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A  REVISION  OF  THE  LUPINUS  ARBUSTUS  COMPLEX

OF  THE  LAXIFLORI

David  B.  Dunn

During  and  prior  to  the  preparation  of  the  manuscript  of  Lupinus  for
the  Flora  of  Nevada  (Dunn,  1956a),  the  type  specimens  of  over  500
North  American  lupines,  exclusive  of  species  from  Mexico,  were  exam-
ined.  For  each  of  these  types,  notes  were  taken,  photographs  were  made,
and  floral  parts  were  dissected  and  mounted  in  plastic,  as  described  by
Dunn  (1954).  One  of  the  most  important  groups  of  type  specimens  ex-
amined  was  the  Lindley  collection  of  Douglas  type  specimens,  Cambridge
University  (Dunn,  1956b).  As  a  result  of  the  extensive  survey  of  these
type  specimens,  together  with  careful  study  of  the  collection  data  recorded
by  Douglas  in  his  journal  (1914),  it  was  deemed  necessary  to  make  sev-
eral  nomenclatural  changes.  Some  of  these  were  published  earlier  by  me
(Dunn,  1955)  so  that  the  names  would  be  available  for  use  in  the  Flora
of  Nevada.  The  opportunity  now  presents  itself  for  discussion  of  the
problems  centering  around  L.  arbustus  and  closely  related  taxa,  and  for
a  full  explanation  of  the  recombinations  pertinent  to  this  complex.

In  studying  the  Douglas  type  material  from  the  Lindley  Herbarium
(Dunn,  1956b),  I  came  to  the  conclusion  that  Lindley's  original  descrip-
tion  and  illustration  of  L.  laxiflorus  (Bot.  Reg.  t.  1140,  1828)  did  not
match  the  specimen  labeled  L.  laxiflorus  {Douglas  297,  fig.  1).  Instead,
his  description  and  illustration  match  the  specimen  labeled  L.  tenellus
{Douglas  277,  fig.  2  )  .  It  is  only  possible  to  conjecture  upon  how  this  error
came  about.  Whether  the  mixing  of  the  two  names  occurred  as  an  error  by
Douglas  in  collecting  ripe  seed  at  a  later  date  than  his  herbarium  sample
or  as  an  error  when  the  seeds  were  planted,  it  is  now  impossible  to  say.
In  my  opinion,  however,  the  description  and  illustration  are  critical  and
must  go  with  the  specimen  they  fit  rather  than  with  the  specimen  which
bears  the  cogent  name,  particularly  for  early  material  collected  prior  to
the  adoption  of  the  type  concept.  (See  Appendix  1,  paragraph  4a,  and
Articles  19,  21;  International  Code,  1952).  This  interpretation,  however,
has  resulted  in  the  necessity  for  retypifying  L.  laxiflorus,  and  for  bringing
this  name  {L.  laxiflorus  Dougl.  ex  Lindl.,  not  Agardh)  into  synonymy
under  L.  argenteus  Pursh.  subsp.  argenteus  var.  tenellus  (Dougl.  ex  G.
Don)  Dunn,  since  the  taxon  involved  is  considered  as  below  specific
rank.  The  reason  for  the  use  of  the  varietal  name  tenellus  is  simply  prior-
ity  within  a  given  rank  (Articles  16,  66,  67,  and  70;  International  Code,
1952).  Fortunately  L.  argenteus  was  published  by  Pursh  in  1814  so  the
name  L.  argenteus  was  not  upset  by  recognizing  that  L.  laxiflorus  was  a
part  of  that  species.  Torrey  and  Gray  were  the  first  to  apply  a  name  below
the  rank  of  species  to  the  taxon  tenellus  (see  number  1  in  taxonomic  treat-
ment).  The  "y"  used  by  Torrey  and  Gray  as  a  prefix  to  the  trinomial
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Fig. 1 (left). Photograph of the specimen in the Lindley Herbarium bearing the
label L. I'jxif.orus. I have designated this specimen as the type of L. arbustus subsp.
neolaxiflorns Dunn. It does not m^atch Lindley's illustration or description in several
important characters (see text).

Fig. 2 (right). Photograph of the specimen in the Lindley Herbarium bearing the
label L. tenellus. This specimen matches Lindley's description and illustration of
L. laxiflorus quite closely, with minor deviations (see text). This taxon is treated as
L. argenteus subsp. argenteus var. tenellus (Doug, in G. Don) Dunn.

name  tenellus  has  generally  been  conceded  to  mean  a  variety  since  it  was
not  the  practice  of  the  time  to  designate  subspecies.

This  retypification  of  L.  laxiflorus  necessitates  the  redesignation  of  the
taxon  classically  known  as  L.  laxiflorus  to  subsp.  neolaxiflorus  (Dunn,
1955  )  and  placing  it  under  L.  arbustus  Dougl.  exLindl.  (Bot.  Reg.  t.  1230,
1829)  which  is  the  next  specific  epithet  in  line,  thus  retaining  as  much
continuity  of  the  name  as  possible.  The  name  laxiflorus,  then,  is  no  longer
spread  over  five  other  subspecific  taxa,  but  is  restricted  to  subsp.  neo-
laxiflorus  specifically,  the  taxon  to  which  Agardh  and  botanists  since  then
have  been  applying  the  name  laxiflorus  in  the  strict  sense  and  not  in  the
broad  sense  employed  in  current  manuals.

The  characters  of  most  fundamental  importance  in  interpreting  the
specimen  labeled  L.  tenellus  to  be  the  taxon  described  by  Lindley  as  L.
laxiflorus  are:  1  )  the  short  petioles  throughout,  about  as  long  as  the  leaf-
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Fig. 3. Chart of the floral parts of the taxa within Lupinus arbustus, solid lines
drawn to the typical shape and uniform scale of the mean measurements of 25 indi-
viduals (numbers 2b, etc., refer to taxa in text and on Map 1). Dotted lines represent
parts beneath the surface, folds under the outer surface or, as in the banner and wings,
the range of shape. The horizontal rows from bottom to top represent 1) left side
view of entire flower; 2) flattened dorsal view of the banner, the two halves showing
the range in the amount of pubescence; 3) left wing; 4) right side view of keel;
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lets  (fig.  2)  and  illustrated  by  the  artist  in  Edwards'  Botanical  Register
(t.  1140,  1828)  ;  2)  the  leaves  appearing  fasciculate  due  to  the  short  peti-
oles  and  to  the  occurrence  of  several  leaves  on  the  dwarf  axillary  branches
present  at  most  of  the  nodes  at  an  thesis  of  the  primary  racemes;  3)  leaf-
lets  linear  to  linear-elliptic-oblanceolate  as  illustrated;  4)  the  slender
purplish  stems  referred  to  by  Lindley;  the  specimen  labeled  tenellus  is
distinctly  purplish  and  slender  by  contrast  with  the  specimen  labeled
laxiflorus  ;  5  )  the  obcordate  shape  of  the  banner  described  and  illustrated  ;
and  6)  the  floral  parts  (plastic-coated  dissections)  match  the  illustration,
t. 1140.

Lindley  's  statements  referring  to  an  absence  of  bracteoles  (in  his  de-
scription  of  L.  laxiflorus)  and  a  beardless  keel  are  both  erroneous  since
both  of  the  specimens  labeled  L.  tenellus  and  L.  laxiflorus  have  bracteoles
and  ciliate  keels,  although  the  former  has  the  least  ciliation.  Both  also
have  a  spur  about  0.5  mm.  long  at  the  base  of  the  upper  lip  of  the  calyx.

The  shape  and  conformation  of  the  floral  parts  (fig.  3c,  sohd  lines)
were  drawn  from  Douglas  297  (fig.  1),  which  is  considered  typical  for
L.  arbustus  subsp.  neolaxiflorus.  The  extent  to  which  the  flowers  differ
from  the  illustration  in  Edwards'  Botanical  Register  (t.  1140)  should  be
apparent.

It  should  be  noted  that  more  of  the  characters  which  indicate  that  the
specimen  labeled  L.  tenellus  is  the  taxon  described  as  L.  laxiflorus  are  to
be  found  in  the  illustration  than  are  found  in  the  description.  T  dare  say
this  situation  is  not  uncommon  among  taxa  described  in  either  Edwards'
Botanical  Register  or  in  the  Curtis'  Botanical  Magazine.  That  the  pur-
pose  of  an  illustration  is  to  clarify  characters  difficult  to  describe  in  words
is  recognized  by  the  Recommendation  54F  of  Article  54,  International
Code  (1952),  where  illustrations  are  recommended.  I  would  contend  that
where  such  are  provided  with  the  original  description  that  the  illustra-
tions  are  an  integral  part  of  the  description.  The  extent  to  which  illustra-
tions  are  recognized  by  the  Code  is  noted  in  Article  21  in  which  it  is  stated
that  an  illustration  or  a  description  may  become  the  type  for  a  species
without  a  type  specimen.  It  should  further  be  pointed  out  that  the  specie
mens  in  the  Lindley  Herbarium  considered  as  types  are  more  technically
lectotypes.  Thus,  Article  19  is  involved  regardless  of  who  wrote  the  name
L.  laxiflorus  on  the  specimen  (fig.  1).  Note  again  the  wording  in  the  In-
ternational  Code  (Appendix  1,  paragraph  4a,  Determination  of  types);
wherein  "recognizable  figures"  are  specifically  acknowledged  as  being  a
means  of  determining  what  material  has  been  described.

My  interpretation,  previously  published  in  outline  (Dunn  1955,  1956b)  ,
has  been  questioned  by  Phillips  (1955,  p.  196),  whose  paper  came  out

5) inside view of the unfolded calyx cup, slit from the left sinus to the pedicel. Since
the floral parts for 2a and 2b are very similar in shape, only the wing is illustrated
for 2a (within the 2b series) ; the wing of 2b is glabrous both laterally and margin-
ally near the claw (not illustrated). Subspecific entities are indicated by the key
figures: 2a-2f.
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2a.  Lupinus  arbustus  subsp.  arbustus  var.  arbustus  A
2b.  Lupinus  arbustus  subsp.  arbustus  var.  montanus  o
2c,  Lupinus  arbustus  subsp.  neolaxif  lorus  •
2d.  Lupinus  arbustus  subsp.  silvicola  A
2e.  Lupinus  arbustus  subsp.  calcaratus  +
2f.  Lupinus  arbustus  subsp.  pseudoparvif  loru  s  C
Intermediates or hybrids

Fig. 4. Distribution of the taxa within Lupinus arbustus.
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after  I  had  submitted  this  present  manuscript  for  pubHcation  in  June,
1955.  Phillips  admits  that  Lindley's  description  of  L.  laxiflorus  does  not
fit  the  specimen  labeled  L.  laxiflorus,  but  he  believes  the  latter  to  be  la-
beled  in  Lindley's  handwriting,  whereas  I  am  convinced  it  is  in  Agardh's.
Phillips  borrowed  only  the  types  designated  as  L.  tenellus  and  L.  laxi-
florus.  Phillips  fails,  however,  to  recognize  the  significance  of  the  coinci-
dence  of  morphological  characters  in  Lindley's  description  and  illustration
of  L.  laxiflorus  with  the  characters  shown  in  the  specimen  labeled  L.  ten-
ellus,  nor  does  he  recognize  the  significance  of  the  characters  which  differ-
entiate  the  specimen  labeled  L.  tenellus  from  the  specimen  labeled  L.
laxiflorus.

Phillips,  in  other  words,  relies  on  what  has  been  presumed  to  be  the
type  specimen  irrespective  of  the  facts  that  the  authorship  of  the  hand-
writing  thereon  is  uncertain  and  that  neither  the  type  description  nor  the
illustration  fits  this  presumed  type  specimen.  It  should  be  emphasized
that  the  type  concept  was  not  accepted  in  pLurope  until  the  1930's,  after
which  time  type  labels  were  placed  on  specimens  by  current  workers;
sometimes  sheets  with  type  material  were  cut  apart  and  the  parts  mounted
on  separate  sheets;  and,  in  one  case  of  which  I  know,  the  type  label  was
transferred  to  the  wrong  half  of  the  sheet.  There  has  been  too  much
chance  for  error  in  the  processing  and  reprocessing  of  the  early  specimens.
With  this  early  material  it  is  not  the  specimen  considered  as  the  type  it-
self,  but  the  description  and  illustration  which  are  critical,  as  noted  re-
peatedly  in  the  International  Code  (1952,  Articles  19,  21,  and  Appendix
1).  In  the  case  of  the  lupines  under  consideration,  I  have  made  a  consid-
erable  effort,  as  already  stated,  to  clarify  these  matters  and  to  coordinate
the  type  localities  as  given  in  Douglas'  Journal  (Dunn,  1956b)  with  the
type  specimens  in  the  Lindley  Herbarium  and  with  their  published  de-
scriptions.

The  taxonomic  problems  involved  with  the  treatment  of  lupines  have
been  multiplied  considerably  since  settlement  of  western  North  America.
Extensive  cattle  grazing  undoubtedly  created  numerous  openings,  and  in
more  recent  years  the  great  increase  of  roads  has  greatly  multiplied  the
disturbed  areas.  Lupines  are  early  invaders  in  areas  very  low  in  soil  nitro-
gen  such  as  the  exposed  subsoils  of  road  cuts  or  areas  vacated  by  receding
glaciers  (Lawrence,  verbal  communication,  1950).  Road  cuts  are  com-
monly  inhabited  by  lupines,  a  site  inadequate  for  most  plants  lacking  a
means  of  nitrogen  fixation.  Several  species,  normally  perennial  but  ca-
pable  of  maturing  seed  in  one  season,  are  now  commonly  found  scattered
through  grainfields.  Such  extensions  of  suitable  habitat  have  undoubtedly
resulted  in  many  range  extensions  during  the  past  hundred  years,  thus
bringing  taxa  into  contact  which  may  have  appeared  quite  distinct  in
Douglas'  time,  but  which  had  not  been  segregated  sufficiently  long  to  de-
velop  adequate  barriers  to  hybridization.  The  study  of  the  taxa  of  Lupinus
encompassed  in  the  Flora  of  Nevada  has  revealed  that  there  are  occasional
morphological  intermediates  between  many  of  the  closely  related  taxa.
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Many  of  these  intermediates  have  been  collected  since  settlers  and  mech-
anization  have  come  to  the  country.  While  it  is  readily  admitted  that  col-
lecting  conditions  became  simpler  with  the  advent  of  roads,  accounting
for  increased  knowledge  of  the  genus,  another  explanation  must  also  be
considered  as  possible,  if  not  probable,  for  the  occurrence  of  morphologi-
cal  intermediates.  This  is  Edgar  Anderson's  theory  of  introgressive  hy-
bridization  (  1949)  ,  which  appears  to  fit  the  situation  well.  His  explanation
of  the  survival  of  hybrid  swarms  gives  a  plausible  reason  for  the  existence
of  these  intermediates,  although  it  is  questionable  if  they  do  more  than
survive  long  enough  to  permit  some  gene  flow  between  what  are  otherwise
well-established  taxa  with  genomes  that  have  been  selected  by  the  envi-
ronment  over  a  long  period  of  time.  The  question  arises  as  to  how  to  deal
taxonomically  with  these  intermediates.  If  all  the  taxa  which  have  inter-
mediates  between  them  were  placed  in  one  species,  the  genus  Lupinus
would  be  reduced  to  a  handful  of  species,  but  the  keys  to  separate  the
subspecific  taxa  would  indeed  be  complex.  I  believe  it  is  far  better  to  treat
many  of  the  taxa  as  ecospecies  in  the  sense  advanced  by  Anderson.

At  this  point  I  wish  to  express  my  appreciation  to  the  officials  of  the
herbaria  cited  in  the  text  below  for  the  loan  of  the  material  and  especially
to  Dr.  P.  A.  Munz  for  the  use  of  the  facilities  at  the  Rancho  Santa  Ana
Botanic  Garden  where  most  of  the  work  on  this  paper  was  done.

Key to the Taxa

Petioles all short, 2-4 cm. long, the lower ones commonly not much longer than the
leaflets, occasionally up to 8 cm. long; leaves cauline; banner obcordate to orbi-
cular, sparsely pubescent in the dorsal grooves; the wings glabrous; calyx spur
generally wanting, short but present in L. argenteus subsp. argentens var. ten-
ellus. {Lupinus argenteus and allies; not treated here except for the nomenclature
of  the  var.  tenellus)  1.  L.  argenteus  subsp.  argenteus  var.  tenellus

Petioles gradated, the lower ones 8-15 cm. long, to 2-4 cm. long on the uppermost
leaf ; commonly mostly basal leaves but members of some taxa with the leaves
all cauline, then with the longest lower petioles over 10 cm. long; banner obovate
to orbicular; calyx spur generally well-developed, except in L. sulphureus and
allies.

Banner glabrous (a few individuals with some pubescence on the back) ; wings
glabrous; the base of the calyx enlarged, gibbous above, not spurred.

L. sulphureus and allies, not treated here.
Banner generally abundantly pubescent over the central area of the back, some-

times only sparsely pubescent in the grooves or sometimes glabrous; wings
generally with lateral pubescence near the tip but sometimes glabrous in mem-
bers of two taxa ; calyx spur generally well-developed.

Leaflets glabrous above, or glabrate, oblanceolate, 6-10 mm. wide, banner and
wings pubescent or often glabrous; in damp habitats; northeastern Wash-
ington and the Rocky Mountains 2f. L. arbustus subsp. pseudoparviflorus

Leaflets pubescent above, sparsely so in some, generally linear-elliptic, to oblan-
ceolate, banner and wings pubescent, or often glabrous in subsp. neolaxi-
jiorus; California, Nevada, Oregon, Washington and the southern half of
Idaho.

Flowers 6.5-9.5 mm. long, excluding the spur.
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Plants 2-4 dm. tall, stems clumped, generally with several long-petioled
(8-12 cm.) basal leaves; wings and banner glabrous or pubescent;
Wenatchee Mountains, Washington, south-eastward into the Snake
River drainage of southern Idaho (specimens from the southeastern
part of the range exhibit a reduction in the number of basal leaves
and an increase in pubescence and height of plant).

2c. L. arbustus subsp. neolaxiflorus
Plants 4-5 dm. tall, stems few, with few or no basal leaves, the leaves

oblanceolate or narrowly so, sparsely pubescent above; wings pubes-
cent at the tip; spur somewhat slender; banner orbicular, pubescent
in the dorsal grooves; northern Sierra Nevada, Cahfornia, and Cas-
cade  Mountains,  Oregon  2d.  L.  arbustus  subsp.  silvicola

Flowers 9.0-14 mm. long, excluding the spur; banner and wings pubescent,
the banner rarely glabrous.

Flowers 11-14 mm. long, generally white or light yellow to lavender (see
also var. montanus) , intermediates bright purplish blue; calyx spur
slender, 1-3 mm. long; upper lip generally 6-7 mm. long; wings and
flower slender, viewed laterally; Great Basin.

2e. L. arbustus 5ubsp. calcaratus
Flowers 9-12 mm. long; purplish blue to pinkish lavender, drying blue;

calyx spur blunt and broader, 1-1.5 mm. long; upper lip 5 mm. long;
wings 4-5 mm. wide, the flowers appearing wider; mountains of
northeastern Oregon and southward into the southern Sierra Nevada,
California.

Wings with pubescence laterally near the apex only.
2b. L. arbustus subsp. arbustus var. montanus

Wings with pubescence as above but also with cilia above or below the
claws or with lateral villi on the veins near the claws, or with hairs
at all three locations 2a. L. arbustus subsp. arbustus var. arbustus

1.  LUPINUS  ARGENTEUS  Pursh  Subsp.  ARGENTEUS  Var.  TENELLUS
(Dougl.  in  G.  Don)  D.  Dunn,  Leafl.  West.  Bot.  7:  254.  1955.  (G.  Don  cites
Dougl.  mss.  but  the  description  is  not  a  copy  of  anything  in  Douglas'
Journal;  some  other  mss?).  Type.  Douglas  277,  31  May  1825  (CGE),
p.  125  in  Douglas'  Journal,  collected  from  the  vicinity  of  the  Grand  Rap-
ids  of  the  Columbia  River,  Washington  or  Oregon  (±40  miles  "?",  Doug-
las'  hiking  range).  Lupinus  laxiflorus  Dougl.  ex  Lindl.  not  Agardh,  Bot.
Reg.  t.  1140.  1828.  Lupinus  tenellus  Dougl.  in  G.  Don,  Gen.  Hist.  Dichl.
PL  2:367.  1832.  Lupinus  laxijiorus  var.  ("y")  tenellus  (Dougl.  in  G.  Don)
Torr.  &Gray,  Fl.  N.  Am.  1:377.  1840  (L.  folio  sus  var.  C^'')  stenophyllus
Nutt.  mss.  ibid,  in  syn.).  Lupinus  stenophyllus  Nutt.  ex  Rydb.  Bull.  Tor-
rey  Club  34:42.  1907.  Lupinus  argenteus  var.  stenophyllus  (Nutt.  ex
Rydb.)  Davis,  Flora  Idaho,  492.  1952.  Lupinus  lanatocarinatus  C.  P.
Smith,  Sp.  Lup.  317.  1942  (an  intermediate  with  L.  caudatus  KelL).
Type.  East  of  Fort  Hall,  Bingham  County,  Idaho,  Davis  137-35  (IDS).
Lupinus  jremontensis  C.  P.  Smith,  Sp.  Lup.  320.  1942.  Type.  Sand  dunes
6  miles  northwest  of  St.  Anthony,  Fremont  County,  Idaho,  Davis  326
(DS,  isotype  at  IDS).  Lupinus  edward-palmeri  C.  P.  Smith,  Sp.  Lup.  572.
1946.  Type.  Big  Butte  Station,  Idaho,  Palmer  558  (US).  Lupinus  carci-
formes  C.  P.  Smith,  Sp  Lup.  574.  1946.  Type.  Four  miles  south  of  Macks
Inn,  Fremont  County,  Idaho,  Christ  &  Ward  14899  (DS,  isotype  at  NY).
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Lupinus  hullianus  C.  P.  Smith,  Sp.  Lup.  573.  1946.  Type.  From  a  burn,
Clark  County,  Idaho,  Hull  235  (USFS  91141,  co-type  DS-Sm.).i  Lupi-
nus  montis-cookii  C.  P.  Smith,  Sp.Lup.  726.  1952.  Type.  Cook  Mountain,
Clearwater  Forest,  Idaho,  Sutton  70  (USFS  38580).

A  detailed  description  is  not  presented  here,  since  it  is  considered  that
such  properly  belongs  in  a  monographic  treatment  of  the  "argenti"  which
will  be  presented  at  a  later  date.  The  name  tenellus  has  priority  at  the
rank  of  variety.  The  name  stenophyllus  may  require  recognition  at  some
rank  below  the  level  of  species  when  the  type  specimen  is  located.  It  is
not  possible  to  separate  the  two  as  Rydberg  did,  since  the  type  of  tenellus
has  a  distinct  but  short  spur,  which  Rydberg  used  to  characterize  steno-
phyllus.  Hence,  the  treatment  of  var.  stenophyllus  as  a  synonym  of  var.
tenellus  as  given  in  Torrey  and  Gray's  Flora  of  North  America  appears
correct.  The  short  spur,  however,  led  Torrey  and  Gray  to  place  the  variety
tenellus  in  the  species  L.  laxiflorus  sensu  Agardh.  The  taxon  tenellus  (L.
laxiflorus  of  Lindl.)  belongs  in  the  species  argenteus,  as  pointed  out  by
Davis  (Fl.  Idaho,  1952)  ,  because  of  the  shape  of  the  banner.  There  is  also
a  light  patch  of  ciliation  on  the  back  of  the  banner  under  the  hp  of  the
calyx,  a  character  which  occurs  consistently  throughout  the  L.  argenteus
complex  (except  in  L.  rubricaulis)  .  The  pubescence  on  the  back  of  the
banner  in  the  L.  arbustus  group  ranges  from  none  to  an  extensive  area  on
the back.

2a.  Lupinus  arbustus  Dougl.  ex  Lindl.  Bot.  Reg.  t.  1230.  1829  (subsp.
arbustus  var.  arbustus).  Lindley  wrote  "...  local  .  .  .  gravely  soils  in
North  California,  .  .  .  common  near  Fort  Vancouver  .  .  "  This  statement  is
in  error.  Douglas  went  to  California  on  December  22,  1830.  The  notes  in
Douglas'  Journal  (1914)  matching  this  taxon  place  the  type  region  near
Falls  of  the  Columbia  (Celilo  Falls,  Klickitat  County,  Washington  or
Wasco  County,  Oregon),  Douglas  296,  20  June  1825  (CGE).  Lupinus
laxiflorus  var.  arbustus  (Dougl.  in  Lindl.)  M.  E.  Jones,  Contrib.  West.
Botany  14:33.  1912.  Lupinus  laxiflorus  var.  laxiflorus  sensu  Phillips  pro
parte,  Res.  St.  State  Col.  Wash.  23:196.  1955.

Plants  3-6  dm.  tall;  dry  stems  3-4  mm.  in  diameter,  finely  sericeous  to
densely  subappressed-sericeous;  lower  petioles  8-13.5  cm.  long,  present
at  flowering  or  the  leaflets  fallen;  leaflets  of  the  largest  leaves  8-12,  4-5.5
cm.  long,  5-8  mm.  wide,  linear-oblanceolate,  tending  to  be  conduplicate,
arcuate,  the  tips  acute;  peduncles  3-5  cm.  long;  flowers  10-12  mm.  long;
base  of  the  upper  calyx  lip  developed  into  a  distinct  spur  1-1.5  mm.  long;
banner  reflexed  above  the  midpoint,  pubescent  over  the  central  area  of
the  back  and  pubescent  in  the  ventral  sulcus  near  the  umbos;  wings  with
lateral  pubescence  near  the  tip  and  also  with  lateral  villi  on  the  veins  near
the  claws  and  ciliation  on  the  edges  above  and  below  the  claws;  keel

1 DS-Sm.=C. P. Smith Herbarium in the Dudley Herbarium, Stanford Univer-
sity. All other abbreviations of herbaria follow Lanjouw & Stafleu, Index Herbari-
orum 2. 1952.
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densely  ciliate  near  the  acumen  and  sparsely  so  above  the  claws,  also  with
lateral  villi  near  the  claws;  ovules  4-5;  mature  pods  not  seen.

The  variety  arbustus  in  its  typical  form  appears  to  be  of  rare  occur-
rence.  Unfortunately  the  specific  name  was  applied  by  Douglas  to  a  plant
{Douglas  296),  which  appears  to  be  of  hybrid  origin  or  perhaps  ancestral
to,  or  at  least  lying  between,  L.  caudatus  Kell.  and  the  rest  of  the  complex
treated  here  as  L.  arbustus,  of  which  L.  arbustus  subsp.  neolaxifiorus
Dunn  represents  an  extreme.  The  floral  characters  of  the  type  specimen,
Douglas  296,  in  the  Lindley  Herbarium  combine  traits  of  L.  caudatus
(which  has  lateral  villi  near  the  claws  of  the  wings  and  keel  and  marginal
cilia  above  and  below  the  claws  of  both  the  wings  and  keel,  the  hairs  occa-
sionally  absent  at  two  or  three  of  the  six  locations)  with  those  of  the  vari-
ous  subspecies  treated  here  under  L.  arbustus  (which  have  a  patch  of
pubescence  laterally  near  the  tip  of  the  wings,  commonly  absent  in  a  per-
centage  of  two  subspecies).  The  vegetative  affinity  and  nature  of  the  pu-
bescence  of  the  plant  are  both  very  close  to  var.  montanus  which  grades
into  subsp.  neolaxifiorus  in  one  direction  and  subsp.  calcaratus  in  the
other direction.

The  specimens  of  more  recent  collection  which  match  the  specimen
Douglas  296  are  from  what  appears  to  be  a  local  endemic  population  in
the  mountains  of  Klickitat  County,  Washington.  This  suggests  that
Douglas  collected  both  296  and  297  in  that  area,  but  it  is  possible  that  a
similar  population  may  exist  or  have  existed  on  the  south  side  of  the
Columbia  River  in  Wasco  County,  Oregon.

The  taxon  L.  caudatus  was  observed  to  be  sympatric  with  L.  arbustus
subsp.  calcaratus  (Kell.)  Dunn,  but  there  appears  to  be  a  barrier  to  hy-
bridization  since  no  intermediates  were  observed  in  herbarium  material.
Hence  L.  caudatus  was  retained  in  its  present  status,  rather  than  reducing
it  to  a  subspecies  of  L.  arbustus.  Lupinus  caudatus  appears  to  hybridize
with  several  of  the  other  subspecific  taxa  within  L.  arbustus,  however,  and
thus  may  form  one  end  of  an  overlapping  ring  of  subspecies  as  discussed
by  Goldschmidt  (1952,  p.  90).  Since  the  present  evidence  suggests  that
L.  caudatus  may  be  an  ecospecies,  it  was  considered  that  breeding  studies
would  be  necessary  before  reaching  a  decision  involving  any  change  in
status  of  L.  caudatus.  Judging  from  the  number  of  morphologically  inter-
mediate  herbarium  specimens  seen,  L.  caudatus  also  appears  to  hybridize
with  several  other  less  closely  related  taxa  than  those  mentioned  above.

Some  anomalies  have  resulted  from  what  appears  to  have  been  hybri-
dization  between  L.  caudatus  and  L.  arbustus  subsp.  silvicola  and  second-
ly,  L.  caudatus  and  L.  arbustus  subsp.  neolaxifiorus,  such  anomalies  re-
sembling  L.  arbustus  subsp.  arbustus  var.  arbustus,  but  being  well  beyond
the  range  of  the  typical  material  as  well  as  showing  vegetative  affinities
with  the  suggested  parents.  Five  such  specimens  are:  1  )  Congdon  (MIN),
July  25,  1891,  Independence  Mountains  of  Cassia  County,  Idaho;  2)
Christ  14486  (NY),  from  the  same  place;  3)  Lyle  (DS),  August,  1930,
7  miles  south  of  Lick  Ranger  Station,  North  Fork,  Wallowa  River,  Wal-
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Iowa  County,  Oregon;  4)  Congdon  (MIN),  near  Inspiration  Point,  Yo-
semite,  Mariposa  County,  California;  5)  Shoop  94  (UMO),  Majic  Dam,
Hailey,  Blaine  County,  Idaho.

Distribution. Washington. Klickitat County: vicinity of the Falls of the Colum-
bia, Douglas 296 (see type citation) ; hillsides at top of grade from Roosevelt to
Bickelton (flowers deep wine-red), Pickett, McMurray, & Dillon 1441 (WS) ; west-
ern Klickitat Countv (near Bingen?), Suksdorf 39 (WS) ; Columbus, Suksdorj 1792
(WS).
2b.  LupiNus  ARBusTus  subsp.  ARBusTus  var.  MONTANus  (HowclI)  Dunn,
Leaf!.  West.  Bot.  7:254.  1955.  Lupinus  laxifiorus  var.  montanus  Howell,
Erythea  3:33.  1895.  Type.  Mount  Hood,  Oregon,  T.  Howell  1494  (iso-
type,  UC,  MO).  Lupinus  laxifiorus  var.  cognatus  C.  P.  Smith  in  Jepson,
Man.  Fl.  PL  Calif.  527.  1925.  Type.  Wallowa  Mountains,  Oregon,  Cusick
3187  (DS).  Lupinus  lutescens  C.  P.  Smith,  Sp.  Lup.  235.  1940.  Type.
Badger  Mountain,  Douglas  County,  Washington,  Thompson  14626
(WTU).  Lupinus  proteanus  Eastw.  Leafl.  West.  Bot.  4:  190.  1945.  Type.
Emigrant  Pass,  Nevada,  Eastwood  &  Howell  231  (CAS).  Lupinus  per-
conjertus  C.  P.  Smith,  Sp.  Lup.  738.  1952.  Type.  Lemhi  Nat.  Forest,
Horse  Heaven  Pass,  Idaho,  Cusick  59  (USES  56696).  Lupinus  laxifiorus
var.  laxifiorus  sensu  Phillips  pro  parte,  Res.  St.  State  Col.  Wash.  23:  197.
1955.

Plants  3-6  dm.  tall;  dry  stems  2.5-3.5  mm.  in  diameter,  clustered,  from
a  woody  caudex,  sericeous;  longest  lower  petioles  9-16  cm.  long,  present
at  anthesis;  leaflets  of  largest  leaves  9-13,  3-4.5  cm.  long,  5-7  mm.  wide,
linear-elliptic  to  linear-oblanceolate,  densely  or  finely  sericeous  on  both
sides,  tending  to  be  conduplicate,  arcuate,  on  drying;  peduncles  3-5  cm.
long;  flowers  10-12  mm.  long;  spur  at  base  of  calyx  1-1.5  mm.  long;  ban-
ner  reflexed  above  the  midpoint,  pubescent  over  the  central  area  of  the
back  and  in  the  ventral  sulcus  near  the  umbos;  wings  with  lateral  pubes-
cence  near  the  tip  but  glabrous  on  the  basal  half  ;  keel  ciliate  along  the
upper  margins  but  otherwise  glabrous;  ovules  4-5;  pods  20-30  mm.  long,
6-8  mm.  wide,  sericeous  to  villous.

The  variety  montanus  is  morphologically  very  close  to  the  variety
arbustus.  The  variety  montanus  is  the  more  common  of  the  two,  and  the
vegetative  appearance  is  more  nearly  that  of  a  robust  subsp.  neolaxi-
fiorus.  The  var.  montanus  is  found  on  rocky  or  gravelly  montane  slopes
with  yellow  pines  or  at  higher  elevations.  The  smallest  specimens  of  var.
montanus  are  from  Kittitas  County,  Washington,  where  the  vegetative
characters  resemble  those  of  subsp.  neolaxifiorus  ,  but  the  flower  confor-
mation  is  typical  of  var.  montanus.  The  specimens  cited  from  Douglas  and
Chelan  counties,  Washington  {L.  lutescens  C.  P.  Sm.),  morphologically
belong  with  var.  montanus  but  apparently  there  has  been  introgression
from  L.  sulphureus.  The  white  color  makes  this  population  look  very
much  like  subsp.  calcaratus,  which  blends  into  var.  montanus  across  the
northern part of Oregon.

Distribution,  (partial  citation,  see  Map  1).  California.  Kern  County:  Shirley
Creek, Greenhorn Mountains, Griffith 464 (POM). Los Angeles County: Swartout
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Valley, San Gabriel Mountains, Munz 4607 (POM). Mariposa County: 8 miles west
of Glacier Point, Wiggins 9224 (POM). Siskiyou County: north of Weed, June 12,
1940, Lewis (LA).

Idaho. Adams County: Smith Mountain, Davis 2539 (WS). Nez Perce County:
Culdesac, May 20, 1932, Warren (WS). County?: Craig Mountains, Sandberg, Mac-
Dougal & Heller 226 in part (POM).

Nevada.  Douglas  County:  Spooner,  June  23,  1902,  Baker  (POM).  Esmeralda
County: Emigrant Pass, Eastwood & Howell 231 (CAS).

Oregon. Baker County: Cornucopia, slopes of Wallowa Mountains, Thompson
13343  (RSA,  WS).  Powder  River  Mountains,  August,  1896,  Piper  (WS).  Benton
County: near Corvallis, June 19, 1898, Kincaid (WS). Clackamas County: (both the
following are probably hybrids with subsp. silvicola) opposite Oswego, May 24, 1888,
Millard (WS) ; Oswego, May, 1889, Drake & Dickson (WS). Gilliam County: 3 miles
south of Olex, Hitchcock 19218 (RSA & WS). Jefferson County: Cove Palisade, 13
miles southwest of Madras, Cronquist 6942 (RSA). Morrow County: between Spray
and Hardman,  Blue Mountains,  Cronquist  6618 (RSA).  Multnomah County:  Wil-
lamette River, below Portland, Sheldon S10858 (POM, MO, WS). Sherman County:
DeMoss,  Hill  7;  49  (WS).  Union  County:  source  of  Two  Color  Creek,  Wallowa
Mountains, Cusick 3187 (MO, WS), 3668 {\VS),3690 (RSA, WS) ; vicinity of Union,
Cusick 3714 (WS). Wallowa County: Lookout Mountain, Hell's Canyon, Constance
& Jacobs 1424 (WS). Wasco County: 5 miles east of Oregon Skyline Trail, Highway
50, Martin 4815 (RSA, LA, MO, & WS) (an intermediate with subsp. silvicola) ; 25
miles south of Maupin, Peck 26162 (WS) ; The Dalles, Siiksdorj 1959, 1961, 1962,
1968, 2185 (WS).

Washington.  Asotin  County:  south  of  Puffers  Butte,  Cronquist  5818  (RSA  &
WS) (probable hybrid).  Chelan County:  Wenatchee Mountains,  Hitchcock 17285
(RSA & WS), Griffiths & Cotton 127 (WS). Wenatchee, Whited 41, 1103 (WS) ; 25
miles southeast of Wenatchee, Pickett 1271 (WS). Douglas County: slopes of Badger
Mountain, Thompson 14626 (WTU). Kittitas County: Table Mountain, Thompson
14887a in part (RSA) ;  Bald Mountain,  Thompson 14806 (RSA).  Klickitat County:
Columbus,  Suksdorj  6498  (MO,  WS),  6512  (WS)  ;  Rockland,  Klickitat  Mountains,
Suksdorf,  June  12,  1893  (WS),  2306  (MO).  Yakima  County:  Yakima  Indian  Res-
ervation, Medicine Valley, Heidenreich 94 (WS).

2c.  LupiNus  ARBUSTUS  subsp.  NEOLAxiFLORus  Dunn,  Leafl.  West.  Bot.
7:  254.  1955.  Type.  Vicinity  of  the  Falls  of  the  Columbia  River  (Celilo
Falls,  probably  in  Klickitat  County,  Washington,  but  also  possibly  on
the  south  side  of  Columbia  River,  Wasco  County,  Oregon,  perhaps  as
much  as  20-40  miles  inland,  Douglas'  hiking  range),  Douglas  297,  20
June  1825  (CGE).  Lupinus  laxiflorus  sensu  Agardh,  pro  parte,  Syn.  Gen.
Lup.  1835  (not  L.  laxiflorus  Dougl.  ex.  Lindl.).  Lupinus  laxiflorus  sensu
Torrey  and  Gray,  pro  parte,  Fl.  North  America,  1840,  likev^ise  for  the
other  authors  covering  western  North  America  (1840-1951).  Lupinus
inyoensis  var.  demissus  C.  P.  Smith,  Bull.  Torrey  Club  51:304.  1924.
Type.  Wallowa  Mountains,  Baker  County,  Oregon,  Peck  5329  (WILL.
U.;  cotype,  DS.).  Lupinus  caudatus  var.  submanens  C.  P.  Smith,  Sp.  Lup.
106.  1939.  Type.  Antone  Creek,  2  miles  east  of  Anthony  Lake,  Wallowa
County,  Oregon,  August  10,  1930,  Lyle  (DS).  Lupinus  lyleianus  C.  P.
Smith,  Sp.  Lup.  107.  1939.  Type.  Seven  miles  east  of  Pearson  Ranger  Sta-
tion,  Umatilla  National  Forest,  Oregon,  July  14,  1930,  Lyle  (DS)  (an
intermediate  with  L.  caudatus).  Lupinus  yakimensis  C.  P.  Smith,  Sp.  Lup.
238.  1940.  Type.  Cleman  Mountains  in  alpine  sagebrush,  25  miles  north-
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west  of  Yakima,  Washington,  Thompson  14572  (WTU).  Lupinus  we-
natchensis  Eastw.,  Leafl.  West.  Bot.  3:174.  1942.  Type.  Alpine  slopes  of
Wenatchee  Mountains,  Thompson  14242  (CAS).  Lupinus  henrysmithii
C.  P.  Smith,  Sp.  Lup.  566.  1946.  Type.  Minidoka  National  Forest,  Idaho,
H.  L.  Smith  119  (USPS  42539).  Lupinus  amniculi-putorii  C.  P.  Smith,
Sp.  Lup.  575.  1946  (an  intermediate  with  L.  caudatus  Kell.).  Type.
Mink  Creek,  Bannock  County,  Idaho,  July  30,  1935,  Crane  (DS).
Lupinus  mackeyi  C.  P.  Smith,  Sp.  Lup.  725,  1952.  Type.  Clifty  Block
Mountain  Range,  Kaniksu  National  Forest,  Idaho,  Mac  key  65  (USFS
47532  )  .  Lupinus  augusti  C.  P.  Smith,  Sp.  Lup.  733.  1952  (an  intermediate
with  L.  caudatus  Kell.).  Type.  Head  of  Slater  Creek,  Boise  National  For-
est,  Elmore  County,  Idaho,  Pearce  23  (USFS  64136).  Lupinus  stipaphilus
C.  P.  Smith,  Sp.  Lup.  733.  1952.  Type.  North  Star  Lake,  Boise  National
Forest,  Elmore  County,  Idaho,  Pearce  165b  (USFS  611^9).  Lupinus
jestucasocius  C.  P.  Smith,  Sp.  Lup.  738.  1952  (an  intermediate  with
L.  caudatus  Kell.).  Type.  Copper  Basin  Potholes,  Lemhi  National  Forest,
Idaho,  Johnson  20  (USFS  56432).  Lupinus  stockii  C.  P.  Smith,  Sp.  Lup.
743.  1952.  Type.  Bostetter  Ranger  Station,  Minidoka  National  Forest,
Idaho,  Stock  186  (USFS  33836),  Lupinus  standingi  C.  P.  Smith,  Sp.Lup.
749.  1952.  Type.  Deep  Creek,  near  Malad,  Cache  National  Forest,  Idaho,
Standing  18  (USFS  44296).  Lupinus  laxifiorus  var.  laxiflorus  sensu  Phil-
lips  pro  parte,  Res.  St.  State  Col.  Wash.  23:197.  1955.

Plants  2-4  dm.  tall,  the  stems  clumped  from  a  woody  caudex,  the  upper
nodes  branching  later,  finely  sericeous  throughout,  the  petioles  of  the
basal  leaves  8-13  cm.  long,  slender,  present  at  anthesis;  leaflets  8-10,
linear-elliptic  to  linear-oblanceolate,  the  largest  2.5-5  cm.  long,  3-7  mm.
wide,  pubescent  on  both  sides,  the  tips  acute;  peduncles  2-8  cm.  long;
racemes  7-12  cm.  long,  lax  or  dense;  bracts  subpersistent  to  caducous;
verticels  8-20  mm.  distant;  pedicels  3-4  mm.  long;  flowers  8-10  mm.
long;  upper  lip  of  the  calyx  3-4.5  mm.  long,  with  a  gibbous  base  or  a
short  spur  0.2-1.4  mm.  long  at  the  base,  the  lip  exposed  or  partially  cov-
ered  by  the  sides  of  the  banner,  with  bracteoles  0.2-1  mm.  long;  banner
obovate  to  suborbicular,  sparsely  pubescent  in  the  dorsal  grooves  and
under  the  calyx  lip,  or  glabrous  in  about  one-fourth  of  those  studied;
wings  pubescent  laterally  near  the  tip  in  about  one-third  of  those  seen,
more  commonly  glabrous;  keel  minutely  and  sparsely  ciliate  along  the
upper  edges;  ovules  3-5;  pods  24-28  mm.  long,  6-7  mm.  wide,  silky-
sericeous.

Included  in  L.  arbustus  subsp.  neolaxiflorus  is  the  main  mass  of  mate-
rial  considered  by  authors  since  Agardh  as  L.  taxiflorus.  Its  center  of  dis-
tribution  is  in  the  mountains  of  central  Washington,  extending  southward
into  the  northern  edge  of  Oregon  and  eastward  in  the  Snake  River  drain-
age  of  southern  Idaho.  It  is  found  in  meadows  and  gravelly  valleys  and  in
rolling  hills  with  Artemisia  tridentata  and  Tetradymia,  and  on  up  to  rocky
slopes  in  the  Ponderosa  Pine  zone.  Some  specimens  appearing  to  be  hy-
brids  with  subsp.  pseudoparviflorus  were  collected  among  aspens  and
lodgepole pines.
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The  smaller  vegetative  habit  and  the  smaller  flowers,  as  well  as  the
fact  that  the  flowers  commonly  have  glabrous  wing  tips,  less  pubescence
on  the  back  of  the  banner,  and  sparse  ciliation  on  the  upper  edges  of  the
keel,  all  suggest  a  close  relationship  with  L.  lepidus.  The  vegetative  stat-
ure  of  two  specimens  from  Kittitas  County,  Washington  {Thompson
14806,  14887,  cited  under  var.  montanus)  and  the  wing  pubescence  on
the  wing  tips  of  some  of  the  individuals  from  the  Wenatchee  Mountains
{Hitchcock  17285),  both  suggest  gene  flow  between  L.  arbustus  var.
montanus  and  subsp.  neolaxiflorus.

Distribution (partial citation). Idaho. Blaine County: Corral Creek, 15 miles up
Morgan  Creek,  Hitchcock  14125  (RSA).  Smoky  Mountains,  Macbride  &  Payson
3754 (POM). Cassia County: 22 miles east of Rogerson, Goose Creek Mountains
Division, Christ 18490 (NY) . Custer County: Salmon River Mountains near Bonanza,
Macbride  & Payson 3392  (POM);  28  miles  southeast  of  Patterson,  Christ  17809
(NY).  Franklin  County:  Franklin  Basin,  head  of  Cub  River,  Christ  16366  (NY).
Gooding County: Gooding, Shoop 117 (UMO) (with some traits of subsp. pseudo-
parviflorus) . Idaho County: Heaven's Gate, Seven Devil Mountains, Q. Jones 215
(RSA). Jerome County: 14 miles west of Eden, Christ 15420 (NY). Power County:
Crystal, 19 miles southwest of Pocatello, Christ 18559 (NY, an intermediate with
L.  caudatus)  .  Twin  Falls  County:  12  miles  east  of  Rogerson,  Christ  18485  (NY).
Washington County: 17 miles northwest Mann Creek Store at 4th of July Creek,
Christ 17943 (NY).

Oregon. Baker County: Eagle Creek, Wallowa Mountains, Cusick 2331a (WS) ;
ridge south of Anthony Lake, Elkhorn Range, Maguire & Holmgren 26904 (POM &
WS) ; 12 miles northwest of Unity, Hitchcock 19464 (RSA). Grant County: Indian
Springs Road to Strawberry Peak, Blue Mountains, Maguire & Holmgren 26857,
26858 (WS). Hood River County: 5 miles west of Hood River, Cooke 17342 (WS) ;
Hood River, Suksdorf, June 15, 1883 (WS) . Multnomah County: Bonneville, Suks-
dorf  1793,  1797 (WS),  Hill  70 (WS).  Wasco County:  Friend,  Hill  29,  56 (WS) ;  The
Dalles, Suksdorf 2184 (WS). Union County: Two Color Creek, Wallowa Mountains,
Cusick 3692 (WS).

Washington.  Asotin  County:  road  to  Blue  Mountains,  6  miles  from  Anatone,
Downen 100 (WS) ; Anatone, St. John 9561 (WS) ; opposite Zindel, St. John & Rex
Brown 3225, 3691 (WS). Chelan County: Boulder Peak, Thompson 11787 (POM) ;
Tronson Ridge, Thompson 9320 (POM, MO) ; Alpine Ridge near Mt. Stuart, Thomp-
son 9513 (RSA). Columbia County: one mile east of Table Rock, Umatilla National
Forest, Kruckeberg 2524 (RSA). Douglas County: Badger Mountain, northeast of
Wenatchee,  Hitchcock  17387  (WS).  Kittitas  County:  Lion  Lookout  Station,  Table
Mountain,  Hitchcock,  Rethke  &  van  Raadshooven  3616  (LA,  RSA,  POM  &  WS)  ;
ridge east of Virden, Thompson 11588 (POM, WS, MO) ; Salom La Sac, Thompson
10464 (POM, MO) ; Iron Mountain, Thompson 10039 (RSA) ; hillsides near Yakima
River at Cle Elem, Benson 1257 (POM) ; Beverly Creek, Thompson 10039 (POM) ;
Wenatchee Mountains, Thompson 14242 (WS). Klickitat County: Falls of the Co-
lumbia,  Douglas  297  (refer  to  citation  of  type)  ;  Klickitat,  T.  Howell,  May,  1870
(WS) ; Bingen vicinity, Suksdorf 10519, 12387, 10491, 10492 (WS) ; Falcon Valley,
Suksdorf  347;  2569;  7284;  8280  (WS).  Skamania  County:  Dog  Creek,  Suksdorf
11664 (WS) ; "Zahnberg," Suksdorf, July 8, 1896 (WS) ; Chenowith, Suksdorf 2568
(WS). Yakima County: North of Wenas, Thompson 14556, in part (WS).

2d.  LupiNus  ARBUSTUS  subsp.  siLvicoLA  (Heller)  Dunn,  Leafl.  West.
Bot.  7:255.  1955.  Lupinus  silvicola  Heller,  Muhlenbergia  6:81.  1910.
Type.  Placer  County,  California,  near  the  summit,  A.  A.  Heller  9857  (Ne-
vada  Agri.  Exp.  Sta.;  isotypes  MO,  POM,  MTN,  NMC,  WS,  US).  Lu-
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pinus  laxiflorus  var.  silvicola  (Heller)  C.  P.  Smith,  in  Jeps.  Man.  Fl.  PI.
Calif.  527.  1925.  Lupinus  lassenensis  Eastw.  Leafl.  West.  Bot.  4:221.
1946.  Type.  Manzanita  Creek,  Lassen  Volcanic  National  Park,  Califor-
nia,  L.  S.  Rose  45262  (CAS).  Lupinus  laxiflorus  var.  laxiflorus  sensu
Phillips  pro  parte,  Res.  St.  State  Col.  Wash.  23:197.  1955.

Plants  4.5-5  dm.  tall,  with  several  stems  from  a  woody  caudex,  the
stems  minutely  appressed-pubescent  to  puberulent  throughout;  leaves
cauline  with  the  petioles  gradated,  10  cm.  long  below  and  3-4  cm.  long
above;  leaflets  8-10,  linear-elHptic,  puberulent  on  both  sides,  bright
green,  obtuse  or  acute,  mucronate;  peduncles  2-4  cm.  long;  racemes  8-10
cm.  long,  flowers  scattered  or  subverticils  8-15  mm.  distant;  bracts  tardily
deciduous;  pedicels  slender,  2-5  mm.  long;  flowers  6.5-10  mm.  long;
upper  lip  of  the  calyx  3-5  mm.  long,  the  spur  ca.  1  mm.  long,  the  tip
usually  covered  by  the  sides  of  the  banner  ;  banner  pubescent  dorsally  and
in  the  ventral  sulcus;  wings  pubescent  laterally  near  the  tip;  keel  villous-
ciliate  near  the  acumen;  ovules  4-5  ;  pods  20-25  mm.  long,  6-7  mm.  wide,
finely sericeous.

Lupinus  arbustus  subsp.  silvicola  is  centered  in  the  northern  Sierra  Ne-
vada  of  California,  extending  into  the  Cascade  Range  of  Oregon.  It  is
most  commonly  found  from  the  arid  transition  zone,  with  yellow  pine,
into  the  upper  Canadian  zone,  with  spruce  and  white  pine.  Occasional
specimens  have  been  collected  at  lower  elevations.  This  taxon  grades  into
var.  montanus  in  the  north  and  subsp.  calcaratus  along  the  Sierra  Nevada.
Gene  flow  from  subsp.  silvicola  was  probably  responsible  for  the  blue-
flowered  specimens  of  subsp.  calcaratus  in  northeastern  California,  which
Eastwood  called  L.  elegantulus  ,  since  these  specimens  resemble  subsp.
silvicola  in  being  less  hairy,  but  they  have  the  flower  proportions  of  subsp.
calcaratus.  Several  of  the  specimens  cited  under  var.  montanus  from  the
Mt.  Hood  area  {Martin  4815  ;  Oswego,  Millard;  Oswego,  Drake  &  Dick-
son)  show  characters  which  suggest  gene  flow  from  subsp.  silvicola.  Christ
16868,  cited  below  from  Deschutes  County,  Oregon,  is  closer  to  the  typi-
cal  subsp.  silvicola,  but  shows  traits  of  var.  montanus.

Distribution  (partial  citation).  California.  Alpine  County:  Winnemucca  Lake,
Woods Lake region, Peirson 12799 (RSA) ; Lake Alpine region, Peirson 11579 (RSA).
Butte  County:  Jonesville,  Copeland 421  (LA,  POM,  RSA,  MO).  Eldorado County:
trail to upper Echo Lake, Peirson 6309 (RSA). Lassen County: west of Fredonyer
Pass, Heller 15142 (RSA, POM, MO). Mariposa County: Inspiration Point, Yosemite,
June 5, 1897, Congdon (MIN). Modoc County: Fandango Pass, Warner Mountains,
Eastwood k Howell 8141 (CAS). Nevada County: Castle Peak, //owp// i<?5Ji (RSA);
Donner Lake, Heller 6944 (POM, MIN, MO) ; Independence Lake, Hall k Babcock
4532  (POM)  ;  Soda  Springs,  M.  E.  Jones  2406  (POM)  ;  Truckee,  July,  1895,  C.  F.
Sonne (POM). Placer County: Deerpark, Lake Tahoe region, Eastwood 405 (RSA,
MO) ; Summit, Heller 9857 (see type citation). Plumas County: Eureka Peak, /. T.
Howell 27699 (RSA) ; Warner Valley, Applegate 5781 (RSA) ; Silver Lake, July 13,
1929, Merrill (WS, MO). Shasta County: slope of Diamond Peak, Dunn 11812 (RSA,
LA. & MIN) ; Lassen Peak, M. E. Jones 11658 (POM) ; trail, Drakesbad to summit
of Lassen Peak, Peirson 6815 (RSA) ;  two miles east of Hatchet Summit,  Heller
15688  (WS,  MO).  Sierra  County:  between  Gold  Lake  and  Blaisden,  Barker  766
(RSA). Siskiyou County: east of Deer Mountain, Heller 15260 (RSA, MO). Tehama
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County:  Mineral,  July  16,  1935,  Epling  & Robison (LA)  ;  two miles  east  of  Chico
Creek, Highway 32, Heller 15672 (WS, MO).

Oregon. County ?:  Woodville,  T.  Howell  1341 (MO). Crook County: mouth of
Canyon Creek, Ochoco National Forest, Kucera 19, 22 (WS) ; Tumale Ditch, Whited
624 (WS). Deschutes County: Santiam Pass northeast of Sisters, Christ 16868 (NY).
Klamath County:  near Fort  Klamath,  Applegate 4096 (RSA,  WS).  Wasco County:
Marion's Point Lookout, Mount Hood National Forest, G. N. Jones 4028 (POM).

2e.  LupiNus  ARBUSTUS  subsp.  CALCARATUS  (Kcll.)  Dunn.  Leafl.  West.
Bot.  7:255.  1955.  Lupinus  calcaratus  Kell.  Proc.  Calif.  Acad.  Sci.  2:195,
f.  60.  1862.  The  illustration  becomes  the  type  since  the  type  was  lost  in
the  San  Francisco  fire  (International  Code,  1952,  Art.  21).  Type  locality
not  given  but  probably  western  Nevada  or  adjacent  CaHfornia,  specimens
distributed  by  P.  Train  from  Convict  Creek,  Mono  County,  California,
May  30,  1937,  may  be  considered  as  typical.  Lupinus  variegatus  Heller,
Muhlenbergia  8:89.  1912.  Type.  Ruby  Mountains  near  Deeth,  Elko
County,  Nevada,  Heller  10551  (Nevada  Agri.  Exp.  Sta.;  isotypes,  POM,
MIN,  NMC).  Lupinus  multitinctus  A.  Nels.  Bot.  Gaz.  53:221.  1912.
Type.  Big  Willow  Canyon,  Idaho,  /.  F.  Mac  bride  114  (isotypes  MIN,
WS,  MO).  Lupinus  laxiflorus  var.  calcaratus  (Kell.)  C.  P.  Smith,  Bull.
Torrey  Club  51:304.  1924.  Lupinus  laxiflorus  var.  villosulus  C.  P.  Smith,
Am.  Jour.  Bot.  13:530.  1926.  Type.  Clove  Mountains  near  Deeth,  Ne-
vada,  Heller  9098  (DS).  Lupinus  elegantulus  Eastw.  Leafl.  West.  Bot.
3:20.  1941  (an  intermediate  with  subsp.  silvicola).  T3Ape.  Fandango  Pass,
Warner  Mountains,  Modoc  County,  California,  Eastwood  &  Howell  8141
(CAS).  Lupinus  noldekae  Eastw.  Leafl.  West.  Bot.  4:149.  1945.  Type.
Near  Hot  Creek,  Mono  County,  CaHfornia,  July  I9?>'i,  A.  Noldeke  (CAS).
Lupinus  geraniophilus  C.  P.  Smith,  Sp.  Lup.  727.  1952.  Type.  Johnson
Creek  Ranger  Station,  Weiser  National  Forest,  Idaho,  H.  J  .  Helm  30
(USES  44172).  Lupinus  varneranus  C.  P.  Smith,  Sp.  Lup.  730.  1952  (an
intermediate  with  L.  argenteus  var.  tenellus).  Type.  Boulder  Lake,  Idaho
National  Forest,  Idaho,  /.  M.  Varner  82  (USES  17912).  Lupinus  multi-
tinctus  var.  grand  jeani  C.  P.  Smith,  Sp.  Lup.  735.  1952.  Type.  Boise  Na-
tional  Forest,  Elmore  County,  Idaho,  E.  Grand  jean  460  (USES  27399).
Lupinus  graciliflorus  C.  P.  Smith,  Sp.  Lup.  739.  1952.  Type.  Fairview
Ranger  Station,  Lemhi  National  Forest,  Idaho,  G.  A.  Miller  M  -86  (USES
63045).  Lupinus  laxiflorus  var.  laxiflorus  sensu  Phillips  pro  parte,  Res.
St.  State  Col.  Wash.  23:197.  1955.

Plants  generally  4-6  dm.  tall  with  a  cluster  of  stems  from  a  woody
caudex,  branching  above  after  the  primary  raceme  reaches  anthesis,  pu-
berulent  to  finely  sericeous  and  occasionally  strigose  to  somewhat  villous;
leaves  all  cauline,  the  lower  petioles  up  to  15  cm.  long,  gradated  to  2  cm.
long  above;  leaflets  8-10,  linear-elhptic-oblanceolate,  pubescent  on  both
sides,  the  largest  3-6  cm.  long  and  4-8  mm.  wide;  peduncles  2-3  cm.
long;  racemes  5-10  cm.  long,  rather  dense,  the  flowers  scattered  or  ver-
ticillate,  the  verticils  8-10  mm.  distant;  bracts  subpersistent  to  caducous;
pedicels  3-4  mm.  long;  flowers  1  1-14  mm.  long  excluding  the  spur;  upper
lip  of  the  calyx  6-7  mm.  long,  including  the  spur  of  1.6-3  mm.  in  length,
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the  lower  lip  5.5-6.5  mm.  long;  banner  with  abundant  pubescence  on  the
back  or  sparsely  ciliate  in  the  dorsal  grooves,  rarely  glabrous,  also  pubes-
cent  in  the  ventral  sulcus;  wings  pubescent  laterally  near  the  tip,  keel
ciliate  toward  the  acumen;  ovules  5-6;  pods  25-35  mm.  long,  8-10  mm.
wide, villous.

The  subsp.  calcaratus  occupies  the  mountains  of  the  northern  Great
Basin,  commonly  in  the  Artemisia  and  Juniperus  belt,  but  some  interme-
diates  are  known  to  extend  up  into  the  spruce  zone.  The  blue  and  lavender
forms  grade  into  subspecies  arbustus  var.  montanus.  The  flowers  of  subsp.
calcaratus  are  more  slender  and  the  calyx  spurs  longer  than  those  of
subsp.  arbustus  var.  montanus.  The  upper  lip  of  the  calyx  may  be  exposed
or  partially  hidden  by  the  banner.  In  its  typical  yellow-  white  form,  it  is
quite  distinct.  There  also  appears  to  be  gene  flow  between  subsp.  calcara-
tus  and  subsp.  silvicola  in  the  Sierra  Nevada  of  California.  The  effects  of
introgression  are  also  apparent  between  subsp.  calcaratus  and  subsp.
pseudoparviflorus  in  Idaho.

Distribution  (partial  citation).  California.  Alpine  County:  Leviathan  Creek,
/. C. Johnson 121 (WS). Inyo County: (w)i Andrews Camp, Bishop region, Peirson
529 (RSA). Lassen County: (b) 14 miles west of Madeline, BalU 14788 (RSA). Mo-
doc  County:  (b)  Austin  &  Bruce  2146  (POM)  ;  (lav)  Canby  Bridge,  Balls  14742
(RSA)  ;  (b)  Cedar  Pass,  Heller  16205  (RSA)  ;  (w)  below  Clear  Lake,  Balls  14798
(RSA).  Mono  County:  (w)  Convict  Lake,  Woglum  1875  (RSA),  May  30,  1937,
Train  (UMO)  ;  (lav-w)  Sonora  Pass,  A.  L.  Grant  348,  159,  313  (POM,  MO)  ;  (w)
Long  Valley,  Fendge  1496  (POM)  ;  Virginia  Lakes  Basin,  Peirson  11215  (RSA)  ;
Hot  Creek  region,  Peirson  12439  (RSA).  Plumas  County:  (lav)  five  miles  north
Chilcoot, Munz 11822 (RSA) . Tuolumne County: (b-lav) Sonora Pass, Wiggins 8127
(RSA).

Idaho.  Ada  County:  (w)  Boise,  Clark  13  (POM,  WS)  ;  Owyhee,  M.  E.  Jones
25464  (LA).  Blaine  County:  (lav-w)  Galena  Summit,  Macbride  3719  (POM,  WS,
MO).  Boise  County:  (yel-w)  Squaw  Creek  (Sweet),  Macbride  844  (POM,  WS,
MO). Custer County: (an intermediate with L. leucophyllus) 5 miles west of Basin-
gers.  Little  Lost  River  Valley,  Hitchcock  15729  (RSA)  ;  (law-w)  Malkay,  Nelson
& Macbride  1530  (POM,  WS,  MO).  Elmore  County:  15  miles  north  of  Mountain
Home, Hitchcock & Muhlick 8670 (WS, MO) ; 3 miles east of Featherville, Hitch-
cock 8780 (WS, MO). Twin Falls County: southeast of Hollister, Piemeisel 44, 1032
(RSA).  Washington  County:  Weiser,  M.  E.  Jones,  July  7,  1899.  (POM,  MO).

Nevada.  Douglas  County:  (lav-w)  Glenbrook,  Smith 3803 (POM) ;  Kingsbury
Grade  to  Lake  Tahoe,  Train  3161  (RSA);  (lav-w)  Spooner,  Smith  3808  (POM),
(lav-b) June 23, 1902, Baker (POM) . Elko County: 6 miles east of Wells, Train 3639
(RSA) ; near Deeth, Heller 9098 (UC) ; Ruby Mountains near Deeth, Heller 10550,
10551  (POM,  MIN,  Nevada  Agri.  Exp.  Sta.).  Esmeralda  County:  Emigrant  Pass,
Victory  Highway,  Eastwood  &  Howell  231  (RSA).  Ormsby  County:  (lav-w)  Kings
Canyon, Baker 923 (POM, MO) ; (w) Snow Valley Mountains, Smith 3837 (POM).
Washoe County: Alum Creek, Heller 9744 (WS) ; 2.5 miles northeast of Mount Rose
Pass,  Martin  5539  (RSA,  MO)  ;  (w)  Franktown,  Jones  3812  (POM),  3815  (MO)  ;
(w) Kennedy Pass, Mount Rose, Heller 10342 (POM, WS, MO) .

Oregon.  Baker  County:  north  of  Robbinette,  Cronquist  6524  (WS).  Harney
County: Andrews, Applegate 5635 (WS). Malheur County: 10 miles east of Ironside,
Peck 26065 (WS) ; Jamieson, Peck 26059 (WS). Sherman County: DeMoss, Hill 12

1 The letters in parentheses at the begining of each citation refer to the color of
the flowers of the specimen: (w)=white. (b)=blue. (lav) =lavender. (yel) =yellow.
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(WS),  43175 (WS).  Cassia County:  23 miles east of Rogerson, Christ  18496 (NY),
part, Cusick 1896 (POM, WS, MO) ; (lav) Lower Powder River, Cusick 2514 (POM,
WS, MO). Wheeler County: 15 miles northeast of Mitchell, Cronquist 6977 (RSA) ;
John Day River,  1  mile south of  Service Creek,  between Fossil  & Mitchell,  Cron-
quist 6304 (RSA, WS).

Utah.  Tooele  County:  (w)  Mount  Ibapah,  M.  E.  Jones  11662  (POM,  MO),
Jones, June 23, 1891 (POM).

2f,  LupiNus  ARBUSTUS  subsp.  PSEUDOPARVIFLORUS  (Rydb.)  Dunn,
Leafl.  West.  Bot.  7:255.  1955.  Lupinus  pseudoparviflorus  Rydb.  Mem.
N.  Y.  Bot.  Gard.  1:232.  1900.  Type.  Bridger  Mountains,  Montana,  Ryd-
berg  &  Bessey  4441  (NY;  isotypes  MIN,  WS).  Lupinus  laxiflorus  var.
pseudoparviflorus  (Rydb.)  C.  P.  Sm.  &  St.  John  in  St.  John,  Fl.  S.  E.
Wash.  227.  1937.  Lupinus  laxispicatus  Rydb.  Bull.  Torrey  Club  34:42.
1907.  Type.  High  mountains  of  Kootenai  County,  Idaho,  /.  H.  Sandberg,
July,  1887  (NY).  Lupinus  laxiflorus  var.  durabilis  C.  P.  Smith,  Journ.
Bot.  13:529.  1926.  Type.  Bonner  County,  Idaho,  Priest  River  Range,
/.  B.  Lieberg  2731  (isotype,  US).  Lupinus  laxispicatus  var.  whithamii
C.  P.  Smith  in  St.  John,  Fl.  S.  E.  Wash.  227.  1937.  Type.  Junction  of  Di-
vide  and  King  Creek  trails,  Kaniksu  National  Forest,  Washington,  C.  P.
Smith,  St.  John  &  Whit  ham  4170  (DS-Sm;  isotype  and  paratypes  at  WS).
Lupinus  sulphureus  subsp.  whithamii  (C.  P.  Smith)  PhilHps,  Res.  St.  State
Col.  Wash.  23:193.  1955.  Lupinus  laxiflorus  var.  elmerianus  CP.  Smith,
Sp.  Lup.  106.  1939.  Type.  Paradise,  Wallowa  County,  Oregon,  E.  /.  Apple-
gate  6483  (DS).  Lupinus  mucronulatus  var.  umatillensis  C.  P.  Smith,  Sp.
Lup.  108.  1939.  Type.  Table  Rock,  Umatilla  County,  Oregon,  July,  1930,
Eldon  W.  Lyle  (DS).  Lupinus  fieldianus  C.  P.  Smith,  Sp.  Lup.  567.  1946
(an  intermediate  with  subsp.  neolaxiflorus  Dunn).  Type.  Thorn  Creek,
Idaho  National  Forest,  Idaho,  R.  C.  Fields  224  (USES  23418).  Lupinus
lacus-payetti  C.  P.  Smith,  Sp.  Lup.  574.  1946.  Type.  Payette  Lake,  Idaho,
M.  E.  Jones  6251  (POM,  MO,  US).

Plants  3-6  dm.  tall,  with  several  simple  stems  from  a  woody  caudex,
these  branching  later  from  the  upper  nodes,  the  stems  1.5-2.5  mm.  in  di-
ameter,  finely,  thinly  sericeous,  with  basal  leaves  generally  present  at
anthesis;  petioles  of  the  basal  leaves  8.5-15  cm.  long,  those  of  the  upper
cauline  leaves  2.5-3  cm.  long;  leaflets  7-11,  the  largest  4-6  (-8)  cm.  long
and  6-10  mm.  wide,  the  tips  rounded,  or  obtuse  to  acute  in  intermediate
forms;  leaflets  commonly  glabrous  on  the  upper  surface,  the  intermediate
forms  sparsely  pubescent;  peduncles  3-6  cm.  long;  racemes  3-12  cm.
long,  lax  or  dense;  bracts  caducous  or  tardily  deciduous;  flowers  9.5-13
mm.  long;  pedicels  3-5  mm.  long,  sometimes  up  to  10  mm.  long;  upper
lip  of  the  calyx  gibbous  or  with  a  spur  0.6-1.4  mm.  long,  the  tip  usually
covered  by  the  sides  of  the  banner;  banner  finely  pubescent  in  the  central
area  or  glabrous  in  10-30  per  cent  of  the  specimens;  the  wings  glabrous
in  about  30  per  cent  of  the  specimens,  the  others  pubescent  near  the  tip;
the  keel  ciliate  above  near  the  acumen,  sometimes  glabrous;  pods  7.5-9
mm.  wide,  25-35  mm.  long,  villous,  with  3-6  ovules.
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Lupinus  arbustus  subsp.  pseudoparviflorus  is  found  in  relatively  moist
habitats  but  with  some  drainage,  often  in  considerable  shade,  from  the
Douglas  fir  or  lodge-pole  pine  zones  on  up  to  the  aspen,  spruce  and  white^
pine  zones.  The  center  of  distribution  is  in  the  mountains  of  western  Mon-
tana  and  northern  Idaho  and  southward  into  Colorado.  The  occasional
plants  in  the  mountains  of  southern  Idaho  and  the  one  collection  from
northeastern  Nevada  may  be  thought  of  as  relictual  populations.

The  material  treated  here  as  subsp.  pseudoparviflorus  is  somewhat  he-
terogeneous,  and  breeding  studies  may  reveal  that  some  of  the  taxa  cited
as  synonyms  may  require  recognition.  Smith's  var.  elmerianus  is  inter-
mediate  to  subsp.  arbustus  var.  montanus,  having  the  acute  leaflet  tips  of
that  variety  and  a  vegetative  habit  which  approaches  it,  but  having  gla-
brate  upper  leaf  surfaces.  The  two  specimens  of  L.  scheuberae  Rydb.
which  were  seen  resemble  subsp.  pseudoparviflorus  and  have  been  in-
cluded  in  the  synonymy  of  pseudoparviflorus  by  authors,  but  the  flower
size  of  14  mm.  and  the  vegetative  characters  suggest  to  me  that  L.  scheu-
berae  may  have  resulted  from  hybridization  between  L.  burkei  S.  Wats,
and  subsp.  pseudoparviflorus.  I  have  not  included  L.  scheuberae  here  as
a  synonym  of  the  latter  taxon  since  the  morphological  hiatus  suggests  it
may  warrant  treatment  as  a  named  hybrid.  There  is  also  a  race  of  subsp.
pseudoparviflorus  present  in  the  Bitterroot  Valley,  Missoula,  Montana,
which  is  one  of  the  more  distinctive  segregates.  This  race  has  the  narrow-
est  leaflets,  racemes  up  to  25  cm.  long,  pedicels  to  10  mm.  long,  and  be-
comes  7-9  dm.  tall.  It  has  not  been  named,  but  it  is  far  more  distinctive
than  most  of  the  variants  that  have  names.  It  seems  best  at  present  merely
to  call  attention  to  the  fact  that  these  plants  form  what  appears  to  be  a
morphological  extreme  within  the  range  of  variation  attributed  to  pseudo-
parviflorus.

The  var.  whithamii  C.  P.  Smith  may  warrant  recognition,  but  the  "gla^
brous  wings"  which  characterize  this  variety  occurred  in  a  high  percen-
tage  of  the  specimens  in  subsp.  neolaxiflorus,  as  well  as  in  a  fair  percen-
tage  of  the  rest  of  the  population  of  subsp.  pseudoparviflorus.  The  highest
percentage  of  individuals  that  were  glabrous  in  one  or  more  of  the  flower
parts  occurred  in  the  population  in  northern  Idaho  and  Washington.  The
glabrous  nature  was  observed  again  in  the  specimens  from  Colorado,  but
there  it  appears  to  be  due  to  introgression  from  L.  rubricaulis  of  the  L.
argenteus complex.

Distribution  (partial  citation).  Colorado.  Larimer  County:  near  North  Park,
Aug., 1894, Osterhaut (PHIL). County?: Ursten's Pass, July, 1873, Coulter (PHIL).

Idaho. Bonner County: Priest River, Experimental Forest, Daubenmire 43122
(WS), 43175 (WS). Cassia County: 23 miles east of Rogerson, Christ 18496 (NY).
Bear Lake County: 13 miles west of Bloomington, Christ 18678 (NY). Clearwater
County: above Orofino, Constance, Dimond, Rollins & Worley 1082 (WS). Idaho
County: Indian Post Office, Q. Jones 293 (RSA) ; 5 miles south of Harpster, cliffs
above Clearwater River,  Hitchcock & Muhlick 8452 (WS).  Latah County:  8  miles
south of Troy, Daubenmire 46131 (WS) ; Paradise Ridge, Daubenmire 37403 (ap-
proaches L. scheuberae) (WS). Lemhi County: 6 miles north of Gibbonville, Salmon
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River,  Christ  & Ward 14695 (NY)  ;  Panther  Creek 8  miles  north of  Cabin Creek,
Hitchcock  14270  (POM,  RSA).  Lewis  County:  Mission  Creek,  St.  John,  Gary,  Put-
nam & Warren 3247 (WS) ; north edge of Winchester, Daubenmire 46237 (WS).
Nez  Perce  County:  near  Lewiston,  Heller  3224  (WS,  MO)  ;  bluffs  of  Clearwater
River north of Spalding, Daubenmire 37479 (WS). Shoshone County: Siwash Peak,
St. Joe National Forest, Moore 433 (WS) ; sides of Quarles Peak, Wilson 193, 211,
205, the latter approaching L. scheuberae (WS).

Montana.  Flathead  County:  southeast  of  McDonald  Lake,  Hitchcock  18280
(RSA,  WS)  ;  Columbia  Falls,  Dunn  9723  (RSA,  LA,  MIN,  UMO),  June,  1894,  Wil-
liams (UMO) . Gallatin County: Bridger Mountains, 1 mile south of Brackett Creek,
Hitchcock & Muhlick 12460 (WS, MO) ;  Middle Creek Canyon, Bozman, Blankin-
ship, June 26, 1900 (WS). Lake County: 10 miles northeast Poison, Flathead Lake
shore, Hitchcock 15344 (RSA, WS). Lewis k Clark County: 3 miles east of Danaher
Ranger  Station,  Hitchcock  18718  (RSA,  WS).  Missoula  County:  Bitterroot  Valley,
M.  E.  Jones  11655  (POM);  Rattlesnake  Drainage,  Hitchcock  14560  (RSA,  WS).
Park County:  IS  miles  south of  Wilsall,  Hitchcock & Muhlick  12438 (WS).  Powell
County: 8 miles northeast of Helmville, Hitchcock 17843 (RSA, WS). Ravalli Coun-
ty:  Palisade  PI.  Ranger  Station,  Bitterroot  Mountains,  Hitchcock  15344  (RSA).
Sanders County: 3 miles west of Dixon, Hitchcock 2873 (WS). County?: Nanicke,
Cooke 17324 (WS).

Oregon. Wallowa County: Paradise, Applegate 6483; east of Sacajawea Camp
over the Snake River Canyon, Kruckeberg 2456 (RSA, WS).

Washington.  Chelan  County:  Mission  Canyon,  10  miles  south  of  Cashmere,
Hitchcock 17304 (WS) ; 15-20 miles up Wenatchee River, near Cascade Mountains,
1889, Vasey 38752 (WS). Okanogan County: head of Cedar Creek, south of Con-
conully, Fiker 831, 832, 883 (WS). Pend Oreille County: divide & Kings trail, junc-
tion, Kaniksu National Forest, Smith, St. John & Whitham 4171, 4177 (WS) ; Kings
Lake Road, below south Skookum Drive, Kaniksu National Forest, Smith, St. John
& Whitham 4169,  4180  (WS).  Spokane County:  Newman Lake,  Smith  & St.  John
4135, 4136 (WS).

University of Missouri,
Columbia, Missouri.
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