). 

REPRESENTATIVE SPECIMENS EXAMINED: 

U.S.: NEVADA: CHURCHILL CO.: Fallon, Ross in 1914 (JEPS); ca. 8 mi. NW. 
of Fallon, toward Soda L., M1'US & Beach C-I08 (R~A, UC). LYON CO.: 5 mi. 
S. of Fernley on U.S. IIwy. 9SA, Mason 15189 (UC). ORMSBY . CO.: Empire City, 
Joms 3862 (CAS, Oll, NY, POM, RM, VC, US); hills N. of Carson City, Stretch 
in ]865 ( NY). STOREY co.: 13 mi. E. of Spnrks, Goodner ,t Henni"u 4 (PO::\f). 
WASHOE CO.: Unh'crsity Heights, Reno, 4,550 ft." Heller 9697 (DS, GIl, PH, UC); 
12 mi. N. of Heno on road to Pyramid Lake, 4,000 ft., Ripley & Barneby 4492 
(CAS, NY) ; Truckee Puss E. of Rello, 4,500 ft., Hell" 8647 (DS, GH, NY, PH, 
US), Kennedy 1592 (NY, UC, US); near Wadsworth, Kennedy 2053 (DS); 9 mi. 
N. of PocvUle, 5,200 ft., Tillot30n ]20 ( H~A, UC); 2.6 mi. NW. of Sp:mish Spring, 
4,500 ft., Hendrix 823 (liSA, UC); 6 mi. SW. of Rello, Canby 99 (PO:'!); 2 mi. N. 
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of Sparks on Pyramid L. road, 4,700 ft ., Archer 5077 (POM); near Pyramid L. t 

Lemmon 239 (F; locality may be only an a.pproximation). 

Mature plants oC this species are unmistakable; occasionally younger 
ones are identified as Cami8soni4 boothii subsp. alyssoi,us. The habitats 
oC these two taxa are distinct, and C. nevadensis is not known to occur 
sympatrically with any other member oC its section. Floral morphology 
suggests that C. nevadensis is outcrossed, but it is not known whether 
this species is seH-incompatible. It probably is not, judging Crom what 
is known oC the other local entities "ithin the genus and the tribe. 
Camissoni4 nevaciensis, one of the two species oC its genus endemic to 
Nevada (the other C. megalantha), is relatively rare, and a number of 
its localities are being destroyed by urban expansion in the vicinity oC 
Reno. A Cew collections made by J. G. Lemmon suggest the occurrence 
oC this species in adjacent California, but Lemmon's localities are 
notoriously inaccurate, and it would seem to be much more probable 
that he obtained this material in the vicinity oC Reno or Pyramid 
Lake, where he is known to have colJected the species. 
58. Cami810nia minor (A. Nels.) Raven, Brittonia 16: 285, 1964. FIOURE 76 

Oenothera alys30ide8 var. minutiftora S. Wats., Bot. King Rep. 111. 187l. 
Lectotype: Stansbury I., 2,300 ft ., Tooele Co., Utah, June 1869, S. Wat&on 
(US: i.otype, NY); non Fisch. '" Mey. 1835. 

Sphaeroatigma minus (I'minor") A. Nels., BulL Torrey Cl. 26: 130. 1899. 
Sphoerostigma nelMnii Heller, Muhlenbergi8. 1: 1. 1900, nom. 8ubs. 
Omothera chamaenerioidea var. torta H. L~v. , Monogr. Onoth. 230. 1905. 

Lectotype: Granger, Sweetwater Co., Wyo., 3 June 1898, A. Nelson 4691 
(MOj isolcctotype8, F, GR, NY, RM, UC, US). 

Sph .... o.tigma torturn (H. L6v.) A. NeJ •. , Bot. Ga •. 40: 60. 1905. 
Splaaerostigma tortum var. e<llIlwoodae A. Nels., Bot. Gu. 40: 61. 1905. Type: 

Grand Junction, Mesa Co., Colo., May 1892, A. Ea3twood (MOj isotypes, 
GH, NMC, NY, OSC, UBC, US). 

Splaaerostigma alys80idu var. minutijlorum (S . Wate.) Small, Bull. Torrey 
Cl. 33: 146. 1906. 

Oeno/hera minor (A. Nels.) Munl, Bot. Gaz. 85 : 238. 1928. 
Oenothera minor var. typica Munz, Bot. Gaz. 85: 239. 1928. 
Oenolhera minor var. cuaickii Munz, Bot. Gaz. 85: 240. 1928. Type: Malheur 

R. and adjacent hills, Malbeur Co., Oreg. , 6 June 1901, W. C. Cusick 2545 
(UC 35348; j,otypea, F, GH, K, NY, POM, RM, UC, US). 

Erect, flowering Crom the base, and oCten well branched from 
below, the stems 3-30 cm. long; plants densely strigulose, often 
grayish , the inflorescence oCten with a more or less evident admixture 
oC glandular trichomes. Leaves oblanceolate or narrowly oblanceolate, 
the blades oC the basal leaves 0.5-2.5 cm. long, 0.3-1.5 cm. wide, the 
petioles 5-20 mm. long; leaves acuminate at the apex, attenuate at 
the base. Inflorescence erect. Hypanthium 0.5-1.9 mm. long, 0.5-1.2 
mm. across at the summit, pubescent in lower haH within. Sepals 
0.8-1.8 mm. long, 0.35-0.7 mm. wide. Petals 0.8-1.3 mm. long, 
0.4-1.3 mm. wide. Filaments 0.3-1.3 mm. long, the epipetalous ones 
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79. 
77. 

76. 

78. 
(M."') 

F1 GURES 76-79.-Species of CamilJonia: 76, C. minor, X ,~ (TrDin 191, OS). 77-79, C. 
pt"ospnma: 77, Habit, X y., ( uihtrg 2075, DS); 78, ventral view of winged seed, X 65 
(HlIl" 8316, OS); 19, habit of fruiting pl.nt, X ~. (Htl/" 8316, OS). 
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shorter than the episepalous ones and sometimes apparently abortive; 
anthers 0.5-0.8 mm.long. Style 1.2- 3.2 mm. long, pubescent near the 
base; stigma 0.5-0.6 mm. thick, surrounded by the anthers at anthesis. 
Capsule contorted, 1-2.5 cm. long, 0.8-1.2 mm. thick, subterete, not 
tapering sharply. Seeds monomorphic, 1.1-1.2 mm. long, 0.4-0.45 mm. 
thick, gray, finely lacunose. Gametic chromosome number, n= 7. 
Autogamous or rarely cleistogamous. 

TYPE: Green River, Sweetwater County, Wyoming, 31 May 1897, 
A. Nelson 3047 (RM; isotypes, GH, NY, US). 

D,STRIBUTION (Figure 80): Occasional on sandy slopes and flats, 
often with Artemisia truuntn.tn., from Douglas and Lincoln Counties, 
eastern Washington; Payette, Lehmi, Butte, and Bannock Counties, 
southern Idaho; and Wyoming (Big Horn, 12 miles north of Graybull, 
4,050 ft., Hamner 43, RM; Washakie, west of Worland, 4,100-4,300 
ft., Ni£hols 374, RM; Sweetwater; and Carbon Counties) south 
through southeastern Oregon (Lake, Harney, and Malheur Counties), 
Utah (south to Beaver, Sevier, San Pete, Duchesne, and Uintah 
Counties), and westernmost Colorado (Moffat and Mesa Counties) 
to northern and central Nevada (Humboldt, White Pine, Eureka, 
Elko, Pershing, Lander, Nye, and Washoe-near Verdi, Stokes in 
1903, US-Counties) , and northeastern California (valley east of 
Cedarville, 4,000 ft ., Modoc County, Ripky &: Barneby 6006, CAS). 

Vouchers for chromosome number (3 individuals, 3 populations), 
n=7 (all 7 pairs): 

U.S.: NEVADA: EUREK.A CO.: Near Lone Mt., cultivated at Los Angeles, 
Rlb·US. OREGON: HARNEY CO. : 4.7 mi. S. of Narrows, R18443j 12.9 mi. S. of 
Narrows, R18448. 

This species is here taken in the same sense in which it was con
stituted by Munz (Bot. Gaz.85: 238-240) in 1928. Some of the popula
tions from the western portions of the range of this species consist of 
relatively small-flowered individuals, but these do not constitute the 
sort of well-marked geographical race that I consider to merit formal 
taxonomic recognition. Thus I do not recognize the taxon described as 
Oenothera minor var. cusi£kii. 

In some of the plants of Hitchcock &: Mukli£k 21200 (OS), from 21 
miles north of French Glen, Harney County, Oregon, the epipetalous 
stamens are extremely reduced, the apparently abortive anthers be
ing subsessile. It is conceivable that flome plants of this species might 
be found which lack this set of anthers completely, as is the case in 
some populations of C. andina and in both known populations of C. 
e",ilis. In these cases, it would appear that the drastic reduction or loss 
of the smaller set of anthers is associated with autogamy; in the other 
genus of the tribe Onagreae containing species in which there has been 
a loss of the epipetalous stamens, namely Clarkia, this is certainly not 
the case. 
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FIGURE 8O.-Wntern United States, ahowing TaDge of C"",iw)ftia minQr. 

Section VIII. Chylismie/Ia 

Camissonia scct. Chylismiella (Munz) Raven, Brittonia 16: 282. 1964. 
Oenothera sect. Chyli.3miella Munz, Amer. Journ. Bot. 15: 224. 1928. 
Oenothera subg. Chylism£a sensu Munz, Amer. Journ. Bot. 15: 224. 1928. 

Annuals, the plants cRulescent, not flowering at the basal nodes, the 
leaves cauline; plants ,,·ith exfoliating white rhytidome. Leaves sub
sessile, sometimes purple-dotted. Inflorescence nodding at anthesis, 
becoming erect in fruit. Flowers opening near sunrise. Ovary lacking a 
sterile projection. Petals white, yellow at the base, fading purplish 
after fertilization, without any dots or other markings. Stamens, 
style, and inside of hypanthium yellow. Pollen shed singly. Capsule 
stalked, regularly and promptly loculicidal, straight, or slightly curved, 
somewhat torulose, terete, the seeds in two rows in each locule, appear
ing as one by crowding. Seeds monomorphic, brown, with II. convex 
side and a concave sido, the concave side surrounded by a thick wing, 
this and the back densely covered with glassy, clavate trichomes. 

TYPE SPECIES: Camissonw pierosperma (S. Wats.) Raven. 
D,STRIBUTION: Southeastern Oregon, south through Nevada and 

wes.tern Utah to Inyo County, California, and northern Coconino and 
Mohave Counties, Arizona. 

The single species of this section is extremely distinctive and cannot 
be allied with any other group of the genus with confidence. There is no 
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reason to consider it related to sect. Ghylimnia, the only common feature 
being the prominently stalked capsule. The color of the petnls, white 
with a yellow band near the base, is unique in Camis80nia but wide
spread in the related genus Gayophytum and found nowhere else in the 
tribe Onagreae. 
59. Camissonia pterosperma (S. Wats.) Raven, Brittonia 16: 282. 1964. 

FIGURES 77-79 
Oenothera pierosperma S. Wats., Bot. King Rep. 112, pl. 14. 1871. 
Chy!;"mia pierosperma (S. Wat, .) Small, Bull. Torrey CI. 23: 193. 1896. 
Spha~o8tigma plerospermum (8. Wat.e .) A. Nets., Bot. Gaz. 40: 63. 1905. 

Slender and branching freely, 2- 14 cm. tall; stems and leaves 
entirely covered with hispid pubescence. Leaves narrowly lanceolate 
to oblanceolate, 0.3-3 cm. long, 0.1- 0.6 em. wide, entire, with a single 
prominent vein, acute or acuminate at the apex, the base narrowly 
cuneate or attenuate. Inflorescence glandular pubescent. Rypan
thium 1-2 mm. long, 1-1.2 mm. across at the summit, glabrous with
in. Sepals 1.5-2.5 mm. long, 0.8-1.2 mm. wide. Petnls 1.5-2.5 mm. 
long, 1-1.9 mm. wide. Filaments of the episepalous stamens 1-1.7 mm. 
long, those of the epipetalous ones 0.5-1 mm. long; anthers 0.3-{).4 
mm.long. Style 2.2-4 mm.long, glabrous; stigma 1-1.5 mm. thick, 
surrounded by the anthers at anthesis. Capsule 1.2-1.8 cm. long, 1.2-
1.6 mm. thick, ascending or spreading; pedicel 4- 8 mm. long, spread
ing. Seeds 1-1.5 mm.long, 0.6-0.8 mm. thick, broader at one end, and 
truncate at each end (where contacting next seed in row), the tri
chomes longer at one end than at the other and shortest in the middle, 
the two areas of trichomes (back and wings) separated by a narrow 
glabrous band running around the seed. Gametic chromosome number, 
n=7. Autogamous. 

TYPE: Growing under sagebrush, Trinity Mountains, 5,000 ft. 
(probably Churchill County) , Nevada, May 1868, S. Watson (US 
47918; isotypes, GR, NY). 

DISTRIBUTION : Well-drained slopes, often of volcanic orgin, with 
Pinu8 eduii8, JuniptrU8, and Artemisia trideniILiIL, from south-eastern 
Oregon (Lake and I\Ialheur Counties) south through Nevada and 
western Utah to Inyo County, Cnlifornia, and northern Mohave and 
Coconino (upper end of Rouse Rock Valley, Goodding 112-49, RM) 
Counties, Arizona; widely distributed but rare. From 2,500-8,000 ft. 
alt. See Univ. Calif. Pub!. Bot. 34:.fig. 2. 1962. 

Section IX. Nematocaulis 

Camusonia sect. Nematocaulis Raven, Brittonia 16: 285. 1964. 
Oenothera subg. SphaeTolStigma sensu Munz, Bot. Gaz. 85 : 234. 1928; pro 

parte. 
Oenothera sect. Nematocaulis (Raven) Munz, N. Amer. Fl. II. 5: 155.1965. 

Annuals, the plants caulescent, flowering from near the base, but 
the lower stem usually naked, the leaves cauline and densely tufted, 
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nearly everyone bearing a flower in its axil; many slender branches 
often arising from near the base, these naked below, the leaves and 
flowers tufted near the end of each as on the main stem. Leaves sub
sessile. Inflorescence erect. FIO\\+ers opening near sunrise. Ovary lack
ing a sterile projection. Petals yellow, not fading purplish after fertili
zation, without any dots or other markings. Stamens, style, and inside 
of hypanthium yellow. Stamens eight, the epipetalous ones sometimes 
greatly reduced, or four. Pollen shed singly. Capsule sessile, regularly 
loculicidal, straight or nearly so, somewhat torulose, strongly flattened, 
the central axis falling free at, maturity, the seeds in one row in each 
locule, crowded. Seeds monomorphic, narrowly obovoid, light to dark 
brown, smooth and shining. 

TYPE SPECIES: CamU'80n;" hilgardii (Greene) Raven. 
DISTRIBUTIO": Southern British Columbia and Alberta, south 

through westernmost :\iontana, western Wyoming, eastern Washing
ton, and eastem Oregon to northern and centml Utah and Nevada 
and northeastern California, east of the Cascade axis. 

The two species assigned to this section are very closely related 
but entirely distinct within the genus; they are not similar to any 
other group with which I am familiar. The smaller flowered tetraploid 
and hexaploid populations, comprising Cam;"son;" andina, have an 
extremely wide distribution, whereas the larger flowered diploids, 
C. hilgardii, ha,'e a relatively narrow range almost entirely in eastern 
Washington. On the basis of present knowledge of the group, it would 
appear likely that the tetraploids have had an autopolyploid origin, 
and that the hexaploids nmy have been derived directly from them 
by the functioning of an unreduced gamete. Such a hypothesis would 
if true postulate the existence of strict genetic control of pairing in 
this group, as no multivalents have been observed at diakinesis and 
metaphase I in the polyploids; btl t this lIlust be true of the members of 
sect. Holostigma and sect. Ca.m;sson;", so it may also apply here. As 
there is only one series of diploid populations knO\\'1l ill this extremely 
distinct group, no alternathoe seems to suggest itself. 

Occasionul plUllts of the highly autogamous, sometimes e"ell 
cleistogamous, member of sect. IV6matocaulis, Gamissonia. andina, 
have 3-merous flowers; these have been llamed Oenothera andina f. 
tripetala by Leveille ulld O. andina vur. anomala by M. E. Peck. 
Such flowers ure unknown elsewhere in the genus but appear again 
in another genus of the tribe, Gaura, where they characterize one 
autogamous entity, G. hexandra G6mez Ortega subsp. hexamiTa, and 
are found very frequently in another autogamous species, G. angusti
fol;" Michx. Elsewhere ill the fumily 3-merou, flowers occur regularly 
only in the highly autogamous (sometimes cleistogarnous) African 
Ludwig;" sect. Prwurea, consisting of a single variable species. Thus 
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there appears to be a strong correlation between autogamy and the 
reduction in number of flower parts in the family Onagrsceae. The 
same may be said of the loss of epipetalous stamens, which occurs 
in occasional plants (perhaps entire populations?) of Camissonia andiM 
(e.g., two from Blaine County, Idaho: Macbride &: Payson 3056, 
POM; Macbride 806, DS). As noted above, there is a strong tendency 
toward this condition in some individuals of the highly autogamous 
Camissonia minor, and it is a consistent feature in the two known 
populations of C. emis. On the other hand, there is certainly no con
nection between autogamy and the loss of the epipetalous stamens in 
Clarkia or in Ludwigia, with a single exception in the latter: relatively 
small-flowered (and presumably more highly autogamous) individuals 
and populations of L. inclinala (L. f. ) Raven tend to have only four 
stamens lind have been named L. verticillala and placed in another 
section of the genus by M unz. 

60. Cami880nia hillardii (Greene) Raven. Brittonia. 16 : 285. 1964. FIOURE 75 
Oenothera hilgardi Greene, Bull. Torrey Cl. 10: 41. 1883. 
Sphaerootigma hilgardi (Greene) Small, BUll. Torrey CI. 23: 188. 1896. 
Sphaero4tigma andinum var. hilgardii (Greene) A. Nels., Bot . Gaz. 40: 56. 

1905. 
Oenothera andina var. hilgardii (Greene) Munz, Bot. Gaz. 85: 251. 1928. 

Similar to C. andina, but the flowers larger. Hypanthium 1.5-2 mm· 
long, ca. 1.2 mm. across at the summit, sparingly pubescent in lower 
portions within. Sepals 2-3 mm. long, O.9-Ll mOl. wide. Petals 2.5-5 
mm. long, 2.2-3.5 mm. wide. Filaments of the episepalous stamens 
2-4 mm. long, those of the epipetalous ones 1.5-2.8 mm. long; anthers 
of the longer stamens 0.7--{).8 mm. long, those of the shorter 0.5--{).6 
mm. long. Style 4.5-6 mm. long, sparsely pubescent near the base; 
stigma 0.7--{).8 mm. thick, held at or slightly above the anthers of the 
longer stamens at anthesis. Gametic chromosome number, n=7. 
Probably self-compatible but outcrossing. 

TYPE: :--10ist alkaline ~oil of the Klickitat Swale, Klickitat or 
Yakima County, Washington, July 1882, E. Hilgard (GH). 

DISTRIBUTION (Figure 81): Sandy or clay slopes under Artemisia 
tridentata, scattered but locally common, occasionally growing with 
C. andina, in Okanagan, Chelan, Douglas, Grant, Kittitas, and 
Yakima Counties, Washington; collected twice along the lower 
Columbia River, at Bingen, Klickitat County, Washington, and 
Hayden Island, :\1ultnomah County, Oregon. From near sea level to 
ca. 1,600 ft. alt. 

Vouchers for chromosome number (2 individuals, 2 populations), 
n = 7 (7 pairs in each): 

U.S.: WASHINGTON : Kl'ITlTAS CO.: 16.7 mi. W. of Ginkgo Petrified Forest, 
R18485. YAKIMA CO.: 2.3 mi. S. of L. Wenss, R184S3. 
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6J. Camissonia and ina (Nutt.) Raven, Brittonia 16: 285. 1964. 
Oenothera and ina Nutt' J 1'n Torr. &. Gra.y, Fl. N. Amer. 1: 512. ]840. 
Sphaerostigma andinum (Nutt.) \Vnlp., Rep. 2: 79. 1843. 
Oenothera andina (. tripetala H. Lev., Monogr. Onoth. 182. 1905. No specimens 

cited. 
Oenothera andina var. typica Ivlunz, Dot. Gaz. 85: 250. 1928. 
Oenothera andina vllr. anomala 1\'1. E. Peck, Torreya 32 : 151. 1932. Type: 

Dry slope 6 mi. NW. of Paisley, Lake Co., Oregon, 15 July 1927, M. E. 
Peck 15176 (WILLU). 

Plants finely strigulose throughout, more densely so in the inflores
cence, especially on the ovaries. Branches 1-15 cm. long. Leaves 
very narrowly oblanceolate, 1-3 cm. lonl(, 0.1-0.25 cm. wide, entire, 
acuminate at the apex, attenuate at the base. Hypanthium 0.8-2 mm. 
long, 0.75-1.1 mm. across at the summit, glabrous or more rarely 
sparsely pubescent in lower half within. Sepals 0.8-2 mm. long, 
0.5-1.1 mill. wide. Petals 0.8-2.3 mm. long, 0.6-1.2 mm. wide. Fila
ments of the episepalous stamens 0.45-2.2 mm. long, those of the 
epipetalous ones 0.1- 0.45 mm. long, the epipetalous stamens rarely 
lacking; anthers of the longer stamens 0.2--0.45 mm. long, those of 
the shorter ones 0.08-0.2 mm. long. Style 1.7-3 mm. long, glabrous 
or more rarely sparsely pubescent near the base; stigma 0.4-0.6 mm. 
thick, surrounded by the anthers at anthesis. Capsule (0.5-)0.8-1 cm. 
long, 1-1.3 mm. thick along the wider axis, ascending. Seeds 0.7-1.3 
mm. long, 0.3- 0.35 mm. thick. Gametic chromosome numbers, n= 14, 
21. Au togamous, more rarely c1eistogamous. 

TYPE: Dry plains near the Blackfoot River, Bingham or Caribou 
County, Idaho, 10-12 July 1834, T. Nuttall (BM; isotypes, GH, K, 
NY, PH). 

DISTRIBUTION (Figure 81): Vernally moist flats, often in clay soil 
under Artemisia trUlentata or in pinyon-juniper association, inconspic
uous and often overlooked, from t.he vicinity of Lake Osoyoos, British 
Columbia, and ~I edicine Hat, Alberta, south to Missoula County, 
Montana (Missoula, Hitchcock 2326, CAS, PO~f, RSA, WS) ; the 
western half of Wyoming; Cache, Wasatch, and Beaver Counties, 
Utah; Elko, Eureka, Humboldt, northern Nye, and Ormsby Counties, 
Nevada; and from Sierra County, California, north along the east 
side of the Cascades throughout eastern Oregon and Washington, and 
west along the Columbia River to Skamania County, Washington; 
from ca. 1,600- ca. 6,500 ft. alt. I have seen a specimen labeled "Golden 
City, etc., Colorado," Greene in 1873 (US), but the occurrence of 
Gamissonia andina in that slate needs confirmntion. 

Vouchers for chromosome number (4 individl'Uls, 4 populations), 
n=14: 

U.S.: CALIFORNIA: L ASSEN CO.: Ncar Eagle L., Ornduff 4205 (LA) . IDAHO : 

FREMONT CO.: Near St. Anthony, lU9560. OREGON: LAKE CO.: W. of Lakeview. 
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FIGURE S1.-Western United States. showing range of species of Camiuonia sect. Ntma
tocawis: A=C. It.ilgardiij O=C. andino, with ()=tetraploid chromosome counts 
(n= 14) and .=hexaploid chromosome counts (11=21). 

RI8429. WAS HINGTON : DOUGLAS CO.: State Hwy. 10, 4.6 roi. N. of junction with 
U.S. Hwy. 2, Rl8495. 

Vouchers for chromosome number (5 individuals, 5 populations), 
n=21: 

U.S. : IDAHO: ELMORE CO. : 19 mi. E. of Dixie, R18524 (54 percent of pollen 
4-pored) . NEVADA : ELKO CO. : Eut Humboldt Mte., R13456. OREGON : HARNEY 

CO.: 3.4 roi. E. of Buchanan, RI8458 (46 percent of pollen 4-pored); 14 roi. NE. 
of Wagontire, R13356. MALB&UR co. : Idaho State line on U.S. Hwy. 95, R19581. 

Cami8sonia andina grows sympatrically with its diploid relative, 
O. hilgardii, at a number of localities within the range of the latter. 
With the accumulation of additional chromosome number determi
nations from O. andina, it should become possible to develop a method 
for distinguishing tetraploids and hexaploids. Whether it will then 



380 CONTRIBUTIONS FROM THE NATIONAL HERBARIUM 

become desirable to accord formal taxonomic recognition to tetrat-
• 

ploid and hexaploid populations remains to be seen. In general, it now 
appears that hexaploids often have 40-90 percent 4-pored pollen grains, 
tetraploids mostly 10 percent or fewer (often none). Several of the 
collections examined (without chromosome number determinations) 
had 10-40 percent 4-pored pollen, and more chromosome counts will 
be necessary to draw R clear line between plants at the two different 
polyploid levels. At any rate, it is virtually certain that the type 
collections of this species is hexaploid (n=21), as an isotype (NY) had 
27 of the 50 pollen grains examined 4-pored. 

The limited amount of evidence now available suggests that tetra
ploid races occupy the margins of the range of this species and are 
infrequent in the main portion of its range, where hexaploids appear to 
predominate. I have thus far been unable to discover any morpho
logical distinctions between the two races other than the pollen 
difference just discussed. 

Excluded Species 

Sphaerostt"gma andinum var. minutum A. Nels., Bot. Gaz. 40: 56. 1905 = Gayo
phytum sp. (Type: without data, MO). 

Chnothera m1'crantha Presl, ReI. Haenk. 2: 31. 1827; non Hornem. ex Spreng' 
1825. Type : Chile, Hatnke (PR) . Holosligma paradoxum Spach, Nouv. Ann' 
Mus. Paris III. 4; 334. 1835. Sphaerost'igma paradoxum (Spach) Gay, Fl. Chil' 
2: 329. 1846. Chamt'88onia paradoxa (Spach) Reiche, Ana1. Univ. Chile 98: 482' 
1897= Gayophy tum micranthum Hook. &: Arn. (ef. Lewis & Szweykowski l 

Brittonia 16: 389. 1964). 



Appendix 

Chromosome number. of Camissonia 8ect. Holostigma • 

In the following lists are grouped the vouchers for chromosome 
counts in Cami880nia sect. Holostigma. Collections made by Raven 
are preceded by R, those by Breedlove by B, and those by Wedberg 
by W. As usual throughout this paper, vouchers are presumed to be 
deposited at DS unless some other indication of place of deposit is 
made. In this section, "SDSC" is used for the herbarium of San Diego 
State College, where some of the vouchers are deposited; abbreviations 
for other herbaria are standard. In general, Wedberg counted his own 
collections and Raven counted the others, often with the assistance 
of Breedlove. 

In addition to the original counts reported here, we have also 
included 34 counts reported for plants of this group by Lewis, Raven, 
Venkatesh, & Wedberg (Aliso 4: 73-86. 1958) . The only earlier 
chromosome number determinations for the group appear to be those 
by Johansen (Amer. Journ. Bot. 16: 595-597. 1929; Proc. Nat. Acad. 
Sci. U.S. 15 : 882-885. 1929) of n ~7 in "Spiuurostigma veitchianum" 
and "S. spirale" ( ~ Camissonia bistorw. and C. cheiranth.ijolia, respec
tively), but without any indication of the source of the material. 
examjned. 

Including the 34 earlier counts for which voucher specimens are 
available, a total of 389 individuals from 335 populations have been 
examined cytologically. These populations represent all 17 taxa recog
nized for the section, including 14 species and 3 additional subspecies. 
Cytogenetically, the most striking characteristic of these counts is the 
almost complete lack of rings of chromosomes such as are associated 
with the presence of reciprocal translocations. Lewis et aI. (1958, p. 80) 
reported 12 pairs and a ring of 4 chromosomes in one plant of Camis
sonia conjusa (Lewis &: Lewis 1669, LA; as Oenoth.era micrantha var. 
ignow.). This ring of 4 chromosomes may have resulted from the pres
ence of a reciprocal translocation, or it may have been because of ho
mology between the pairs of chromosomes involved in it. At any rate, 
it was the only individual, out of 389 examined, in which snch a ring 
of chromosomes was found. In contrast, reciprocal translocations oc
curred in over 20 percent of the 676 individuals of Camissonia sect. 

, This work W&8 done in cooperation with. Dennis E. Breedlove and Hale L. 
Wedberg (San Diego State College). 

381 
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Chylismia that were examined cytologically (Raven, Univ. Calif. Pub!. 
Bot. 34: 20-43, 1962), Ilnd similar percentages probably occur in seci. 
Eremothera and nre characteristic of other groups of the tribe Onagreae, 
such as the genus Clarkia. In view of the complete absence of reciprocal 
translocations in natural populations of sect. Holostigma, it is also of 
considerable interest that not one of the 389 individuals of this section 
(with the possible exception noted above) examined cytologically had 
a supernumerary chromosome, as compared with the 26 of the 676 
indidduals of sect. Ghylismia. This would appear to lend considerable 
weight to Lewis' (Evolution 5: 142-157, 1951) suggestion of a causal 
relationship between reciprocal translocation (presumably by occa
sional misdivision of rings of dlromosomes) and supernumerary 
chromosomes in Onagreae. 

It is also noteworthy that little evidence of autopolyploid pairing has 
been found in the two tetraploids and three hexaploids of this section, 
even though the diploid species contributing to their formation are 
obviously extremely closely related. This subject is discussed further 
on p. 176. 

Camissonia billtorta (Nutt. ex Torr. & Gra.y) Ra.ven, (29 individuals, 22 popu
lations), n = 7: 

U.S.: CALIFORNIA: LOS ANGELES CO.: Point Dume, W13, in 1958, 169 (SDSe), 
in 1957 (LA), H (LA), Lewis 1634 (LA); Playa del Rey, WI (LA), 562 (SOSC); 
Mulholland Drive, Santa )'1onica 1\'11.5., W260 (SDSe). ORANGE co.: Corona del 
Mar, W172; 6.5 mi. E. of San Juan Capistrano, H17491 (progeny=R18782); 5.6 
mi. NE. of San Juan Capistrano, W17S; Dana Point, W176; lower edge of Cleve
land National Forest just above San Juan Guard Station, 850 ft. , R18783. RIVER

SIDE CO.: 6.5 mi. SE. of Hemet, B1896; 5 mi. N. of Alberhill, W3 ; Upper San Juan 
Campground, WISS (SDSC); L'ke Mathew Hoad, WI96 ; 5.1 mi. W. or Dripping 
Springs, RI4023; 0.5 mi . I\W. of AlbcrhiU, WB (LA); Tcmcscal Canyon, Lewis 
1630 (2 plants; LA); Ca. 2 mi.:\ . of Aguanga, Klein 1300 (RSA).!)AS BERNARDINO 

CO.: U.S. Hwy. 70-99, 0.15 IIlL W. of Etiwanda Ave., W26 (LA). S.-\N DIEGO co.; 
La I\:I csa, W922 (SDSC); 2.2 tni. W. of Campo, RL6926 ; Torrey Pines Park, W211 
(SOSC); Balboa Park, San Diego, W213 (SDSe). 

BAJA CALIFOlt~IA . . 3 mi. S. or Ensenada, Klein & Gregory 1272. 

Cami880nia t:heirant.hiColia (Hornem. ex Spreng.) Rnimann subsp. t:heiranthifolia 
(8 individuals, 8 populations), n=7: 

U.S.: CALll'ORNlA: IIUMDOLI>T co.: 8.8 mi . N. of Big Lagoon, T. d: L. M03quin. 
4489. LOS ANGELES CO.: San Clement.e I., R17627 (progeny). SACRAMENTO CO. : 

Brannan I. State Park, near Rio VistH., R20178. S Ar-iTA BARBARA CO.: Jala.ma 
Bea.ch, Itl4040; San Miguel I., Hlakley 5099 (the form called Oenothera nitida 
Greene, at its type locality); Santa Cruz I. , Fraser Point., R15312; Santa. Rosa I., 
R14995. SONOMA CO.: B()(legn Bay to Bodega Head, lU8247 . 

Camis80nia eheiranthiColia subsp. sutrrutieosa (S. Wo.ts.) Haven (7 individuals, 
7 populations), n=7: 

U.S.: CALlFORNJA: LO~ ANGELES co.: Point Dume, R13855 (LA, nSA) . 
SAN DIEGO CO.: S. or Carlsbad, R14027; Torrey Pines State Park., W210 (SOSe) . 
SANTA BARBARA Co . : Devereaux Point, B1766 (UCSB) ; Goleta Point, R14044. 
VENTURA co.: Ventura, R13999. 

BAJA CALIFOllNIA: 3 mi. S. of EnseDada, RI7009 (2 plants). 
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Cami880nia con(usa Raven (29 individuals, 22 populations), n= 14: 
U.S.: AR.IZONA: MARI COPA CO.: 12.6 mi. E. of Tortilla Flat on State Hwy. 88, 

2,700 ft., R17373. 12.9 mi. E., R17375. CALIFOR~IA: LOS ANGELES CO.: Native to 
Rancho Santa Ana Botanic Garden, Claremont, R15535, 17748, 18139. ORANGE 

CO.: Lower San Juan Campground, Santa Ana Mts., Lewis 1642 (LA), W183 . 
RIVERSIDE CO.: Upper San Juan Campground, Santa Ana Mts., Wl87 (SDSC); 
Ortega Hwy. 3.9 mi. above its E. base, Santa Ana Mts., 2,400 ft., R17488; Reche 
Canyon, Lorna Linda, 1,900 ft., R17471, 18766; 7.7 mi. E. of Hemet, WO (LA" 
198; 10.3 mi. S. of Hemet, W204 (SOSe); 6.6 mi. from Banning on Idyllwild road, 
Lewis 1667 (LA); 7.4 mi . from Banning on IdyUwild road, W303 (SDSC); Hwy . 
74 ca. 11 mi. W. of ELsinore, Santa Ana Mts., WI91 (SDSC). SAN BERNARDINO 

CO. : Oak Glen Road 2.5 mi. E. of junction with road from Yucaipa to Mill Creek, 
gan Bernardino Mts., 3,300 ft., H17469; 2.3 mL W. of Mill Creek Ranger Station, 
2,300 Ct. , R17466 (type collection) . SAN DIEGO co.: 2.7 mi . SE. of Aguanga, 2,400 
ft., R17388; 0.6 mi. W. of Banner Queen Store, 3,000 Ct., R17422; State Hwy. 79, 
2.2 mi. S. oC junction with State Hwy. 76, N. of Santa Ysabel, 3,300 ft ., R17395; 
road to Mt. Palomar 3.9 mi. NW . of turn to L. Henshaw, 4,000 ft., R17397; L. 
Henshaw, 2,800 ft ., R17396; 2.5 mi. W. of Julian, H. &; M. Lewis 1669 (2 plants; 
LA) . SAN LUIS OBISPO co.: La Panza. Campground, 2,000 ft., R16968, 18323. 
VENTURA CO.: COW Spring Campground, 17.6 mi. N. of Fillmore, Topatopa Mts., 
3,500 ft., B2643. 

Camis80nia luadalupen8is (S. Wata.) Raven subsp. clementina (Raven) Raven 
(3 individuals, 3 populations), n=7: 

U.S.: CALIFORNIA: SAN CLEMENTE I., LOB AN GELES co.: Eel Point, R17125 (type 
collection); beach due W. of Wall 2, R17260; W. side of island opposite Wilson 
Cove, RI7628 (progeny=RI8176). 

Camissonfa ,uadalupensis subsp. (1Iadalupensis (2 individuals, 1 population), 
n=7 : 

BAJA CALIFORNIA: Arroyo Melpomone, Guadalupe 1., Moran &: ENUJ' 
6737 (2 plants in progeny=RI7530, 18175) . 

CamiBBonla hardham.iae Raven (3 individuals, 3 populations), n=21: 
U.S.: CALIFORNIA: SAN LUIS OBISPO CO.: 3 mi. E. of Santa Margarita, Rl8313 ; 

Calf Canyon, 3.7 roi. NE. of Santa Margarita, R18315 (type collection); 4.2 mi. 
NE. of Santa Margarita, at junction to Parkbtll District, R18318. 

Camis80nia liiTteli. (Greene) Raven (84 individuals, 76 populations), n=7: 
U.S.: CALIFORNIA: AM ADO R CO.: 1.5 mi. N. of Buena Vista, RIB35l. PRESNO CO.: 

Copper Creek Trail, Kings Canyon, 5,500 ft., Howell 34332 (progeny = R19082, 
19748); Simpson Meadow, Middle Fork of Kings R., Howell 33793 (progeny = 
R18989, 19755); 8 mi, N . of Pine Ridge, B15277. KERN co.: Bla.ck Mt. burn, 
Greenhorn Mts., Howell ]8779 (progeny = R18779, 19746); Breckinridge Mt., 
7,400 ft., Twi3seimann, 4704 (progeny = R19080); 3.5 mi. E. of Alta Sierra, Green
horn Mts., R20249; ca. 1 mi. S. of Havilah, Lewis 1344. L ..... KE co.: 4 mi. E. of Clear 
Lake, B515O; 4 mi. NW. of Lower Lake, B4542; 2 mi. NE. of Lower Lake, B4539 ; 
Lower Lake, R18241. LOS .'NOELES CO.: Santa Monica Mts.: Latigo Canyon Road 
0.4 mi. from Mulholland Hwy., W287 (S DSC); Corral Canyon, R17512A; Topanga 
Ca.nyon, W308; Piuma Hoad 5.1 mi. NW. of Rambla Pa.cifica, 700 ft., R15369 j 
Mulholland Hwy. just E. of junction with Decker Road, 1,600 ft., R17516j Saddle 
Peak Road 0.9 mi. above Stuntz Canyon Roa.d, 2,200 ft ., R1751O; 0.6 mi. a.bove 
junction of La Tuna Canyon on road to Saddle Peak, 2,050 ft., RI7506; Soledad 
Canyon, Lewis 1677 (L A). MARIPOSA co.: 3.7 mi. NW. of Coulterville, 2,000 ft., 
R18347. MONTEREY CO.: Hanging Valley, NW. side of Junipero Serra. Peak, B5599. 
IUVBRSIDE CO. : 2 mi. S. of Banning, WM (LA); west of Mountain Center, San 
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Jacinto Mts" W304, 305 (SDSC); Upper Sa.n Juan.Campground, Santa Ana. NIts., 
I"wis 1655 (LA); Upper San Juan Campground to Hwy. 74, WI90 (S DSC); 
10.3 mi. S. of Hemet on Hwy. 79, W202 (SDSC); Dripping Springs Camp
ground, 1,700 ft ., RI7384; Ortega Hwy. 1 mi. nbo\'e E . base, 1,600 ft ., R17487, 
3.9 mi. above, R17489; Main Divide Truck Trail at Ortega Hwy ., 2,300 ft" 
RI7762 (progeny~RI8845); ~!ain Divide Truck Trail 8.1 mi. S. of Santiago 
Peak, Santa Ana ~lts ., 4,050 ft., R17760 ; Vandeventer Flat., San Jacinto Mts., 
WN-l(LA). SAN BERN ARD IN O CO,; 1.5 mi. W. of .\till Creek Ranger Station, 
2,300 ft ., R 17467; State H wy. 30, 2 mi. N. of National Forest Boundary, 2,000 ft., 
R 17465, 4.5 mi. N. of boundary, 2,800 ft ., R 17464; road to Barton Flats 6.5 mi. N. 
of Mill Creek, R17926 (clcistogamOllS). SA N DIEGO CO.: 1 mi. from Santa Ysa.bel 
road to Julian, 3,000 ft ., W928 (SDSC); Lake Wohlford, R20169; 0.9 mi. from 
U.S. Hwy. 395 on Deer Springs Road to San Marcos, 700 Ct., R17473; State Hwy. 
94, 1.5 mi. W. oC turn to T ecate, 1,600 Ct. , R17449; 0.5 mi. E. oC Santa. YsaMI, 
3,300 ft.., RI7339, 17392, 17393; 1.1 mi. E . or Campo, 2,900 ft. , R17444 ; 1.1 mi. E . 
of Cam po, 2,900 ft ., R 17442, 17443; 3.7 mi. N. of Cameron Corners on road to Pine 
Valley, 3,500 ft., R17441 ; 3.1 mi. from U.S. Hwy. 80 on roa.d to ::\lorcna Lake, 
3,400 ft., R17440; 1.0 mi . E. oC Oak Grove, 2,700 ft., R17389; County Road 86 
just So of turn to Felicita County Park, R 16948; 5.6 mi. W. of Campo, 2,600 ft., 
R 17448 ; 3.A mi. (rom turn to Escondido on road to 'Mt. Palomar, 4,100 Ct., R1739R i 
2.3 mi. S. oC Rincon Sprin~ on road to Escondido, cultivated at StanCord, R19076 ; 
3.5 mi. NE. of Lake Wohlford, ],700 ft ., R 17404 ; S.6 mi. E . of Ramollfl., 2,800 Ct. , 
R17413 ; 2.5 mi. W. of Santa Ysabel, 3,100 ft., R17416; 2.1 mi. E. of Santa Ysabel 
3,700 ft., R17418; 0.6 mi. above Banner Queen Store, R16922, 1.3 mi. W' j 3,000 
ft., R17419, 0.8 mtli, R16924; Jamul~Lyons Valley road 0.7 mi. NE. of turn to 
Camp Barrett, 2,200 ft. , R17432 ; U.R Hwy. RO, 0.7 mi. W. of Guata.y Summit, 
4,000 ft. , R17436. MN LUI<; OBISPO CO.: S. road to AdelaidA 6.4 mi. from itR junc
tion with Oak Flat Road, Lewis & Thompson 1099 (LA. RSA, VC). SANTA BAR

BARA CO.: 1.5 mi. W. of Junc.,,1 Campground, upper Santa Ynez Valley, 1,750 ft., 
B2236; 4.4 mi. E. of Santa Ynez Peak along EI Camino Cielo, 3,300 ft., B2689; 
Tunnel Road 2:5 mi. N . of U.S. Hwy. 150, ),'fission Canyon, 800 ft., B1902 ; above 
Mono Debris Dam, upper Santa. Ynez Velley, 1,500 ft ., B2244. B.-\NT .. \ CLARA CO.: 

1.5 mi. E. of Red ~{t. near summit of Del Puerto Road, Mt. Hamilton Range, 
B4889 ; upper Arroyo del Puerto 2.4 mi. E . of junction in San Antonio Valley, 
R18230 ; summit of Lomn Prieta. Santa Cruz )'{b'l., B461S, SOIl. VENTUR .. \ CO.: 

COW Spring Campground, 17.6 mi. N. of Fillmore, Topatopa Mts., 3,500 ft., 
B2644; U,S. Hwy. 399 at turn to Hose Vnlley, 3,600 ft ., R17499; just N. of 
WheeiE'r Gorge Guard Station, 1,950 ft ., R17498 ; 1.2 mi. K oC Wheeler Springs, 
1,400 ft., R17496A; Camp Ozena, Ozena Valley, 3,~00 ft., B2436; S",f>C Creek 7.6 
mi. S. of Sandstone Camp, 3,700 ft., R17,1)()(). 

BAJA CALIFORNIA: 10.9 mi. N. or Santo Tom~s, 600 ft., RI70J4 ; Santa 
Catarina, Broder 436 (progeny = R18992. 19754). 

Camissonia i,nota (Jcps .) Raven (22 individuals, IS popula.tions), n=7: 
U.S.: C .UIFORNIA : LOS AN(jELES CO.: Soledad Canyon, Lewis 1676 (3 plants; 

LA, RSA) . ORA,SGE co.: Lower San Juan Campground, Santa Ana Mts., \V180 
(SDSC). RI\'ERSIDE co.: 5 mi. NW. of Alberhill, Win 1967 (2 plants; LA); Sh,te 
I-Iwy. 74, 1.6 mi. NE. of junction with State Ihvy. 71, near Elsinore, R16914; 
5.7 mi. SE. of U.S. Hwy. 395 on State Hwy. 74, road to Hemet, 1,600 ft ., BIS9S; 
Reche Canyon, R 17472; Dripping Springs Campground, 1,700 ft., R 17385; Lake 
:\1athcws road 14.7 mi. W. of t' .S. Hwy. 395, R16909. SAX DIEGO CO.: N\\' . of 
FaJlbrook. \V2D6 (SDSe); 2.3 mi. S. of Rincon Springs on road to Escondido, 
1,100 ft ., RI7402 (progeny=RI8787, 19751); 2.7 mi. SE. of Aguanga, 2,400 ft., 
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R17387; Lyon. Valley along road 8 mi. NE. of Jamul, 1,800 ft., R17434. 8AN LU[8 

O BISPO CO.: 1.2 mi. S. of Santa Margarita to Simmler road on road to Navajo 
Camp, La Panza Range, 2,000 ft., R16970. SANTA BARBARA CO.: Juncal Camp
ground, upper Santa Ynez Valley, 1,800 ft., B2229; S. bank of Cuyama R. on 
State Hwy. 166, 1.6 mi. E. of Tepusquet Canyon Road, 1,800 ft ., B1930. VENTURA 

co.: Boney Ridge, Santa Monica Mts .. grown at Stanford, R18173. 

Camissonia Inter media Raven (60 individuals, 53 populations), n= 14 : 
U.S.: CALIFORNIA: CONTRA COSTA CO.: :\ft. Diablo, B4698. LAKE CO.: 4 mi. W. 

of Reiff, R20213. LOS AN GELES CO.: Soledad Canyon, Lewi3 & Thompson 1616 
(LA); near Bird Park, Memorial Canyon, Avalon, Santa Catalina 1., R17857, 
18171. SANTA MO.sICA MTB., LOS AN GELES CO.: just S. of Agoura, 850 ft., R17520; 
Corral Canyon, 1,900 ft ., R17512 (progeny = 18756); 0.9 mi. W. of Seminole 
Hot Springe, 800 ft ., R17518; 2.6 mi. E. of Seminole Hot Springe, R17517 (type 
collection) ; Mulholland H wy. just E. of junction with Decker Road, 1,600 ft ., 
R17515; Stuntz Canyon Road 3.1 mi. below junction to Saddle Peak, 1,200 ft ., 
RI7511; Saddle Peak Road 0.9 mi. above Stuntz Canyon Road, 2,200 ft ., R17509; 
Saddle Peak Road 2.4 mi. above junction of La Tuna Canyon Road, 2,400 ft., 
R17507; La Tuna Canyon 3.6 mi. N. of Co .. t Highway, 1,800 ft ., R17504. 
MONTEREY co.: Big Sandy Valley 2 mi. N. of Indian Valley Road, R18289 ; 
Hastings Reservation, R182201 18218; just N . of Hastings Reservation, R18225 ; 
road to Jamesburg 0.8 mi. from main road up Carmel Valley, R18227; W. edge 
of San Antonio Yalley, Santa Lucia Mts., 1,350 ft. , B2267 ; 2.1 mi . SW. of Arroyo 
Seco Guard Station, 1,250ft., B2305; 6mi. W. of Priest Valley on State Hwy. 198, 
2,500 ft., B2376; 0.6 mi. S'Y. of San Benito Co. line on road from Bitterwater to 
King City, R18201; The Indian., Santa Lucia Mts., R18213, 18264, 18268; 
Lowes Canyon, R18293, 18298. RIVERSIDE co.: Machado Road 1 mi. SW. of 
U.S. Hwy. 71, W193, 194 (SDSC) ; 3.3 mi. W. of Dripping Springe CampgTound, 
1,500 ft. , R17382. SAN BENITO CO.: 3.7 mi. from Hernandez on road to New Idria, 
RI5087. BAN DIEGO Co.: 2.7 mi. W. of De Luz on road to Fallbrook, 600 ft., 
R17483; 2.4 mi. from Fallbrook on road to De Luz, Rl7477 (progeny=R18758); 
road to Fallbrook at junction with U.S. Hwy. 395, 950 ft., R17484. SAN LUIS 

OBISPO CO.: 1.2 mi. W. of Bee Rock, R1830S; ncar jUllction 1.8 mi. W. of Paso 
Robles, R18327. SANTA BARBARA CO.: Head of Buckhorn Canyon, summit of San 
Rafael Mts., 2,600 ft., B2779; Alamo Pintado Creek, 7-8 mi. N. of Los Olivos, 
Birbent Canyon, base of Figueroa Mt., ca .• ,400 ft ., B2498; Little Agua Caliente 
Hot Springs, 1.5 mi. NE. of :;\Iono Debris Dam, 1,700 ft ., B2230; 0.9 mi. N. of 
State H wy. 150 on San Roque Road, Santa Barbara, 800 ft ., B2228; Portazuela 
Grade, Santa. Cruz I., RIS197; Prisoners Harbor, Santa Cruz I., R18172. STAN

JSLA us co.: 12 mi. W. of Patterson on road to Mt. Hamiltonl B4856. VENTt:RA co.: 
Cow Springs Campground, 17.6 mi. N. of Fillmore on Cow Springs Road, Topatopa 
Mt8., 3,500 ft., B2617; 0.3 mi. S. of Camp Comfort, S. of Ojai, R17493 (progeny = 
18755); 1.2 mi. S. of Wheeler Springe, RI7496 (progeny = 18768); Little Sycamore 
Canyon, Santa ~lonica Mts., Lewis 1666 (LA, RSA). 

BAJA CALIFORNIA: 10 mi. S. of EnseDada, R17053 ; 15.2 km. N. of San 
Vjcedte, R1230R; 5.5 km. S. of San Vicente, R17019 ; 19.5 km. SE. of San Vicente, 
R12263; 2.5 mi. S. of Ejido M~xico, R17040; 4 km. S. of Ejido M~xico, R12234; 
11.3 mi. N. of Colonia Guerrero, R17037; 8.5 km. E. of EI Rosario, R 12429; Sum· 
mit of Aguajito Gradel 2 km. E. of Rancho Aguajito, R12523. 

Camissonialewisii Raven (23 individuals, 19 populations), ",-7: 
U.S.: CALIFORNIA: LOS ANGELES co.: Point Dume, W13, 170; Playa del Rey, 

W273. ORANGE co.: Lower edge Cleveland National Forest, just above San Juan 
Guard Station, R17490 (progeny=R18764, 19079). BAN DIEGO CO.; 2.7 mi. from 
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Fallbrook on road to De Luz, R17478, W207; Carlsbad, R14032 ; Switzers Canyon, 
San Diego, W212 ; Balboa Park, San Diego, W859 (SDSC); Otay Lakes Road 1.8 
mi. E. of Bonita Road, R16971. 

BAJA CALIFORNIA: 2.1 mi. S. of EI Descanso, Klein & Gregory 1186; ca. 
3 roi. S. of Ensenada, Klein & Gregory 1273, R17011 ; 7.5 mi. N. of Santo Tomas, 
R170l7, 17050; .5.5 mi. S. of San Vicente, 950 ft. , R17021 ; 1.1 mi. N. of Colonia 
Guerrero, R17035 (type collection); 2 km. N. of Colonia Guerrero, R12135 ; San 
Quintin, R12362 ; 3 mi. S. of Sail Quintrn, Gregory 335 (RSA, US); 14 mi . S. of 
San QUintin, R17030 ; 5 mi. NE. of El Rosario, Klein &; Gregory 1266; ca. 13 mi. 
SE. of El Rosario, Klein & Gregory 1249. 

Camissonia luciae Raven (7 individuals, 7 populations), n 21: 
U.S.: CALIFORNIA : MQXTEREY CO., SA:iTA LUCIA MTS,: Road to Jamesburg 0.8 

mi. from main road up Carmel Valley, R18150; shale roadbank 7.8 mi. SW. of 
Arroyo Seco Guard Station on road to Jolon, B2299 ; Hastings Reservation, near 
Jamesburg, R 18221 ; The Indians, R 18267 (type collection) . SAN BENITO co.: 3.1 
mi. W. of Fresno Co. linc on road from Coalinga. to Hernandez, Lewi8 et al. 1342-1. 
S .... NT .... BARB .... R .... co., S .... N RAFAEL !iTS.: 1.3 mi. N. of Ca.chuma Guard Station, 
Lewi. 1678 (LA); Davy Brown Campground, Lewi. 1647 (LA) . 

CamisBonia micrantha (Hornem. ex Spreng.) Raven (47 individuals, 39 popula
tions), n 7: 

U.S.: CALIFORNIA : CONTRA COSTA co.: Antioch, R18141; 1 mi. S. of Oakley, 
R18143. LOS ANGELES CO.: Claremont, W271 (SDSC), RI7120, 17121 j Point 
Dume, WI3 (SDSC), 171. MONTEREY co.: Hastings Reservation , R1 8224j Big 
Sandy Valley. R18283 ; 3 min. N. of summit of Hog Canyon Road, S. of Parkfield, 
RI8299 ; Bradley, R18307. RIVERSIDE CO.: 11 mi . W. of Riverside, Snow & M08-

quin in 1957 (LA) . SAN BENITO CO.: Pinnacles National Monument, B2183, Lewi8 
1340; 1.1 rni. S. of Cienaga School, R18198; 5.1 mi. N. of Cienaga School, R18196. 
SAN BERNARDINO CO.: Alta Lorna, R16987. SAN DIEGO.: U.S. Hwy. 395, 2 mi. 
S. of turn to Lilac, R16950, 17457. SAN FRANCISCO CO.: Lake l\-\erced, R18160. 
SAN LUIS OBISPO Co.: Near mouth of Arroyo de Is Cruz, Hardham in 1963; 2 mi 
W. of Nipomo, B4269 ; 1.2 mi. N. of Simmler-Creston road on road to Shandon, 
RI6972, 18321 ; near Atascadero, RI8277 ; 1.8 mi. W. of Bee Rock, R18034 ; 2.9 
mi. E . of San Miguel , R18310; 1.2 mi. E. of Santa Margarita, RI8312, 3.8 mi. E., 
82026, 3 mi. E., RI8314, 3.7 mi. NE. , R18316, 4.2 mi . NE., R18317, 18.6 mi. 
NE., RI83I9, ] 8320; Nipomo Valley 1.5 mi. N. of Santa Barbara Co. line, R 16955; 
S. road to Adelaida 6.4 rni. W. of junction with Oak Flat Road, ncar Paso Robles, 
Lewis &; Thomp30n lJOO (LA). SANTA BARBARA CO.: 1 mi. W. of Goleta, B1967; 
Jalarna Beach, R14039 ; 4 mi. N. of Lompoc, R15510; 1.7 mi. N. of Santa Ynez R. 
on State Hwy. I, B2556; San Miguel 1., R18178 ; Cherry Canyon, Santa Rosa L, 
R14962. SANTA CRez co.: Sunset Beach, R1 8187; near Ben Lomond, R18183, 
B4637. BONO'" CO.: Bodega Bay, R18245. 

CULTIVATED: Seeds from Copenhagen Botanic Garden as Oenothera hirta, 
R18242. 

Cami880nia pallid. (Abrams) Raven 8ubsp. hallii (Davids.) Raven (4 individuals, 
3 populations), n = 7: 

U.S.: CALIFORNIA : RIVERSIDE CO.: Jumbo Rocks Campground, Joshua Tree 
National Monument, R17116; Whitcwat('J' Canyon 2.7 mi. from U.S. Hwy. 70-99, 
Rl7109; Morongo Cnnyon, Lewis 1682 (LA, HSA); Morongo Canyon, ca. 8 mi. 
from U.S. Hwy. 60-70-999, W231 (SDSC). 
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C.missoni. pallida subsp. pallid. (26 individuals, 24 populations), n=7: 
U.S.: ARIZONA: MOHAVE CO.: 9 rot. N. of Kingma.n, 2,950 ft., R17359. YAVAPAI 

CO.: 5.4 mi. NE. of Congress, R18367 (progeny~RI8767, 19752). 
U.S.: CALIFORNIA: KERN CO.: Kern R. 6 mi. S. of Roads End P.O., 3,100 ft., 

Howell 33144 (progeny = R19081, 197(7); W. of the mouth of Kern R. Canyon, 
Lewis 1670 (LA, RSA). LOS ANGELES CO.: Big Rock Creek, San Gabriel Mt.B. 

R1l96!; 0.5 mi. N. of Pea.rblossom, 2,800 ft., R 17104; 0.2 mi. E. of Pearblossom, 
Lewis & Wedberg 1692 (LA); 1 roi. W. of Littlerock, R13995. RIVERSIDE CO.: 

Whitewater Canyon, W in 1957 (LA); near San Bernardino Co. line in Morongo 
Canyon, W232; Pinyon Crest Road 2.5 mi. from Pnlme-to-Pines Hwy., Theobald 
62. SAN BERN ARDINO CO.: Cushenbury Grade 0.5 mi. below Cactus Flat, San 
Bernardino Mts., 5,900 ft., R17461; Bonanza King Mine, Providence Mts., 
R 17358 (progeny = R18769, 19753). SAN DIEGO CO.: 8.7 mi. S. of Scissors Crossing 
on road to Vallecito Valley, R16902, 9.1 mi. SE., R11536, 6.8 mi. S., R16900; 
San Felipe Creek wash 2 mi. E. of road to Yaqui Pass, R 16895, 2.2 mi. W. of road 
W219 (SDSC), in 1957 (LA); Vallecito Valley just outside Anza-Borrego State 
Park boundary, R16904j N. end of Yallecito Valley, W222j 0.8 mi. E. of Banner 
Queen Store, Banner Grade, R16923; 2.5 mi. inside Anza.-Borrego State Park on 
road from SCissors CrOSSing, W221; 3 mi. from Banner on road to Borrego Valley, 
W216 (SDSC); Ensign fuinch, Borrego YaUey, H.d: M. L,w;. 1637A (LA), 
1637B (LA). 

Camissonia proavita RAven (4 individuals, 4 popula.tions), n=7: 
BAJA CALIFORNIA : 5.5 mi. S. of San Vicente, R17020 (type coUection); 

19.5 km. SE. of San Vicente, R12264j 1.2 mi. N. of Colonia Guerrero, R17034; 
San QUintin, R12363. 

Camlssonia robust. Ra.ven (29 individuals, 24 populations), n =21: 
U.S.: CALIFORNIA : LOS ANGELES CO.: SANTA CATAUNA I.: Haypress, R17807 

(progeny=18170) . SAN CLEMENTE I,: Pilhl62387 (progeny = RI8174). SAN DIEGO 

CO.: U.S. H wy. 395, 2 mi. S. of turn to Lilac, R17458 (progeny ~ 18846) ; 4.8 mi. W. 
of Pala, R17061; 1.6 mi. E. of PalR, R16921, 17062; 4.6 mi. E. of San Pasqual, 
R17407; 2.3 mi. E. of Ramoll'll., R17411; 0.3 mi. from U.S. Hwy. 395 on Deer 
Springs Road to Sun Marcos, R17474; 0.7 mi. N. of Fe1ecita County Park, R17453; 
Balboa Park, San Dieko, W214 (SDSC); Sweetwater Road, Sa.n Diego, W860 
(SDSC); Desca.nso to Lyons Valley road 3.2 mt NE. of turn to Camp Ba.rrett, 
R17431; 2 mi. E. of Chula Vista on roa.d to Bonita, B1809; Barrett, R16937 
(3 plants) . SA.NTA BARBARA co., SANTA CRUZ 1. : Top of Ridge between Coches 
Prietos Canyon and Alberttl Anchora.ge, 400 ft., Blakley 3314 (progeny = R18756, 
19077). 

BAJA CALIFORNIA: Above La Misi6n, between Tijua.na and Ensena.da, 
R17056; 10 rni. S. of Ensenada, R17054j ca. 16 mi. S. oC Enaenada., Klein &- Gregory 
1195; 10.9 mi. N. of Santo Tomas, R17012j 7,5 mi. N . of Santo Tomas, R17016, 
17051A; 5.5 mi. S. of Sun Vicente, R17022 (2 plants) ; 7.4 mi. N. of Ejido M~xico J 

500 ft., RI7043". GUADALUPE I.: NE. side of Ba.rracks Cove Canyon, Copp 151 
(progeny = RI8759); Northeast Anchorage, Wiggins & Ernst 222 (progeny= 
R18754, 19078). 
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172, 185, 258, 259, $60, 262, 266, 
267, 270, 277, 279, 382 

claviformis, 173, 174,202,205,212, 
213 

claviformis subsp. aurantiaca, 183, 
205, 207, 209, 213, 216, 217, 218, 
219, 220, 222 

clavtJormi3 subsp. citrina, 213 
clavlformis Bubsp. claviformis, 183, 

20.1, 213, 215, 216, 218, 226, 231 
claviformie eubsp. cruciformis, 18:3, 

212,213,226 
claviformis subsp. funerea, 183,205, 

213,216,217,218,222, 232 
clo.viformis 8ubsp. integrior, 183, 

205, 213, 214, 215, 21M, 226, 232 
cJaviCormis subap. lanci(olb, 183, 

213, 214, 232 

Camissonia-Continued 
claviformis subsp. peeblesii, 169, 

175, 183,205,207,213,218,220, 
222 

claviformis 8ump. peirsonii, 183, 
213, 218, 219,220, 221 

claviformis SUb8p. rubescen8, 183, 
207, 213, 219, 221 

claviformis 8ubsp. wigginsii, 169, 
183, 213, 221 

claviformis subsp. yumae, 183,207, 
213, 218, 220 

confertiAof8, 169, 172, 175, 184, 
202, 203, 204 

confusa, 186, 255, 271, 281. 286. 
287, 290, 291, 294, 298, S99. 800. 
381, 383 

contorts, 168, 187, 306, 307, 310, 
316,318,320,321,323,324,325. 
326, 327, 332, 333, 334, 335, 336, 
337, 338, 341, 345, 847, 350 

conloTta var. pubens, 316 
crasaifolia, 170, 171 , 181, 190, 194, 

195, 196, 200 
dentata, 164, 169, 175, 179, 180, 

306, 308, 321, 324, 337, 338, 339 
dentut<1 6ubsp. dentnta, 175, 188, 

341,343 
dentnta subsp. littoralis, 188, 340, 

341, 343, 344 
eastwoodiae, 169, 172, 182, 202, 

213, 223, 225, 226 
p.xilis, 169, 182. 202, 203, 229, 230, 

373, 377 
!lava, 180, 341 
gould ii, 175, 189, 351, 352, 866, 

867, 368 
graciliftora, 185, 230, 237, 238, tS9, 

242, 250, iSt, 253, 351 
gundalupcnsis, 256, 257, 271, 273, 

281, 305 
guadnlupensis 8Uhep. clementinn, 

174, 185,255,267,272,278, e74, 
275, 283 

guadalupcnsis subsp. guadalupen
sis, 169, 185, 272. srs, $74, 27.~, 

383 
hallii, 292 
hardhamiae, 185, 255, 281, 2S6, 

296, .~()(), 301, 383 
hetcrochroma, 174, 182, 211, 2J5, 

216, 231 
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Camissonia-Continued Camissonia-Continued 
hilgardii, 169, 174, 189, 310, 376, 

377,879 
hirtella, 186, 255, 257, 271, 279, 

281, 282, e88, S84, 286, 290, 291, 
294,297,298, SOl, 302, 303, 305, 
309, 324, 383 

ignota, 186, 255, 257, 271, 277, 
279, 286, 287, t88, BS9, 294, 297, 
298, 300, 301, 384 

integrifolia, 187, 306, 308, 310, 318, 
324,330, SS1, 334, 338, 341, 344, 
350 

intermedia, 185, 186, 255, 271, 279, 
281, 286, 287, 291, 295, B96, S91, 
301, 302, 303, 305, 385 

kernensie, 306, 307, 308.314 
kernensie subsp. gilmanii, 187, 287, 

e89, 307, 310,321, 324 
kernensis 8ubsp. kernensis, 174, 

187, 287, e89, 307, 309, 310, 311, 
312, 318, 324, 338, 345, 350 

lacustris, 187, 306, 321, 323, 324, 
329,380,331, 333, 338, 341, 350 

lewisii, 174, 185,255,257,263, S68, 
e70, 271, 275, 279, 281, 291, 298, 
303, 305, 385 

luciae, 185, 255, 281, 286, 896, SOO, 
302, 286 

megalantha, 169, 174, 182,229,371 
micrant.ha, 186, 255, 256, 257, 267, 

271,974,275,277, f78, 279, 282, 
286, 287, 291, 295, 297, 298, 301, 
302, 303, 304, 305, 386 

minor, 169, 188, 203, 229, 351, 352, 
371, 37S, 374,377 

multijuga, 171, 174, 184, 202, 204, 
205,201,210, 211, 218, 228 

munzii, 182,205, 207, 213, 216, 218, 
222, 232 

nevadensis, 169, 172, 188,351,352, 
855, 369, 370 

ovata, 173, 185, 237, 238. SS9, B40, 
242, 251 

pallidal 255, 256, 257, 271, 291 
pallida subsp. halIii, 186, 1170, B88, 

292, 294, 386 
pallida subsp. pallida, 186, S84, 286, 

287, e88, 290, 291, 292, 293, 301, 
387 

palmeri, 169, 185, 237, 238, SS9, 
251, 252, 253, 351 

paradoxa, 380 

paradoxa var. divaricata, 342 
parryi, 169, 172, 182 .. 203,209,227, 

228, 369 
parvuia, 169, 187, 307, 308, S18, 

314, 315, 316, 318, 350 
proavita, 169, 186, 255, 257, 1)74, 

277, f78, 281, 291, 297, 298, 387 
pter08perma, 173, 174, 189, 378, 

374, 375 
pubens, 166, 174, 187, 307, 308, 310, 

318,814, 316, 319, 338, 345, 350 
pusilla, 187,307, 308, 312, .313, :>14, 

316, 318, 319, 320 
pygmaea, 169, 189, 351, 352, 865, 

366, 367, 368 
refracts, 169, 174, 176, 188, S97, 

351, 352, 851>, 355, 356, 357, 358 
robusta, 185, 255, 2i1, 277, 279, 

281, 1)83, 286, 298, SOO, 304, 387 
scapoidea, 169, 180, 202, 203, 223 
scapoidea subep. brachycarpa, 182, 

214, 216, 226 
scapoidea subsp. macrocarp8, 169, 

175, 182, 225 
scapoidea subsp. scapoidea, 169, 

176, 182, 212, 223, 224, 226 
scapoidea subsp. utahensis, 175, 

182, 226 
sceptr08tigma, 181, 190, 193, 195, 

196 
sierrae, 306, 323, 326, 350 
sierrae subsp. alticola, 187, SSI1, 

8e8,329 
sierrae subsp. sierrae, 187, SI1S, 327, 

3S8, 329 
speculicola, 209. 212 
speculicola subsp. hesperia, 169, 

175, 184,210 
speculicola subsp. speculicola, 169, 

184, 209, 210 
strigulosa, 169, 188, 306, 308, 310, 

317,318,324,325,326,329,881, 
332, 333, 335, 338, 339, 341, 
344, 345, 346, 347, 349, 350 

subacaulis, 169, 172, 173, 185, 237, 
238, f39, e40, 242, 248, 250 

tanacetifolia, 172, 174, 176, 237, 
238, 244, 249, 250 

tanacetifolia subsp. quadriperfor-
3ota, 184, 246, 248 

tanacetifolia subsp. tanacetifolia, 
184, S89, e41, 244, 245, 846, 248 
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Camissonia-Continued 
fenuifolia, 342 . 
walkeri, 176, 182, 184, 203, 205, 

210, 211 
walkeri 8ubsp. tortilis, 174, 205, 

207, 208, 211, 212 
walkeri Bubsp. walkeri, 169, 209, 

210, 211, 212, 222, 225 
Centris rhodopus, 231 
Chamis8onia-see Camis30nia 
Chyiisma-sce Chylismia 
Chyliwtia, 164, 180,202 

arena ria, 236 
aurantiaca, 218 
brevipes, 205 
cardiophylla, 234 
clavae/ormis, 217 
clavaeformis var. cruciformis, 2]3 
clavae/armis var. typica, 217 
crucijormis, 213 
heterochroma, 231 
hiTta, 207 
lanci/olia, 214 
multijuga, 207 
parryi, 227 
parvijlora, 207 
peirsonii, 219 
pterolJperma, 375 
8capoidea, 224 
scapoidea var. aurantiaca, :J17 
scapoidea var. seorsa, 224 
tenuiSBima, 227 
venosR, 207 
walkeri, 211 

Clarkia, 161, 162, 163, 175, 231, 341, 
344, 373, 377, 382 

tenella, 344 
Cruciferae, 200, 205 
Epilobieae, 351 
Eulobus, 164, 165, 189 

californicus, 180, 197 
Gaura, 161, 162, 163, 233, 356, 376 

angustifolia, 376 
decorticans, 358 
hexandra subsp. hexandra, 376 
mutabilis, 233 

Gayophytum, 161, 163, 170, 173, 174, 
200, 341, 356, 375, 380 

humile, 173 
micranthulll, 380 

Godetia tenuifolia, 344 

Gongylocarpus, 161, 163, 164, 170,231 
fruticulosus, 170 
rubricau1is, 170 

Hauya, 161, 162, 163, 164 
Heterogaura, 161, 162, 163, 231 
Holostigma 

aLystJOides, 362 
argutum, 341 
boUae, 264 
cheiranthi folium, 265 
heterophyllum, 341 
micranthum, 279 
paradoxum, 380 
spirale, 265 
tenuifolium, 341 

Jussiaea subacaulis, 242 
Ludwigia, 376, 377 

Sect. Prieurea, 376 
inclinata, 377 
verticillata, 377 

Oenothera, 161, 162, 163, 164, 165, 231, 
356 

subg. Chylismia, 162, 165, 180, 202, 
233 

subg. Heterostemon, 237 
subg. PrimulopsUs, 237 
subg. Sphaerostigma, 235, 305, 350, 

375 
subg. Taroxia, 180, 237 
Sect. Chylismia, 202, 374 
Sect. Chyli3mieUa, 374 
Sect. Eremothera, 350 
Sect. Euchylismia, 202, 233 
Sect. Eutaraxia, 237 
Sect. H eterostemon, 237 
Sect. H olostigma, 253 
Sect. Lignothera, 233 
Sect. Nematocaulis, 375 
Sect. Sphaerostigma, 179, 305 
Sect. Tetranthera, 202 
Sect. Tetrapteron, 237 
abramsi, 293 
alyssoides, 352, 362 
alyssoides var. decorticans, 358 
alyssoides var. minutiflora, 371 
alyssoides var, typica, 363 
alyssoides var, villosa, 362, 364 
andina, 378 
andina var. anomata, 376, 378 
andina var. hilgardii, 377 
andina f. tripetala, 376, 378 
andina var. typica, 378 
angelorum, 192 
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Oenother&-Continued 
arenaria, 236 
bistorlo, 256, 264, 267 
bi3torta var. hallii, 271, 292 
bi.toria var. typica, 267 
bi.torla var. veitch£ana, 267, 271 
boothii, 352, 365 
boothii subap. alyssoides, 363 
boothii subep. booth ii, 365 
boothii BUbsp. conde1llata, 362 
boothii Bubap. decorticans, 358 
boothii subap. de86Ttorum, 360 
boothii Bubap. intermedia, 364 
boothii subap. inyoen8is, 360, 361 
boothii var. pygmoea, 366 
boothii Bubap. Tutila, 358, 360 
boothii var. typica, 364, 365 
breviflora, 180, 237, 249 
brtvipu, 205 
brevipe3 fluhsp. arizanica, 207 
bTevipe. subap. brevipes, 205 
brevipu var. multijuga, 207 
brevipe. BUbap. paUidula, 206 
brevipea var. paUidula, 206 
brevipe. race parryi, 227 
brevipe. var. parviftora, 207 
brevipea var. ~capoidea, 224 
bretJipt8 var. typica, 205 
californica, 197 
campt8trilJ, 321 
camputri8 8ubsp. campe.stri8, 321, 

329 
campd'tru var. cruciata, 345 
campe8trilJ subsp. parishii, 321 
cardiophylla, 234 
cardiophyUa Bubsp. cardiopkylla, 234 
cardiophyUa subsp. cedro.enm, 236 
cardiophy.lla var. longituba, 236 
cardiophyUa var. petiolaris, 234 
cardiophylla subsp. robusta, 235 
cardiophyUa var . • plendens, 236 
cardiophyUa var. typical 234 
cedrosensi~·, 236 
chamaenerioides var. torta, 371 
chaminonis, 341 
cheiranthi/olia, 265 
cheiranthijolia var. contorta, 345 
cheiranthifolia f. delicatula, 267 
cheiranthifolia var. nitida, 167, 265 
cheiranthifolia var. sujJruticosc, 259 
ch.eiranthi/olia var. typical 265 
chilensis, 342 
clavae/ormis, 216 

Oenothera-Continued 
clavaeformt'8 8ubsp. aurantiaca, 218 
clavaeformu var. aurantiaca, 175, 

216, 218 
clavaeformi4 suhap. cilriruz, 213 
clavae/ormis sub8p. clavae/ormis, 217 
clavaeJormia eubsp. cruci/orm-u, 213 
clavaeformis var. cruci/ormis, 213, 

214 
dcwaeformil eub8p. funerea, 216 
clavae/onnis subsp. integrior, 215 
clavae/armis Bubsp. 14ncifolia, 214 
clavae/ormis var. peebusii, 218 
clauaejormis Bubsp. peirsonii, 219 
clavae/armis var. peir8onii, 219 
clavaejormis var. purpuraacena, 213 
clavaejormia sublSp. rubeacena, 221 
clavaeformia var. typica, 215, 217 
clavae/m mia subep. lDz'guinsiz', 221 
clavae/ormis subep. yumae, 220 
con/ertiflara, 203 
contorta, 166, 307, 339, 345 
contorla var. conivrta, 306, 346, 350 
contorla var. dillariwta, 339, 340, 

342 
contorta vaT. epz'lobioides, 306, 307, 

329, 333, 339, 340, 342, 346, 350 
contorla var. jkxuOta, 307, 312, 318 
contorta va.r. pubens, 307 
conlorta var. 8trigulo8C&, 306, 307, 

333, 346, 350 
contorta var. typica, 306, 307, 345, 

350 
crassifolia, 190 
cra88ifolia var. leptocarpa, 197 
cra8siuscula, 192, 196 
cruci.ta, 321, 323, 329, 332, 346, 350 
crucifOillti8, 213 
decortican8, 352, 358 
de:coTticans va.r. condenaata, 362 
decortican& Va.T. desertorum, 360 
decorticana var. inte:,"ltdia, 352 
de:corticans vaT. inyoensls, 352 
decorticans vaT. Tutila, 352, 358, 361 
decorticana Var. typica, 358 
dent4la, 179,306,307,321,332,333, 

339, 340, 341, 346, 350 
dentata var. campestria, 321, 329, 

339, 340, 342 
den lata var. cruciata, 345 
ctentala var. dentata, 339 
dentata var. gumanii, 310 
dentata var.johnaUmii, 307, 310, 321 
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Oenothera-ConLinued 
dentata var. parishii, 321 
deserti, 352 
divaricata, 205 
eastwoodiae, 222 
erythra, 356 
eulobus, 197 
exilis, 202, 229 
gauraeflora, 358 
gauraeflora race boothii, 365 
gauraeflora var. caput·medusae, 369 
gauraeflora var. hitchcockii, 363 
gauraejlora var. vermicuiata, 369 
graciliflora, 250 
gracilis, 165 
guadaiupensis, 272 
guadalupensis 8ubsp. clementina, 

275 
guadalupensis subsp. guadalupensis, 

272 
hall ii, 292 
heterantha, 237, 242 
heterantha var. taraxaci/olia, 243 
heteTochromo, 231 
heterochroma subsp. heterochroma, 

232 
heterochroma. var. mtgalantha, 229 
htterochroma gubsI>. monoensis, 232 
heterochroma var. monoensis, 232 
heterochroma var. typica, 231 
heterophylla, 267, 342 
hilgardi, 377 
hirta , 257, 279 
nirta var. ex/oliata, 271 , 293 
hirla var. kirla, 281 
hirta var. ignota, 287, 290, 298 
hirta var. jone3ii, 282, 295, 298, 302 
hirta var. jone41'i f. reedt'i, 282 
hirta var. typica, 275, 277, 279, 295, 

298 
hirtella, 256, 282 
h1l8Bopi/olia, 344 
ignota, 287, 29~ 
kernensia, 309 

• 

kernensis subsp. gil1tUJnii, 310 
kernensis subsp. kernensis, 309 
kernensis subsp. mojavensis, 310, 

311 
leptocarpa, 197 
megalantha, 229 
micrantha, 256, 257, 275, 277, 279, 

29;), 302, 304, 30."), 380 
micrantha var. abrarrutii, 293 

Oenothera-Continued 
micrantha var. acuminata, 339, 340, 

342 
micrantha var. exfoliata, 293 
micrantha var. hirtella, 282 
micrantha vaT. if/nota, 287, 290, 381 
micrantha var. jone.sii, 282, 286 
micrantlta var, reedii, 282 
minor, 371 
minor var. cU3ickii, 371, 373 
minor var. typica, 371 
minutiftora, 342 
muitijuga, 207 
muitljuga vaT. orientalu, 211 
mult1juga var. parvijlora, 207, 211 
muitijuga var. typica, 207 
munzii, 222 
n.evadtn8U, 369 
nitida, 265, 266, 382 
nuttallii, 245 
Qvota) 238 
pallida, 256 
pallidula, 206 
palmeri, 252 
parryi, 227 
parryi C. lenuislJima, 227 
parviflorn, 207 
parvula, 318 
phlebophylla, 207 
primuloidea, 238, 243 
pteTosperma, 375 
puben8, 316 
p ygmaea, 366 
rolila, 358, 360 
3capoidea, 180, 224-
3Mpoidea var, aUTantiaca, 217 
scapoidea subsp. brachycarpa, 226 
8capoidea var. clavae/ormis, 216 
8capoidea var. easiwoodae, 222 
scapoidea subsp. macrocarpa, 225 
scapoidea var. parryi, 227 
8capoidea var. purpurascen,g, 215 
scapoidea subsp. soopoidea, 224 
soopoidea var. seorsa, 224 
scapoidea var. tortilis, 211 
sropoidea var. typica, 224 
scapoidea subsp. utahenst'B, 226 
Bceptrostigma, 196 
speculicoia subsp. hesperia, 210 
speculicola subsp. speculicola, 209 
8pira1£8, 265 
spiralill f . arcuata, 257 
spiraiis f . clypeata, 257 
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Ocnothera-Continued 
apiralis var. linean" 259 
spiralis var. nitida, 265 
spiralis f. viridescens, 259 
$piralis vaT. virideaCtnB, 259 
.triguioso, 333 
striguloso vaT. epilobioidt8, 333 
8ubacaulu, 243 
8ubacaulis vaT. tarazaciJolia, 243 
ianaeeli/olia, 245 
tenuifolia, 341 
tenui88ima, 227, 228 
torulo.a, 308, 344 
torulosa f. chilensi8, 342 
torulosa f. cruciata, 345 
toruws« race helianthemiftora, 321 
torulosa f. mirto, 345 
ioruloaa f. permizta, 321 
utahensis, 363 
virtscen8, 259 
viridt8Cen8, 259 
walkeri, 211 
walkeri 8ubsp. tortilu, 211 
wa~oni,', 207 

Onagraceae, 161,277, 341, 351 , 377, 382 
Onagrcnc, 161, 162, 163, 164, 170, 175, 

231, 233, 247, 373, 375, 382 
Onothera-See Oenothera 
Polygonaceae, 165 
Salpingia, 162 
Sphaero8tigma, 164, 179, 264 

acuminatum, 342 
allluoirk8, 362 
al1l88oide8 var. macrophyllum, 363 
aly~~oides var. minuUjlorum, 371 
andinum, 378 
andinum var. hilgardii, 377 
andinum var. minutum j 380 
angelo rum, 192 
arenicola, 256, 282 
bi$tortum, 267, 271 
b~tortum var. reedii, 282 
b~tortum var. veitchianum, 267 
boothii, 365 
boothii var. pygmaeu.m, 366 
camputre, 321 
campe~tre var. helianthemiftorum, 321 
campe~tre var. minu8 (/lminor"), 345 
camputre var. mixtum, 345 
campestre var. pan'shii, 321 
chamaenerioidu, 356 
cAamillonil, 341 
cheiranthi/olium, 265 

Polygonaceae Continued 
contortum, 345 
contorlum var. jlexuo8um, 318 
conlOTlum var. green-ei, 333 
contorlum vat. puben.s, 316 
decortican~, 358 
dentato 6ubsp. campestris, all 
dentalum, 307, 342 
d .. erti, 352 
divaricatum, 342 
eTythrum, 356 
filiforme, 318 
jlexuo8um, 318 
gauraeftorum, 358 
hallii, 256, 292 
h,/erophyUum, 342 
hiigardi, 377 
hirullum, 256, 282 
hir~llum var. montanum, 282 
hirtum, 279 
hitchcockii, 363 
implexum, 363 
lmmoni,365 
macrophllUum, 363 
micranthum, 256, 279 
mitranlhum var. u/olialum, 293 
micranthum var. jonelfii, 282 
minus C'minor"), 371 
n.elsonii, 371 
nevodmfe, 369 
nitidum, 265 
orthocarpum, 316 
paUidum, 256, 293 
paradozum, 380 
ptJTVulum, 318 
pter08permum, 375 
pub""" 316 
ra71W8le8imum, 242 
re/ractum, 352 
rutilum, 358 
senez, 365 
'pirate, 265, 381 
.piralB var. clypeotum, 258 

'pir4le var. viridacen.8. 259 
.t.rigulo.um, 333, 334 
tenui/olium, 342, 343 
tortum, 371 
tortum var. ecutwoodae, 371 
tortuo'G, 369 
utahtme, 363 
tteitcltianum, 267. 381 
viNde.cefU, 259 
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Stenosiphon, 161, 162, 163 
Taraxia, 164, 180, 237 

brevijlora, 249 
graciliftora, 250 
heterantha, 243 
heterantha var. taraxacifolia, 243 
longijlora, 245 
ovata, 238 

Taraxia-Continued 
palmeri, 252 
8ubacaulis, 243 
tanacetifolia, 245 
taraxacifolia, 243 
tikurana, 245 

Xyionagra, 161, 163, 170 

• 
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