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H isto r y  o f  the Genuc

The genus .a s  la n th a ea  a s  h ere tr e a te d  i s  a n a tu r a l group o f  

e le v e n  s p e c ie s  o f  New World A stera cea e , I t  haB gone u nrecogn ized  as  

a  d i s t i n c t  taxon a t  the g e n e r ic  l e v e l  s in c e  i t s  e s ta b lish m e n t by De- 

C andolle in  1836 ( Prodr. 5 i 6Q7),  w ith  the s in g le  s p e c ie s  D aslanthaea  

h e lla n th o id e a  DC.

Three o th er  taxa  b e lo n g in g  to  n a sla n th a ea  were a l s o  tr e a te d  by 

D eC andolle in  1836 when he e s ta b lis h e d  th e genus d ip o ch a eta  (Prodr. 5* 

6 1 0 ) . He d iv id e d  L lpocliaeta  in to  the " S p ec ie s  Americanae" ( th r e e  Mexican 

and one "carribean" s p e c ie s )  and the " S p ec ie s  Sandwicenses" ( f i v e  

Hawaiian s p e c ie s ) .  A f i f t h  taxon b e lo n g in g  to  D aslanthaea was p laced  in  

C alea D.

S in c e  th a t  tim e, th e se  taxa and t h e ir  congeners have been tr e a te d  

in  f lo r a s  (Gray, 1852) B lak e, 1 9 2 6 ), w orldw ide trea tm en ts (Bentham 4  

Hooker, 18731 H offhann, 189*+), and in  a raongraph (J o n e s , 1905)* a s  mem­

b ers o f  th e  genus ZsxBenia LaLlave & n ex a rsa , which was e s ta b lis h e d  in  

182*+ w ith  the s in g le  s p e c ie s  Z exmen la  a e r r a ta  Da S lave  4  i^exarsa. The nans  

Z exaenla  went unused u n t i l  Gray r e s to r e d  i t  and expanded th e con cep t o f  

th e genus v,Gray, I 852 ) .  At the same tim e , Gray r e s t r ic t e d  D ipochaeta to  

D eC andolle*s Hawaiian s p e c ie s .

Included in  Gray’ s  co n cep t o f  th e  genus Zexmenia were two d i s t i n c t  

s e t s  o f  s p e c ie s  -  a ’w ed elio id *  group ( in c lu d in g  Z exaenla  s e r r a te  and th ree  

o th e r  s p e c ie s )  and a  *la s ia n th o id *  group ( in c lu d in g  Z exaenla  h e lie n th o Id e a  

(DC.) A. Gray « D aslanthaea  h e lia n th o ld e s  DC. and f i v e  o th er  s p e c ie s ) .  

Gray'B con cep t o f  th e  genus was c la r i f i e d  in  1886, when he gave a  d e s c r ip ­

t io n  and s p e c i f i c a l l y  s ta te d  th a t  the genus was to  c o n ta in  Ia s ia n th a e a  DC. 

and the American s p e c ie s  o f  D ipochaeta DC.



Bentham k  Hooker ( l8 7 3 )  reco g n ized  about tw e n ty -f iv e  s p e c ie s  in  

th e genus Zexmenia and d iv id e d  i t  in to  th ree s e c t io n s :  d ip o ch a eta , 

.u aeian th aea , and t fe d e l io id e s .  Ihe s e c t io n  d ip o ch a eta  o f  the genus Zex­

m enia, a s  d e f in e d  by BenthainA Hooker, should  n o t be confused  w ith  the  

H awaiian genuB d ip o ch a eta  DC. (a ccep ted  a s  d i s t i n c t  from Zexmenia by 

Bentham & Hooker and by a l l  l a t e r  a u th ors s in c e  G ray's trea tm en t in  1852) .

In 18 .A , Hoffmann took a  broader view  o f  Zexmenia than most au­

th o r s . He d iv id e d  th e genus in to  two s e c t io n s :  tuzexm enia and otopappus. 

Included  in  H offm ann's s e c t io n  kuzexm enia were both the ’ w e d e lio id ' and 

' la e ia n th o id ' s p e c ie s  o f  Zexmenia (th e  e n t ir e  genus Zexmenia in  the  

sen se  o f  Gray and o f  Bentham & Hooker) .  A lso  f a l l i n g  w ith in  Hoffmann's 

con cep t o f  the genus Zexmenia were the s p e c ie s  com prising the genus O to- 

pappus Bentham ( 1873) .  Otopappus has been reco g n ized  a s  a d i s t i n c t  genus 

by l a t e r  a u th o rs  -  a v iew  here adopted .

W. W. Jones ^1905;1 in  h is  r e v is io n  o f  Zexm enia, reco g n ized  two 

s e c t io n s :  "kuzexmenia" (c o n ta in in g  the s e c t io n s  d ip o ch a eta  and ia s ia n th a e a  

o f  Bentham k  Hooker; and "Auchenocarpa" ( b a s ic a l ly  the s e c t io n  W edelioideB  

o f  Bentham & H ooker). Jones p la ced  Zexmenia a e r r a ta  la B la v e  & Lex&rza 

(ty p e  s p e c ie s  o f  Zexm enia) in  the s e c t io n  "kuzexmenia'*, a lth o u g h  he d id  

n o t s e e  any type m a te r ia l .  Blake (1930) l a t e r  reco g n ized  th a t  th e s p e c is s  

known a s  Zexmenia scandens H ensley (1881) i s  a taxonom ic synonym o f  

Zexmenia s e r r a ta  LaBlave & Bexarza. Zexmenia scandens was known to  Jones  

and was p la ced  by him in  the s e c t io n  "Auchenocarpa". Zexmenia s e r r a ta  La­

B lave Sc B exarza c l e a r ly  b e lo n g s among the 'w ed e lio id *  s p e c ie s .  Indeed, 

so  c lo s e  are  Zexmenia s e r r a ta  and i t s  r e l a t i v e s  to  W edella Jacq. and i t s  

a l l i e s  th a t  the 'w ed e lio id *  Zexmenlas have been tr e a te d  a s  W edeliaa in  

r e c e n t  works by McVaugh (F lo ra  N ovo*J2aliciana, in e d . ) and Rsedowski



^Clave para generoB de la  tr ib u  H eli& ntheae, in e d . ; .

An a ttem p t wan made to  con serve th e name Zexmenia a s  used in  

th e sen se  o f  Gray {lli52'j  f o r  a p p lic a t io n  to  th e s p e c ie s  o f  th e  genus 

j-ABianthaea in  the e v e n t  th a t Zexmenia s e r r a ta  -lAhlave A i/txarza be 

p laced  in  W edelia (B eck er , 1972). Ihe p rop osa l was r e je c te d  by the 

Committee f o r  Lpernatophyta o f  the In te r n a t io n a l A s so c ia t io n  f o r  P la n t  

Taxonomy (Z ta f le u  A Vobs, 1975j i  and thus the name L asianthaea DC. i s  

taken up fo r  the s p e c ie s  here tr e a te d .

b y stem a tic  P o s it io n  o f  -Lasianthaea

L asian th aea  LC. i s  a member o f  the t r ib e  H e lia n th ea e , e u b tr ib e  

V erb esin in ae  o f  the fa m ily  A stera cea e . W ithin the s u b tr ib e , L asian th aea  

i s  d is t in g u ish e d  by i t s  com bination  o f  f e r t i l e  r a y s , o p p o s ite  le a v e s  

(o r  in  some taxa  o c c a s io n a l ly  a lt e r n a te  in  the in f lo r e s c e n c e ; ,  and 

ach en es w ith  s to u t  awns (2 or very  r a r e ly  3 i n the d i s c ,  3 or v ery  

r a r e ly  4 in  th e r a y s ;  which axe not sep a ra ted  from the body o f  th e  

achene by a c o n s tr ic t io n  or "neak'*, u s u a lly  s e v e r a l  membranous pappus 

squam ellae (o c c a s io n a l ly  reduced to  a c i l i a t e  f r in g e  or n o n e;, and a 

v e n tr a l edge which i s  t y p ic a l ly  drawn ou t to  a th in  margin o f te n  adnate  

to  the v e n tr a l awn (F igu re 1J.

Members o f  L asian th aea  have most o f te n  been confused  w ith  V erbesina  

L.  on the one hand and w ith  the W edelia complex on th e o th e r , la s ia n th a e a  

a s  d e fin ed  above i e  d i s t i n c t  from the above gen era . Ifc-ble 1 g iv e s  

c h a r a c te r s  s e p a r a tin g  la s ia n th a e a  from genera which are c lo s e  to  i t  

m o rp h o lo g ica lly  or have been confused  w ith  i t ,  and F igure 1 shows a c h e n ia l  

s tr u c tu r e  in  th e v a r io u s  gen era .



Achenes
(d isc )

hay
f lo r e t
co lor

^eavee

Las lanthaea

Body f la t te n e d ,  
not m ottled  

Ventral edge nar­
rowed out to  a
^ £ ~ » ^ S L n

Awns £  ^very rare­
ly  J) t  s to u t  

Pappus squamellae 
u su ally  present 

No neck separ­
a tin g  body from 
awns and pappus

Yellow, orange- 
red , or red- 
v io l e t  ^always 
preBent;

Opposite ^or oc­
c a s io n a lly  a l ­
tern ate  in  in ­
flo r e sce n c e ;

Not lobed 
Leaf bases not 

decurrent onto 
stem

W edelia, Zexmenia, 
llp och aeta

Body plump, o ften  
m ottled \F ig . 1) 

Winged \2)  or non- 
wing ed

Awns 1, 2 or none, 
f r a g i le  

Pappus squamellae 
present 

Neck separating  
body from awns 
and pappus

Yellow or purple

Opposite or 
a lte rn a te

Sometimes lobed 
l^eaf bases not de­

current

Verbesina

Body f la t te n e d ,  
not mottled  

Winged

Awns 2 , s to u t  
or fr a g ile  

fkppus squamellae 
none 

No neck present

Yellow, orange- 
red, w h ite , or 
rays none

Opposite or 
a lte rn a te

Often lobed 
_eaf bases o ften  

decurrent onto 
Btem

Otopappus ( in c l .  
N otoptera}

Body f la t te n e d ,  
not mottled  

Unwinged

Awn 1, s to u t

Pappus squamellae 
present or none 

No neck present

Yellow

Opposite

Not lobed 
i^eaf bases not 

decurrant

Table 1. Comparison o f Lasianthaea with re la ted  genera or genera o ften  
confused with i t .
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Figure 1. Typical d isc  achenes

Vr. ri BhS IKA uTDPA PPUS

^aslanthaea and some other genera.



F lavonoid  S tu d ie s

Chem osysteraatic in v e s t ig a t io n  o f  the f la v o n o id  compound.® p r e se n t  

in  th e v a r io u s  s p e c ie s  o f  ^ asian th aea  has in v o lv ed  i l j  a p relim in a ry  

Burvey o f  l e a f  f la v o n o id  p a tte rn s  in  the gen u s, and 2)  an a ttem p t to  

c o r r e la t e  f la v o n o id  p a ttern  data  w ith  m orp h olog ica l d a ta  in  a s tu d y  o f  

ap p aren t h y b r id isa t io n  between L. h e lla n th o id e s  and L. c r o c e a .

Leaf m a ter ia l was p r e -e x tr a c te d  in  ch loroform . Whenever pO BSible, 

and f o r  each c o l l e c t io n  sam pled, le a v e s  a t  a l l  stageB  o f  growth from  

very  young to  mature and f u l l - s i s e d  were s e le c t e d ,  .ueaf, ra y , and d is c  

f l o r e t  m a ter ia l waa e x tr a c te d  in  m ethanol. D escending tw o-d im en sion a l 

chromatograms were run on Whatman 1KM paper vising TiiA in  the f i r s t  

d ir e c t io n  and 15>° HQAc in  the secon d , a cco rd in g  to  th e methods g iv en  

in  Mabry, Markham & 'Ihomas l.ly7<j).

h e a u lts  o f  the g en er a l survey  o f  l e a f  f la v o n o id  p a tte r n s  are  pre­

sen ted  in  Table 2 , w h ile  r e s u l t s  o f  the L. h e l la n th o id e s  -  cro cea  stu d y  

are presented  and d isc u s se d  in  the S y stem a tic  Treatm ent (page 6l ) .

C ytology

Chromosome co u n tsj Flower buds were ob ta in ed  in  the f i e l d  or  from  

p la n ts  grown in  th e R esearch Greenhouse o f  The Mew York B o ta n ic a l Garden, 

f ix e d  and p reserved  in  Newcomer's S o lu t io n  (Newcomer, 1953 )* squashed  

in  a ceto -ca rm in e  or  in  l a c t i c - a c e t i c  o r c e in  ^.Cooperrider & M orrison, I 967 ; 

( i f  in  th e l a t t e r ,  buds were f i r s t  tr a n sfe r r e d  to  a f i x a t i v e  composed o f  

m ethanoltch loroform  1p ro p io n ic  a c id  5 *3 >2 )• b a ta  from p erso n a l cou n ts and 

from th e l i t e r a t u r e  are  p resen ted  in  Table J.  A l l  vouchers c i t e d  in  Table 

"3 have been seen  by the au th or .

PolJen  S t a J a b i l i t y  S tu d ies*  Mature p o l le n ife r o u s  a n th ers  from un-



D esignated spots

'laxon 1 2 3 4 5 6 7 6 9 10 11 12 13 lit 15 16 17 16 19 20 21 22

D. fr u tic o sa  var. fr u tic o sa X X X X X X X X X X X X X

fr u tic o sa  var. michoacana X X X X X X X X X X X X X

L, fr u tic o sa  var. fa sc ic u la ta X X X X X X X X X X X X

L. fr u tic o sa  var. alamosana X X X X X X

ju. fru tic o sa  var. aggregate X X X X X X

1 . nacrocephala X X X

L. h ellan th o id es var. h elian th o id es X X X X X X X X X

D. h e lia n th o id es var. nayaritense X X X X X X X X X X X X

L . crocea X X X X X X X X X

L, squarrosa X X

D. c ea n o th ifo lia var, c e a n o th ifo lia X X X X X X X X X X X X X X

L. cea n o th ifo lia var. g r a c i l i s X X X X X X X X X

L. seoaannii X X X X X X X X X X X

h. r in n io id es X X X X X X X X X

L,. palmeri X X X X X X X

podocephala X X X X X X X X

... aurea X X

1 2 3 4 5 6 7 6 9 10 11 12 13 15 16 17 16 19 20 21 22

'iable 2. Designated sp o ts  from paper chromatograms o f lea v es  o f lasian th aea  sp e c ie s .  
Data for  each sp ec ie s  are cumulative fo r  sev era l c o l le c t io n s .



Itr-
 

|t-
Taxon Voucher

. aursa

, c e a n o th ifo lia  var. 
c ea n o th ifo lia

L. c e a n o th ifo lia  var. 
c ea n o th ifo lia

1, c e a n o th ifo lia  var. 
g r a c i l i s

L. crocea

1. fr u t ic o sa  var. 
fr u tic o sa

1, fr u t ic o sa  var. 
fr u tic o sa

L. fr u t ic o sa  var. 
fr u tic o sa

u. fr u t ic o sa  var. 
fr u tic o sa

L, fr u tic o s a  var. 
fr u tic o sa

O' fr u tic o sa  var. 
fr u tic o sa

fr u tic o s a  var. 
fr u tic o sa

L. fr u tic o sa  var. 
fr u tic o sa

L. fr u tic o sa  var. 
fruticosa

King 3.663

Becker £  Pronguist

Becker A OroaqulBt k j

Becker A Cronquist 4 

Becker A Olsen 5^

Becker A Cronquist ^0

Breedlove 13306

Breedlove A Haven 13701

King 3 W

King 5262

Kin* £ 8 2

King 66^3

P o rte r  A Montalvo 1237

Table 3 . Reported chromosome counts

heference n»

Turner, Powell A King, 1962 10

* new report 10

* 10

* 10
* 10

* J1

S o lb rig  e t  a l , , 1972 11

S o lb rig  e t  a i . , , 1972 11

Turner, Powell & King, Iyb2 11

Turner A King, 196*t 11 or 12

Turner A King, 19#+ 11

Turner A King, 196^ ca. 11

Turner A King, 196^ ca. 8

Sohrig e t  a l , , 1972 11

^asianthaea.



Tkxon Voucher Reference n-

L. fr u tic o sa  var. 
fa a c ic u la ta Turner £ Powell 1097 Turner A Flyr, 1966 .'.1

L. fr u tic o sa  var. 
michoacana flecker & Cronquist 20 11

L. h e lia n th o id es  var. 
heli&nthoideB flecker & Olsen 57 * 10

l . lacrocephala Becker A Olsen 60 * 10

i .  macrocephala Breedlove 1622 O olbrig e t  a l . ,  ly?2 10

p a laeri flecker A Oronqi'ist 25 * ca,

L. p a laeri King 362*+ leJong A ^jongpre, 1963 ca,

L. podoce'pfrala Becker A Cronquist 1 * ca

h. r in n io id es Becker A Cronquist 5 * ca,

Sable 3« heported chromosome counts in  -a s lanthaea, continued.



opened d is c  f l o r e t s  were macemted in  la c to -p h e n o l and c o tto n  blue  

fo r  24 to  36 hours and ob served . P o llo n  g r a in s  which were dark blue 

a f t e r  th a t  period  were counted a s  s ta in e d ,  l i g h t  b lue or c o lo r le s s  

g r a in s  were counted a s  n o n -s ta in e d . P ercen t s t a i n a b i l i t y  was based 

on cou n ts o f  20(J g r a in s ,  h e s u lt s  from s p e c i f i c  c a se s  are p resen ted  

in  the S y stem a tic  Treatm ent under the d is c u s s io n s  o f  u.  f r u t i c o s a , 

*j. h e l la n th o id e s , m acrocephala, and w  c r o c e a .



D isc u ss io n

G e n e ra l

The gf.nus i-asian th aea  a s  reco g n ised  in  t h is  treatm en t c o n s is t s  o f  

e le v e n  s p e c ie s ,  'lhrte o f  th ese  are  d iv id e d  in to  a to ta i  o f  tw elve v a r ie ­

t i e s  f r u t ic o s a  w ith  s i x ,  c e a n o t h if o l ia  w ith  fo u r , and u. h c l i -  

a n th o id e s  wi th two j .

The s p e c ie s  o f  ^ aslan th aea  do not e x h ib it  p a ttern s  o f  ch a ra cter  

v a r ia t io n  and d is t r ib u t io n  which would su g g e s t  autogamy or a p om ix is . In­

deed , th ey  appear to  be s e x u a lly  rep rod u cin g  and s tr o n g ly  o u tc r o ss in g .

The p a tter n  o f  v a r ia t io n  in  the genus i s  such th a t  i t  has been found  

u s e fu l  to  r e c o g n ise  o n ly  one in f r a s p e c i f ic  ca teg o ry  t v a r i e t a s ; . V a r ie t ie s ,  

wh(n reco g n ized  in  t h i s  trea tm en t, to  a la rg e  e x te n t  r e p r e se n t  members o f  

g eo g ra p h ica l rep lacem en t s e r i e s  w ith in  a  s p e c ie s .  U su a lly , where v a r ie t a l  

boundaries co n v erg e , a r e l a t i v e l y  sm all number o f  p o p u la tio n s  w i l l  

e x h ib it  m orphologies more or  l e s s  in ter m ed ia te  between the v a r i e t i e s ,  

"Forms", d i f f e r in g  from the norm o f  a s p e c ie s  in  one or a few sh arp ly  

marked c h a r a c te r s , and which do n ot e x h ib it  co h eren t geograp h ic  d i s t r i ­

b u tio n s , a re  found in  many o f  the s p e c ie s  o f  D aslan th aea . I t  has n o t been 

found ta x o n o m ica lly  u s e fu l  to  r e c o g n ize  th ese  "form s", a lth ou gh  s e v e r a l  

are d is c u s s e d .

H abit

Of the e lev en  s p e c ie s  o f  u a sla n th a ea  reco g n ized  in  t h i s  trea tm en t, 

seven  a re  t y p ic a l ly  shrub s. The h a lf-sh r u b b y  h a b it  e x h ib ite d  by s e v e r a l  

o f  the t y p ic a l ly  shrubby s p e c ie s  (,eg. , m acrocephala, seem a n n ii, u. 

h e l la n th o id e s , u. c e a n o t h if o l ia  ;r a r e ly j j may be an a d a p ta tio n  to  lo c a l  

c o n d itio n s , such  a s  in te n s e  g r a t in g , r e s u lt in g  from s tro n g  s e le c t io n



p r*.ssure, but t h i s  rem ains to  be determ ined . ThiB " h a b ita l in d eterm in ­

acy" i s  found f a i r l y  o f te n  among Mexican A etera cea e .

The' o th e r  fo u r  s p e c ie s  are t y p ic a l ly  p er e n n ia l herbe ^sometimes 

woody in  age below; w ith  p eren n atin g  s tr u c tu r e s  very  c lo s e  to  or a t  

ground i e v e l ,  and which produce f le s h y  -  tuberous r o o ts to c k s  below  

ground ^the shrubs do n ot, .

D is tr ib u t io n

The genus .a a la n th a e a  ranges from A rirona to lanama ^ a lso , there  

i s  one record  from northan V en ezu ela ;, how ever, a l l  but two taxa are  

a p p a ren tly  r e s t r ic t e d  to  n e x ico . The genus a s  i t  occu rs in  n ex ico  i s  

found m ainly in  the w est and sou th  ^Sierra Madre O c c id e n ta l, 'Transverse 

V olcan ic  b e l t ,  S ie r r a  i-iadre d e l 3 u r ; . The S ie r r a  Madre O rien ta l i s  

r e l a t i v e l y  poor in  a sian th aea . s p e c ie s  ^only two, and th e se  n o t r e ­

s t r i c t e d  to  i t ; .  The above comment* hold e q u a lly  w e ll  f o r  both the shrubs  

and p eren n ia l h erb s. Only one taxon c r o s s e s  the Isthm us o f  Tehuantepec  

in to  the C entral American f l o r i s t i c  r e g io n . These f a c t s  o f  p resen t-d a y  

d is t r ib u t io n  and r e la t iv e  d iv e r s i t y  o f  u a sia n th a ea  in  v a r io u s  r e g io n s  

su g g e s t  th a t  the genus may have o r ig in a te d  in  w estern  or south ern  M exico,

M pecies o f  ^ a sia n th a ea  vary from w id e ly  d is t r ib u te d  ones such a s  b. 

f r u t ic o s a  ^Central America through Mexico to  near th e U nited  S ta te s  bor­

der,) and c e a n o t h if o l ia  ^northern S ie r r a  Madre O ccid en ta l to  C h iap as;, 

to  much more lo c a l  s p e c ie s  such a s  L. squ arrosa   ̂nor thei*1 Guerrero and 

a d ja c e n t  M orelos;, seem annll ^southern S ie r r a  Madre O ccid en ta l and 

n orth ern  N a y a r it j , and i .  s in n lo id e s  ( d is t r ib u t io n  s im ila r  to  m. s e e n a n n i i ; . 

The m ost w id e-ran g in g  s p e c ie s  ore d i v i s i b l e  in to  the la r g e s t  number o f  

v a r i e t i e s .  Among the s p e c ie s  w ith  in te r m e d ia te -s ie e d  d i s t r ib u t io n s ,  u.  

m acrocephaia, u.  p a lm er i, and _L. aurea tend to  e x h ib i t  co n s id era b le  in tr a -



s p e c i f i c  v a r ia t io n ,  w h ile  c r o c e a , p od ocep h ala . and b. h e l ia n th -  

o id e s  tend to  be re in  L ively  [ e s s  v a r ia b le  in  t h is  r e s p e c t  ^the two 

v a r i e t i e s  o f  h e l ia n th o id e s  arc r e l a t i v e l y  homogenous w itftin  t h e ir  

r e s p e c t iv e  ra n g es j .

la y a  w ith  d is ju n c t  d i s t r ib u t io n s  in c lu d e  f r u t ic o s a  var . f a s c i -  

c u ia ta  (S ie r r a  nadr' U r ien ta l and a l s o  in  w estern  h e x ic o ;  and h e l i -  

a n th o id e s  ^with two d is j u n c t  v a r i e t i e s / .  In the form er c a s e ,  l i t t l e  or  no 

m orp h olog ica l d iv erg en ce  between e a s te r n  and w estern  p o p u la tio n s  ia  in  

e v id e n c e . In c o n tr a s t ,  the d iv erg en ce  between the two p o p u la tio n  system s  

in  i.. h e l ia n th o id e s  i s  marked enough ao th a t  two v a r i e t i e s  are reco g n ised  

in  t h is  trea tm en t, corresp on d in g  to  the two d is ju n c t  p o p u la tio n  sy stem s.

llabi t a t s

, o a t  taxa in  a s la n th a e a  appear to  be adapted to a wide array  o f  

h a b ita t s  w ith in  th e ir  r e s p e c t iv e  ra n g es , in  g e n e r a l,  s p e c ie s  o f  i-aslantlsea  

ar* n o t found in  d e s e r t s  or in  lowland m oist t r o p ic a l  f o r e s t  ^an excep ­

t io n  to  the l a t t e r  b ein g  f r u t ic o s a  var . f r u t ic o s a  j . le a v in g  out the  

above two h a b ita t  ty p e s , s p e c ie s  o f  a s ia n th a e a  can be found in  most 

h a b ita t s  a v a i la b le  in  I x x io o  and c e n tr a l  Am erica, e x c e p t  fo r  s e v e r a l  

s p e c ia l i s e d  ty p es  such a s  the a q u a tic  h a b ita t  and high-m ontane g r a ss la n d .

Two extrem es in  h a b ita t  p referen ce  may Ix m entioned, both o f  them 

o ccu ir i/g  in  v a r i e t i e s  o f  f r u t i c o s a . u. f r u t ic o s a  var . f r u t i c o s a , found 

throughout c e n tr a l America and south ern  i .e x ic o ,  occu rs in  a wide array  o f  

h a b ita t s  ranging from high-m ontane f i r  f o r e s t  to  m o ist lowland t r o p ic a l  

f o r e s t ,  in  c o n tr a s t ,  u.  f r u t ic o s a  var . f a s c lc u la t a  appears to  be ra th er  

"f a s t id io u s ” w ith in  i t s  ran ge, g e n e r a lly  b ein g  found in  h ig h -m o is t  mon­

tane s i t e s ,  " se le c t in g "  th ese  from among the s e v e r a l  h a b ita t- ty p e b  w hich, 

a p r i o r i , would seem to  be a v a i la b le  to  i t .  C om petition  may be ex c lu d in g



i t  from s u c c e s s fu l  c o lo n is a t io n  o f  o th e r  h a b ita t s .

Taxa o f  .aB la n th a ea  tend to  e x h ib it  an in d if f e r e n c e  tow ards, 

i f  n o t a " p referen ce"  f o r ,  d istu rb a n ce  ^again , th is  i s  t y p ic a l  o f  many 

groups o f  Mexican A stera cea e^ , Ih u s , in  the S ie r r a  ia d r e  O cc id e n ta l, 

some taxa w h ic h ,u n t il  the advent o f  major human and hum an-related  

d is tr u r b a n c e , were probably adapted to  p in e , oak, o r  mixed f o r e s t  

have been a b le  to  su r v iv e  in ,  or  p o s s ib ly  expand in t o ,  a rea s  which 

have been c o n s id e ra b ly  degraded by, fo r  exam ple, g r a z in g  ^ e .g . , ^  

scem a n n ii, w  g in n io id e s ; .

D ivergen ce and Unusual Forms

W e ll-d e f in e d , d i s t i n c t i v e  m orp h olog ica l v a r ia n ts  w ith in  a taxon in  

j a s  la n th a ea  o f te n  appear near the edges o f  the range o f  th a t  taxon . The 

gradual p ro cess  o f  d iv erg en ce  which has presumably g iv e n  r i s e  to  

v a r i e t i e s  and s p e c ie s  in  the p a s t  i s  thus a p p a ren tly  s t i l l  o p e r a t iv e ,  

exam ples o f  m o rp h o lo g ica lly  d i s t i n c t i v e  v a r ia n ts  near the edgeB o f  

the range o f  taxa in c lu d e  D inaloan  p o p u la tio n s  o f  f r u t ic o s a  var. 

f a s c i c u l a t a , ban l u i s  P o to s i p o p u la tio n s  o f  a u rea , c o a s ta l  Oaxacan 

c r o c e a , e t c .

Unusual form s v a r ia n t  from the norm in  one or two .marked c h a ra c ter ^  t -  

io s  and which can be found throughout the range o f  a taxon arc a l B O  

know n.; the "forms" d isc u sse d  a b o v e;. Lxamples in c lu d e  g la b ro u s p la n ts  o f  

palm erl ^ o r d in a r ily  p u b escent; found s c a t t e r e d  w ith in  i t s  range in  

J a l i s c o ,  m onocephalic p la n ts  o f  1. f r u t ic o s a  var . f r u t ic o s a  s c a t te r e d  

throughout C en tra l America and sou th ern  f e x i c o ,  e t c .

U se fu ln e ss  o f  C haracters  

C haracters w hich, a p o s t e r i o r i , have been  found m ost u s e -



f u l  in  d e l im it in g  tax* in  uaBianthaea in c lu d e  the fo llo w in g :

1j h a b it  ; a t  the l e v e l  o f  " sp ec ies-g ro u p "  in  the s p l i t  between the  

shrubs and the p eren n ia l h e r b s ; ;

2 / head s i z e ,  c o r r e la te d  w ith  the number o f d is c  f l o r e t s  l e v e l

o f  '* s p e c ie s  -group” in  the d i s t in c t io n  between the " large-h ead ed  a s ­

semblage" arxd the o th e r  shrubs j a ls o  a t  the in t r a s p e c i f ic  l e v e l  in  

ii* f r u t i c o s a ) ;

J,  in voL u cral grad u ation  ^,at the s p e c i f i c  l e v e l  w ith in  the sh ru b s;)  

k)  len g th  o f  a c h e n ia l awns r e la t iv e  to  in v o lu c r e  in  r ip e  headB ^at the  

i n f r a s p e c i f ic  l e v e l  in  u,  c e a n o t h if o l ia  and _u. f r u t i c o s a ,;

5;  peduncle le n g th  va t  th e  s p e c i f i c  l e v e l  in  both th e shrubs and p er -  

r e n n ia i h erb s; a t  the in f r a s p e c i f i c  l e v e l  in  ^  f r u t i c o s a , \

6 , ray c o lo r  \ a t  the s p e c i f i c  l e v e l  in  both the shrubs and p erren n ia l 

h e r b s ; .

Other ch a ra c te r s  found p a r t ic u la r ly  u s e fu l  in  c e r ta in  c a ses  in ­

c lu d e : nature o f  o u ter  p h y lla r ie e  ^ .d is t in c t iv e  ib  ^  sq u a rr o sa , c r o c e a ; 

n ature o f  p a le s  ^ d is t in c t iv e  in  ±̂ . a u r e a ; , a n th e r  th ecae  c o lo r  ; d i s t i n c t -  

iv e  in  u. c r o c e a . e t c . ; ,  nature o f  achenes p od ocep h ala , u. a u r ea , 

ii* f r u t ic o s a  var . a lam osana, .

en v iro n m en ta lly  r e l a t i v e l y  l a b i l e  c h a r a c te r s  such a s  pubescence and 

l e a f  sh ap e, s i z e ,  degree o f  s e r r a t io n ,  and te x tu r e  tend to  be l e s s  u se fu l  

in  d e l im it in g  taxa in  ia s la n th a e a . Thus, th ere  i s  u s u a lly  c o n s id e r a b le  

v a r ia t io n  in  amount o f  p u b escence, and o f te n  o f  degree o f  a p p r e s s io n /  

sp rea d in g  o f  h a ir s  w ith in  any p a r t ic u la r  taxon . Som etim es, t h is  i s  ap­

p a r e n tly  r e la te d  to  a l t i t u d i n a l ly  in flu e n c e d  fa c to r s  i f o r  in sta n c e , in  u, 

f r u t ic o s a  var. f r u t r  osa , p la n ts  from h ig h e r  e le v a t io n s  tend to  be more 

p u b escen t than p la n ts  from low er e l e v a t io n s ) .  However, in  some c a se s



n atu re  o f  pubescence ie  o f  use in  d e l im it in g  taxa ^in com bination  

w ith  o th e r  c h a ra c ter s ,., l i i i e  i s  Lhc c a s e ,  f o r  exam ple, in  d is t in g u is h in g  

between u. c e a n o t h if o l ia  var. c e a n o t h if o l ia  xh a ir s  sp rea d in g , and n. 

c e a n o t h if o l ia  var. v e r b e n if o i ia  ^hairs a p p ressed , in  J a l i s c o  where 

th ey  a re  som etim es c lo s e ly  sym p etr ic ,

. . . e a f  t e x t u r e  i s  v a r i a b l e  w ith in  m o s t  ta x a , but g e n e r a l s t a t e ­

m e n t s  u s i n g  l e a f  t e x t u r e  a s  a c r i t e r i o n  f o r  d i s t i n g u i s h i n g  b e t w e e n  taxa  

are  som etim es w a r r a n t e d  i , f o r  exam ple, crocea  ; th in - le a v e d , v s .  jj. 

h t l i a n t h o l d e B  t h i c k - le a v e d j  , podocephala ^ t h i n , .  v s . . . .  p a l m e r i  

vf i m ) J .

. ,fa f  shape i s  som etim es very  l a b i l e ,  a s  fo r  example in  aurea  

a lm o st l in e a r  to broadly la n c t-o v a it  in  g e n e r a l,  s p e c ie s  a re  

r-haract* ri^ed by l e a f  shapes which vary w ith in  c lo s e r  ir a its . General 

t fn d fn c it - s ,  such a s  towards breadth in  h e ^ ia n th o id e s , ob long shape

in na croc c pha i a , e t c ,  , ar* some tim es o f  u se , e B p f c ia l .y  when c a s e s  

o f  apparent h y b r id ir a t io n  are being a n a ly se d . In some c a s e s ,  such a s  in  

., s e e m a n n ii, e a f  shape and t tx tu r t  are d i s t i n c t i v e  and c h a r a c t e r i s t i c .

IGavonoid S tu d ie s

r e f - n i t t  s ta tem en ts  reg a rd in g  the taxonom ic s ig n if ic a n c e  o f  

f la v o n o id  d ata  a w a it fu r th e r  s tu d ie s  o f  in trapopu la t io n a . , developm ents.^, 

sea so n a l , and 'd a p h ic a ^ y  i n f . ueneed v a r ia t io n ,  a s  we : a s  the sy ste m a tic  

id e n t i f i c a t io n  o f  compounds. Flhe fo llo w in g  t e n t a t iv e  s ta tem en ts  are ven­

tured a t  th iB  tim e* l e a f  f la v o n o id  p a tte r n  appears to  be o f  most 

va lu e  a t  thf l e v e l  o f  B p ccies-grou p  in  la s ia n th a e a * 2> the p eren n ia l 

herbs a s  a group tend to  la c k  many o f  th e  compounds found in  th e  shrub sj  

3 i among the sh ru b s, th e" large-h ead ed  assem blage" appears to  la ck  a 

s p o t , t e n t a t iv e ly  id e n t i f i e d  a s  c l l a g i c  a c id ,  which i s  found in  most



o f  the o th e r  shrubsj 4 , i t  appears th a t some s p e c io s  may p o s s e s s  

unique marker compounds, such a s  s eem annii vsp o t number '7 y-

ihe resu L ts  o f  the crocea  -  h e lia n th o id e g  hybrid i  s a t  io n  f la v o n o fi  

stu d y  are d isc u sse d  below undcr  " H yb rid isation "  and in  the b ysteraatic  

i t -  atm' n t n tht d is c u s s io n  o f  c r o c e a .

Chromosome Numb»-rs

chromosome numbers are known f o r  aJ i  s p e c ie s  o f  -a s ia n th a c a  e x -  

c e p t  seem an n ii and g ir m io id e s   ̂th a t  i s ,  aLi s p e c ie s  ex c ep t the  

two m entioned havf b# on counted a t  Least o n c e ,.  lip e c ie s  w ith  n » lc , *£* -̂1, 

and p o ly p lo id s  are known. A ll  thr shrubs counted e x h ib it  n * ic  ex cep t  

fo r  f r u t ic o s a  w ith  n a i l .  Among th' p er1 n n ia i h erb s , a urea i s

d ip io id  w ith  nf} , and th« o th er s  arf p o ly p lo id s  ap p ar«n tly

bas'd  on n * i -s or n=»Li.

At th< p r esen t t in ' . ,  i t  appears th a t the b a s ic ,  a n c e s tr a l  number,

£ , f o r  a s ia n th a ; a iray w e a  b< x l , w ith  con seq uent a n tu p io id  red u ctio n  

to  iu and a , bo p o iy p .o id y  a t  th' ii* ;J  or n£ l i  nv< . .  ih e  p o s s i b i l i t y  th a t  

: ib  not d isc o u n t  d hr re , however.

ihf Liorphoiogj-ca^ d is t in c t iv e n e B S  o f  ^ asian thaea  from o th er  gen era  

i s  Bupporti d by th< c y t o lo g ic a l  in form ation  a v a i .a b  e . th u s , in  a s  ia n  th a ea , 

3cc i or i - ,  n*^ , ca . 2^, ca . 4u; in  V erb esln a , x * i? ,

34} in  Otopappus, n*15l in  W edelia- Zexm enia- L ipochaeta  and a l l i e s ,  

x » l4  or  15, n a i l? ,  14 , 15, 26 ^ S o lb r ig , l y ? Z j .  A neuploid s e r i e s  and p o ly ­

p lo id y  appear to  be in v o lv ed  in  the c y t o lo g ic a l  e v o lu t io n  o f  th ese  g en era , 

fiuch rem ains to  be lea rn ed  o f  the c y t o lo g ic a l  s i t u a t io n  in  la s ia n th a e a  

and r e la te d  gen era .



isolation i if- chanisms
Chromosomal, p h e n o lo g ie a l, and e t h o la g ic a l  i s o la t io n  mechanisms 

appear to  be o p e r a tiv e  in  a s ia n th a e a . Thus, L_. f r u t ic o s a ,  w ith  n ^ l l ,  

i s  <f f e c t i v e l y  i s o la t e d  from the n»10 sh ru b s, and among g e o g r a p h ic a lly  

sym p atric  shrubby i-a sian th aeas in  the s ie r r a  iiadre O cc id en ta l, pheno- 

l o g i c a l  i s o la t io n  appears to  e f f e c t i v e l y  i s o l a t e  u, s e e n a n n ii la te  

bloom er; from the o th er  s p e c ie s  w ith  which i t  m ight h y b r id iz e .

D if fe r e n c e s  in  ray c o lo r ,  presumably in f lu e n c in g  b eh av ior o f  a t  

l e a s t  some p o t e n t ia l  p o l l in a t o r s ,  between sym patric s p e c ie s  o f  ^ asian th aea  

i s  an i s o la t io n  mechanism which i s  a p p a ren tly  o p e r a tiv e  under c e r ta in  

circu m sta n ces , ih u s , j . .  h e lia n th o id e s  var . h e i ia n th o id e s  and i^ .  crocea  

are commonly sy u p fttr ie  both g e o g r a p h ic a lly  and p h en o lo g ies]  ly  in  the  

B a lsa s  D ep ression  o f  s o u th -c e n tr a l , x x ic o .  Both a r t  n*du Bhrubby s p e c ie s . 

Bay c o lo r  in  h e^ ianthoideB  i s  o r a n g e -y e llo w , w h ile  in  cro cea  i t  i s  

ora n g e-red . . v±dence is  p resen U d  I s ' w hen  in  t h is  paper th a t  the two 

sp'ci<. s  a p p a ren tly  h y b r id ise  in  n a tu re . However, thf y m ain ta in  t h e ir  

s p ' c i f i c  d i s t in c t n e s s  to  the e x te n t  th a t  t h  v a st n a jo r ity  o f  p la n ts  can  

b  a s s ig n td  to  e i t h e r  one or the o th er  s p e c ie s ,  ^t i s  h y p o th es ised  th a t ,  

in  t h i s  c a s e , e th o io g ic a i  f a c to r s  tend to  keep the g e n e t ic  b a lan ce  

s h i f t e d ,  on the whore, towardB intrasp* e l f  c ra th x r  than int< r s p a c i f i c  

b reed in g .

H y b r id iza tio n

There i s  no co n v in c in g  ev id en ce  th a t  the two b a s ic  s p e c ie s -g r o u p s  

a sia n th a c -a , the shrubs and the p eren n ia l h erb s , h y b r id ise  w ith  each  

o th e r . A lso , the p eren n ia l herbs appear to  be is o la t e d  among th em se lv es. 

Among the sh ru b s, howevrr, the s i t u a t io n  appears to be much d i f f e r e n t .  

A lthough s e v e r a l  i s o la t in g  mechanisms appear to  be in  a c t io n  v&b d i s c u s -



S'd abov* , -xchange o f  g ' r u t i c  in fo rm a tio n  among the Bhrube i s  

a p p a ren tly  com,on. xcept, f o r  th*. r f la t .iv c .jy  t f f e  c t i v c l y  i s o la t e d  

f r u t ic o s a  and b < • maiini i , i t  appears th a t  tht shrubs t y p ic a l ly

tf n<i, vh< n s y n p a tr ic , to  produce some h y b r id s . Ihos* p la n ts  w hich are  

apparent.'y products o f  h y b r id iz a t io n  between sp e c if  s  o f  a s ia n th a e a  

tend to be m orphological ly in tern ed  iat< between tht p u ta t iv e  p a ren ts,

A i s o ,  th 'y  u su a lly  e x h ib it  much reduced p o lle n  s  ta in a b i x. i tv  ^anri th er e ­

fore pre.sumab y ..mch reduced p o lu n  f e r t i l i t y . 'Ihc s t a i n a b i l i t y  i s  

a ;i..o s t  atw ays reduced a t  Least 25a>, and i s  commonly reduced 5^  or more 

from th a t o f  the p u ta tiv e  parentB . S p e c i f ic  c a se s  axe d isc u s se d  in  the 

b y stf  m at-c irea tru  n t under ^  f r u t i c o s a , macroc&phala, . he L ia n th o id cs , 

c r o c  a , and c  a n o th ifO i,ia .

. t  appf a r s  th a t inforGiatj.on on f ia v o n o id  pat tern s ^and pOBBibi.yon 

th* p rod u ction  o f ”hybrid"compounds, in  ca&fe o f  app aren t hybridiz& Lion  

in  asiem th af a may bt s tro n g  ly co rro b o ra tiv e  o f  m o rp h o lo g ies< and c y to -  

o g ic a  < vid* n cr o f  h y b r id iz a t io n  and Bubs< quf n t in tr o g r e s e io n , Data and 

in te r p r e ta t io n  o f  one case <in v o lv in g  crocea  and u. h c l ia n th o id e s  axe 

prf B 'iitt d in  th* byste m atte Treatm ent under the: d is c u s s io n  o f  cro cea  

,p . 6 . , .

Fhy eoge ny

the e lu c id a t io n  o f  a  phytogeny w ith in  a s ia n th a e a  r e q u ir e s  more 

in fo rm a tio n  on r y t o lo g ic s  I , ch em ica l, a n a to m ica l, e t c .  tren d s w ith in  

and w ith o u t the genus. However, a few  g en era l s ta te m e n ts , to  a la rg ’ 

i xt* n t  s p e c u la t iv e ,  may be made a t  t h i s  tim e. For purposes o f  t h is  d i s ­

c u s s io n , the f d lo w in g  " gu id in g  princip les**  arc b e in g  fo llo w e d :

a , the p o y p io id  c o n d it io n  i s  d erived  from thf- d ip lo id  c o n d it io n j

b, in  thf A stera ce a e , j n f :o rescen ce  r e d u c tio n  i s  a s tro n g  and w id e-



sp r a»l c  mi ;

■ , r i  .h iu  Mi As ra- ‘ t i f , t r i  l-> A- ia n lh ffu  , th' pr< s i nur o f  n n th o -

yf>m.nc n r ry  f  o r 1 i s  . s  ri :.uRt cae .  6 a cb. r  V'A ■ or.:, t on;

, w . th : n ih* j-.eI' r , tr  i b- m 1 a n t h .  *;■ , liif h  r  brn ■ oiie c o n d i t i o n  

. s  i n  ( 11 it:. : • i- v> f r o :  1 .h- s h r u b b y  . . o n d t i o n .

. r. f  y , ill n , i t i s  -inf.- f e t i n g  1.0 not-' t h a t  wh< n on<

pr Eic.c.L;.y c h r l v . u  condi t-ion i s  found w i t h i n  a spf c.; * s-tfroup in

a s  ran tha- a . oLh< r  pr» cui:*ab y d< r i v  o charao I*, r.i s  l i e s  nr' i* o . .y  in

e x i s t ,  in  t h a t  fproup a s  w' - . -b u s ,  tie jv r- . nriis ■ h'-rbe e x h ib i t .  :n -  

f l o r '  rci ir > r e d u c t io n  va! I fo u r  s p e c ie s , . , ,  a n th o c y a n ie  ra y  pi{jre n t s  

;on- epc c i ' s ; , ami p o iy p j .o id y  v thr' *• o f  th' fo u r  cp< '.-(■e;. Aeony the  

sh ra b s  , tiv ' nrfy.-hr.tu11 d acs< ifibiayy ■■ x h i b i t s  i n f  J o r r eocn ef r e d u c t io n  

,r 'h r ' t  r p r c l ' s / , e.n Lhocyani' ray pigr.r n tc  . two s p e c i e s ; ,  and a 

s t r o n g  t rn d ' n : y  tow ares  i m t i i a i  int f  nri< nin< y .^two s p e c i e s , .

m  c o n t r a s t ,  both c * a n o t h i f o i i a  and ^  f r u t i c o s a  e x h i b i t  a 

co r ' " p r in t  1 iv> •* a r ra y  o f  c h a r a c t e r i s t i c s ,  . c t h  arc yc 1 1 ow-r&y< ri ,

r _ P  o ..  a s  f a r  a s  i s  known, b ear  aany-h'. ad.( d i n f  orr see  n e t s ,  and ar'.

a .n o B l  a  ways n o n a  y shrubby.
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S y s te m a tic  T rea tm en t

L a a la n th a e a  DC. P ro d r .  51607 . 1836 .

’l e l c B i a  iiftf. , t i .  Tr j l u r .  p t .  7 : L l , lb3(' .

T re e s ,  a h ru b e , o r  h a l f - e h r u b e  , som etim es woody n e a r  b a se  o n ly ^  o r  

tu b e r o u s - ro o te d  p e r e n n ia l  h e rb s  f r o a  a  woody cau d ex , 0 .1 - 7  a  h ig h .

L eaves u s u a l ly  a l l  o p p o s i te ,  o c c a s io n a l ly  b e c o a in g  a l t e r n a t e  i n  i n f l o r ­

e s c e n c e )  p e t i o l e  f l a t t e n e d )  b la d e  u n lo b e d , m arg in  c o a r s e ly  s e r r a t e  to  

d e n t i c u l a t e - s u c r o n u l a t e ,  u s u a l ly  t r i p l i n e r v e d ,  o c c a s io n a l ly  t r in e r v e d  

o r  su b p e n n in e rv e d . I n f lo r e s c e n c e  o f  3 -1 2 -  o r  s o re -h e a d e d  cy n o se  um bel- 

l i f o x a  c l u s t e r s ,  o r  re d u c e d  to  a  s o l i t a r y  h e a d , a x i l l a r y  a n d /o r  t e r ­

m in a l.  Heads r a d i a t e ,  r a y s  f e r t i l e .  In v o lu c re  t u r b i n a t e  to  h e m isp h e r i­

c a l ,  in  2 - s e v e r a l  s e r i e s ,  th e s e  su b e q u a l to  s t r o n g ly  g ra d u a te d .  O u te r  

p h y l l a r i e s  u s u a l ly  in d u ra te -m em b ran o u s  below , o f te n  h e rb a c e o u s  a b o v e , 

m arg in  u s u a l ly  d i l a t e ,  in n e r  p h y l l a r i e s  m em branous, som etim es h e rb ­

a ce o u s  a b o v e . Rays *+-3°* commonly 3 -2 1 , y e l lo w , o ra n g e -y e llo w , o ra n g e -  

r e d ,  o r  p u r p le - r e d ,  la m in a  e l l i p t i c  to  o b lo n g , tu b e  s h o r t .  D isc  f l o r e t s  

3 -2 0 0 , y e l lo w , o ra n g e -y e llo w , o r  p u r p le - r e d ,  tu b e  c y l in d ro -c a m p a n u la te ,  

t h r o a t  n a r ro w ly  cam p an u la te  to  c a m p a n u la te , g la b r o u s ,  lo b e s  5 » d e l t o i d -  

o v a te ,  p a p i l l o s e  w i th in ,  g la b ro u s  o r  s p a r s e ly  h is p id u lo u s  d o r s a l l y ,  

m a tu re  o o x o l la e  o f te n  e x s e r te d  s e v e r a l  mm from  r i p e  h e a d s . A n th e r  th e c a e  

l i g h t  brown to  b l a c k i s h ,  ap p en d ag es t r i a n g u l a r - o v a t e ,  p a le  y e llo w  to  

c o l o r l e s s ,  b a se  s h o r t - a u r i c u l a t e .  S ty le  b ra n c h e s  f i l i f o r m  “ s u b u la t e ,  

ap p en d ag es  h is p id u lo u s  d o r s a l l y .  P a le s  m em branous, c o n d u p l ic a te ,  a c u te  

to  o b tu s e . D isc  a c h e n e s  co m p ressed , b ic o n v e x , body c u n e a te  t o  b ro a d ly  

c u n e a te ,  w ith  2 ( r a r e l y  3 ) s t o u t  awns a t  a p e x , th e s e  d i r e c t l y  c o n f lu e n t  

w ith  a c h e n ia l  m a rg in s , a d a x la l  m arg in  narrow ed  t o  a  t h i n  s h a rp  e d g e , 

pappus o f  s e v e r a l  f r e e  o r  c o n n a te  membranous sq u a m e llae  u s u a l ly  a d n a te



to  b a se  o f  aw ns, som etim es red u ced  to  a  d i l a t e  f r i n g e .  Kay ach en ea  

s i m i l a r  t o  d i s c  b u t  s h o r t e r  and b r o a d e r ,  com pressed  o r  th ic k e n e d ,  t r i ­

q u e tro u s  ( r a r e l y  4 - a n g le d ) ,  u s u a l ly  b ro a d ly  c u n e a te ,  3 ( r a r e l y  4 )  awned 

o r  to o th e d ,  a d a x ia l  awn o r  to o th  lo n g e s t .  R e c e p ta c le  low -convex  to  f l a t .

Key to  th e  S p e c ie s  o f  L a s la n th a e a

1 . f t i y l l a r i e s  g r a d u a te ,  u s u a l ly  s t r o n g ly  so  ( o c c a s io n a l ly  w eakly  g ra d u ­

a t e  and  th e n  h ea d s  l e s s  th a n  6  mm wide a s  p r e s s e d )

2. Rays y e llo w  to  o r a n g e - r e d ; s h ru b s  o r  h a l f - s h r u b s

3 . In v o lu c re  u s u a l ly  l e s s  th a n  1 cm h ig h  and  w ide a s  p r e s s e d | heads

g e n e r a l ly  i n  u m b e llifo rm  c l u s t e r s  o f  J-12

6 . L. c e a n o t h l f o l l a

3 . In v o lu c re  u s u a l ly  more th a n  1 cm h ig h  and  w ide a s  p re s s e d  | heado 

v a r io u s ly  arranged

4 . L eaves c o r ia c e o u s -h a rd e n e d ,  e l l i p t i c 1 p e d u n c le s  1 cm 

lo n g  o r  l e s s f  h ea d s  i n  u m b e llifo rm  c l u s t e r s  o f  3 -6

7 . 1 . e o e s a n n l l

4 . L eaves t h i n  to  f irm  i n  t e x t u r e  (b u t  n o t  c o r ia c e o u s -

h a rd en ed  ) ,  l a n c e o l a t e , o v a te , o r  o b lo n g  t p e d u n c le s

o f t e n  more th a n  1 cm lo n g { h e ad s  u s u a l ly  s o l i t a r y  o r

t e r n s t e

5 . P e d u n c le s  u s u a l ly  more th a n  4  cm lo n g  1 l e a v e s

la n c e -o b lo n g  t o  o v a te -o b lo n g , a c u m in a te , n o t  ru g o se

2 . L. m ac ro cep h a la  

3* P e d u n c le s  u s u a l l y  l e s s  th a n  4  cm lo n g  j le a v e s



m o stly  o v a te  to  s u b o r b ic u la r ,  a c u te  to  o b tu s e ,  o f te n  

ru gose

6. O u te r p h y l l a r i e s  p la n e ,  e r e c t ,  o f te n  h e rb a c e o u s

above b u t  n o t  f o l ia c e o u a  3* h,* h e l i a n th o ld e s

6, O u te r p h y l l a r i e s  w eak ly  c o n d u p l io a te ,  r e c u rv e d ,  and  

f o l ia c e o u a  a t  apex  5* b . s q u a r ro a a

2 . Hays r e d - v i o l e t  (u n iq u e  i n  th e  g en u a ) t  p e r e n n ia l  h e rb s

8 . L. g in n lo ld e s

P h y l l a r i e s  u s u a l ly  s u b e q u a l ,  o r  th e  o u te r  lo n g e r  th a n  th e  in n e r  ( i f  

w eakly  g ra d u a te  th e n  th e  h e a d s  g r e a t e r  th a n  6 mm w ide a s  p r e s s e d )

7. P e r e n n ia l  h e rb s  f r o a  a  woody caudex

8 . f t t l e s  w ith  a  d a rk  l i n e  on m id r ib ,  c o n s p ic u o u s ly  e x s e r te d  from  

r i p e  h e a d s f  p e d u n c le s  u s u a l ly  l e s s  th a n  6 cm lo n g

11. L. a u re a

8. P a le s  n o t  l i n e d  a lo n g  m id r ib ,  n o t  e x s e r te d  f r o s  r i p e  h e a d s i 

p e d u n c le s  u s u a l ly  more th a n  6 cm lo n g  

9 . l e a v e s  rounded  to  s u b c o rd a te  a t  b a s e ,  t h i n - t e x t u r e d j  o u te r  

p h y l l a r i e s  u s u a l ly  s p r e a d in g - h is p id  10 , 1 . p o d o cep h a la  

9 . l e a v e s  t r u n c a te  to  u s u a l ly  c u n e a te  a t  b a s e ,  narrow ed o n to  

p e t i o l e ,  f i r m - t e x t u r e d { o u te r  p h y l l a r i e s  u s u a l ly  w ith  

a p p re s s e d  p u b e sc e n c e , o c c a s io n a l ly  g la b ro u s  e x c e p t  f o r  

th e  c i l i a  t e  m arg in s  9* 1. p a lm e rl

7 . S h ru b s o r  t r e e s

10. Rays o ra n g e - re d  above ( r a r e l y  y e llo w )  f h ea d s  s o l i t a r y  o r  t e m a t e ,  

p e d u n c le s  u s u a l ly  m ore th a n  7 cm lo n g  L. c ro c e a

10 . Rays y e l lo w > h ead s  u s u a l ly  i n  u sb e 11 i f o r a  c l u s t e r s  o f  3 -1 2 , 

p e d u n c le s  u s u a l ly  l e s s  th a n  7 cm lo n g  1 . U  f r u t i c o s a



B a s la n th a e a  f r u t i c o s a  ( L . ) K. B ec k e r, comb. nov. BldenB f r u t i c o s a  L . , 

Sp. P I, 8 3 3 , 1753 (,bM«d on B id en s f o l i i s  ova t i e  s e r r a t i s  p e t i o l a t i a ,  

c a u le  f r u t i c o e o .  H o rt. C l i f f ,  399 , 1 7 3 7 ) , n o t  Sexm enia f r u t i c o s a  H ose, 

C o n tr . U .S. N at. H erb. I 1IO3 , l8yi. V erb eg in a  f r u t i c e a a  L . . Sp. P i .  

ed . 2 il2 7 1 #  1763* N a rv a lin a  f r u t l c o e a  ( L . ) U rb ., Symb. A nt, 5*265 , 

iy 0 7 . TYPE* C u l t iv a te d  in  H o rt. C l i f f .  (HOLOTYPEi BH( Photo* NY).

S h ru b e  o r  r a r e l y  h a l f - a h r u b e  woody n e a r  b ase  o n ly ,  (0 . 3- )  0 .5 - 6  

( - 7 ) ■ h ig h  1 young b ra n c h e s  g la b ro u s  to  v i l l o u s .  Leaves w ith  p e t i o l e  0 .5 -  

7 inn lo n g ,  g la b ro u s  to  to m en to se f b la d e  t h i n  to  f i n ,  o v a te  to  n a rro w ly  

la n c e - o v a te ,  ( 1 . 5 - )  3-22  cn lo n g , ( 0 .*+-) 1-2 2  cn w id e , a c u te  to  lo n g -  

a c u m in a te , rounded to  c u n e a te  a t  b a s e ,  n e a r ly  g la b ro u s  to  sc a b ro u s  and 

h i s p id  a b o v e , n e a r ly  g la b ro u s  t o  to a e n to s e  below , n a r g in  d e n t i c u l a t e -  

n u c ro n u la te  to  c o a r s e ly  s e r r a t e ,  t r i p l i n e r v e d ,  r a r e l y  su b p e n n in e rv e d . 

I n f lo r e s c e n c e  3- 15 -h e a d e d , te r m in a l  and from  u p p e r  l e a f  a x i l s ,  and s o l i ­

t a r y  f r o n  u p p e r l e a f  a x i l s .  P e d u n c le s  0.2-1*+ ca  lo n g , s t o u t  to  s l e n d e r ,  

g l a b r a  t e ,  h i s p i d ,  o r  v i l l o u s  * h ead s  1*5 - 3 * 5 011 v id e  a c r o s s  ex ten d e d  r a y a .  

In v o lu c re  o u p a n u l a t e  to  h e m is p h e r ic a l ,  0 .5 -1 * ^  c"  h ig h ,  0.*+-1.9 cm 

w id e , p h y l l a r i e s  u s u a l ly  s u b e q u a l ,  o c c a s io n a l ly  g ra d u a te d  i n  2 -3  B e r ie s .  

O u te r p h y l l a r i e s  m em b ra n o u s-in d u ra te  b e lo w , h e rb a c e o u s  a b o v e , o v a te ,  

l a n c e o la te , ' o r  o b lo n g  i n  o u t l i n e ,  3 . 5 -1 6  mm lo n g ,  1 -8  mm w id e , a c u te  to  

o b tu s e ,  g la b ro u s  t o  h i r s u t e  d o r s a l l y ,  m id d le  p h y l l a r i e s  o f te n  3- lo b e d  a t  

a p e x , in n e r  p h y l l a r i e s  o v a te  t o  o b long  in  o u t l i n e ,  ^ 1 0  mm lo n g ,  1 -5  mm 

lo n g , a c u te  to  ro u n d ed . Rays *+-13* y e llo w , lam in a  5*5-20  mm lo n g , 2 .*f-

7 .0  mm w id e , tu b e  1.0-*+ .0 mm lo n g . D isc  f l o r e t s  9 - c a .  100 , y e l lo w , *+.5-6 

mm lo n g ,  t h r o a t  cam panula t e , *+-7*5  mm lo n g ,  0 . 9 - 1 .8  an w id e , lo b e s  0 . 5 -

1 .0  nn lo n g . A n th e r th e c a e  brown to  b l a c k i s h ,  1 .5 -3 *  1 lo n g , appendage 

(O .3- )  0 .5 - 0 .9  an  lo n g . S ty le  b ra n c h e s  1 .5 -3 * °  ** lo n g ,  appendage O .3- I .O



mm lo n g . D isc  a c h e n e s  c u n e a te ,  2 -aw ned , body 3 -6  mm h ig h ,  0 , 9 - 2 . !  an  

w id e , g l a b r a  t e , p u b e r u le n t ,  o r  h i s p id u lo u a r o c c a s io n a l ly  g la n d u la r ,  

awna 1 . ^ 5 - 5  a31 l on€» pappua a q u a a e l la e  c o n n a te  and  c a . 0 ,2  mm lo n g , 

w ith  i n d iv id u a l  a q u a a e l la e  to  0 .8  a a  lo n g ,  o r  re d u c ed  to  a  c i l i a t e  

f r i n g e ,  Ray ach en ea  >-aw ned, body 1 .5 -.5  ®® l on6» 1 .0 - 2 .3  an  w id e , awns

0 .5 - 4  ( - 4 .5 )  an  lo n g ,  pappua a q u a a e l la e  0 - 1 ,3  ( - 2 .3 )  ** lo n g .  R ecaps 

t a c l e  convex o r  low -convex .

Key to  v a r i e t i e s  o f  L. f r u t i c o s a

1 . In v o lu c re s  4 - 6  mn w ide a s  p r e s s e d ,  u s u a l ly  t u r b i n a t e  o r  c y l in d r o -

canp e n m a te ,  d ia c  f l o r e t s  few ( 9 - 1 9 ) ,  p e d u n c le s  l e a s  th a n  2 cn 

lo n g ;  Cfetxaca I f .  L. f r u t i c o s a  v a r ,  a g g re g a te

1. I n v o lu c re s  u s u a l ly  w id e r , cam p an u la te  to  h e m is p h e r ic a l ,  d ia c  f l o r e t s  

r e l a t i v e l y  many ( u s u a l ly  o v e r  1 3 ) ,  i f  n a rro w e r th a n  6 mm th e n  on 

p e d u n c le s  o v e r  2 cm long  

2 . In v o lu c re s  u s u a l ly  > -8  mm wide a s  p r e s s e d ,  u s u a l ly  l e s s  th a n  7 mm 

h ig h ,  h e m is p h e r ic a l  to  c a m p a n u la te , p e d u n c le s  s l e n d e r ,  h eads 

u s u a l ly  in  c l u s t e r s  o f  6 -1 5 ; S i e r r a  Madre O r ie n ta l  and  alBO 

J a l i s c o ,  N a y a r i t ,  and s o u th e rn  S in a lo a

l c .  1 . f r u t i c o s a  v a r .  f a a c i c u l a t a  

2 . I n v o lu c re s  u s u a l ly  more th a n  7 mm h ig h  and  wide a s  p r e s s e d ,  d i s c  

r e l a t i v e l y  m any-flow ered

3. Awns c o n s p ic u o u s ly  e x s e r te d  ( to  3 mm) from  r ip e  h e a d s ,  d iv e r g e n t ;  

h ead s  s o l i t a r y  o r  t e m a t e ;  p e d u n c le s  s l e n d e r ;  le a v e s  t h i n -  

t e x tu r e d ;  S onora  l e .  L. f r u t i c o s a  v a r .  a lam o san a

3 . Awns e x s e r te d  to  5 mm o r  n o t  e x s e r te d  from  r ip e  h e a d s , n o t  d i ­

v e r g e n t ;  te rm in a l  in f lo r e s c e n c e s  u s u a l ly  3 -1 2 -h e a d e d ; p e d u n c le s



B to u t to  s l e n d e r ( l e a f  t e x tu r e  v a r io u s  

*+. P e d u n c le s  u s u a l ly  s t o u t ,  te r m in a l  in f lo r e s c e n c e s  1 - o r  3 - ( “ 5 ) “ 

h ead ed , o u te r  p h y l l a r i e s  u s u a l ly  w ith  th ic k e n e d  g re e n  t i p s ,  

l e a v e s  o f te n  ru g o s e ,  u s u a l ly  f i r m - te x tu r e d f  S t a t e  o f  Mexico 

to  J a l i s c o  l b .  L. f r u t i c o s a  v a r .  m ichoacana

k .  P e d u n c le s  u s u a l l y  s le n d e r ,  te r m in a l  in f lo r e s c e n c e s  3 -1 2 -h e a d e d , 

l e a f  t e x tu r e  v a r io u s

5 . In v o lu c re  w eakly  g r a d u a te  (o u te rm o s t p h y l l a r i e s  s h o r t e r  th a n  

m idd le  and i n n e r ) ,  s tem  p u b escen ce  h i s p id  to  h i r s u t e ,  

o f te n  s p r e a d in g 1 o u t e r  p h y l l a r i e s  u s u a l ly  narro w ed  a t  

m id d le j C h ih u ah u a , S o n o ra  I d .  L. f r u t i c o s a  v a r .  o c c i d e n t a l s

5 . I n v o lu c re  n o t  g ra d u a te  ( o u te r  p h y l l a r i e s  e q u a l t o  o r  exceeds 

m id d le  and in n e r  s e r i e s ) ,  i f  w eak ly  g ra d u a te  th e n  

p u b escen ce  o f  s tem s and  le a v e s  s p a r s e ly  h is p id u lo u s  o r  

s t r i g l l l O B e \ V e ra c ru s , s o u th e rn  C axaca, and  s o u th

l a ,  1 . f r u t i c o s a  v a r .  f r u t i c o s a

L a s la n th a e a  f r u t i c o s a  ( L . ) X. B ecker v a r .  f r u t i c o s a .

B ld en s  f r u t e s c e n s  M i l l . ,  G ardn . D ie t .  ed . 6 , no . l ? 6tS. Zevm snls 

f r u t e s c e n s  (M il l .  ) B lak e , G c n tr .  G ray H erb . 52*5°» 1917» Z r u te s c e n s  

v a r .  g e n u in e  B la k e , C o n tr . G ray H erb. 52*51# 1917* TYFKi Specim en in  

H erb . S lo an e  3 1 b .75 from  C h e lse a  G arden , 1737# r a i s e d  from  se e d  s e n t  

from  C a rth a g e n a  (C o s ta  Rica)(HOLOTYPEi BMj Photos*  GH,MICH,NY,US(2)).

L lp o c h a e ta  m onocephala DC. P ro d r . 5*610, I 8 3 6 . TYPE* C u l t iv a te d ,

H o rt. P a r .  (HOLOTYPE* C | P h o to s  1 G H ,U S(2)| Drawing* GH).

Zexm enla c o s t a r l c e n s l s  B en th , i n  O e rs te d , V idensk . M eddel. 1652*95#

1853 . Zexm enla n lcax m g u en a ls  " B e n th ."  ex C. Hue11. i n  Walp. Ann.

B ot. 5*226 , 1858 (spfcalm .) . TYPE* COSTA RICA* " In  m onte A g u a c a te " ,



Nov 1846 , O e rs te d  8516  (HOLOTYPE* K (h erb . B e n t h . ) |  F ragm ent*  GH| 

F ragm ent and  Photo* U S(2)j P ho tos*  GH,USj ISOTYPE t C| T rae im g t GH* 

W).

Zexm enla v i l l o s a  P o l a k . , L ln n aea  4 l *579* 1877* Zexm enla c o e t a r l e n -  

b Ib  B en th , v a r ,  v i l l o s a  ( P o la k .)  B la k e , J o u rn . B o t. 53*14, 1915* 

Zexm enla f r u t e s c e n s  ^ M l l .  ) B la ke  v a r .  v i l l o s a  ^ P o lo k , ) B la k e ,  C o n t. 

H erb. 52*51 , 1917. TYRE* COSTA RICA* SAN JOSE* San j o s s ,  ad  m arg ln e s  

h o r to ru m , Nov, P o lak o v sk y  466 (HOLOTYPE t W| P h o to s  1 F ,U S | ISOTYPE *

BMj P h o to s * GH, US) .

Zexm enla e le g a n a  S ch . B ip . ex W. W. J o n e s ,  P ro c . Amer. A cad. 41*157* 

1905. TYPE* MEXICO* VERACRUZ* M lrad o r, Nov l 8 4 l ,  L leb aan n  378 (HOLO­

TYPE 1 GH| Photo* USj ISOTYPES 1 C( 2 ) j P h o to s*  ( o f  one s h e e t  a t  C) F , 

MICH,NY ( o f  b o th  s h e e t s  a t  C) US* G ,K ,N Y ,P).

Zexm enla e lo g a n a  S ch . B ip . v a r .  k e l l e r n a n n l l  G re e n s . F ie ld  C o l. Mua. 

B ot. S e r .  2*348, 1912. TYPE* GUATEMALA* IZABAL* Los A m atas, 15 Feb 

1908 , K eH erm an ? 6 l2  (HOLOTYPE* F t ISOTYPES* NY,US).

Zexm enla p u r p u s i i  B ra n d e g ., U niv. C a l i f .  Pub. B o t. 6*75 . 1914. TYPE* 

MEXICO* CHIAPAS* C e rro  d e l  B oqueron , S e p t 1913» Putpub 6660 (HOLO­

TYPE * UC| Photos*  ENCB,MEXU;.

Zexm enla m acropoda B la k e , C o n tr .  U. S . N at. H erb. 22*634 , 1924.

TYPE* GUATEMALA* S o lo la ,  25 J a n  1915. Holway 109 (HOLOTYPE* GHj 

Photo*  ENCB).

S h ru b s  o r  sm a ll t r e e s ,  so ft-w o o d ed  and  u s u a l ly  s le n d e r-s te m m e d , 

som etim es s t r a g g l i n g  o r  c lim b in g , o r  o c c a s io n a l ly  h a l f - s h r u b s ,  ( 0 .3 - )  

1 .5 - 6  ( - 7 )  m h ig h  { young b ra n c h e s  v a ry in g  from  n e a r ly  g la b ro u s  to



d e n s e ly  v i l l o u s ,  le a v e s  w ith  p e t i o l e s  (0 . 5 - )  1- ^  ( -4 * 5 )  cm lo n g f  b la d e s  

t h i n  to  f i r ® ,  la n c e - o v a te  to  o v a te ,  v a ry in g  t o  l a n c e o la te  and b ro a d ly  

o v a te ,  ^3- )  5 -1 6  ( - 2 2 ) om lo n g , 1 . 5 -9  ( - 12 ) cm w id e , s p a r s e ly  s t r i g -  

g i l o s e  to  p i l o s e  below , t r i p l i n e r v e d  o r  o c c a s io n a l ly  Bubpenninerved. 
I n f lo r e s c e n c e  (1 - )  3 -9 -h e a d e d . P e d u n c le s  0 .5 - 9  (-1 * 0  cm lo n g ,  s la n d e r  

t o  s t o u t |  h ea d s  2 -3 * 5  CB wide a c r o s s  ex te n d e d  r a y s .  I n v o lu c re  u s u a l ly  

cam panula t e  t o  b ro a d ly  cam panula t e ,  v a ry in g  to  n a rro w ly  campanu la  t e  and 

h e m is p h e r ic a l ,  0 . 5 - 1 .3  cm h ig h ,  (G .5 -J  0 . 7- 1 .9  cm w ide , p h y l l a r i e s  in  

2 -3  e q u a l o r  s l i g h t l y  g ra d u a te d  s e r i e s .  O u te r p h y l l a r i e s  u s u a l ly  r e t ie * ,  

u l a t e  and  o f te n  s l i g h t l y  a m p lia te d  a b o v e , o v a te -o b lo n g  to  la n c e - o v a te  

in  o u t l i n e ,  5 -1 6  mm lo n g , 1 -8  mm w id e , m id d le  p h y l l a r i e s  u s u a l ly  con­

s p ic u o u s ly  n e rv e d , i n n e r  p h y l l a r i e s  5 -9  am lo n g , 1 - ^ .5  *■ w id e . Hays

(5 - )  8 -1 3 , lam in a  7 .5 -1 5  ( -2 0 )  mm lo n g ,  2 .5 -7  a® w ide. D isc  f l o r e t s  3 5 -

100 , 5 -8  mm lo n g . D isc  a c h e n e s  w ith  body 3 * 5 -5  am lo n g , 0 .9 - 1 .5  ■» 

w id e , awns ( 2- )  3 -5  mm lo n g , n o t  e x s e r te d  o r  e x s e r te d  up to  5 mm from  

r i p e  h e a d s . Hay a c h e n e s  w ith  body 3 . 0 - 4 .2  mm lo n g ,  1 ,0 - 1 .5  ** w ide. 

Cbmmomome num ber, from  m e io t ic  m a t e r i a l ,  n = l l . Wet o r  d ry  t h i c k e t s ,  

r o a d s id e s ,  s lo p e s ,  wood e d g e s , o f te n  i n  s e c o n d a ry  co m m u n itie s j i n  

lo w lan d  p e r e n n ia l  and  s u b p e r e n n ia l , t r o p i c a l  d e c id u o u s , p in e - o a k ,  and  

c lo u d  f o r e s t .  Oaxaca an d  V eracru*  t o  R&nama, r a r e l y  in  n o r th e r n  V enes-

u e l a ,  a t  a l t i t u d e s  from  0 -1800  m. Bloom ing y e a r  ro u n d .

S e le c te d  S pecim ens 1

BELIZE 1 E l Cayo, 12 Feb 1931 . B a r t l e t t  11*12*+ (GH,LL,MICH ,U S). E l 

Cayo D i s t r i c t ,  A u g u s tin e , M ountain  P in e  R id g e , l 6 ' 3 ^ '**» 8 8 * 5 ^ 'W, a l t .  

1500 f t ,  27 O ct 1959 , H unt 100 (BM,US). Hope C ree k , a l t .  50  f t ,  10 Dec 

1931 , S c h ip p  657 (AA,F,OB,K,M1CH,MO,NY,UC). COSTA RICAi ALAJUEI^i La 

B a lsa  de San Ramon, a l t .  1075 17 Oct 1925. B ren es  *+535 (F ,H Y ). Be­



tw een  San J o a e c i to  4 l a  G a r i t a ,  a l t .  6 0 0 a , 18 Aug 1963, J la e n e g  M.

1077 (F ,U #  ) .  Between Loa C h ile e  4  V en ec ia , a l t .  200 a ,  20 Feb 1966,

M olina a t  a l . 17360 ( F ,S ) ,  T u r r i a lb a ,  a l t .  600m, 5  Noy 1961 , C u a tre c a s a a  

26517 (F,GH,RSA,UEH2)). MW a lo p e  o f  C e rro  G a r p in te ra  above  ua Union de 

T rea  R io a , a l t .  I 32O -I500  a ,  25 G et 1929, Bodge 4 Thoaas 4631 (GH).

A round T u r r i a lb a ,  a l t .  200 a ,  6 May 1891, P i t t l e r  4138 (BH,G,GH,US).

A round G a r p in te r a ,  a l t .  1700 m, 2 Aug I 8 9 I ,  F i t t i e r  4 J5 9  (RH(2),G ,GH ,

US). San R a fa e l  de C a r ta g o , a l t .  1500 a ,  28 Aug 1892 , F i t t i e r  7111 ( ^ ( 2 ) ,  

GH), Las V u a l ta a ,  T u c u r r iq u e , a l t .  635  m, Bee I 89 8 , Tondug 12911 (G,LL,M 

M ICH,P,US). Mta a lo n g  R io  P e j ib a y e ,  n e a r  A t i r r o ,  a l t .  650  m, 5  May 

1956 , W i l l i a m  19591 (F ) .  N icoya , Tondug 13617 (G,GH,LLfMJCN,P ,w ). 

HEREDIA* E l M u e lle , bo rd  du  S a r a p iq u l ,  Feb 1893# B lo llo y  7428 (BM,BR(2), 

GH,P,US). A long Rio V i r i l l a ,  oa. 10 km S o f  H e re d ia ,  a l t .  1000 m, 25 Mar 

194y , W illia m s  16058 (F ) ,  LIM(5iNi P o r t  L la d h , a t  e e a  l e v e l ,  1 May 1903, 

Cook 4  D oyle 437 (U S ). G u a p ile a , a l t .  300 m, 14 Apr 1941, U o n  582 (F ) .

La P a l l i a ,  L la n u ra a  de S a n ta  C la r a ,  a l t .  250 m, Apr 1896 , J_. B. Sm ith 

6618  (G ,M ,US). FUNTARENASi B o ru ca , Nov 1891, P i t t l e r  4522 (BM .BR,G,GH(2), 

K ,(JS). R io  G eibo , a t  Buenoa A ir e a ,  J a n  1892, P j t t i e r  4912 (BR(2),G ,GH,M ) 

SAN JOS^i V ic in i ty  o f  E l  G e n e ra l ,  a l t .  880 ■# D»c 1935# S k u tc h  2219 (GH, 

LL,M 0,NY,S,US). V ic in i ty  o f  San J o e e ,  a l t .  c a . 1150 m, Feb 1924, 

S ta n d le y  34801 (U S). H io T i l i r i  n e a r  San Jo a £ , 3 Dec 1890 , Tondug 3134 

(BH,G,GH,US). EL SALVADOR 1 AHUACHAPAN1 V ic in i ty  o f  A huachap^n, a l t .  8 0 0 - 

1000 » ,  9 -2 7  Ja n  1922 , S ta n d le y  20292 (GH,NY,U6). LA LIBERTAD 1 Loe G hor- 

r o e ,  31 O ct 1 9 6 3 .P o r t e r  1227 (GH.MEXU). LA UNIOHt V ic in i ty  o f  La U nion , 

a l t .  150 a  o r  l e e a ,  1 > 2 1  Feb 1922 , S ta n d le y  20681 (GH,MO,NY,US). SAN 

SALVADOR! A long rd  f r o a  San M a rtin  to  Laguna de l lo p a n g o , 1 Apr 1922, 

S ta n d le y  22521 (GH,NY,US). SAN VICENTE* V ic in i ty  o f  San V ic e n te , a l t .  

4 00 -500  o ,  7 -1 ^  Feb 1947 , S ta n d le y  4  P a d i l l a  B, 3670 (F ,G H ). SANTA ANA*



H acien d a  San M iguel n e a r  M etapan, c h i e f l y  betw een  R io  San M iguel and  

sum m it o f  C s rro  E l P i n a l ,  a l t .  60O -I36O a ,  22 Feb 1946, C a r lso n  793 

(F ,U C ). GUATEMALA* ALTA VERAPAZ1 V a lle y  a lo n g  R a tio n a l  r t  7W, c a ,  11 mi 

V o f  San C r i s to b a l  V e rap as , 13 J u ly  i 9 6 0 , K ing 3347 (DS ,MICH,NY,TEX, UC, 

US). CHIMALTEKENGQ* A long rd  from  C h im alten an g o  to  San M artin  J i l o -  

te p e q u e ,  a l t .  1500-1900 m, 25 Nov 1930, S ta n d le y  57974 (GH.LL.NY). 

CHIQUIMULA* D iv id e  on th e  r a i lw a y  above E l R in co n , a l t ,  870 m, 17 Oct 

1940 , S ta n d le y  74657 (F,GH) .  ESCUINTLA* A g u ila r  1734 (F ) .  GUATEMALA*

N ear A m a tit l& i, a l t .  c a . 1170 m, 29 Dec 193®, S ta n d le y  61265 (F ,U S ).

N ear G u atem ala , a l t .  1400 m, J u ly  1921 , Tondus 610 (GH,NY,US). HUEHUE- 

TEMAH30* N ear E l R epoeo, c a , 8 km from  M exican f r o n t i e r ,  a l t ,  900-1000 

m, 1 4 -1 8  Dec 1972, W illiam s  e t  a l .  41239 (F,N Y ), IZARALt Los A m ates, 

a l t .  160 f t ,  6  Feb 1905 , Deam 323 (GH,MICH,NY,US), JALAPA* V ic in i ty  o f  

J a la p a ,  a l t .  c a . I 36O m, 7 -1 8  Nov 1940 , S ta n d le y  76753 (F ) .  JUTIAPA*

V ic in i ty  J u t i a p a ,  a l t .  c a . 850 m, 24 O c t-5  Nov 1940, S ta n d le y  74986 (F ) . 

PETEN* La L ib e r ta d  *  v i c i n i t y ,  25 Nov 1934 , A g u i la r  H. 426 (G H ,LL(2), 

MICH,MO,NY), Km 48 on Remate Rd, Parque N a c io n a l de T ik a l ,  2 S e p t 1969 , 

Tun Q r t f s  325 (F,N Y ), QUELALIENANGO* Colomba, a l t .  2800 f t ,  21 Dec 193^ , 

S k u tch  1992 (AA,LL,NY,US). QUICHE* F in o a  C h a i la ,  a l t .  1100 f t ,  29 Nov 

1934 , S k u tch  1784 (AA,B*,F,LL,NY,US). RETALHUL*.U 1 V ic in i ty  o f  R e ta l -  

h u le u ,  a l t .  240 m, 17 F eb -1  Mar 1941 , S ta n d le y  88617 (F ,M 0). SACATE-

S lo p e s  o f  V olcan  de  Agua, S o f  S a n ta  Mar^a de  J e s u s ,  a l t .  1800— 

2100 m, 10 Dec 1938 , S ta n d le y  59343 (F .N Y ). SANTA ROSA* C u a j in iq u i la p a ,  

a l t .  800 m. S e p t 1892 , Heyde A Lux 3786 (BR,G,GH,M,Ufc>). C e rro  G ordo , a l t ,  

3500 f t ,  Dec 1892, Heyde A Lux 4196 (F,G,GH,NY,U5). R egion  o f  La S e p u l­

t u r e ,  W o f  C h i q u i a u l i l i a ,  a l t .  220 s ,  5  Dec 1940 , S ta n d le y  79399 ( F ,S ) .  

ZACAPA1 A long R io Lim a, S i e r r a  de l a s  M inas, betw een  R io  Hondo & sum m it 

o f  m o u n ta in  a t  F in c a  A le ja n d r ia ,  a l t .  1500-1700 m, 11 Oct 1939 , S te y e r -



m ark 29619 (F ) .  HONDURAS* CHOLiriECAi N ear B e l la  V is ta ,  a l t .  1200 a ,  1? 

Nov 19**6, W illlam e & M olina 1007** (F,GH,MEXU,US). COMAYAGUA* H ear S ig u a -  

te p e q u e , a l t .  IftjO  m, ? Mar 1936, T uncker e t  a l .  5601 (F,G,GH,MICH,HY,S, 

US), COPANi Between H acien d a  G rande and OBtuman on way to  G uatem ala b o r­

d e r ,  a l t .  ?00 a ,  22 Nov 1969 , M olina A M olina 2**7*4** (F,N Y ,U S). CORTES* 

S a n ta  Crue d e  Y ojoa, a l t .  2000 f t ,  28 O ct 1933 , Gdwarde F-707  (F,GH,M0, 

NY,US). EL PARAMO* R io  T e u p a a e n ti n e a r  T e u p a e e n ti ,  a l t .  600 a ,  2 ^ 2 7  

A pr 1963 , M olina 1190** (F.N Y .U S). LNTLBUCA* Y a n a ra n g u ila , a l t .  I 80O m,

6 A pr 1956 , M olina 6275a (F,G H ,U S). I£HKBAi P in a re a  de l a  P re a a  de 

G r a c ia s ,  a l t .  1300 m, 15 A pr 1956 , M olina 655** (F ) ,  MCRAz/n* A long R io  

Y eguaxe, n e a r  V i l l a  Nueva, a l t .  850  m, 13 June 19**7» M olina 02 (F,GH, 

MEXU,MO,UC,US). A long S a n ta  C la ra  C re e k , Zamorano V a lle y , a l t .  850 m,

9 O ct 19**6, W illlam a & M olina 1O5**0 (AA,F,LL,MICH,KO,UC). Above J l c a r i t o ,  

a l t .  1000 m, 18 Oct 19*+9, W ill lame & M olina 16965  (F,GH,M 0). OCOTEFLQUE* 

E l M oral on C o r d i l l e r a  Merwnd<£n, a l t .  1600 m, 27 Aug I9 6 0 , M olina 22266 

(US,F,G,NY,US) .  OLANCHO* N ear R io  J u t i c a l p a ,  6 kn from  J u t i c a l p a ,  a l t ,

*+>0 m, 18 Nov 1963 , M olina 13231 (F , LL,NY ) . SANTA BARBARA* T iq u i ta p a  

n e a r  Q u im ls ta n , 29 J u ly - 1 0  Aug 1951» Howard e t  a l . 562 (B,GH,NY). 

TEGUCIGALPA 1 Mont. de l a  F lo r .  a l t .  3200 f t ,  Dec 1 9 3 ? , Hagen A Hagen 1155 

(F ,U 5 ). MEXICO* CAMPECHE* Caxapo E x p e rim e n ta l F a r e s t a l  "E l T orm ento", km 

5 on E s c ^ rc e g a -C a n d e la r ia  r d ,  22 Dec 1965 , C h av e laa  P. e t  a l .  ES-1072 

(MEXU). CHIAPAS* 3U km S o f  P ic h u c a lc o  & 7 km S o f  S o lo e u c h ia p a , a l t .

200 *1, 6 O ct 197**, B ecker A C ro n q u la t  2 2  (NY). 11 km SW o f  C in ta lp a ,  a l t .

600 m, 7 O ct 197**, B eck er A C ro n q u la t  **0 (NY). 12 mi E o f  i a  Tr i n i  t a r  is.

a lo n g  rd  to  ia g o e  de Monte B e l lo ,  mun. l a  T r i n i t a r i a ,  a l t .  **000 f t ,  6 

Nov 1965 , B reed lo v e  1**127 (DS.ENCB,*, LL,MICH,NY). N ear Microwave s t a t i o n

La M ina, 12 km S o f  Mex 190 n e a r  H iso  de Uro, nun . C in ta lp a ,  a l t .  1000 m,



O ct. 16 , 1971 , B ree d lo v e  & 'Ihorne 20546 (D S). 1 8 -2 0  km H o f  

O c o ro c o a u tla  a lo n g  r d  to  Mai F aao , mun. Q c o so c o a u tla  de E s p in o sa , a l t .

800 m, 4 Nov 1971* B ree d lo v e  & S m ith  21899 (DS,NY). SW o f  S o lo s u c h ia p a , 

a l t .  285 m, J u ly  196$ , C h av e la s  e t  a l .  742 (ENCB,MEXU(2)). Pan-Am hwy 

14 km W o f  O c o s o o c a u tla , a l t -  c a . 2200 f t ,  16 O ct 1962 , C ro n q u la t  

9679  (GH,MiOtU,MlCH,MO,NY(lUC, US >, 14 mi NL o f  A r r ia g a ,  a l t .  2.500 f t ,  31 

O ct 1965 , C ro n q u lB t 1  S ousa  10458 (DS,LJiCB,F,GH, HEX U, MICH, fCC,NY,1EX,US) 

L I S u a id e ro ,  o v e r lo o k in g  canyon o f  itio  H ea c a la p a , 14 rd -m i Ii o f  Tux t i n  

G u t i e r r e r ,  a l t .  c a . 4500  f t ,  5  *©v 1965 , G ro n q u is t  & Souaa 10494 (DS, 

LNCB,GH,KEXU,MICH,MSC,KY,HX,OS), f i t .  Ovando, n e a r  E s c u i n t l a ,  a l t .  800 

m, 1 -1 6  J u ly  1940 , t ta tu d a  4200 (F ,G H (2) ,LL,MLXU(2) , MICH,NY,US). F in c a  l a  

1 e p e ra n e a , n e a r  San Ju an  E l B osque, SL o f  S i a o jo b e l ,  27 Nov 1949,

M iranda 5787 (MEXU). C e rro  d e l  B oqueron , S e p t  1913, F u rpus 6661 (BH,F, 

GH(photo(LNCB),M 0,NY), P u rpus 6677 (8 0 ) .  T ih  H a ',  p a r a je  o f  M ahbenchauk, 

mun. T e n e ja p a , a l t .  3200 f t ,  Jan -M ar 1964, S h l lo a  Ton 1392 (DS,LNCB,KICH, 

MSG, NY). OAXACA 1 A long I-le*. 190 , 9 mi SL o f  m p a n a  t e p e e ,  a l t .  1100 f t ,

20 Oct 1963 , B reed lo v e  & Haven 13701 (DS, ENCB, LL, MICH, NY) .  P reo a  M, 

A lem an, mun. Tux t e p e e , 25 Oct 1964 , G onaaleg  Q u in te ro  1853 (LNCH(2)).

C h i l te p e e  and  v i c i n i t y ,  a l t ,  c a . 20 m, J u ly  194o-F eb  1941 , H artlTneg- 

C a ld e r^ n  286 (GH,LL,MKXU,UC ,U 3 ), M art£ n eg -C a ld e r6 n  435 GI1.LL.HLXU,UC,UE). 

Y aveo, t r a i l  to  Hio Yaveo to  n o r th ,  a l t .  460 m, 17  Mar 1938* Maxi* 9169  

(B,F,GH,LL,NY,UC,US). H io T o n to , T em aecal, 2 Dec 1954, B aray  1451 (ENCB). 

VERACRUZ 1 O r ie a b a , B o t t e r 1 800 (F , in  p a r t ) .  Q r is a b a ,  Ja n  1855# B o t t e r l  

1096  (B M ,G ,k(herb . H o o k .) ,P ) .  F o r t i n ,  a l t .  2 8 0 0 f t ,  30 J u ly  1935. F i s h e r  

35294 (F,MO,NY,US). La i n * , , n e a r  C ordoba, a l t .  940 m, 25 S e p t  1882 ,

K erb er 59 (B M ,C ,G (3),K ,M ,P(3) ,U 5 ,tf). M ira d o r , J a n  1843 , U e tw a n n  377

(C ,M ,P ,U S). Hun, G abino B a r re d a , a l t .  15 n» 24 Ja n  1968 , H a rt^ n e g -  

C a ld e r^ n  l 6 l 4  (AA,CAS,ENCB,F,KEXU(2),MICH,KG,U6). C erro  d e l  B o r r ig o ,



n e a r  Q r i r a b a ,  a l t .  5000 f t ,  21 Jan  1895. P r in g le  5911 (GH,MEXU(2)).

V axin , a t  f o o t  o f  V olcan San M a rtin , 30 J a n  1965 , Souaa 2230 (MKXU).

M ata O b ecu ia , mun. T u t u t l a ,  a l t .  900 » ,  9 Dec 1970, V an tu ra  A. m i  

(DS,ENCli,F,MlcH,NY). R io Seco n e a r  C ordoba, 31 J a n  1926 , Woronow 

3032  ( u s ) .  YUCATAN: 6 mi SVI o f  Im am al, Nov 1895, Gaumer 960 (BR,1)S,F,

GH( 2 ) , MICH, NY,PH,S,US) 4 Gaumer 962  (C.CAS ,F ,G H ,S ,W ). C hichanJtanab ,

Gaumer 2344 (F ,G H ), C a lo tm u l, Gaumer 2350 (B ,F ,P0M ). X nocac, Dec 1916, 

Gaumer e t  a l ,  23499 (BK,U,F,G,GH,M O,NY,S,US). C h ichen  I t a a ,  10 June 

1932 , S te e r e  1095 (GH,LL,M ICH(2),U3). P e to ,  2 6 -2 7  J u ly  1932* S te e r e  2229 

(MICH). NICARAGUA* CARAZQi V ic in i ty  o f  J in o t e p e ,  a l t .  c a .  600 « ,  20 May 

1947, S+-**»diey 8570 ( F ) . ESTEl-ft A long E a t e l f  R iv e r  5 fc® from  E s t e l i ,  

a l t ,  900 m, 3 Nov 1968 , M olina  R. 23026 (F,MO,NY,US). JINOTEGA* V ic in i ty  

o f  J in o t e g a ,  a l t .  I 03O-13OO m, 19 J u n e -9  J u ly  1947, S t a n l e y  10056 (F ) . 

MANAGUA* S i e r r a  de M anagua, a l t .  6OO-90O m, c a . 193°“4 o . G a m ie r  1? (F ) . 

S i e r r a  d e  M anagua, S e p t  1938 , G a m ie r  A. 1356  (A A ,F), MATAGALPA* F in c a  

S a n ta  M aria  de Oetuma, C o r d i l l e r a  C e n t r a l  de N ic a ra g u a , a l t .  1400 m,

18 Ja n  1965 ,  W llllam a  e t  a l .  27981 (F ) .  BELAYA* LI F iecreo, 22 Nov 1948, 

Dong 225  (F ) .  Zona d e l  T io  S am uel, R io  G ra n d e , a l t .  O.1 5  m, 22 Apr 1949, 

M olina  R. 2310 ( F ) ,  PANAMA* CHIRIHUI* V i c i n i t y  o f  San F e l i x ,  a l t .  0 -120  

m, J a n  1912 , P i t t i e r  5455 (GH,NY,UB). COCi/* Betw een Las M a rg a r ita *  and 

E l V a l le ,  15 J u ly ,  8 Aug 1938 , Woodson e t  a l .  1748 (AA,NY,UB). PANAMA* 

la  Campanat C e rro  Campana, a l t .  2400-2700 f t ,  9 July I9 6 0 , B him ger 372 

(MEXU,NY,US). VERAGUAS* W o f  S o n s, a l t .  c a .  500 m, 24 Nov 1938 , A lle n  

1038 (M ICH(2),US). VENEZUELA* CARABQBO* C arabobo , a l t .  500 a ,  22 Dec 

1938 , A la to n  5608 (BM .F.G H.NY.P.S.US).

l b .  f a a ia n th a e a  f r u t i c o s a  (L . ) K. B eck er v a r .  a lc h o a c a n a  (B la k e )  K.

B e c k e r, comb. nov . Zexm enla m lchoacana B la k e , C o n tr . U. S . N at. H erb .



22*631, 1924. TY It * MEXICO* MICHOfcCAMi Lama S a n ta  M aria , a l t .  1950

m, 28 Aug 1 9 1 0 , A rsens 5829 (HULOTYIi;* US* IS'MTPESj AA,B,E,G,l-.0).

S h ru b s , o f te n  s in g le -s te m m e d  and  w ith  le a v e s  a g g re g a te d  to w ard s  

b r a n c h - t i p s ,  0.5-*+ ^  h igh* young b ra n c h e s  f i n e l y  s  t r i g i l l  o n e , B t r ig o s e ,  

o r  o c c a s io n a l ly  h i r s m te .  L eaves w ith  p e t i o l e s  ( 1 - )  2 -1 5  long* b ladeB  

u s u a l ly  f i r s  and  r u g o s e ,  som etim es c h a r t s c e o u s ,  la n c e - o v a te  to  o v a te ,  

o r  o c c a s io n a l ly  l a n c e o l a t e ,  3-1*+ cm lo u g , 1 ,3 - 6  cm w id e , u s u a l ly  h i s p i d ­

u lo u s ,  som etim es d e n s e ly  a p p r e s s e d - h ia p id  b e low , e s p e c i a l l y  a lo n g  v e in s ,  

t r i p l i n e r v e d  o r  r a r e l y  s u b p e n n in e rv e d . I n f lo r e s c e n c e  1 -  o r  3-  ( -5 > -h e a d ­

ed , t e r m in a l .  P e d u n c le s  0 .5 -1 * 5  (-3 * 5 )  cm long* h ea d s  ( 1 .5 - )  2 -3  cm w ide 

a c r o s s  ex ten d e d  rayB . In v o lu c re  h e m is p h e r ic a l  to  b ro a d ly  ca m p a n u la te , 0j5

1 .1  ( - 1 . 4 ) cm h ig h ,  0 ,5 - 1 .6  cm w ide , p h y l l a r i e s  u s u a l ly  s u b e q u a l ,  r a r e l y  

w sak ly  g ra d u a te d  in  2 -3  s e r i e s .  O u te r p h y l l a r i e s  f i r m ,  o v a te ,  o v a te -  

o b lo n g , ox l a n c e o l a t e ,  apex  som etim es th ic k e n e d ,  3 -5 -8  mm lo n g , 1 .5 - 5  mm 

w id e , in n e r  p h y l l a r i e s  6-10  mm lo n g , 1 .5 —*+ mr w ide. Rays 8- 1 3 , la m in a  

7 - 9 .5  mm lo n g , 3 -5  m» w id e . D isc  f l o r e t s  17-30  1,-50)» 5 .5 -®  mm lo n g .

D isc  a c h e n e s  w ith  body 2.5-^+ *7 mm lo n g ,  1 ,2 - 2 .1  mm w id e , awns 1 .5 -5 - 5  mm 

lo n g ,  u s u a l ly  n o t  e x s e r te d  from  r ip e  h e a d s . Ray a c h e n e s  w ith  body 2.5-*+D 

nun lo n g ,  1 ,3 -2 * 3  mm w ide. Chromosome num ber, from  m e io t ic  m a t e r i a l ,  n a i l .  

H o ad cu ts , t a l u s  s lo p e s ,  and g u l l e y  b a n k s , o f te n  e ro d ed  1 i n  o a k , p in e  and 

p in e -o a k  f o r e s t .  M ostly  i n  th e  T ra n sv e rse  V o lan ic  B e l t  o f  s o u th - c e n t r a l  

M exico, a t  a l t i t u d e s  from  1000-2500 ra. B loom ing m o s tly  A ugust t o  O c to b e r , 

th ro u g h  to  J a n u a ry .

S e le c te d  specim ens*

MEXICO1 GUERRERO1 P i l a s ,  M ina, a l t .  1600 m, 26 S e p t  1937, H in to n  

Zk  Si.- 107*+2 (ENCB,GH,K(2 ) ,F H ,T E X « ,IB ,V ;. JALISCO* 8 .5  mi from  sum m it 

o f  Volccfn T e q u ila  on jpd f i  1^20 h ̂  IX Aû £ Andox'ton



A A nderson  5151 (ENCB.HICHJ. 1 km S o f  P u e r to  Los M&s o b  & 17 SU A u tla n ,

a l t .  1250 n , 16 S e p t 1974, B ecker A C ro n q u is t  20 (NY). ML o f  T o n i la ,  a l t .

1900-1950  m, 17 S e p t 19?4 , B ecker A C ro n q u is t  23 (NY). A rroyo de  l a s

C ru c e s , nun . T a lp a , a l t .  1650 n ,  26  Aug 1971» G o n s^ lcz  lajnayo 290  (ZNCB,

MICH) ,  S o u th -  A w e s t- f a c in g  s lo p e s ,  11-12  mi SW o f  A u tla n ,  a b o u t 2 mi 

below  th e  p a s s ,  a l t .  c a . 1000 m, 21 Hov 1959> McVaugh A Koelg 072 (ENCB, 

MICH), Above A aacu eca , rd  t o  TA palpa, a l t .  2100-2500 m, 2 Hov i 9 6 0 ,

McVaugh 20608 (ENCB,nL,MICH). B a rra n c e  o f  G u a d a la ja r a , a l t .  4500 f t ,  19 

O ct 1903 , P rfcale I l 6 l 7  (F,GH,K,MICH,US). V olc^n T e q u ila ,  a lo n g  rd  to  

m icrow ave s t a t i o n ,  c a .  2 0 '4 7 'N , 103*5 0 ' W, a l t .  5&C0 f t ,  25 Oot 1970, 

W ebster A B reckon  15962(MICH). STATE OF MEXICO:5 km S T e a a s c a l te p e e ,  hwy 

130 , 18* 5 7 'H, 100*05'W , a l t .  1900 m, 4  S e p t  I 9 6 5 , Hoe e t  a l . 1793 (ENCB, 

MICH,DC) . MICHQAGAM1 7 -5  km SW o f  J a c o n a , a i t .  l8 0 0  m, 20 S e p t 197^ ,

B eck er A C ro n q u la t  26  (NY). NE o u t e k i r t s  o f  P a t s c u a ro ,  a l t .  2000 n ,  20 

S e p t  1974, b e e k e r  A C ro n q u is t  27 (NY). Lower N -fa c in g  s lo p e s  o f  C e rro  

S a n ta  M a ria , 8 -10  km SW o f  J iq u l lp a n  A 5  km NE o f  Q i i tu p a n ,  J a l i s c o ,  a l t .  

c a . 2000 m, 5 -7  Aug 1959 , Feddema 69 (CAS, ENCB, MICH, TEX > NW f o o t h i l l s  o f  

C e rro  T a n c i ta r o ,  13-14  km S o f  P e r ib a n  de Hamos, a l t .  1650-1700 m, 29 

«ov 1970 , MeFaugh 24768 (LL,MICH,NY). P a ts c u a r o ,  2 Nov 1695 , S e l e r  1200 

(GH(2) ,K,MEXU,NY; .  MORELOS 1 V a lle  d e l  T e p e i te ,  16 Oct 1937 , h y o n n e t A 

E lc o ro  1772 (US). S i e r r a  de O c u i la ,  a l t .  1900 m, 16 S e p t 1941, H yonnet 

3334 (U S).

l c .  ju a a ia n th a e a  f r u t i c o s a  ( L . ) K. B ecker v a r .  f a s c l c u l a t a  (D C.) K.

B e c k e r, comb, nov. L ip o c h a e ta  f a s c l c u l a t a  D C., P ro d r . 5 » 6 l0 , 1836 , 

Zexm enla f a s c i c u l a t e  (DC,) S ch . B ip . ,  i n  Seem. B o t. Voy. H e ra ld  3 ° 6 , 

I 85 6 , n o t  Z. f a s c l c u l a t a  C o u l t . (■ Perymenium g ran d e  H e a s l . ) .  TYPE 1 

MEXICOt TAMAUi.lPAS (p re su m ab ly ) 1 S a c a h u a le s  de  T u la  a  Sa B a rb a ra ,



Nov 1030 , B e r la n d le r  Z l j b  (* 7 1 7 )(HObOlTFEt G | P h o to i UK, 150-

i m s i  BM,G,GH,K(herb. H o o k .) ( 2 ) ,M 0 ,P (2 )) .

S h rubs o r  sm a ll  t r e e s  w ith  s l e n d e r ,  s p re a d in g  b ra n c h e s ,  1 .5 - 6  ® 

h ig h ,  young b ra n c h e s  g l a b r a t e ,  h i s p id u lo u s ,  o r  h i r s u t e ^  h eav es  w ith  

p e t i o l e s  o . 5 -1 -5  ( - 2 )  cm lo n g , b la d e s  u s u a l ly  t h i n ,  u s u a l ly  n a rro w ly  

la n c e - o v a te ,  v a ry in g  to  l a n c e o la te  and n a rro w ly  o v a te ,  ( 4 - )  5*5-13  (-1 6 * 5 ) 

cm lo n g , 1 .5 - 5  ^ -6 .2 )  cm w id e , a c u te  and o f te n  lo n g -a c u m in a te ,  c u n e a te  

a t  b a s e , h i s p id  and h is p id u lo u s  below , e s p e c i a l l y  a lo n g  v e in s ,  some­

tim e s  s p a r s e ly  s o ,  t r i p l i n e r v e d .  I n f lo r e s c e n c e  ( 3 - )  6 -1 5  -h e a d e d .

P e d u n c le s  ( 0 - )  1 .5 -5 * 5  cm lo n g  ( te r m in a l  head o f t e n  s e s s i l e ) ,  s le n d e r*  

h e a d s  1 .5 -2  cm wide a c r o s s  e x ten d ed  r a y s .  In v o lu c re  b ro a d ly  cam p an u la te  

to  h e m is p h e r ic a l ,  0 ,5 -0 * 7  ( - 0 .9 )  cm h ig h ,  ( 0 .4 - )  0 , 5 - 0 . ?  ( -0 .B )  cm w ide , 

p h y l l a r i e s  u s u a l ly  s u b e q u a l ,  o c c a s io n a l ly  w eakly  g ra d u a te d  i n  2 -3  s e r i e s .  

O u te r  p h y l l a r i e s  o f te n  s p re a d in g  a b o v e , d e l t o i d —o v a te  to  o b lo n g , 3*5-7  

( -9 )  mm lo n g , 2 -3 * 5  w id e , n e rv e s  c o n s p ic u o u s , in n e r  p h y l l a r i e s  5 -6  

( - 7 )  nun lo n g ,  1 -5  mm w ide w ide, h ay s  (*+-) b -1 1 , la m in a  5 * 5 -6 .5  i - 9 )  mn 

lo n g ,  2 .W f .5  mm w ide. D isc  f l o r e t s  1 3 -3 ^ , 5 .0 -6 .* f  ( - 7 .3 )  ®m long* D isc  

a c h e n e s  w ith  body 2 .5 -3 * 7  mm lo n g ,  1 .1 - 1 .5  m® w id e , awns 2 -3 * 5  ( - ^ )  am 

lo n g ,  u s u a l ly  e x s e r te d  ( 1 - )  2 -3  ( - ^ )  am from  r ip e  h e a d s . Hay a c h e n e s  w ith  

body ( 2 .0 - )  2.*t—3*5 lo n g ,  1 .1 - 1 .7  w id e . Chromosome num ber, from  

m e io t ic  m a t e r i a l ,  n = l l .  Woods, c l e a r i n g s ,  and  r a v i n e s \ i n  o a k , p in e ,  

and c lo u d  f o r e s t .  M ostly  i n  th e  s o u th e r n  S i e r r a  N adre O c c id e n ta l  and  i n  

th e  S i e r r a  Madre O r ie n ta l  o f  M exico, a t  a l t i t u d e s  from  700-2200 m. Bloom­

in g  May -  Decem ber.

S e le c te d  sp ec im en s  t

MEXICO* DURANGOt Ga. 90 k» SW o f  E l S a l t o ,  a l t .  c a . 2050 m, 7 Oct 

1970 , C ro n q u is t  & Fay 1076b (NY). HXDAbGOi Mex. hwy b5, 23 mi by rd  SW o f



San L u is  P o to a i  -  H id a lg o  b o r d e r ,  a l t .  15*+0 m, 7 J u ly  196b , A nderson A 

A nderaon 6663  ( ENCB,MICH,NY) . 9 mi NE o f  J a c a l a ,  a l t .  **500 f t ,  6 S e p t 

1975 , B eck er & O lsen  ^2  (NY). Ca. 16 km Nt. o f  J a c a l a ,  a l t .  1600 ra, 22 

O ct 197*+, C ro n q u la t 11270 (NY). X o ch ico a tl& n , mun. M olango, 13 S e p t 196**f 

G onaa lea  Q u in te ro  1562 (DS,tNOB,MICH,KSC). t a a t  s lo p e  o f  d i v i d e ,  j u s t  

above P a lo  S e a i t a ,  25 mi Nt o f  J a c a l a ,  a l t .  c a .  6600 f t ,  6- l 6 O ct 1962, 

Weber A C h a re t te  11923 (CAS,GH,MICH,UC). JALISOOi 7 ion S t  o f  T e q u ila ,  a l t .  

1700 m, 14 S e p t  1976, B eck er A C ro n q u is t  13 (NY). Ca. 50 km S t  o f  

G u a d a la ja ra  A 18 km W o f  O c o tla n , a l t .  1600 u ,  19 S e p t 197**, B ecker A 

C ro n q u is t  2** (NY). M ountains above t t s a t l a n ,  2 Oct 1903 , P r in g le  11560 

( d i s t r i b u t e d  a s  Perymenium p r i n g l e i  Rob, A G reenm .) (C,CAS,F,GH,K,LL,M1CH, 

M0,MSC,US). A bout 10 rd -m i E o f  J a lc o c o b ttn , on rd  to  T e p ic , a l t .  1050- 

1100 m, *  O ot 1952 , McVaugh 13336 (MEXU,MICH,US). PUEBLAt N ear N eeaxa, 

ca . 95 tan WSW o f  P o ra  R ic a , a i t .  1200 m, 19 Oct 197**, C ro n q u is t  11256 

(NY). N ear H u auch inango , Mt. T e p e x in a la , a l t .  1300 m, 2 S e p t  1932, 

F ro d e rs tro m  A H u lt^ n  739 (S ) .  QUERETAROi 11 mi W o f  A h u a c a tla n , San L u is  

P o to s i ,  a l t .  1900 m, 5 S e p t 1J75* B eck er A O lsen  51 (NY). 2 3 . 5  mi SW o f  

X i l i t l a ,  rd  from  Ja lp& n , c a . 2 1 ’1 5 'N , 99*10'W , a l t .  c a .  **500 f t ,  9 Nov 

1970 , W eb ste r A B reckon l63**7 (MICH). SAN LUIS POTOSI1 55  mi W o f  C iudad 

V a l le s ,  a l t .  *K>00 f t ,  ** S e p t  1975 , B eck er A O lsen  50 (NY), t n  r o u te  from  

San L u is  P o to s i  t o  Itu n p ico , Dec 1876  t o  Feb 1879 , P a lm er 1100 (BM,GH,K,

NY,PH,US). B a rra n c a  o f  l a s  C anoae, 23 June 1891 , P r in g le  3753 BM.BR,CAS. 

F,G,GH,K,1.L,M,MEXU(2),MICH,M0,MSC,NY(2) ,P ,P H (2 ) ,S ,U C (2) ) .  39 kn (by rd )

NE o f  C iudad d e l  Mai* on Mex 80 a t  km 22 3 , 2 2 '3 0 'N , 9 9 * 2 5 'V, a l t .  c a .

1200 m, 1 O ct 1965 , Roe A Roe 2302 (ENCB,MICH,UC). S o f  San N ic o la s  de 

l o s  M ontes, mun, Tkmasopo, a l t .  800 m, 29 May 1959, Rsedow akl 10695 

(ENCB,MSC). 5 km W o f  A h u a c a tla n , mun. X i l i t l a ,  a l t .  1**50 m, 16 S e p t  1970, 

Rgedowmki 2772** (ENCB). SINALOA 1 S i e r r a  S u r u ta to ,  below  Buenaa J u n ta s ,  5



mi NW o f  Los Qm oa a lo n g  rd  to  M o c o rito , mun. S in a lo a  y  V e la , a l t .  5QOQ 

f t ,  30 S e p t 1970 , B reed lo v e  A Thorne 16223 (CAS,MICH,USA). Q uebrado de 

M ansana, S i e r r a  S u r u ta to ,  a l t .  4000-5000  f t ,  1 0 -1 4  S e p t 1941 , G en try  

6464 (CAS,GH,MICH,MO,NY,PH). S a n ta  L u c ia , mun. C o n c o rd ia , a l t .  1000 m, 

S e p t  1922, O rte g a  755 (HKXU).

Id . L astanth aea  f r u t lc o a a  (L. ) K. Becker vax. o c c ld e n ta lis  K. B ecker, 

var. nov. TYPhr MKXICOi CHIHUAHUA( Near Seven S tax  Mine, a l t .  8000 

f t .  29 Aug li)y 9 , Townsend A Barber 3b4 (HOLOTYPL* GHj ISUlYPi'St F, 

0 ^ 2 ) ,k,MivXU,KICH ,MQ,NY,P(2), POM,UC , US) .

S m all s h ru b s  0 .5 -2  m h ig h  j young b ra n c h e s  u s u a l ly  s p re a d in g -  

h is p id u lo u s  to  h i r s u t e .  L eaves w ith  p e t i o l e s  2 -1 2  mm long* b la d e s  u s u a l ly  

f i r m ,  l a n c e - o v a te  to  o v a te ,  o r  o c c a s io n a l ly  l a n c e o l a t e ,  4 -1 2  cm lo n g ,

1 - 5 .5  ( “ 6) cm w id e , h i s p id  and h i s p id u lo u s  below , e s p e c i a l l y  a lo n g  

v e in s ,  v e n a t io n  c o n sp ic u o u s  below , t r i p l i n e r v e d .  I n f lo r e s c e n c e  3-13  -h e a d ­

ed . P e d u n c le s  ^ 0 ,2 - )  O .B -5 .0  cm lo n g ,  s l e n d e r i  h ea d s  1 .5 - 2 .5  cm wide 

a c r o s s  e x te n d e d  r a y s .  In v o lu c re  b ro a d ly  c a m p a n u la te , 0 .6 - l .U  cm h ig h ,

0 .6 - 1 .1  cm w id e , p h y l l a r i e s  u s u a l ly  s u b e q u a l ,  o c c a s io n a l ly  g ra d u a te d  in

2 -3  s e r i e s .  O u te r  p h y l l a r i e s  c o n s p ic u o u s ly  r e t i c u l a t e - v e i n e d  and  some­

tim e s  s p re a d in g  a b o v e , o v a te -o b lo n g  o r  la n c e -o b lo n g  in  o u t l i n e ,  u s u a l ly  

narrow ed n e a r  m id d le , 5 -7  1,11,1 lo n g ,  2 -3  mm w id e , in n e r  p h y l l a r i e s  6 - 7 .5  mm 

lo n g ,  l .> - 3  mm w ide. Hays 7 o r  6 , la m in a  7 .5 - 9 .5  mm lo n g , 4 .5 - 5  mm w id e . 

D isc  f l o r e t s  i y~JOt & -7‘ 5  mm lo n g . D isc  a c h e n e s  w ith  body 3 * 0 -3 '7  mm 

lo n g ,  0 ,9 - 1 .6  mm w id e , awns 2 .5 - ^  mm lo n g ,  u s u a l ly  n o t  e x s e r te d  o r  e x -

bo r te d  to  1 mm from  r ip e  h e a d s . Ray ac h e n e s  w ith  body 1 .5 -3 * 3  mm lo n g .



l . b - 2 . 0  mm w ide. H i l l s  and canyons in  p in e -o a k  f o r e s t ,  n o r th e r n  S i e r r a  

Madre O c c id e n ta l  in  M exico, a t  a l t i t u d e s  f r o *  1100-2000  m. Bloom ing 

A ugust to  O c to b er (-D ecem ber),

Specim ens exam inedt

MEXICO* CHIHUAHUA* S i e r r a  C h aru co , A rroyo  Hondo, 12 S e p t 1935* 

G en try  1797 ( in  p a r t )  (AA;, G uasarem os, Hio Mayo, 26 Aug 1936 , G en try  

2469 (F,GH,K,MEXU,MG,S,UC,U!S(2)). G uayanopa Canyon, a l t .  36OO f t ,  24- 

S e p t I 9 0 3 , M. F. Jo n es  > .n .(P 0 M (2 )) .  M a g u a ric h ic , SW o f  San J u a n c i to ,  

c a .  27*52’ N, 106*W, a l t .  1660 m, 7 Aug 19 5 ^ , K nobloch 1131 (HICK,i6 C ) | 

K nobloch 1265 (MICH.MSC). Hio A ro s , 23 J u ly  1937 , LeSueur 1479 (F,TEX ). 

SINALOA 1 C e rro  de l a  P r i e t a ,  C ho ix , a l t .  1100 m, Dec 1922, O rte g a  665 

(MEJCU). SONORA* S i e r r a  d e s  B&pas, n e a r  C hihuahua b o rd e r ,  21 O c to b er 

1933, G e n try  621 (DS,MICH). E l Hio B o n ito  a b o u t  La N o p a le ra , mun. N acore 

C h ico , 6  O ct 1939, M u lle r  3686  (GH). P u e r to  de  H u e p a r i, NW o f  A r ib a b i ,  

a l t .  4-550 f t ,  7 S e p t 1939, W hite 2761 (GH,M1CH).

I s .  l a B l a n t h a e a  f r u t i c o s a  ( l , .  ) K. B e c k e r v a r ,  a lam osana  K, Beck­

e r ,  nom, nov. Zexm enla f r u t i c o s a  H ose, C o n tr . U. S . N at.

H erb. I 1IO3 , 1691. TYPEt MEXICO* SONORA* Common a lo n g  s tre a m s  and 

on m o u n ta in  s id e  a b o u t A la m O B , 16-30  S e p t 1890, P alm er 64^ (H0L0- 

TYPE * US| ISOTYPESi BH,C,CAS,F ,G ,G H (photo t BNCB),K,MEXU,NY,S, 

U C (2 ),U S (2 )).

S hrubs w ith  lo n g , s le n d e r ,  o f t e n  b r i t t l e  b ra n c h e s ,  1 -2  m h ig h | 

young b ra n c h e s  s t r i g o s e  to  g l a h r a t e .  L eaves w ith  p e t i o l e s  2 -4  mm lo n g  * 

b la d e s  t h i n ,  u s u a l ly  la n c e - o v a te ,  v a ry in g  to  l a n c e o la te  and  o v a te ,  3-1 0  

cm lo n g , (0 .& -) 1 -4  ( - 4 ,5 )  cm w id e , h i s p id  and  h i s p id u lo u s  below , t r i -  

p i in e rv e d .  I n f lo r e s c e n c e  1 -  o r  3**6eaded. P ed u n c le s  1 .5 -3 * 5  cm lo n g ,



s le n d e r#  h e ad s  1 .5  cm w ide a c r o s s  ex ten d ed  r a y s .  In v o lu c re  b ro a d ly  

cam p an u la te  to  h e m is p h e r ic a l ,  0 . ^ - 0 .8  cm h ig h ,  0 , 7- 1-2  ca  w id e , p h y l­

l a r i e s  e q u a l o r  w eakly g ra d u a te d  in  2 -3  s e r i e s .  O u te r p h y l l a r i e s  la n c e -  

o b io n g  in  o u t l i n e ,  4 . 5 - 5 . 5  m  lo n g ,  2 - 4 .5  nuu w id e , in n e r  p h y l la r ie B  

5 - 6 .5  l° d g i  2 -3  «» w id e , hays 8 , lam in a  7 *5 -1 2  an lo n g , 4 - 5 .5  

w ide. D isc  f l o r e t s  1 7 -2 0 , 4 ,5 - 6  mm lo n g . D isc  a c h e n e s  w ith  body 3 -5  ■»* 

lo n g ,  0 . 7- 1*3 am w id e , o f te n  b ro w n -g la n d -d o tte d , awns 3 *5- 5*5  l ° n g ,  

u s u a l ly  e x s e r te d  2 -3  mm from  r ip e  h e a d s ,  d iv e r g e n t ,  hay a c h e n e s  w ith  

body 2 ,5 - 4  nun lo n g , 1 .1 - 1 .7  mm w id e . Wooded m o u n ta in s id e s  and canyons 

i n  t r o p i c a l  d e c id u o u s  and  th o rn  f o r e s t .  M ostly  n e a r  A lam os, S o n o ra , 

and a d ja c e n t  a r e a s  in  th e  S i e r r a  Madre O c c id e n ta l  In  M exico, a t  

a l t i t u d e s  from  500-700 m, b loom ing A ugust to  O c to b e r.

S pecim ens exam ined t

MEXICO* SONGhA* 4 km L o f  A lam os, a l t .  500 m, 8 S e p t  1974 , B ecker 

& C ro n q u is t  2  (*^0* w o f  A lam os, 12 Dec 1939, D ro u e t A R ic h a rd s  3962 

(D S ,F ). Canyon S apope, Hio Mayo, 28 Aug 1935 , G en try  1639 (F,GH,K, 

MJJtU,*-i9,NY ,TbX ,UC , US) . A long A rroyo C u ch u jaq u i a t  fo rd  on d i r t  rd  from 

Alamos to  G u iro c o b a , 8 S e p t  1971, h e l l  A Canne 8678  (0 8 ) .  23 » i  8 o f  

D iv is a d e ro ,  a l t ,  2000 f t ,  26  S e p t 1934, W iggins 7484 (DS, TEX, IB ) .

I f ,  l a a l a n th a e a  f r u t i c o s a  ( L . ) K. B ecker v a r .  a g g re g a te  (B la k e )  k . 

B eck er, comb. nov . Zexm enla agg r e g a te  B la k e , C o n tr . U, S . h a t .

H erb. 2 2 (6 3 4 , 1924. TYPE* MEXICO* OAXACA* S a n ta  C a ta r in a ,  14 J u ly  

1910 , Rubby 86 (HOLOTYPE* US# ISGTYFEi NY).

S h ru b s , s le n d e r  stem m ed, 0 .5 - 1 - 5  ( - 2 )  m h ig h ,  le a v e s  a g g re g a te d  

to w ard s  b ran ch  t ip s #  young b ra n c h e s  lo o s e ly  h i r s u t e .  L eaves w ith  p e t i ­

o l e s  (2 - )  3 -7  «» long# b la d e s  t h i n ,  o v a te  to  la n c e - o v a te ,  ( 1 . 2 - )  3 -7  cm



lo n g ,  ( 0 .4 - )  1 .5 -3 * 5  cm w id e , s o f t l y  and d e n s e ly  p i lo s e  b e lo w , 

t r i p l i n e r v e d .  I n f lo r e s c e n c e  ( 1 - )  3 -9  -h e a d e d . P e d u n c le s  (.0 .1 - )  0 .2 -

0 .8  cm lo n g ,  s le n d e r j  h e ad s  to  1<5 cm w ide a c r o s s  ex ten d ed  r a y s .  In ­

v o lu c re  c y l in d ro -c a m p a n u la te  to  o c c a s io n a l ly  c a m p a n u la te , (0 . 6- ;

u .7 - 0 .8  ( - 1 . 1 ) cm h ig h , ^0 . 3- )  0 . 4 - 0 .6  ' - 0 . 8 )  cm widm, p h y l la r ie B  

e q u a l o r  s l i g h t l y  g ra d u a te d . O u te r  p h y l l a r i e s  l a n c e o la t e  to  n a rro w ly  

l a n c e - o v a te ,  6 -8  ( -1 1 J  mm lo n g , 1 .5 - 1 - 7  ( -3 * 5 )  w id e , som etim es 

s p re a d in g  a b o v e , in n e r  p h y l la r ie B  6 ,5 - 8  mm lo n g , 1 .7 - 3 .?  (-*+.0) mm 

w ide. Rays on w e ll-d e v e lo p e d  h eads 5» lam in a  5 -8  mm l ° n g ,  5 -6  mm 

w ide. D isc  f l o r e t s  9 -13  ( - 1 9 ) ,  5 * 9 -6 .8  mm lo n g . D isc  a c b e n s s  w ith  

body 4 .7 - 5  ( - 8 )  mm lo n g , 0 ,9 - 1 .2  mm w id e , awns 4 .7 -5 * 5  mm lo n g , ex­

s e r t e d  s e v e r a l  mm from  r ip e  headB. Ray a c h e n e s  4 , 0 - 4 .5  mm lo n g , 1 .0 -  

1 ,5  mm w ide. A rid  s lo p e s  in  th o rn  s c ru b .  N o r th w e s te rn  O axaca, a t

ca . lyQO m a l t i tu d e .B lo o m in g  J u ly  to  O c to b e r.

Specim ens exam ined!

MLXICOi OAXACA 1 2 km SL T u t l a ,  a l t .  1900 m, 3 Oct 1 9 ?4 , B ecker 

& C ro n q u is t  37 (NY)* On PanAm hwy 2 km SW ( s i c )  o f  T u t la  on rd  to  

Tama l a s  u p a n , 20 Aug I9 6 0 , l i t i s  e t  a l .  1334 (MLXU,MICH,'IUt,UK| com­

p l e t e  s e t s  o f  wood sam p les  a r e  d e p o s i te d  i n  th e  U. S . F o r e s t  P ro d u c ts  

L a b o ra to ry  M adison, W ise. (MADw),USw,MLXU ( th e s e  n o t  s e e n ) ) .

L a s ^ " t h a e a  f r u t i c o s a  i s  a  w id e - ra n g in g  s p e c ie s  w hich h a s  become 

d i f f e r e n t i a t e d  i n to  a  num ber o f  more o r  l e s s  d i s t i n c t i v e  g e o g ra p h ic  

v a r i e t i e s .  S ix  v a r i e t i e s  a r e  re c o g n is e d  h e r e ,  r a n g in g  from  n o r th e r n  

M exico to  C e n tr a l  A m erica. A ll  a r s  u n i te d  by t h e i r  y e llo w  r a y s ,  sh ru b b y  h a b i t ,  

and a  g e n e r a l  ten d en cy  to  n o n -g ra d u a te d  o r  w eakly  g ra d u a te d  in v o lu c r e s .

1 . f r u t i c o s a  a p p e a r s  to  have a  d i s t i n c t i v e  chromosome num ber ( n z l l ,  a s



opposed  to  n -1 0  In  th e  o th e r  sh ru b b y  L a s ia n th a e a s ; ,  a n d , a s  d i e c u s o d  

b e lo w , i s  r a t h e r  i s o l a t e d  from  th e  r e s t  o f  th e  s h ru b s  w ith  r e s p e c t  to  

h y b r id i s a t i o n .

L a s ia n th a e a  f r u t i c o a a  v a r .  f r u t l c o s a  i s  a  b a s i c a l l y  C e n tr a l  Am eri­

can  v a r i e t y  w hich  r e a c h e s  s o u th e a s te r n  M exico. I t  o c c u rs  th ro u g h o u t  i t s  

r a n g e  i n  a  w ide v a r i e t y  o f  h a b i t a t s  and  a l t i t u d i n a l  s i t u a t i o n s .  I t  i s  

v a r i a b l e  i n  p u b escen ce  o f  s te m s , l e a v e s ,  and p h y l l a r i e s ,  i n  head  s i s e ,  

and  in  p ed u n c le  l e n g th .  D egree o f  p u b escen ce  seem s to  be r e l a t e d  to  

a l t i t u d e .  P la n t s  from  lo w er e l e v a t io n s  (down to  s e a  l e v e l ;  a r e  l e s s  

p u b e s c e n t ,  o f te n  a lm o s t  g la b r o u s ,  w h ile  p l a n t s  from  h ig h e r  e l e v a t io n s  

( to  p in e  and c lo u d  f o r e s t )  ten d  to  be more p u b e s c e n t ,  o f te n  d e n s e ly  s o . 

L eng th  o f  o u te r  p h y l l a r i e s  i s  a l s o  v a r i a b l e ,  b e in g  u s u a l ly  e q u a l o r  Bub- 

e q u a l to  th e  in n e r ,  b u t v a ry in g  to  d e c id e d ly  lo n g e r  o r  s h o r t e r .

S e v e ra l  o f  th e  v a r i a n t s  and ex trem e  form e o f  L, f r u t l c o s a  v a r .  

f r u t i c o a a  have been g iv e n  taxonom ic r e c o g n i t io n  a t  th e  s p e c i f i c  l e v e l  

in  th e  p a s t .  Zexm enla m onocephala r e p r e s e n t s  a n  ex trem e i n  in f lo r e s c e n c e  

r e d u c t io n ,  o c c a s io n a l ly  s e e n  th ro u g h o u t th e  ran g e  o f  th e  v a r i e t y ,  

e s p e c i a l l y  in  h ead s  p roduced  from  u p p e r l e a f  a x i l s ,  w here o n ly  one 

h e a d , r a t h e r  th a n  3 -1 2 , i s  p ro d u ced , Zexm enla m acropoda. w ith  lo n g ,  s t o u t  

p e d u n c le s  and la r g e  h ead s  r e p r e s e n t s  a n o th e r  e x tre m e , C ro n q u is t  & S ousa  

1 0 4 j8  e x h i b i t s  v a r i a t i o n  i n  head s i r e  w i th in  one c o l l e c t i o n ,  r a n g in g  from  

t h a t  found  i n  th e  ty p e  o f  Z. m acropoda (Hoiway 109)down to  h e ad s  o n e -  

t h i r d  t h a t  s i r e .  Zexmenla v l l l o s a  r e p r e s e n t s  a  p a r t i c u l a r l y  d e n s e ly  

p u b e s c e n t form  w e ll w i th in  th e  norm al ra n g e  o f  v a r i a t i o n  f o r  th e  v a r i e t y .  

Zexm enla e la g a n s  r e p r e s e n t s  a  r e l a t i v e l y  g la b r o u s ,  n a rro w -le a v e d  form  

w ith  s l i g h t l y  im b r ic a te  in v o lu c re s  commonly found  i n  s o u th e a s te r n  M exico 

b u t  a l s o  o c c a s io n a l ly  in  C e n tra l  A m erican p o p u la t io n s .  C o l le c t io n s  w hich



a r e  o f  p a r t i c u l a r  i n t e r e s t  w ith  re g a rd  to  in te rm e d ia c y  w ith  

v a r i e t i e s  m lchoacana and f a s c i c u l a t e  a r e  c i t e d  below .

L a s la n th a e a  f r u t i c o s a  v a r .  m lchoacana i s  a  c e n t r a l  M exican v a r i e t y  

common i n  th e  T ra n s v e rs e  V o lcan ic  B e l t ,  c h a r a c t e r i s e d  by i t s  s t o u t  pe­

d u n c le s ,  o u te r  p h y l l a r i e s  o f te n  w ith  th ic k e n e d  g re e n  t i p s ,  u s u a l ly  r u ­

g o se  le a v e s ,  and  i t s  s t o u t ,  se v e ra l-s te m m e d  sh ru b b y  h a b i t .  I t  e x h i b i t s  

a  g e n e r a l  v a r f c b i l i ty  w hich  com pares w e ll  w ith  t h a t  o f  v a r i e t y  f r u t i c o s a  

b u t  c o n t r a s t s  w ith  th e  o th e r  M exican v a r i e t i e s ,  d is c u s s e d  below , w hich 

a r e  r e l a t i v e l y  l e s s  v a r i a b l e .  I b i s  v a r i a b i l i t y  i s  e x h ib i te d  in  head 

s i s e ,  q u i t e  v a r i a b l e ,  f o r  exam ple , in  th e  ty p e  c o l l e c t i o n  (Hoiway 3632 t 

com pare a l s o  McVaugh 24788 in  t h i s  r e g a r d ) ,  p e d u n c le  l e n g th ,  l e a f  s i s e ,  

and l e a f  t e x tu r e  ( th e  cy o n n n e t c o l l e c t i o n s ,  from  th e  e a s t e r n  edge o f  th e  

ra n g e  in  M o re lo s , a r e  i n t e r e s t i n g  in  t h i s  r e s p e c t ) .  C o l le c t io n s  w hich 

a r e  o f  p a r t i c u l a r  i n t e r e s t  w ith  re g a rd  to  in te rm e d ia c y  w ith  v a r i e t i e s  

f r u t l c o s a  and f a s c l c u l a t a  a r e  c i t e d  below ,

._ a e la n th a e a  f r u t i c o s a  v a r ,  f a s c l c u l a t a  shows an  i n t e r e s t i n g  ra n g e  

d i s j u n c t i o n ,  o c c u r iiig  a t  th e  s o u th e rn  end o f  th e  S i e r r a  Mad r e  O c c id e n t­

a l  -  w e s te rn  end o f  th e  T ra n s v e rs e  V o lcan ic  B e l t  and a l s o  i n  th e  S i e r r a  

Madre O r ie n ta l  {w here i t  i s  common and 1b th e  s o le  sh ru b b y  L a s la n th a e a ) ,

I t  i s  c h a r a c t e r i s e d  by i t s  r e l a t i v e l y  s m a ll  h ea d s  i n  am ple i n f lo r e s c e n c e s ,  

th e  c o n sp ic u o u s  v e n a t io n  o f  i t s  o u te r  and  m id d le  p h y l l a r i e s ,  and in  i t s  

t r e e l i k e  h a b i t .  T ending  to  p r e f e r  h ig h -m o is t  m ontane h a b i t a t s ,  i t  

e x h i b i t s  a  v a r i a b i l i t y  in  p u b escen ce  d e n s i ty  w hich te n d s  to  be r e l a t e d  

t o  a l t i t u d e  a s  in  v a r i e t y  f r u t l c o s a . P la n t s  from  S i e r r a  S u r v ta to  in  

c e n t r a l  S in a lo a  (n e a r  th e  n o r th w e s te rn  l i m i t  o f  i t s  r a n g e )  have p a r t i c ­

u l a r l y  l a r g e  h ea d s  and  le a v e s .  C o l le c t io n s  w hich a r e  o f  i n t e r e s t  w ith  r e ­

g a rd  to  in te rm e d ia c y  w ith  v a r i e t i e s  f r u t l c o s a  and  m lchoacana a r e  c i t e d



below .

ia s ia n th a e a  f r u t ic o s a  var. O ccid en ts Ils i s  r e s t r ic t e d  in  range to  

th e northern  S ie r r a  Madre O cc id en ta l. I t  i s  known from r e l a t i v e l y  few  

c o l l e c t i o n s ,  perhaps r e f l e c t in g  the f a c t  th a t  the a rea  i s  p o o r ly  c o l ­

le c t e d .  I t  i s  t y p ic a l ly  a s n a i l  shrub w ith  lon g  in te m o d e s , con­

sp ic u o u s ly  ve in ed  lea v eB , and o u ter  p h y l la r ie s  which are more or l e s s  

am p lia ted  ab ove, g reen , and co n sp icu o u s ly  r e t ic u la t e - v e in y .  "Iliis 

v a r ie t y  h as a r e l a t i v e l y  s tro n g  tendency towards grad u ation  o f  p h y l­

l a r i e s .  V a r ie ty  O ccid en ts be comes c l o s s s t ,  both g e o g r a p h ic a lly  and 

m o r p h o lo g ic a lly , to  v a r i e t i e s  f a s c lc u la t a  and alam osana.

iS B ian th aea  f r u t ic o s a  var. alam osana i s  r e s t r ic t e d  to  a r e l a t i v e l y  

sm all area  o f  the n orth w estern  S ie r r a  Madre O cc id en ta l, I t  i s  ch ar­

a c te r is e d  by i t s  lo n g -e x se r te d  awns, the sm all number o f  heads per  

in f lo r e s c e n c e ,  i t s  non-graduated in v o lu c r e , i t s  th in  le a v e s ,  and i t s  

o f te n  g la n d u la r  d is c  a ch en es , a s e r i e s  o f  c h a r a c t e r i s t ic s  and ten ­

d e n c ie s  which sep a ra te  i t  fr o a  v a r . O ccid en ts l is . Further c o l l e c t io n s  

from montane Sonora and Chihuahua would be o f  co n s id era b le  in t e r e s t .

u a sla n th a ea  f r u t lc o s a  var. i s  m o rp h o lo g ica lly  th e  most

d i s t i n c t  and g e o g r a p h ic a lly  the m ost i s o la t e d  v a r ie ty  o f  L. f r u t i c o s a , 

a s  fa r  a s  known occurring o n ly  in  n orth w estern  Oaxaca. I t  i s  c h a r a c ter ­

iz e d  by i t s  r e l a t i v e l y  narrow heads and low number o f  d i s c  f l o r e t s ,  and 

by i t s  sh o r t  p ed u n cles . I t  comes c l o s e s t  m o rp h o lo g ica lly  to  Pueblan  

p o p u la tio n s  o f  var. f a s c l c u la t a .

la s la n th a e a  f r u t i c o s a , a s  m entioned above, i s  r e l a t i v e l y  i s o la t e d  

from o th er  members o f  the gen u s, and d oes n o t tend to  h y b r id ise  w ith  

them (a s  the o th er  shrubby s p e c ie s  s tr o n g ly  tend to  do when sy m p a tr ic ) . 

liie  most co n v in c in g  ev id en ce  th a t L. f r u t lc o s a  d o e s , on rare  o c c a s io n ,



h y b r id i s e  w ith  o th e r  members o f  th e  gen u s comes from  Mt. O r is a b a , 

where xj. f r u t i c o s a  v a r .  f r u t i c o s a  and c e a n o t h l f o l i a  v a r .  c e a n o th l -  

f o l i a  a r e  s y a p a t r i c .  W hile th e  two sp ec leB  m a in ta in  t h e i r  d i s t i n c t i v e  

m o rp h o lo g ic a l n a tu r e s ,  p l a n t s  a r e  o c c a s io n a l ly  found  w hich a r e  i n t e r ­

m ed ia te  betw een th e  two s p e c ie s  in  head  s i s e ,  in v o lu c r a l  im b r ic a t io n ,  

and l e a f  s i s e ,  sh a p e , and p u b e sc en ce , and show e x tre m e ly  p o o r p o l le n  

B t a i n a b i l i t y  ( l e s s  th a n  IQfi v s . 95#  f o r  u.  f r u t l c o s a  v a r .  f r u t l c o s a  

and  u . c e a n o t h l f o l i a  v a r .  c e a n o t h l f o l i a  a t  t h a t  l o c a l i t y  \ ,e .g . B o t t e r i  

60 0 , s h e e t  a t  F, m a te r ia l  la b e le d  **IV" and "V "), F u r th e r  s tu d i e s  a t  t h a t  

l o c a t io n  would be o f  c o n s id e ra b le  i n t e r e s t .

S e le c te d  in te r m e d ia te s  betw een L, f r u t l c o s a  v a r .  f r u t i c o s a  and v a r .  

m lch o acan a . The fo llo w in g  two c o l l e c t i o n s ,  from  w ith in  th e  ra n g e  o f

v a r .  f r u t i c o s a . e x h i b i t  in f lo r e s c e n c e  c h a r a c te r s  t y p i c a l  o f  v a r .  m lchoa­

cana  t M iranda 5767 (C h ia p a s ) ,  Yuncfcer e t  a l . 5601 (H tfid u rasJ .

S e le c te d  in te r m e d ia te s  betw een v a r ,  f r u t l c o s a  and v a r .  f a s c l c u l a t a 1 

B resd lo v e  A Thorne 205^6 (.Chiapas J , G o n s a le g -a u ln te ro  1653 . M a r tln e s -  

G o n sa le s  2 6 6 , Mexla 9 I 6 9 , P aray  1^51  ̂O axaca) ,  F i s h e r  3529**. K erber 5 9 . 

Sousa 2 2 3 0 , Woronow 3032 (V e ra c ru z j .

S e le c te d  in te r m e d ia te s  betw een  v a r .  m lchoacana and v a r .  f a a c i c u l a t a 1 

A nderson A A nderson  51.51 * B ecker A C ro n q u la t 1 3 . Gonmales T. 2 9 0 , Web­

s t e r  A B reckon 15962 ( J a l i s c o ) .

2 . L a s la n th a e a  m ac ro cep h a la  (Hook. A A m .) K. b e c k e r ,  comb. nov. h lp o -  

c h a e ta  m acro cep h a la  Hook. A A r n . , B o t. B eech. Voy. **3 6 , 1841. Z ex- 

m enia m ac ro cep h a la  (Hook. & A m .)  H em al., B io l .  C ent.-A m . B o t. 2j173» 
1681. TYffit MLXICOi GULHKhROi A cap u lco , S i n c l a i r  s .n .  (HOLOTYPfei 1 K



^h erb . H ook .jj I h o t o s *  GH.MICH, UB, .

Zexmenla g r e g g l l  A. G ray , P I- W rig h t. 1*113, 1852. TYPE: MEXICO* 

’’Between th e  c i t y  o f  M exico and M arat I a n " , 1 8 4 8 -4 9 , G regg 1003 \,HQLG- 

TY1E, GH| P h o to i ENCB;.

Zexmenia g h i e s b r e g h t l l  A. G ray , P i .  W righ t. 1*113, 1352. TYPii*

HEX ICO i G ct-N ov 1844, G h le e h re g h t 3 8 5  (HGrOTYPE* GHj Photo* KNCBf 

1S0TYPE5* P ( 2 j ) .

Z in n ia  b a r ra n c a e  M. E. J o n e s , G o n tr . W. B o t. 18*78, 1933* TYPE*

MEXICO* JALISCO* La B a rra n c a , G u a d a la ja r a ,  1 ?  N o v  1930, M. E. Jo n es

27696  (.HOLOTYPE* FOMt Photo* UBj ISOTYPES* DS.MO.UGJ.

Zexmenla raexiae B la k e , J .  Wash. A cad. S c i .  18*27, 1928. TYPE* MEXICO*

NAYAHIT* Tuxpan, P a la p a r  hedondo, a l t .  20 m, 5 Nov 1926, Mexla 1049

HOLOTYPE* US(USNH* 1317609>| lSOTYPESi AA,BK,CAS,DS,F,G,GH,MICH,MO,

NY, UC, US ) .

Zexm enia h e l l a n th o id e s  tB C .; A. Gray v a r .  j a l l s c a n a  McVaugh,

y V '?? . TYPE* MEXICO* JALIS­

CO* In  oak w oodlands below th e  p a s s ,  16-20  km SW o f  A u tla n , a l t .  lOOO- 

1500 m, 1 Nov 1962, C ronqu lB t 9778 tHOLOTYFE* MICH* ISOTYPES t GH.MEXll

ny , t e x , u s ; .

l a r g e ,  s l e n d e r l y  branched, o f te n  sc ra m b lin g  s h ru b s ,  o r  o c c a s io n a l ly  

h a l f - s h r u b s  woody n e a r  b ase  o n ly ,  1 -4  s  h ig h  * young b ran ch ee  d e n s e ly  to  

s p a r s e ly  h i s p id  to  s t r i g o n e .  L eaves a l l  o p p o s i te  1 p e t i o l e  0 .2 -1  cm lo n g , 

d e n s e ly  a t r i g o s e i  b la d e  u s u a l ly  f i r m ,  o c c a s io n a l ly  t h i n - t e x t u r e d , o c­

c a s io n a l ly  r u g u lo e e ,  la n c e - o v a te  to  o b lo n g , or o c c a s io n a l ly  narrow ly



l a n c e - e l l i p t i c , 4 -2 0  cm lo n g , 1-10  cm w id e , u s u a l ly  a c u m in a te , o c c a s io n ­

a l l y  b lu n t  a t  a p e x , s u b c o rd a te  o r  c o r d a te ,  o c c a s io n a l ly  c u n e a te - ro u n d e d  

a t  b a se , s c a b ro u s  and h i s p id  ab o v e , s o f t l y  p i l o s e  to  rough  and s p a r s e ly  

e t r ig o n e  b e low , m arg in  d e n t ic u la te - m u c r o n u la te  to  c o a r s e ly  s e r r a t e ,  o f te n  

s l i g h t l y  r e v o l u t e ,  t r i p l i n e r v e d .  I n f lo r e s c e n c e  1 -3  -h e a d e d , te r m in a l  and 

from  upperm ost l e a f  a x i l s ,  h ead s  a l s o  o c c a s io n a l ly  p roduced  in  a x i l s  o f  

s m a ll  p e d u n c u la r  b r a c t s .  P ed u n c le s  (3 -7  4 -2 2  cm lo n g , s t o u t  and  u s u a l ly  

f i s t u l o s e ,  s t r i g o s e ,  e s p e c i a l l y  ab o v e ; h ead s  3 -^ * 5  (-77  cm w ide a c r o s s  

e x te n d e d  r a y s .  In v o lu c re  h e m is p h e r ic a l  to  b ro a d ly  c a m p a n u la te , (1 -7  1 .5 -  

2 ,5  cm h ig h ,  ( 1 - )  1 ,5 -3 * 5  ( - 4 )  cm w id e , p h y l l a r i e s  g ra d u a te d  in  3 -4  

s e r i e s .  O u te r  p h y l l a r i e s  in d u r a te  below , more o r  l e s s  h e rb a c e o u s  a b o v e , 

d e l t o i d - o v a t e ,  o v a te -o b lo n g , to  o r b i c u l a r ,  (5 -7  7 -1 6  mm lo n g , 5 -1 0  mm 

w id e , b lu n t-m u c ro n u la te  to  a c u m in a te , o f te n  e r o s e ,  d e n s e ly  w h i te - s t r ig o ®  

and p u b e ru le n t  to  a p p r e s s e d - h is p id  d o r s a l l y ,  m idd le  p h y l l a r i e s  u s u a l ly  

c o n s p ic u o u s ly  n e rv e d , som etim es 3 - l° b e d  a p ex , in n e r  p h y l l a r i e s  o b lo n g  

o r  o v a te  to  o c c a s io n a l ly  l i n e a r ,  10 -23  m® lo n g , 3 -9  ( -1 1 ;  mm w id e , o b tu se  

g r e e n i s h ,  a m p lia te d  and o f te n  s p re a d in g  a t  ap ex . Hays 8 -3 0 , b r i g h t  o ran g e  

o ra n g e - r e d ,  o r  o ra n g e -y e llo w , lam in a  6 . 5 -1 6  ( -2 0 ;  mm lo n g , 3 -5  mm w id e , 

tu b e  3 - 5 .5  (-6 7  mm lo n g . D isc  f l o r e t s  80-170  o r  m ore , o ra n g e , 8 -13*5  mm 

lo n g ,  t h r o a t  c y l i n d r i c ,  7 -5 -1 2  mm lo n g , 0 . 8- 1 .5  mm w ide , lo b e s  0 .7 -1 * 4  mm 

lo n g . A n th e r th e c a e  brown o r  y e llo w -b ro w n , 2 .5 - 4 .5  mm lo n g , appendage

0 .6 - 1 .2  am lo n g . S ty le  b ra n c h e s  2 .8 - 4 .8  mm lo n g ,  appendage 0 * 5 -0 -9  mm 

lo n g . I^ le B  6- IO .5  mm lo n g ,  0 . 6- 1 .1  mm wide a s  f o ld e d .  D isc  a c h e n e s  

c u n e a te ,  2-aw ned , body 5- 6 .5  (-77  mm lo n g ,  1- 1*7 ( - 2 ) mm w id e , g l a b r a t e ,  

o r  o c c a s io n a l ly  s p a r s e ly  p u b e r u le n t  a b o v e , awns ( 2- )  3 -6  am lo n g ,  pappus 

s q u a a e l la e  0 . 3- 2 .3  mm lo n g , f r e e  o r  c o n n a te  and  a d n a te  to  aw ns, o r  none . 

Hay ac h e n e s  3-aw ned, body 5 -7  mm lo n g , 1 -3 -2  mm w id e , awns 1 -5  mm lo n g .



H e c e p ta c lc  f l a t .  Chromosome num ber, from  ra e io t ic  m a t e r i a l ,

1 0 . h o a d s id e  t h i c k e t s ,  o p e n in g s , s t e e p  s lo p e s ,  o f te n  in

se c o n d a ry  co m m u n itie s j tx o p ic a l  d e c id u o u s  ( o c c a s io n a l ly  e u b d e c id u o u a ) , 

o a k , o r  o c c a s io n a l ly  p in e  f o r e B t ,  o r  in  oak-palm  sav an n ah , lh ro u g h o u t 

s o u th w e s te rn  and  c e n t r a l  M exico in  th e  s o u th e rn  S i e r r a  Madre O c c id e n ta l ,  

T ra n s v e rs e  V o lcan ic  B e l t ,  and S i e r r a  Madre d e l  S u r , from  n e a r  s e a  l e v e l  

to  l8 0 0  m. Bloom ing y e a r  ro u n d .

S e le c te d  sp ec im en s  1

MEXICO1 COLIMA* A ls a d a , 4  Nov 1910 , Q rc u t t  4679 (D S .F ). 9 Jan  -  6 

Feb 1891, P a lm er 12** 1 (BH,G,GH,K,MO,NY,UC( lfS). DURANGO* Paso de S ih u a -  

c o r i ,  a l t . 1450 f t ,  1 Dec 1970 , S o u le  2259  (MO). GUERHEHQ* Kd betw een 

J u c h ita n g o  Sc O m etepec, a l t .  300“ 10°0 f t*  iO Feb 1895 , N elson  2312 (OH,

US). A cap u lco , Oct 1894 -  Mar 1895, P alm er 491 ^K,GH,M0(2) ,NY,UC,US). 

JALISCO* SE s h o re  o f  B ah ia  de l a s  B a n d e ra s , 9 -1 2  km by road  from  P u e r to  

V a l l a r t a ,  a l t .  2 -3 0  m, 7 Mar 1970, A nderson  it A nderson  6008 (ENCB.MICH,

SD) .  4 km SK o f  T e q u ila ,  a l t .  1250 m, 1*+ S e p t 197*+, B ecker A C ro n q u is t  11 

(NY). 1 km NE o f  A c a t la n ,  a l t .  1400 m, 15 S e p t  197*+, B ecker & C ro n q u is t  

(NY). 11 mi N o f  G u a d a la ja r a ,  a l t .  *+500 f t ,  11 S e p t 1975 , B ecker &

O lsen 60 (NY). Ca. 6  mi SW o f  Pihuamo and ca . 7 » i  from border o f  C olim a, 

a l t .  ca . 2200 f t ,  29 Oct I 9 6 2 , C ron q u ist 9763 (CH,MEXU,KICH,NY,TEX).

V a lle y  o f  Klo l a s  J u n ta s ,  10 -13  km SE o f  E l l U i to ,  a l t .  250-330  m, 14—16 

Dec 1970, McVaugh 25411 (ENCBj*L,MIGH,MO,lTY,PH ,U S). B a rra n c a  n e a r  

G u a d a la ja r a ,  18 Nov 1 8 8 9 , P r in g le  2742 (F,MKXU,M0,MSC,UCj. B a rran ca  o f  

G u a d a la ja r a ,  a l t .  5000 f t ,  4  Dec 1902 , P r in g le  9999 (F,GH,K,MICH,M0,NY,

US). B a rra n c a  o f  G u a d a la ja r a ,  a l t .  5°o0 f t ,  P r in g le  I l 6 l 8  (C,CAS,F,GH,MICH, 

MO,US). B a rra n c a  W o f  A te n q u lq u e , a l t .  1000 m, 6 Feb 1966, Hsedow skl 

2189*+ (ENCB.MICH). MICHQACANi S a l i t r e ,  C oalcom an, a l t .  1140 m, 12 S e p t 

1938 , H in to n  e t  a l .  12172 (G,GH,VL,MICH,KO,NY,P ,UC,USJ. C oalcom an, Coal-



coman, a l t .  1000 m, 2 Nov 1939, H inton 1285^ (F,GH,LL,M0,NY(2) . ,UE). 

W-f&cing s lo p e s  o f  S ie r r a  Madre d e l  Sur, ca , 32 km N o f  P laya A zu l, a l t .  

1200-15UU f t f 25-31 Oct 1961 , Kin# & Soderstrom  *+950 (lL,KEXU,1-UCH,NY 

UC,US). NAYAHITi 11 km by road K o f  Las Varas toward C om postela, a l t ,  

ca . 200 m, 2 8 -2 9  Oct 1971. D ie te r le  39^-6 (ENCB,LL,MICH ) .  NE o f  Santa  

Maria d e l Uro, a l t - c a .  1000 m, 18-20 Aug 1959, Feddama 696 (CAS,i£NUB,

MICH,TEX). A iong r t  15* c a .  2 mi N o f  T o p ic , 11 Aug i9 6 0 , Kidfi 3689 

(US, MEXU.MICH,NY,TEX, UC, US) . 5 mi N o f  C o m p o ste la , a l t .  900 m, 13-l^f 

Nov 1959, HcVaugh & Koelg 6*+l (MICH). Hoad from  C a l i x c i l l o  to  Compos­

t e l a ,  a l t .  lOOU id, 13 S e p t  1926, H exla  587  (AA,CAS ,DS,F,G,GH,MICH,MO, 

NY,UC,US), 25 km by r d  S o f  T epiC , a l t .  c a . 3000 f t ,  W ebster & B reckon 

15762  (K,CH,ftEXUt MICH,TEX). SINALOA 1 C ap sd e ro , S i e r r a  T H cuichanona, 

a l t .  3000 f t ,  12 Feb 1940, G en try  5566 (DS, MICH,NY,UC) . 9 mi from  La 

N o ria , a l t .  850  f t ,  15 O ct 1925, M exla 357 (C,CAS,UC). F ic a c h o s ,  mun. 

K o s a r io , C e rro  de A r a f r a n , 2 Nov 1917* O rteg a  7135 (CAS ,F,MEXU,US) .

L a s ia n th a e a  m ac ro cep h a la  i s  c l o s e s t  to  L. h e l i a n th o id e s  and l_. 

c r o c e a  ( th e  th r e e  to g e th e r  may be in f o r m a l ly  term ed  th e  " la rg e -h e a d e d  

a s s e m b la g e " ) ,  and  am ply d i s t i n c t  from  b o th . I t  i s  found  in  a  w ide ra n g e  

o f  h a b i t a t s ,  and i s  a b u n d a n t o v e r  much o f  N a y a r i t  and J a l i s c o .  From J L .  

h e l i a n t h o i d e s , L, m a c ro ce p h a la  i s  d i s t i n c t  i n  i t s  lo n g  p ed u n c leB , i t s  

n a r ro w e r ,  u s u a l ly  o b long  le a v e s  w hich  a r e  f i r m  b u t  n o t  t h i c k  a s  in  L, 

h e l i a n t h o i d e s , in  r a y  c o lo r  ( i n  th e  f i e l d  1 o ran g e  o r  r e d -o ra n g e  i n  m acro­

c e p h a la ,  o ra n g e -y e llo w  i n  h e l i a n t h o i d e s ) , and i n  o th e r  c h a r a c t e r s .  The 

two s p e c i e s  a r e  a lm o s t c o m p le te ly  a l l o p a t r i c .  From L. c ro c e a  ( b a s i c a l l y  

r e s t r i c t e d  to  th e  B a ls a s  D e p r e s s io n ) ,  m ac ro cep h a la  i s  d i s t i n g u i s h e d  by 

i t s  g ra d u a te d  p h y l l a r i e s ,  th e  o u te r  much th e  s h o r t e s t ,  by l e a f  and stem  

p u b e sc e n c e , and i n  r a y  c o lo r  (upon d r y in g : y e llo w  i n  m a c ro c e p h a la , u s u a l ly



o ra n g e - re d  o r  p u rp le  in  c r o c e a ).

lh e  ty p e  o f  h. m ac ro cep h a la  (S i n c l a i r  ŝ . n . )  i a  from  c o a s t a l  Guer­

r e r o  (n e a r  A cap u lco ) t and  re se m b le s  o th e r  s o u th e rn  P a c i f i c - c o a s t a l  

c o l l e c t i o n s  i n  i t s  sm a ll le a v e s  ( c a ,  5 cm lo n g ) ,  d e n se  p u b escen ce  o f  

Btems and l e a f  u n d e r s id e s ,  and i t s  r e l a t i v e l y  s h o r t  p e d u n c le s  (3 -3  cut 

lo n g  v s , 8 o r  more cm lo n g  a s  i s  more commonly th e  c a se  i n  L. m acro­

c e p h a la )  , These p o p u la t io n s  g r a d u a l ly  m erge, m o rp h o lo g ic a l ly ,  w ith  

in la n d  p o p u la t io n s  th ro u g h  M ichoacan and c o lim a .

Z in n ia  b a r ra n c a e  H, E. Jo n es  ( s i c ! ) r e p r e s s e s  th e  t y p i c a l l y  r o b u s t ,  

la rg e -h e a d e d  L. m a c ro cep h a la  found  in  th e  a r e a  a ro u n d  G u a d a la ja r a ,

J a l i s c o .

In  th e  T ep ic -C o m p o ste la  a r e a  o f  N a y a r i t ,  p l a n t s  o f  m acro cep h a la  

a r e  commonly found  w hich a r e  d i s t i n c t i v e  i n  h a b i t ,  g row ing a s  h a l f -  

s h ru b s  o r  p e r e n n ia l  h e r b s ,  r a t h e r  th a n  a s  o r d in a ry  s h ru b s .  These p la n t s  

a l s o  have s h o r t e r  p e d u n c le s  (4 -5  cm v s . 9 cm ), s m a l le r  h ead s  ( u s u a l ly  

l e s s  th a n  1 .5  cm w id e ;,  and  more s t r o n g ly  o b lo n g  le a v e s  th a n  m ost 

jU. m a c ro cep h a la  found in  N a y a r i t  and  J a l i s c o .  These p l a n t s  a r e  o f te n  

fo u n d  in  th e  p ro x im ity  o f  o r d in a ry  L, m a c ro c e p h a la . I n te n s iv e  g ra c in g  

p r e s s u r e  may be r e s p o n s ib le ,  a t  l e a s t  i n  p a r t ,  f o r  t h i s  p e c u l i a r  fo rm .

A p l a n t  o f  t h i s  k in d  (G h ia b re g h t 3G3 , m ounted on the same s h e e t  a s  th e  ty p e  

Zexm enia g h l e s h r e g h t i l  A, G ray , G h le s b re g h t 385 (GH)) ,  was d e s ig n a te d  

a s  v a r .  ^  o f  Z. g h l e s b r e g h t l i  by G ray.

Zexm enla h e l i a n th o id e s  v a r .  J a l l s c a n a  HcVaugh i s  in te r m e d ia te  

m o rp h o lo g ic a l ly  betw een  L. m ac ro cep h a la  and  L. h e l i a n t h o i d e s . These p l /u i t s ,  

from  th e  a r e a  s o u th  o f  A u tla n ,  J a l i s c o ,  a r e  found  n e a r  th e  edge o f  th e  

r a n g e s  o f  b o th  s p e c ie s .  They u s u a l ly  e x h i b i t  l e a f  sh ap e  and t e x tu r e  

s i m i l a r  to  L. m a c ro c ep h a la , w ith  h ead s  and p ed u n c le  length re se m b lin g  L. 

h e l i a n t h o i d e s - Much red u ced  p o l le n  s t a i n a b i l i t y  i s  t y p i c a l l y  e x h ib i te d  by



th e s e  p l a n t s  (50- 70#  v b . 95%t  f o r  p u t a t i v e  p a r e n t s ) ,  and th e y  nay w e ll  

r e p r e s n t  p ro d u c ts  o f  h y b r id i s a t i o n .  H e le v a n t c o l l e c t i o n B  in c lu d e  th e  

fo llo w in g *  JA:-ISCOi C ro n q u is t  97?& ( th e  ty p e  o f  Zexmenla h e l i a n th o id e s  

(DC, ) A. G ray v a r .  . ja l i s c a n a  KcVaugh), c a . 10 mi BW A u tla n ; G en try  

1 8318 , G-9 mi W A u tla n ;  KcVaugh 10197 . c a . 2 mi N o f  l a  H e so la n a , c a .

20 m i DW o f  A u tla n j  hloVaugh 11953. 1 8 -rd  m i 3W o f  A u tla n .

S e v e ra l  c o l l e c t i o n a  from  c o a s t a l  N a y a r i t  and J a l i s c o  e x h i b i t  

m o rp h o lo g ic a l in te rm e d ia c y  betw een  L_. m ac ro c e p h a la  and L. c e a n o t h i f o l j a  

v a r .  v e r b e n i f o l i a ,  w hich a r e  s y in p a tr ic  i n  th o se  a r e a s  ( h e x la  10*49, th e  

ty p e  o f  Zexm enia m exiae B lak e  1 G onsaleg  T. 51*+f B aray jA iA ) * These p la n t s  

e x h i b i t  much red u c ed  p o l le n  s t a i n a b i l i t y  ( 37- 77#  v s .  95% f o r  p u t a t i v e  

p a r e n + a ; ,  and may w e ll  r e p r e s e n t  p ro d u c ts  o f  h y b r id i s a t i o n .

3- D ac ian th n e a  h e l i a n th o id e s  DC.. P ro d r . 5 1606, 1836 . Zexm enia h e l l a n t h -  

oideB  (D C.; A. G ray , P I . W righ t. 1*113, 1852 (n o t  Z. h e l i a n th o id e s  

(HBK. ) B en th . & Hook. -  W edelia  h e l i a n th o id e s  HBK.J. TYFt* MKXICOi 

Betw een B a lte p e c  and C u i to ,  K arw inak i s .n .  (HOLOTYFk1 M; P ho tos*  MICH, 

NY,U3;,

i l t h o n i a  o v a ta  H ook ., B o t. Mag. t .  3901, 18*41. Zexmenia o v a ta  (H ook ,; 

B en th . & Hook. f . t Gen. 2*373, 1873 . TYPE* MLXICO* c u l t i v a t e d  i n  H o rt. 

Kow (HOLOTYFfci K (herb . H o o k .); Photo* GH).

S hrubs o r  more commonly h a l f - s h r u b s  woody n e a r  b ase  o n ly ,  0 .3 -4  m 

h ig h ;  young b ra n c h e s  s o r d id —h i r s u t e  to  v i s c id - p u b e s c e n t ,  le a v e s  a l l  op­

p o s i t e ;  p e t i o l e  ( 2 - )  3 -1 5  a n  lo n g , h i s p id  to  o c c a s io n a l ly  v i s c id - p u b ­

e s c e n t ;  b la d e  t h i c k ,  f i r m ,  o f te n  r u g o s e ,  u s u a l ly  o v a te  to  la n c e - o v a te ,  

v a ry in g  to  l a n c e o la te  and s u b o r b ic u la r ,  ( 3 - )  4—9 -5  ^ -1 2 ) cm lo n g , 2 -6  

( - 9 )  cm w ide , o b tu s e  to  a c u te  o r  o c c a s io n a l ly  s h o r t - a c u m in a te ,  c u n e a te



to  co rd a te  a t  b a se , scab rou s to  v i s c id  ab o v e , p i lo e e  to  h ir s u te  below , 

m argin d e n ticu la te -m u cr o n u la te  to  s e r r a te ,  o c c a s io n a lly  s l i g h t l y  r e v o l­

u t e ,  tr ip L in erv ed  or o c c a s io n a l ly  tr in e r v e d . In f lo r e s c e n c e  { ! - )  3“5 

-h ea d ed , term in al and from upper l e a f  a x i l s .  Peduncles 0 . 1-1+ cm lo n g ,  

s t o u t ,  w h ite -o r  B O rd id -h irsu tej heads 2 -4  cm wide a c r o s s  extended  r a y s , 

in v o lu c r e  cam panulate to  h e m isp h e r ic a l, 1 .0 - 1 .6  cm h ig h , 0 .6 - 2 .5  c® 

w id e, p h y l la r ie s  graduated  in  3 -6  s e r i e s .  Outer p h y l la r ie s  f ir m , mera- 

b ra n o u s-in d u ra te  below , more or l e s s  herbaceous ab ove, b road ly  o v a te  

to  o v a te  in  o u t l in e ,  5 -1 °  l ° ”6 t 2 -6  mm w id e, a cu te  to  u s u a lly  ob­

tu s e ,  w h ite -h ir s u te  and p u b eru len t d o r s a l ly ,  m iddle p h y l la r ie s  o f te n  

3 - lo b e d , in n er  p h y l la r ie s  o v a te -o b lo n g  to  e l l i p t i c ,  7 -2 0  mm lo n g , 1 .5 -  

5 -6  irun w ide, o b tu se , o f te n  a a p lia te d  a t  apex. Hays 8 -13  ( -2 1  j ,  orange-  

y e lio w  or y e llo w , lam ina 3-20  mm lo n g , 4 -9  mm w id e, tube 4 - 6 .5  a® lon g .

D isc  f l o r e t s  1 0 -1 0 0  ( - i2 5 j»  o ran g e  o r  y e l lo w , 8 -1 5  mm lo n g , t h r o a t  

n a r ro w ly  c a a p a n u la te  to  cam panula t e ,  4 .5 -1 3  mm l Qnfi» 1 - 5 - 4 .5  mm s id e ,  

lo b e s  0 . 9 - 1 . 9  mm lo n g . A n th e r th e c a e  d a rk  brown o r  brow n, 2 .5 - 4 .0  mm 

lo n g ,  appendage 0 .6 - 1 .5  mm lo n g , b ty l e  b ran ch es  2 .1 - 4 ,5  nun lo n g , a p ­

pendage 0 . 5 - 1 -5  mm lo n g . P a le s  0 , 7 - 1 . 5  mm lo n g , 0 . 5 - 1 .8  mm wide a s  f o ld ­

ed . D isc  a c h e n e s  c u n e a te ,  2-aw ned, body 3 - 6 .5  mm lo n g , 1 -4  mm w id s , g la b -  

r a t e  to  p u b e r u le n t ,  awns 4 - 7 .5  mm lo n g , pappus sq u a m e lla e  1 - 2 ,7  mm lo n g , 

u s u a l l y  c o n n a te . Kay a c h e n e s  3-aw ned, body 3 .5 - 6  am lo n g , 2 -4  mm w id e , 

awns 1 .5 -5  mm lo n g ,  pappus sq u a m e lla e  1 - 3 .2  mm lo n g . R e c e p ta c le  f l a t  to  

low convex .

Key to  v a r i e t i e s  o f  l . h e1 la n th o id e a

1. I n v o lu c re  u s u a l ly  more th a n  1 cm w ide a s  p r e s s e d ,  sq u a m e lla e  o f  d i s c

a c h e n e s  1 -2 -5  mm lo n g , B a ls a s  D e p re s s io n  3a. L,  h e l i a n th o id e s  v a r .
h e 1la n th o ld e s

1. In v o lu c re  6-13  mm wide a s  p r e s s e d ,  b u t  u s u a l ly  l e s s  th a n  1 cm w id e ,

sq u a m e lla e  o f  d i s c  a c h e n e s  1 .5 - 2 .?  mm lo n g , N a y a r i t
3b . L, h e l i a n th o id e s  v a r .  n a y a r l te n s e



3 a . tA s la n th a e a  h e l i a n th o id e s  DC. v a r .  h e l i a n t h o i d e s .

H a n t s  w ith  s o r d i d - h i r s u t e  p u b escen ce , j^eaf b la d e s  c o r d a te  to  

ro u n d e d , o r  o c c a s io n a l ly  c u n e a te  a t  b a s e , s c a b ro u s  and h i s p id  above . 

P e d u n c le s  ^ G .l- J  1-3  ( - 4 ;  cm lo n g ; h ead s  2 -4  cm wide a c r o s s  ex ten d ed  

r a y s .  In v o lu c re  g ra d u a te d  in  u s u a l ly  3 s e r i e s .  O u te r p h y l l a r i e s  5 -9  ( -1 0 ;  

mm lo n g , m arg in  o f te n  l o n g - c i l i a t e  tow ards ap ex . Pays u s u a l ly  o ra n g e -  

y e l lo w , v a ry in g  to  y e l lo w , lam in a  (3 ~ ) 5 -2 0  ram lo n g . P i s e  f l o r e t s  2 5 -  

75 ( -1 0 0  o r  m o re ), 9 -1 5  tam lo n g , lo b e s  ( I - )  1 ,4 - 1 .9  mm lo n g . P i s e  achen®

1 . 5- 2 .2  ( - 4 ,  0 ) mm w id e , awns 4 -7  mm lo n g , pappus sq u am e llae  1 - 2 .5  mm 

lo n g , hay a c h e n e s  w ith  body 2 -4  mm w ide, chromosome num ber, from  n e i o t i c  

m aterial^n-10. T ro p ic a l  d e c id u o u s , o ak , o r  o c c a s io n a l ly  open p in e  f o r e s t .  

T hroughou t th e  P a is a s  D e p re ss io n  o f  s o u th e rn  M exico, a t  a l t i t u d e s  from  

300-1750 m. Blooming m o stly  A ugust to  November, b u t s p o r a d i c a l ly  th ro u g h ­

o u t  th e  r e n t  o f  th e  y e a r .

S e le c te d  sp ec im en s!

KtXlCOi COLIMA 1 A ls a d a , 4 Nov 19IU , U rc u t t  4667 (PD, F , US ; .  GUhN- 

KUiOi Hi11b o v e r lo o k in g  lg u a la  from  th e  NK, j u s t  u n d e r  m icrow ave s t a t i o n  

'lUxpan, a l t .  I 6OO-165O m, 23 S e p t 1974 , B ecker & C ro n q u is t  25 (NY;. V acaa, 

M ina, a l t .  900 m, l b  Aug 1936, H in to n  9275 (ENCB,GH,LL,US). V a l l e c i t o s ,  

M ontes de  Oca, 30 Aug 1937, H in ton  11340 (CH,LD,PH,UE,W). A t km 339-40 

on hwy to  A capu lco  betw een  A c a h u is o t la  & Agua d e l  O b ispo , a l t ,  c a . 3000 

f t ,  30 S e p t  1949, Moore 5113 (GH,MLXU,MICH,UC). b km S t o f  C h ic h ih u a lc o , 

a l t .  1350 m, 7 J u ly  1966 , Reedow skl 2271B (LNCB, MICH). STAli, OF MLXICOi 

H incon d e l  Carmen, T e m a sc a lte p e e , a l t .  1340 m, 6 S e p t 1932, H in ton  1627 

(G,GH,MhXU,M0,NY,US), 8  kxi SW o f  L u v ian o a , on ro ad  to  N a n c h i t i t l a ,  a l t .  

1500 m, 2 S e p t 1965 , hsedow aki 20745 (DS,fcMCfl,MEXU,MICH). MICHQACANi T ia -  

a a r o ,  Z i ta c u a r o ,  a l t .  1600 m, 30 S e p t 1938, H in to n  e t  a l .  13286  (tNCB,GH,



LL, MICH, PH, US) .  A cah u a to , A p a ts in g a n , a l t .  3200 f t ,  I ?  Aug l * 4 l ,

L eavenw orth  & H o o g s tra a l  166* (F,GH,MICH,M0,NY;. E l C erro  P ie d ra  

P a ra d a , a l t .  1000 m, 2 Oct 1*70, Kzedowskl 2 jo 5  (DS,ENCB,F,MICH,MO,

SD ;. MORELUS, 50 km W o f  I g u a la ,  a l t .  1?00 m, 22 S e p t 1*7**, B ecker &

C ro n q u is t  2* (.NY). 1 mi N o f  G u e r re ro  b o rd e r  on Mex *5 T o l l ,  a l t .  *+000 

f t ,  * S e p t  1*75. B ecker 4  O lsen  57 ^NY). * mi NNE o f  C u a u tla ,  a l t .  ca .

5*400 f t ,  1*+ Oct 1*65 , C ro n q u is t  10337 ^MKXU,NY). C u ern av aca , a l t .  1700 

m, 26  J a n  1*3 2 , F rS d e rs tro m  4  H u lte n  *436 ^SJ. Canon de Loboe, 26  Oct 

i**+l, M iranda 1623 (MEXUJ. N ear C u ern av aca , a i t .  5000 f t ,  27 O ct 18*5,

P r in g le  6225  (BM,BR,F,G,GH,K,LiJfM,HkXU(l2 ) ,HICH,MO,MSC,NY,P(3) ,PH ,S,U C, 

US,W,WU). OAXACA, S e p t 18*42, G h le s b re g h t  257 (F (3 ))*  PUEBLA, S i e r r a  de 

C h a ic h i , J u ly  l**+5, M iranda 3582 (MEXU).

3b. -Laslanthaea h e l i a n th o id e s  DC. v a r .  n a y a r i t e n s e  k . B ec k e r, v a r .  nov.
TYPE, MLX1C0* NAYAHIT; 12 mi SB o f  A cap o n e ta , a l t .  c a . 150 f t ,  3 O ct 
1*62 , C ro n q u is t  959*4 (HOBOTYPE* NY, ISOTYPES, GH,MEXU,MICH,MO,TEX , US).

P la n ts  v i s c id - p u b e s c e n t .  D eaf b la d e s  c u n e a te  t o  t r u n c a te  a t  b a s e , v iB c id -  

BcabrouB ab o v e . P e d u n c le s  Q .5 - I .8  cm lo n g ,h e a d s  to  c a . 2 .5  cm v id e  aero ®  

ex ten d ed  r a y s .  I n v o lu c re  g ra d u a te d  in  ( 3 - )  *4-6 s e r i e s .  O u te r  p h y l l a r i e s  

5 -6  nun lo n g ,  m arg in  c i l i a t e  to w ard s  a p e x . Hays y e l lo w , lam in a  8 -1 1  duq 

lo n g . D isc  f l o r e t s  lO -c a . 3 2 , 8 -9  mm lo n g , lo b e s  9-11  mm lo n g . D isc  a c h a s s

1 - 1 .5  “i® w id e , awns 6 . 5 -7 * 5  lo n g ,  pappus sq u a m e lla e  1 .5 - 2 .7  mm lo n g .

Ray a c h e n e s  w ith  body 2 .0 - 2 .5  mm w ide. G raxed p a s tu r e s  and r o a d s id e s  in  

o ak -pa lm  sav an n ah  r e g io n .  N o r th e rn  N a y a r i t  a t  a l t i t u d e s  from  56-1600  a .  

Bloom ing A ugust to  November.

S pecim ens exam ined 1

MEXICO iNAYARITt 3 mi NE o f  Puga, a l t .  c a . 1000 n ,  22 Aug 1*59, Fod- 

dcma *00 (MICH). N ear P o c o t i t jX n ,  16 Jan  1971, F re e la n d  4  Spetsm an * (MEXU).



N o f  T e p ic , 14 Nov 1953, Tem pleton 7793a (NY).

L a s la n th a e a  h e l i a n t h o i d e s , th e  ty p e  s p e c ie s  o f  th e  genuB, i s  

m ost c lo s e ly  r e l a t e d  to  L. m acro cep h a la  and L^ c ro c e a . As re c o g n is e d  h e r e ,  

L. h e l i a n th o id e s  c o n s i s t s  o f  two v a r i e t i e s ,  v a r .  h e l i a n t h o i d e s , common h  

th e  B a ls a s  D e p re s s io n  o f  s o u th e rn  D ex ico , and th e  r e l a t i v e l y  sm a ll-h e a d e d  

v a r .  n a y a r i t e n s e , a p p a r e n t ly  r e s t r i c t e d  to  n o r th e rn  N a y a r i t .  Doth 

v a r i e t i e s  a r e  r e l a t i v e l y  c o n s ta n t  m o rp h o lo g ic a l ly  w i th in  t h e i r  r e s p e c t ­

iv e  r a n g e s .  'Ihe h i a t u s  in  ran g e  in  J a l i s c o  i s  o f  i n t e r e s t .

D. h e l i a n th o id e s  and  b. c ro c e a  a r e  o f te n  found  grow ing  to g e th e r  

th ro u g h o u t th e  B a ls a s  D e p re s s io n . Ih e  m ajo r i s o l a t i n g  m echanism  betw een 

them a p p a r e n t ly  i s  p o l l i n a t o r  d i f f e r e n t i a t i o n  ( r a y s  o ra n g e -y e llo w  in  

h e l i a n t h o i d e s ,  o ra n g e -re d  to  p u r p l i s h  in  c ro c e a J .  T h is  mechanism  a p ­

p a r e n t ly  b re a k s  down o f te n  enough so  t h a t  th e y  h y b r id i s e  f a i r l y  f r e e l y  

(^evidence i s  p r e s e n te d  in  th e  d i s c u s s io n  o f  L. c ro c e a  b e lo w ).

L. h e l i a n th o id e s  v a r .  h e l i a n th o id e s  and L. c e a n o t h l f o l i a  v a r .  

c e a n o t h i f o l i a  a p p a r e n t ly  h y b r id i s e  on o c c a s io n . P a ra y  1605 , from  T epos- 

t l a n ,  M o re lo s , where b o th  s p e c ie s  o c c u r ,  i s  in te r m e d ia te  betw een  th e  

two i n  s i z e  and  number o f  h e a d s ,  and in  l e a f  sh a p e , t e x t u r e ,  and  p u b esco ce . 

P a ray  17Q5, from  th e  sa n e  a r e a ,  i s  a l s o  in te r m e d ia te  b u t  shows a  somewhat 

d i f f e r e n t  a s s o r tm e n t  o f  c h a r a c t e r s .  Ih e  h y b r id  n a tu r e  o f  th e s e  c o l l e c t i o n s  

i s  s u p p o r te d  by p o l le n  s t a i n a b i l i t y  d a ta  ( P a ra y  l6 Q 5 t 69^1 P a ra y  1 7 0 5 *

72561 p u t a t i v e  p a r e n t s ,  96 f £ ) .

F o r d i s c u s s io n  o f  th e  r e l a t i o n s h i p  o f  b . h e l i a n th o id e s  w ith  L. 

s q u a r r o s a ,  s e e  u n d e r  th e  l a t t e r .

4■ L a s la n th a e a  c ro c e a  (A. G ray) K. B ec k e r, comb. nov. Zexm enia c ro c e a  

A. G ray , P I . W rig h t. I i l l 4 ,  1852 . TYPFi MFXICOi Nov 1844 , G h le s b re g h t 

387 (HOLOTYFFi P , ISOTYPLi GH, P h o to  1 FNCB).



Zexm enia s te n a n th a  H em s!., B io l .  Gent.-Am . B o t. 2i174, l88l. TYFLi 

riL'XICOi MQKtLQSi C uernavaca ( ^ I tu rb id e j ,  15 Nov 1865 , B ourgeau  1204 

(HOLOTYFti K[ f h o t o s 1 GH,UE( ISOTYFDS 1 BH ,F fG (2) ,G H ,P(3) ,S ,US).

Weak, o f te n  la x  and scram bling so ft-w o o d y  sh ru b s, 1 - 4 .5  m h igh j  

young branches d e n se ly  s h o r t -h is p id  to  p i lo s e ,  o f te n  v i s c i d .  Leaves a l l  

o p p o s ite f  p e t io l e s  0 ,5 - 2  cm lo n g , h is p id  and h i r s u t e t b lade u s u a lly  

th in ,  o c c a s io n a l ly  f ir m , o c c a s io n a l ly  ru g o se , la n c e -o v a te  to  ob lon g , 

o r o c c a s io n a l ly  o v a te , ^ 2 .5-J  5 -1 4  cm lo n g , ( 1 . 5 -J  2 -8  cm w id e, u s u a lly  

acu m in ate , o c c a s io n a l ly  o b tu se , u s u a lly  rounded, o c c a s io n a l ly  cuneate or  

co rd a te  a t  b ase , d e n se ly  s h o r t -h is p id  w ith  ap p ressed  hairB and o c c a s io n ­

a l l y  scab rou s ab ove, d e n se ly  sh o r t p i lo s e  to  su b c a n e sc e n t, o f te n  s o f t l y ,  

below , margin s e r r u la te  to  o c c a s io n a l ly  c o a r s e ly  s e r r a te ,  t r ip l in e r v e d .  

I n f lo r e s c e n c e  1-3  -h ea d ed , term in a l and som etim es a l s o  a x i l l a r y .  Pe­

d u n c le s  t,2 .5“ ) G -l6  ^.-22) cm lo n g , s t o u t ,  u s u a lly  f i s t u l o s e  ab ove, d e n se ly  

h ir s u t e ,  e s p e c ia l ly  above j headB 3 -4  cm wide a c r o s s  extended  r a y s . In­

v o lu cre  broadly cam panuiate to  h e m isp h e r ic a l, ^ 0 .9 -j  1-3 cm h ig h , 1 -2  cm 

w ide, in  2 -3  s e r i e s ,  o u te r  p h y l la r ie s  much d i f f e r e n t ia t e d  from in n er .

Outer p h y lla r ie B  u s u a lly  much lo n g e r  than in n e r , indurate-m embranous bebr, 

herbaceous and u s u a lly  f o l ia c e o u s ,  expanded and r e t i c u la t e - v e in y  ab ove, 

l a n c e - e l l i p t i c  to  la n c e -o v a te  or oblong in  o u t l in e ,  ( 6 - )  7-30  cun lo iig ,

C2- )  3-1 0  mm w id e , acu m in a te  to  o c c a s io n a l ly  b l u n t - t i p p e d , v e n a tio n  

u s u a l ly  c o n s p ic u o u s , a p p r e s s e d - h is p id  to  w h i tn -e e r ic e o u s  d o r s a l l y ,  in n e r  

p h y l l a r i e s  B h arp ly  d i s t i n c t ,  m em branous, e l l i p t i c  to  o v a te -o b lo n g ,  ^6- )

6 . 5- 8 -5  ( ,- H )  lo n g ,  ( 1 . 0- )  1 .4 -5  mm w ide , a c u te  to  o b tu s e ,  o f te n  

p u r p le - t in g e d  abo v e . Rays ( 6- )  8 -2 1 , d ee p  o ra n g e , o ra n g e - re d  o r  d a rk  re d  

a b o v e , o ra n g e  below , lam in a  9 -5 -1 7  am lo n g , t 2 - ) 3 - 4 - 6 .5  mm w id e , tu b e

2 .5 - 4  mm lo n g . D isc  f l o r e t s  60-90  <-150j* oran ge, 7 .5 -1 1  mm lo n g , th r o a t



c y l in d ro -c a m p a n u la te ,  7-1 0  mm lo n g ,  (Q -5 -)  0 . 8- 1 .2  mm w id e , lo b e e  0 . 6-

1 ,2  ram lo n g . A n th e r th e c a e  y e llo w -b ro w n  o r  l i g h t  brown, 2 .*+-3 .5  ®® lo n g , 

appendage 0 .5 -1  nun lo n g . S ty le  braneheB  ^ 2 .5 - )  3- 2 - 4 ,5  lo n g ,  append­

a g e  0 .5 -1  lo n g . D a les  6 .5 -9 .  5 lo n g , 0 .6 - 1 .2  ram wide a s  f o ld e d ,  

o f t e n  p u r p le - t i n g e d . D isc  a ch en es  n a rro w ly  c u n e a te ,  2 -aw ned, body 4 .5 -  

6 mm lo n g , 0 . 8 - 1 ,4  mm w id e , g l a b r a t e  to  s t r i g o s e  and p u b e r u le n t  a b o v e , 

awns 1 . 5- 5 -5  lo n g , e x s e r te d  1-2  urn from  r i p e  headB , o f te n  p u r p le -  

t in g e d ,  pappus sq u a m e lla e  0 . 5 - 0 .6  mm lo n g , f r e e ,  o f te n  red u c ed  to  a  

c i l i a t e  f r i n g e .  Kay acheneB 3 -aw ned» body 4 - 4 .5  lo n g , 0 .8 - 1 .3  nun 

w id e , p u b e r u le n t  a b o v e , awns 0 . 5-2  ( - 3 ) lo n g , h e c e p ta c le  s l i g h t l y  

convex o r  f l a t .  Chromosome num ber, from  m e lo t ic  m a t e r i a l ,  n=10. Wooded 

s lo p e s ,  ro a d s id e s *  t r o p i c a l  d e c id u o u s , o a k , o r  open p in e  f o r e s t ,  b a l s a s  

D e p re s s io n  o f  s o u th e rn  M exico, a t  a l t i t u d e s  from  600-2200 m. Blooming 

May to  Decem ber.

S e le c te d  sp ec im en s)

KKXICOi GUEKhRBOi 50 km W o f  lg u a la ,  a l t .  1700 m, 22 S e p t 1*74, 

B ecker & C r o n q u is t  30 (NY). 43 km W o f  lg u a l a ,  a l t .  1400 m, 22 S e p t 1974, 

B ecker A C ro n q u is t  32 (NY). H i l l s  o v e r lo o k in g  lg u a la  from  th e  NL, j u s t  

u n d e r  m icrow ave s t a t i o n  Tuxp^n, a l t .  1650 m, 23 S e p t 19?4 , B ecker 4 

C ro n q u is t  33 (NY). Ju B t N o f  C h ilp a n c in g o , a l t .  5000 f t ,  9 S e p t  1975* 
B ecker A 01sen58 iNY). A bout 7 mi W o f  C h ilpancingo , a l t .  c a .  4?00 f t ,  21 

O ct 1962, C ro n q u is t  *717 (GH,MMXU,MICH,MO,MSC,NY,lia,US). Guayameo, M ina, 

a l t .  680 m, 11 S e p t 1*36 , H in to n  9387 (GH,K,MICH,NY,IIS). Manchon, M ina,

25 S e p t 1936 , H in to n  9577 (ENCB.GH.LL.W). C a la v e ra ,  M ina, a l t .  800 m, 11 

Nov 1936, H in to n  9828  (G H ,D l). R io  F r io ,  M ina, 22 S e p t 1937 , H in to n  10703 

(C,G,GH,M,MO,NY,S,US,W). Campo M orado, M ina, a l t .  1300 m, 13 Nov 1939, 

H in to n  14835 (F,GH,BD,M1CH,M0,NY,U&), A c h o tla ,  A daaa, a l t .  720 a ,  15 Nov



1 W » Nexift 8825 , ^ C A S .F ^ G H ^ .M O p N Y .S .U C  ,U S ). 2 km N o f  Tfcxco, 

on ro a d  to  Amacueac, a l t .  1750 m, 21 O ct 1965 , Hgedowski 21499 ^HNCB, 

MICH,MSC). JADISCOj 8 km W o f  J i l o t l a n  de l o s  D oloreB , a l t .  1100-1200 m, 

22 Nov 1970 , McVaugh 24612 ^ENCB.LL,hICH,NY). STATt UF MEXICOi Lim ones, 

T em ascal te p e e ,  a l t .  910 m, 12 S e p t 1932, H in to n  1??9 (G ^ j^ M U ^ S ) . 

T e ju p i lc o ,  T em aB caltep ee , a l t .  1340 m, 30 S e p t 1932, H in to n  1936 (RM,DS, 

MO,NY,S,US). T im b res, T e m a ac a ltep ee , a l t .  1660 m, 15 Oct 1932 , H in to n  

2136 (BM,G,M0,NY,S,U5). I x t a p a n , Tem aacal t e p e e ,  a l t ,  1000 m, 20 Oct 193^ 

H in to n  2251 (G,MHXU,MO,NY,US), I x ta p a n ,  T e m a sc a lte p e e , 24 S e p t  1935, 

H in ton^84S 6 (tNCB,GH,LL(2),M ICH,PH). O co tep ec , nun. T e ju p i lc o ,  a l t .

1650 m, 10 Dec I 9 6 7 , Hgedowski 25302 (,DS ,DNCB,LL,K1CH ,MSC). MICHUAOAN t

3 .8  km S o f  l z i t s r l o ,  a l t .  1450 a ,  26 S e p t 197*+, B ecker & C ro n q u iB t 28

(NY). 24 mi S o f  A rio  de h o sa le B , a l t .  2600 f t ,  26 O ct 1962 , C ro n q u is t

9 7 3 7  ^GH,MDXU,MICH,MSC,NY,lUi, US). Id -fac in g  s lopeB  o f  O erro  de C arbon- 

e r a s  above th e  B io C u p a t i t r i o ,  ca . 22 km S o f  U ruapan, a l t .  3300-3700 f t ,  

16 -22  O ct l y 6 l ,  King & S oderstxom  *+658 (Mb.XU,MICH,NY,TDX,UC,US). 3 km S 

o f  P a r ic u a r o ,  on ro ad  to  T u g a n tla , a l t .  1200 m, 21 Nov 1970, Hgedowski 

26606  VbNCB). MORBUS* Ca. 5 mi B o f  T esoyuca , a l t .  1300 m, 9 S e p t 1975, 

B ecker & 01Ben 54 iNY). 5 mi W o f  T ezoyuca, a l t .  1300 m, 9 S e p t 1975,

B ecker & O lsen  55 vN*)- 1 mi N o f  G u e rre ro  b o rd e r  on Mex 95 T o l l ,  a l t .

1300 m, 9 S e p t 1975, B ecker A U laen 56  i,NY). 9 mi NNL o f  C u a u tla ,  a l t .  «  . 

5400 f t ,  14 O ct 1965 , C ro n q u is t  10336 (MDXU,NY) .  Amador S a l a z a r , Canada 

d e  LObos, mun. J iu t e p e c ,  a l t .  1500 m, p fa g  K. 203 ^DS,LNCB,MICH). N ear 

C u ern av aca , a l t .  5000 f t ,  6 Nov I 895 ,  P r in g le  6187 (£M ,B R ,C A S (2),F .G (2), 

GH,K,DL,M,M0(2),MEXU^2),MSC,NY,F(3),PH,S,UC,US,W,WU). N ear Y au tep ec , a l t .  

4500 f t ,  22 O ct 1902, P r in g le  8701 ^B M .C .C A S ^G I^) ,GH,K,Dr.(2) ,M,M£XU^2), 

MICH(2),MO,MSC,NY,P(3Ji ,PH,RSA,S ,UC, US ,*f) ,  OAXACA 1 H u a tu lo o , O ct 1842,



iieb m an n  577  (C ( 2 ) , P r US (D rawing iGH). N ear Hua juapeun, a l t .  56OO-65OO 

f t ,  16 Nov l8 y 4 t N elson  1978 (CH,US). PUKBbA* MatamoroB, 9 Oct 19^2, 

M iranda 2 W  (MEXU).

-b ae lan th aea  c ro c e a  1 b  a l l i e d  to  th e  tw o  o th e r  members o f  th e  l a r g e -  

h eaded  a s se m b la g e , M. h a i 1a n th o id e s  1s h a r in g  i t s  ra n g e  in  th e  B a ls a s  

D e p re s s io n ) , and L. m acro cep h a la  ^w ith  w hich i t  i s  a l l o p a t r l c ) .  I t  i s  

common th ro u g h o u t th e  B a ls a s  D e p re ss io n  o f  s o u th e rn  M exico, to  w hich i t  

i s  a lm o s t t o t a l l y  r e s t r i c t e d ,  and w here i t  o c c u rs  i n  a  w ide ra n g e  o f  

h a b i t a t s ,  l y p i c a l  1. c ro c e a  i s  d i s t i n c t  from  b o th  h e l i a n th o id e s  and 

L. m acro cep h a la  in  i t s  i n v o lu c r e ,  w hich h as  th e  o u te r  p h y l l a r i e s  

f o l ia c e o u s  and lo n g e r  th a n  th e  in n e r ,  and in  Its r a y  c o lo r ,  d a r k -p u r p le  

o r  o ra n g e -re d  on d ry in g  \,vs. y e llo w  on d ry in g  in  th e  o th e r s  J . V e g e ta tiv e  

and o th e r  c h a r a c te r s  a l s o  Berve to  d i s t i n g u i s h  c ro c e a  from  i t s  c lo s e  

r e l a t i v e s .  c ro c e a  a p p a r e n t ly  d o es  n o t  e x h i b i t  th e  h a b i t a l  v a r i a t i o n  

Bhown in  s e v e r a l  o th e r  c a s ia n th a e a  B p e c ie s i  i t  c o n s i s t e n t l y  growB a s  a  

s h ru b . L. c ro c e a  i s  e s p e c i a l l y  v a r i a b l e  i n  length and w id th  o f  o u te r  

p h y l la r ie B .

■uiebnann 577 * from an is o la t e d  s t a t io n  in  c o a s ta l  Cfcxaca, i s  un­

u su a l in  i t s  sh o r t  o u ter  p h y l la r ie s  (.subequal to  in n e r ) ,  and ra y s  which 

are  y e llo w  upon d ry in g . I t  resem b les c e r t a in  c o l l e c t io n s  from in lan d  

s t a t io n s  in  t h i s  ray  c o lo r  fe a tu r e . Whether th e ra y s  are  indeed  y e llo w  

in  th e f i e l d  rem ains to  be determ ined .

u.* crocea  appears to  h y b r id ise  w ith  L. c e a n o t h lf o l ia  and L. h e l l -  

a n th o id e a . Ih ere  i s  s tr o n g  ev id en ce  o f  th e  form er in  c o l l e c t io n s  made 

n ear Cuernavaca, M orelos, where both  L. cro cea  and L. c e a n o t h lf o l ia  v a r . 

^y^jnot^l f o l l a  occur and where p la n ts  in te r m ed ia te  between the two in  ray  

c o lo r ,  head e l s e ,  head number, and v e g e ta t iv e  ch a ra c ter s  a re  found (such



aB P r in g le  7 0 7 3 j . A marked r e d u c t i o n  in  p o l l e n  s t a i n a b i l i t y  i s  e x h ib ite d  

by the in te r m e d ia te s  b̂-5 - 3 0 >  v s .  y^/o f o r  the p u t a t i v e  p a r e n ts ). both  

p u ta t iv e  p a r en ta l s p e c ie s  appear to  m a in ta in  t h e i r  d is t in c t n e s s  a t  

t h i s  l o c a l i t y .

u. c ro c e a  and u. h e l i a n th o id e s  v a r .  h e l i a n th o id e s  a p p a r e n t ly  h y b r id ­

i s e  f r e e l y  th ro u g h o u t th e  b a l s a s  D e p re s s io n . Ih e  two s p e c ie s  a r e  

o rd in a r i ly  d i s t i n c t  in  n a tu r e  o f  in v o lu c re  ( d is c u s s e d  a b o v e ; ,  l e a f  sh ap e  

( la n c e - o v a te  in  c ro c e a ,  u s u a l ly  o v a te  in  h e l i a n t h o i d e s ; , l e a f  t e x tu r e  

( t y p i c a l l y  t h i n  in  c ro c e a ,  th i c k  i n  h e l i a n t h o i d e s ) , and  p ed u n c le  le n g th  

( u s u a l ly  more th a n  5 cm. lo n g  In  c ro c e a ,  l e s s  th a n  3  cm. lo n g  in  

h e l i a n th o id e s  j , e t c .  P la n te  a r e  r a t h e r  f r e q u e n t ly  found  w hich  a r e  i n t e r ­

m ed ia te  betw een  th e  two in  a l l  th e  abovem en tioned  c h a r a c t e r s  a s  w e ll  a s  

in  ra y  c o lo r .  P o l le n  s t a i n a b i l i t y  i n  th e s e  p l a n t s  iB  t y p i c a l l y  much 

red u ced  ^GUPKHLhOi B ecker & C ro n q u is t  30 -  20%t H in to n  93^7 -  H in­

to n  10703 -  39^1 STATT; OF MEXICO* M atuda 3 1 ^ 3  -  37%( MICHQACANi King & 

S o d e rs tro m  M0REL0G i P r in g le  6223 -  5&M p u t a t i v e  p a r e n ts  i

9 > -98*9.

h ay  f l o r e t s  o f  p u t a t iv e  h y b r id s  e x h i b i t  th e  a n th o c y a n ic  c ro c e a  p ig ­

m ent ( t e n t a t i v e l y  i d e n t i f i e d  as  c y a n id in )  to  v a r y in g  d e g re e s , and th iB  

s u g g e s te d  a  s tu d y  o f  th e  f la v o n o id  compounds i n  p u t a t iv e  h y b r id s  and  

p a r e n ts .  F la v o n o id  p a t t e r n s  o f  l e a f ,  r a y  f l o r e t ,  and d is c  f l o r e t  m a t e r i a l  

w ere p re p a re d  a s  d is c u s s e d  above ( " F la v o n o id  S tu d ie s ” J. J .ea f and r a y  

f l o r e t  p a t t e r n s  w ere o f  c o n s id e r a b le  i n t e r e s t  and th e  d a ta  a re  sum m arised  

i n  l ia b le  4  (p .  6 2 ) .  Ih e  s tu d y  showed t h a t i  1 )  d i s t i n c t i v e  m a rk e r  com­

pounds f o r  L . c ro c e a  and L .  h e l ia n t h o id e s  a p p e a r  t o  e x i s t ,  and 2 )  

p u t a t iv e  h y b r id s  u s u a l ly  e x h i b i t  more o r  le s s  a d d i t i v e  p a t t e r n s ,  u s u a l ly  

e x h ib i t in g  m a rk e rs  f o r  b o th  u . c ro c e a  and b . h e l ia n t h o id e s . In  a p p a r e n t  

i n t r o g r e s s a n t s ,  compounds in d i c a t i v e  o f  h y b r id  g e n e a o lo g y  a r e  t y p i c a l l y



,e s ig n a ted  Spots
_eaves Hay F lorets

Tax on C o lle c tio n 2 5 6 9 10 13 15 13 19 20 21 22 Hi R2 S3 h4 35 l6 17 :

King & Soderstrom  46$2 X X X X X X X X X X X X

P rin g le  6137 X X X X X X X X X X X

■r Becker k C ro n q u ist 32 X X X X X X X X X X X

o<1 Becker & C ro n q u ist 28 X X X X X X X X X X
o
o
f

Becker & C ro n q u ist 33 X X X X X X X X X X
p H inton >577 X X X X X X X X X

Hinton 9828 X X X X X X X X X X

H inton 10703 X X X X X X X X X

H inton 14835 X X X X X X X X X X X X

a Becker & C ro n q u ist Jla. X X X X X X X X X X X X
rr
® D'le

h-1 Becker k C ro n q u ist 31b X X X X X X X X X X X X X
H*
s

H*
s

o
3

Becker & C ro n q u ist 31° X X X X X X X X X X X X X X

so £
O

o

B
H inton 10703 X X X X X X X X X X X X X X

H* H*
P-
®

H inton ^387 X X X X X X X X X X X X X X
»
t

0) X
King i t  Soderstrom  4866 X X X X X X X X X X X X X X X

* P rin g le  6225 X X X X X X X X X X X X X X

P r in g le  622^ X X X X X X X X X X X X X X X

5 > rQ) * H inton 3275 X X X X X X X X X X X X X
•

r r
cr
<e
i- j

Leavenworth Sc H oogstraa l 1669 X X X X X X X X X X X X X X
<t
H- 1 Becker & C ronquiat 35 X X X X X X X X X X X X X X X

B &
o Becker Sc C ro n q u ist 39 X X X X X X X X X X X X X X X

p -
® Table 4, D esignated  sp o ts  from paper chromatograms o f leav es  and ra y  f l o r e t s  o f L aslan th aea  c ro c e a . 

It, h e lia n th o id es  var. h e l ia n th o id e s .  and p u ta tiv e  h y b rid s  befcreen them.



p r e s e n t .

5 - u a s l& n th a e a  s q u a r r o s a  \.Greenm. i n  W. W. J o n e s ;  K, B ec k e r, comb. nov . 

Zexm enia s q u a r ro a a  Greerun. i n  W. W. J o n e s , P ro c . Amer. Acad, 4 l i l 5 1 ,

ly 0 5 . TYPh: MIXICO: GULHRFROj l im e s to n e  m o u n ta in s  above i g u a l a f a l t .  

4000 f t ,  3 O ct 1900, P r in g le  B 4 ll ^HUU/rYFli t GH j P ho to  i KNOB j IGG- 

1YP1.S* BM ,0,1" ,G , K , M,Ml X 0(2 } ,HTCH ,H0,MSC ,NY ,F (3  ) , PH ,PQM,b , TrJC, UC , 

U S(2),W ).

B le n d e r , r a t h e r  b r i t t le - s te m m e d  s h ru b s ,  0 . 5 -2  m h ig h )  young b ra n c h ­

e s  s t r i g o s e .  weaves a l l  o p p o s i te )  p e t i o l e s  ; 3 - ) 1 0 -1 5  { - 2 2 ; mm lo n g , 

s t r i g o s e ,  m arg in s  h i s p id )  b la d e  t h i n ,  b ro a d ly  o v a te  to  o v a te  o r  la n c e o ­

l a t e ,  {2.-) ^ .5 - ^ - 5  cm lo n g , (,1 . 5- ;  2 - 6 .5  cm w id e , a c u m in a te , t r u n c a te  

o r  rounded  to  c u n e a te  a t  b a s e , s c a b ro u s  and h i s p id  a b o v e , s o f t  and 

d e n s e ly  p i lo s e  to  s e r ic e o u s  b e low , e s p e c i a l l y  a lo n g  v e in s ,  m arg in  s h a llo w ­

ly  to  c o a r s e ly  s e r r a t e ,  t r i p l i n e r v e d .  I n f lo r e s c e n c e  ; 1 - ) 3—8 -h e a d e d , te r­

m in a l. P ed u n c le s  ^ 0 -5 - ;  1 * 0 -3 -5  cm lo n g ,  s t o u t ,  s e r i c e o u s  w ith  d e n s e ,  

a p p re s s e d  h a i r s j  h ead s  to  3 .2  cm wide a c r o s s  e x ten d ed  r a y s .  In v o lu c re  

cam p an u la te  to  u s u a l ly  b ro a d ly  cam p an u la te  o r  h e m is p h e r ic a l ,  1 , 0 - 1 .5  cm 

h ig h ,  0 ,6 - i , 6  cm w id e , g ra d u a te d  in  3-4  s e r i e s .  O u te r  p h y l l a r i e s  in d u ra te d  

below , r e t i c u l a t e - v e i n y , f o l i a c e a u s  and s q u a r ro s e  a b o v e , nan-rowed a t  

m id d le , 6 -6  mm lo n g , 2 . 5 - 3 -5  w id e , th e  in d u ra te d  b ase  to  5*5  hub w ide, 

w ith  a p p r e s s e d ,  s le n d e r  h a i r s  below , and w ith  c o a r s e r  h a i r s  a t  m id d le , 

in n e r  p h y l l a r i e s  membranous below , h e rb a c e o u s  a t  a p e x , o v a te -o b lo n g , 11-  

12 ( -1 5 )  »un lo n g ,  5 - 0 - 6 .5  im» w id e , apex  ro u n d e d , m u c ro n u la te . Rays on w ell- 

d e v e lo p e d  h ead s  7- 1 0 , le n o n -y e llo w , lam in a  7-1 3  mm lo n g , J . 8- 5 -0  nu» w ide , 

tu b e  (3 -^ ~ )  3 * 8 -4 .5  mm lo n g . D isc  f l o r e t s  1 4 -3 0 , y e l lo w , 8- y  mm lo n g ,  

t h r o a t  n a rro w ly  cam p an u la te  to  c a m p a n u la te , 5 -6  mm lo n g ,  1 . 5 - 2 .0  mm w ide , 

lo b e s  1 .0 -1 .4  mm lo n g . A n th e r th e c a e  brown to  b l a c k i s h ,  ( ,2 .8 - ;  3 -6 -3 * 5  nun



lo n g ,  appendage 0 .6 - 1 .0  mm lo n g . S ty le  b ra n c h e s  2 .5 - 3 - 2 lo n g , 

appendage u .y - 1 .0  aun Long. P a le s  7 -5 -9  111111 l on6 ,  0 .9 - 1 .2  mm w ide a s  

f o ld e d .  D isc  a ch en es  c u n e a te ,  2 -aw ned, body 4 .5 -5 * 6  mm lo n g , 1 .0 -

1 .8  mm w id e , s p a r s e ly  p u b e r u le n t ,  awns 4 -6  mm lo n g , e x s e r te d  2 -3  nun 

from  r ip e  h e a d s ,  pappus B quam ellae 0 ,4 - 1 ,8  nun lo n g , w eakly to  s t r o n g ­

ly  c o n n a te . Hay ach en es  w ith  body 5 * 5 -0 -6  mm lo n g ,  1 -2  mm w id e . 

H e c e p ta c le  lo w -convex . i,im eetone h i l l s  In  n o r th e r n  G u e rre ro  and Mor­

e lo s  a t  a l t i t u d e s  from  1300-1650 m. Bloom ing m o s tly  A ugust to  Septem ­

b e r ,

Specim ens e xa m in ed !

MIX ICO i GUHRHRBOt H i l l s  o v e r lo o k in g  lg u a la  from  th e  Ml., a l t .

L650 m, ?3 B ept ly ? 4 ,  B ecker & C ro n q u iB t 34 lg u a l a ,  12 Aug 1905,

Hose e t  a l . y 4 l l  (GH,NY,USy. MQKkDOG t 1 2 .5  mi GW o f  C u a u t la ,  a l t .  4200 

f t ,  9 D ept 1975, B ecker 4  O lsen  53 (NYj-

u a s la n th a e a  s q u a r r o s a , a p p a r e n t ly  r e s t r i c t e d  to  n o r th e r n  G u e rre ro  

and a d ja c e n t  M o re lo s , shows r e l a t i o n s h i p s  on th e  one hand w ith  L. 

h e l i a n th o id e s  v a r .  h e l i a n t h o i d e s , and  on th e  o th e r  w ith  c e a n o th i -  

f o l l a  v a r .  g r a c i l i s ,  l ,  s q u a r r o s a ,  a s  th e  name im p l i e s ,  p o s s s s e s  

u s u a l ly  sq u a rro B e  o u te r  p h y l l a r i e s ,  th e  t i p s  o f  w hich a r e  u s u a l ly  a l s o  

f o l i a c e o u s .  N ear lg u a la ,  G u e rre ro , w here m ost c o l l e c t i o n s  have been madtv 

ijj. s q u a r r o s a  1b d i s t i n c t  from  L, h e l i a n th o id e s  v a r .  h e l l a n th o ld e s  in  

p h y l la r y  c h a r a c t e r s ,  i t s  t h i n  le a v e s  (n o t th ic k  a s  in  L. h e l i a n t h o i d e s j , 

i t s  d i s t i n c t l y  sh ru b b y  h a b i t  ( n o t  h a l f - s h r u b b y ) f in  i t s  m o s tly  s p re a d in g  

^n o t a p p re s s e d )  p u b esc e n c e , and in  a l t i t u d i n a l  l o c a t io n  ( l ,  s q u a r r o s a  

m o s tly  above 16OO-I650 m, D. h e l i a n th o id e s  m o s tly  below  1600 m). A p l a n t  

in te r m e d ia te  in  p h y l la r y  c h a r a c t e r s ,  l e a f  t e x t u r e ,  and p u b e sc e n c e , found  

w here th e  a l t i t u d i n a l  ra n g e s  o f  th e  two s p e c ie s  o v e r la p ,  may r e f l e c t



introgresBion (Becker &. CronqulBt J 6 j , -Large-headed p la n ts  o f  

c e a n o t h if o l ia  var. g r a c i l i s  w ith  pubescent o u te r  p h y lla r ie s  (w estern  

K ichoacan, H inton 15157)  somewhat resem ble L. sq u a rro sa . N e ith er  taxon  

i s  known to  occur in  e a s te r n  hichB tan or  w estern  G uerrero.

jj. Bquarrosa som etim es e x h ib i t s  a la r g e  amount o f  v a r ia t io n  

in  number o f  heads per c lu s t e r  (u s u a lly  1- 3 , but o c c a s io n a l ly  8 , and. 

then heads r e l a t i v e l y  s m a ll; .  Ihe s ig n i f ic a n c e  o f  t h is  i s  n o t known,

6 . la s la n th a e a  c e a n o t h if o l ia  (W illd .;  h. B ecker, comb. nov. VerbeBlna 

c e a n o t h lf o l ia  W illd .,  Sp, 11. 3i2225» lhOb. Zexmenla c e a n o t h lf o l ia  

(W illd . ) Bch. B i p . , in  Beem. Bot. Voy, Herald 385* 1856. TYPht 

MX ICO t GUh-ltHhHO: A capulco, Humboldt a . ri. ^HOLUTYPLi B(herb. W illd . 

No. l6 3 y O ;; fragm entt FJ,

Bhrubs, u s u a lly  severa l-stem m ea , or r a r e ly  h a lf - s h r u b s  woody near 

baae o n ly , 0 - 5-3  ( - 6 J m h igh ) young branches h isp id  or s t r ig o s e  to  

g la b r a te .  Leaves a l l  o p p o s ite )  p e t io le s  1-20  mm lo n g , i t s  margin u su a lly  

h is p id )  blade firm  to  th in , o c c a s io n a l ly  ru g o se , la n c e o la te  to  o v a te ,

2 -18  cm lo n g , 1- 7-5  cm w id e, a cu te  to  lo n g -a cu m in a te , c u n e a te , rounded, 

o r  co rd a te  a t  b a se , scab rou s and h isp id  to  h ir s u te  above, h is p id ,  hirsu-te 

or p i lo s e  below , margin c re n a te -serrra te , s e r r a t e ,  to  c lo s e ly  s e r r a t e ,  

t r ip l in e r v e d  or o c c a s io n a l ly  subpenn inerved . In f lo r e s c e n c e  3-12  -h ead ed , 

term in a l and a x i l l a r y ,  and s o l i t a r y  from upper l e a f  a x i l s .  P eduncles 1 -5  

cm lo n g , u s u a lly  B len d er, v a r io u s ly  p u b escen t) headB O.5- 3 .5  cm wide 

a c r o s s  extended r a y s . In v o lu cre  cam panulate or tu r b in a te , 0 . 5- 1*1 cm hig»

0 . 2- 1 .0  cm w id e , p h y l la r ie s  in  ( 2- )  3 -6  s e r i e s ,  u s u a lly  c le a r ly  grad u ate . 

Outer p h y l la r ie s  m embranous-indurate below , herbaceous ab ove, o v a te ,  ob­

lo n g  or  rhomboid in  o u t l in e ,  2 -8  mat lo n g , 1-5  mm w ide, a c u te  to  o b tu se ,  

v a r io u s ly  p u b escen t, in n er  p h y l la r ie s  membranous, o c c a s io n a l ly  herbaceous



a b o v e , o b lo n g -o v a te  to  l i n e a r ,  4 .8 - 1 0 .0  nun lo n g , 1 -6  mm w id e , a c u te  

o r  o b tu s e .  Kays 7 -1 3 , o ra n g e -y e llo w  to  b r ig h t  y e llo w , la m in a  4 -1 0  mm 

lo n g ,  2 - 4 . 3  w ide , tu b e  1 . 3 - 2 .7  mm lo n g . D isc  f l o r e t s  8 -3 5 , y e l lo w ,

5 -8  mm lo n g , t h r o a t  n a rro w ly  cam p an u la te  to  c a m p a n u la te , 4 .5 - 6  mm lo n g ,

0 .8 - 1 .5  1,1111 w ide, lo b e s  0 .5 -1 * 0  mm lo n g . A n th e r th e c a e  brown to  b la c k ­

i s h ,  1 . 8 - 3 .O nun lo n g , appendage 0 .4 - 1 .0  mm lo n g . S ty le  b ra n c h e s  1 .5 -  

3 mm lo n g , appendage 0 .5 - 1 - 0  mm lo n g . P a le s  6 -8  mm lo n g , U.4 - 1 .1  nun 

w ide a s  f o ld e d .  D isc  a c h e n e s  c u n e a te ,  2 -aw ned , body 2 -5 -5  1111,1 0 .7 -

1 .2  nun w id e , g la b r a  t e ,  p u b e r u le n t ,  o r  h iB p id u lo u s ,  awns 1 . 5 -6  min lo n g ,  

pappus sq u a m e lla e  0 .2 - 1 .1  mm lo n g , f r e e  o r  c o n n a te . Hay a c h e n e s  3 -  

aw ned, body 1 .3 - 4 . 3  nun lo n g , 0 . 7 - 1 .4  mm w id e , g l a  b ra  t e , awn ^ a d a x ia l ;

U .5 -3 -5  111111 lo n g , pappus sq u a m e lla e  0 . 2 - 0 ,4  mm lo n g . K e c e p ta c le  low - 

con v e z  .

Key to  v a r i e t i e s  o f  L_. c e a n o th lfo  1 l a

1 Awns o f  d i s c  a ch en e s  u s u a l ly  l e s s  th a n  2 nun lo n g ,  n o t  e x s e r te d  from  

r ip e  h e a d s , i f  s l i g h t l y  lo n g e r  th e n  h ead s  l e s s  th a n  5  111111 w ide a s  

p r e s s e d ;  le a v e s  t h i n t e x t u r e d j  S i e r r a  Madre O c c id e n ta l

6 c . L. c e a n o t h i f o l i a  v a r .  g r a d a ta

1. Awns o f  d i s c  ach en es  more th a n  2 mm lo n g ,  o f te n  ex B erted  from  r ip e

h e a d s ; le a v e s  f i r m -  to  t h i n - t e x t u r e d

2 . K id d le  and o f te n  o u te r  p h y l l a r i e s  s t r o n g ly  and c o n s p ic u o u s ly  many-

n erv ed  below , g re e n  and membranous ab o v e , u s u a l ly  g la b ro u s  e x c e p t­

in g  c i l i a t e  m a rg in s ; s tem s s p a r s e ly  s t r i g o s e ,  soon  g l a b r a t e  j 

l e a v e s  t h i n - t e x t u r e d  and u s u a l ly  s p a r s e ly  B tr ig o s e

6d . L. ceanothlfolia v a r .  g r a c l l i B

2. M iddle phyllarieB relatively w eakly  and leas conspicuously dif­
ferentiated into parallel-nerved base  and green-m em branous a p e x .



this differentiation often obscured by the s t r ig o s e  and pileru- 

lent pubescence ; Btems pilose, hirsute, or strigOBe;

leaves usually firxa-textured
3 . Awns u s u a lly  e x se r te d  ^to 4 .5  mm j from r ip e  h ead s, i f  n ot  

e x se r te d  then pubescence o f  stem s and le a v e s  sp rea d in g !  

le a v e s  la n c e -o v a te  to  u s u a lly  ovate

6a . u. c e a n o t h if o l ia  v a r , c e a n o t h if o l ia

3- Awns u s u a lly  n ot ex ser te d  ^ o c c a s io n a lly  to  2 mm ) from ripe 

heads; pubescence o f  Btems and le a v e s  u su a lly  s tr o n g ly  

^ p r e sse d ; le a v e s  u su a lly  oblong

6b. ij. c e a n o t h if o l ia  v a r , v e r b e n lfo l la

6a . L aslanthaea c e a n o t h if o l ia  ^W illd, ) K. D eck er  var , c e a n o t h i f o l ia .

.,1 poena e la  umbel l a t a  DC., Prodx. 5*610, 1636. TYPE* MEXICO*

HOItl.1,0 6 : Near Cuernavaca, B er la n d ier  IO65 ^HUeOTYPE* G; Photo 1 UG;

1S0TYPLG x GH,P,W).
Zexmenia c e a n o th ifo  1 ia  v a r . c o n fe r ta  A. Gray in  J.W. Jon es, EAA ,t liJ 5  5» 

Iy05* s ip o c h a e ta  u m bella ta  DC. var . c o n fe r ta  DC., Prodr. 5*610, 1836 .

TYPE: MEXICO* MOHEijOEj * Cuernavaca, B er la n d ier  1053 ^HOLOTYFL* G;

Photo* uJ; ISOTYEES* *w ) ■

Chrubs, u s u a lly  many-stemmed and o f te n  sp r e a d in g , or r a r e ly  h a l f -  

shrube woody near base o n ly , 0 , 5-3  (.-6 J m h igh ; young btranches s p a r se ly  

to  d e n se ly  h isp id  w ith  o f te n  sp read in g  h a ir s .  Leaves w ith  p e t io l e s  ( l - ) >

10 ^ -15 ) mm lo n g , i t e  margin h isp id  w ith  sp read in g  h a ir s  1 b la d es  u su a lly  

firm  and o f te n  ru g o se , or som etim es th in ,  ova te  to  la n c e -o v a te ,  or  

o c c a s io n a l ly  la n c e o la te ,  (.2-) 4 -1 3  i - 1 5 )  cm lo n g , 1̂ . 0- )  1 .5 - 3  cm w ide, 

a cu te  to  acum inate, cuneate or  cord ate  a t  b ase , scabrous and h isp id  to  

h ir s u te  above, s p a r s e ly  to  d e n se ly  h is p id ,  e s p e c ia l ly  a lo n g  v e in s ,



to  s o f t - p i l o s e ,  be Low, margin cr en a te -  s e r r a te ,  s h a llo w ly  s e r r a t e ,  to

s e r r a t e ,  o f t e n  i r r e g u l a r l y  bo. P edu ncleB  (1 - )  1 .5 - 2 .5  ( -3 * 5 )  cm lo n g ,

d e n se ly  h isp id  to s t r i g o s e . in v o lu c re  cam panulate, vary in g  to  c y lin d r o -

cam panuiate and broadly cam panulate, 5 -8  ( -1 0 ;  nun h ig h , 3 -8  \ > - 9 )  nun w id e,

graduated  in  3 -5  s e r i e s .  Outer p h y l ia r ie s  o c c a s io n a l ly  r e t ic u la t e - v e in y

a b o v e , o v a te , o f te n  b road ly  s o , or  rhomboid in  o u t l in e ,  2 .5 -4  nun lo n g ,

1 .8 -9 +  mm w id e , w h i t e - s t r i g O B e  and o f t e n  p u b e r u le n t ,  o r  o c c a s io n a l ly

g l a b r a t e  d o r e a l l y ,  i n n e r  p h y l l a r i e B  4 .8 - ?  nun l o n g .  Kays 8 - 1 3 , l a m i n a©

^4- )  4 .5 -7 * 5  111111 l ong- b i s c  f l o r e t s  10-35» 5 -8 * 5  mn) lo n g . D isc  achenes  

w ith  body 3 -5 -5  imi lo n g , 1 -1 .2  ram w id e , awns 8-5  ( -5 * 5 )  nun lo n g , n o t  

e x se r te d  or e x se r te d  to  4 .5  cun from r ip e  heads. Chromosome number, from  

m e io tic  m a te r ia l ,  n -1 0 . L oadB ides, h i l l s id e B ,  open scru b la n d , l e s s  

commonly in  woods or a lo n g  r iv erb a n k s, in  t r o p ic a l  d ec id u o u s, oak, oak- 

p in e , or o c c a s io n a l ly  in  p ine or  Jun iperus fo r e B t. C en tra l and e a s te r n  

T ransverse V o lcan ic  b e l t ,  and in  the S ie r r a  Madre d e l  Sur o f  so u th -  

c e n tr a l and sou th ern  M exico, o c c a s io n a l ly  a s  fa r  e a s t  a s  C hiapas, a t  

a l t i t u d e s  from 758-1980 m. blooming June-January and s p o r a d ic a lly  through  

o u t the r e s t  o f  the y ea r .

S e le c te d  sp ec im en s  1

M LXICOi AGUASCALlMNTLS1 10  m i L o f  C a l v i l l o ,  a l t .  6000  f t ,  3 S e p t  

1 9 7 5 , b e c k e r  & O lse n  4 j> (NY). 13  m i 5 o f  A g u a s c a l ie n te s ,  6 200  f t ,  3 S e p t  

1 9 7 5 , B e c k e r A O lsen  *+8 (N Y ). Hoad to  C a l v i l l o ,  21 m i W o f  A g u a s c a l ie n t «  

a l t .  2100  m, 3 Nov 1959» McVaugh & K o e lg  156  (M IC H ). CHIAPAS* S i l t e p e c ,  

J an  1937 , M atuda 1559  (M L X U .M IC H ,N Q ,U S ). GUANAJUATO* 4  m i V, o f  S i la o ,  

a l t .  5 8 0 0  f t ,  4  S e p t 1975» B e c k e r & O lse n  4 y  (N Y ). Near* G u a n a ju a to , 5 A»g 

lyh -7 , K en o yer 1703 (G H ). L eo n , 29 S e p t I9O6, hose 115 1 7  (U S ). GULKLKRO* 

Ca. 1 ,5  km (b y  r o a d )  b e lo w  M ic ro o n d a a  S t a t io n  h i  F resn o  and 4 9  km S o f



C h ilp a n c in g o , a l t .  c a . 900  m, 12 O ct ly ? 4 ,  C ro n q u la t  112 1 0  ^.NY;. San  

A n to n io ,  M ontes de O ca, 19  O ct 1937 ,  H in to n  115 0 0  ^ L N C B .G H .l^ U S  ,W ;. 

JALISCOf 5  0 ° f  G u a d a la ja r a ,  a l t .  5 0 0 0  f t ,  12 Aug ly 4 7 ,  B a r k le y  e t

a l .  7533 k'iG/O - 1 km HI. o f  A c a t la n ,  a l t .  1 40 0  m, 15 S e p t 1 9 7 4 , B e c k e r

6  C r o n a u ia t  1 6  (N Y ; . 4 . 8  km W o f  San ~ u is  S o y a t la n ,  a l t .  1 5 0 0  m, 15  

S e p t  1 ? 7 4 , B e c k e r & C r o n q u is t  17 *.NY;, N e a r T o n i l a ,  a l t .  1 200  m, 17  

S e p t 1 9 7 4 , B e c k e r & C r o n q u is t  22  (N Y ;. C a . 5  “ 1 N o f  T e c a l i t l a n ,  a l t .  

5 0 0 0  f t ,  10  S e p t  1 9 7 4 , B e c k e r & O lae n  5 9  (N Y J. 16  mi N o f  G u a d a la ja r a ,  

a l t .  4 5 0 0  f t ,  11 S e p t 1 9 7 4 , B e c k e r &  O lae n  6 l  (N Y ; .  A lo n g  ro a d s id e  

n e a r  S s h o re  o f  la k e  C h a p a la , 4 8  m i S o f  G u a d a la ja r a ,  a l t .  5 1 0 0  f t ,

7 O ct 1 9 6 5 , C r o n q u le t  1 0 2 y l (FNCB,MKXUf M lC H ,N Y ;. R io  V e rd e , n e a r  

Y a h u a l ic a ,  a l t .  137£  m, 22 J u ly  1 9 6 1 , D e t l ln g  8 46 4  (M IC H ;. Los Cama­

c h o s , N o f  G u a d a la ja r a ,  26  J u ly  I 9 6 7 , D ^az uuna 280  6  mi n, o f  

A t o t o n i lc o  e l  A l t o ,  a l t .  i 8 60  m, 23 Aug 1 9 5 6 , MeVaugh 172 4 4  ^LNCB,

M IC H ,N Y ,U S ;. N e a r G u a d a la ja r a ,  2? S e p t 1 8 8 9 , P r in g le  2 8 0 1 . in  p a r t

^G ,G H , jjU.M U^2 ; ,M1CH ,M 0,N Y (2 / ,P ,P H ,S ,U C ( 2 ; ,U S ,W ) .  San Juan C o s a la ,  

a l t ,  1560  m, 8 Aug i 9 6 0 ,  Puga 667  (L N C B ;. 3 km L o f  M e z q u i t ic ,  a l t .

170U m, 4  Nov I 9 6 3 , Kgedow ski 17o46 \,LNCD,M1CH;, 9  mi S o f  A u t la n  

to w a rd  ua H e s o la n a , a l t .  4 o 00  f t ,  8  Aug 1 9 4 9 , W i l b u r W i l b u r  2 1 9 5  

\ ,U S , l l ,M IC H , US( 2 ; ; .  STATS OF HLXICOt O c o te p e c , Tem ascal t e p e e , a l t .  c a .  

1 50 0  m, 12 Dec 1 9 3 2 , H in to n  2880  (D S ,G ,M O ,N Y ,U S ;. P l a t a n a l ,  T e m a s c a l-  

te p e c , 23 O ct 1 9 3 5 , H in to n  6693  (GH,M 1CH, U S ;. Ix ta p a n  de l a  S a l ,  13  

O ct 1 9 5 8 , P a r  a y  2773  ^FNCB.MLXU;. M1CH0ACAN1 Ga. 11 m i NW o f  Z i t a -  

c u a ro , a l-t.. 6 000  f t ,  24  O ct 1 9 6 2 , C r o n q u is t  9 7 2 2  (G H,M iJXU,M lCH,KO ,NY,

TEX, U S;. Ca. 6  km SL o f  C iu d ad  H id a lg o ,  a l t .  c a . 1 900  m, 6  J u ly  1 9 7 4 ,  

C ro n o u ls t  11149  (N Y ;. G a D tre , d i s t .  C oalcom an, a l t .  1140  m, 9 S e p t 1 9 3 8 , 

H in to n  e t  a l .  121 5 8  ^GH, K , lL ,M IC H (2 ; ,N Y ,P , UC, US; .  C oa lcom an , a l t .  1 0 0 0 m ,



2 3  t ic t  1 7 3 6 , K in  to n  e t  a l .  L2¥+5 ^ G ,G H ,x ,L ,h IC H (2 ) ,NY ,P ,G  ,UC ,US ,tf ; .

MOHLuUts i B a rra n c a  n e a r  C u e rn a v a c a , 15 Nov I 8 6 5 , B ourgeau  1 2 iy  <BH,

C ,F ( 2 )  . G . G H . k . F ^ . S , ^ ) .  7 m i NNb o f  C u a u t la ,  a l t .  c a . 5 40 0  f t ,  14 

O c t I 9 6 5 , C ro n o u le t  iu 3 3 1  ^GAS ,LNCB,GH,i-lKXU ,H IC H ,H 3C  ,N Y ,TLX ,U S ) , r 

s lo p e s  o v e r lo o k in g  C u e rn a v a c a , c a , 10  km N o f  tow n a lo n g  t o l l  ro a d ,  

a i t .  c a . 1900  m, 23  O ct 1 9 7 0 , C ro n q u lB t & F ay  10032  ^N Y j. C u e rn a ­

v a c a , a l t .  5000 f t ,  7 O c t 1 9 0 0 , P r in g le  9163 C G H ,lL ,J-ILX U ,N Y ,U S ;.

H i l l s  n e a r  C u e rn a v a c a , a l t .  5 00 0  f t ,  12 Nov 1 * 0 2 ,  P r in g le  9 9 9 6  (F ,G H ,k ,  

>iO ,NY,US) .  b a r ra n c a  o f  C u e rn a v a c a , a l t .  5 000  f t ,  lb  June 1 9 0 4 , P r in g le  

13072  'CAB,F,GH^2J ,K ,H 1.X U ,M IC H ,U S (2 )) . OAXACA 1 H i l l s  n e a r  U axaca ,

S i e r r a  de Can F e l ip e ,  a l t .  6 0 OO f t ,  10 S e p t lo y 4 ,  P r in g le  5 78 3  ^ F .G H .c L ,  

M O .UG j. VBHA0RUZ1 O r i r a b a ,  B o t t e r i  600  l ,F ( in  p a r t ; ,G H ) .  V a l le y  o f  

C o rd o b a , a lo n g  r t  150  ca . b  mi i, o f  P u e b la  b o rd e r ,  5  June I9 6 0 ,  K in g  

262* V D G .H IC li.N Y .H S A .T L X .U C .U S ;. S a n ta  A na , May 1 9 0 5 , P urpus 1162 t * ' ,  

K 0 ,U c ; .  ZACA'ILCASi 3 mi L o f  J a lp a ,  a l t .  6000  f t ,  3 S e p t 1 9 7 5 . B e c ke r  

& O lBen 4 5  { U Y ) .  16  m i L o f  J a lp a  n e a r  A g u a e c a lie n te s  b o r d e r ,  a l t .  7 00 0  

f t ,  3 S e p t 0975* B e c ke r & O lsen  4 6  <N Y j. 34  ° f  J a .lp a , a l t .  5 00 0  f t ,

11 S ep t 1775* Becker & O lsen 62 .̂NYj. Rd to  H u eju q u illa  e l  A lto , J a l i s c o ,

1 mi W o f  th e  r d - j c t  IB  mi S o f  V a lp a r a is o  on r d  to  h e z q u i t i c ,  J a l is c o ,  

c a . 2 2 * 3 8 ’ N , 1 0 3 *4 8 *  W, a l t .  2 1 0 0  m, 4 - 5  S e p t  1 9 5 8 , McVaugh 17877  i^NCB, 

M IC H ,U S ). 20 km S o f  J a lp a ,  on rd  to  J u c h ip i l a ,  a l t .  1500  m, 16  S e p t 1 9 7 2 ,  

R gedow ski 2 9 3 6 6  I^CAS ,B N 0 B ,M IC H ).

6 b. L a s ia n th a e a  c e a n o t h l f o l l a  v ^ i l l d .  ) K, B e c ke r v a r .  v e r b e n l f o l l a  (DC . )

K. B e c k e r , comb. n o v . C a le a  v e r b e n a e f o l ia  D C . , P ro d r . 5 * 6 7 3 *  1 8 3 6 .

Z e x a en la  v a r b e n a e f o l la  ^DC.) B la k e , C o n tr .  U. S . N at. H erb, 26*255*

TYPK! MEXICO1 N^e B. n . (HOBOTYPLi G» PhotOB 1 N Y .U S ^ j ; ,



Zcxmenia c o r d i f o l ia  B lak e, Gontr. U. S. Nat. Herb. 2 2 :6 3 3 , 172^+.

MXICOtNAYARITi iNear A cap o n e ta , JO Ju ly  I 67? , Hose 3 2 /7  v_HO.uO-

i  Y P B ( U S , .

Z exm en ia  m ic ro c e p h a la  H e m B l., B i o l . G e n t.-A m . H o t. 2 : 1 7 3 ,  1861.

TYPr,:M LXIC OiNA YA JiITt B etw een Ban B in e  and T e p ic ,  S i n c l a i r  20

'i YPt. i K (h e rb , H o o k .) ;  F rag m en t and p h o to  i LtJ; F ra g m e n t: GH; P hotca

GH,UG) .

Shrubs, u s u a lly  compact and w ith  s t i f f  b ranches, 1 -6  m h ig h ; young 

branches s t r ig o s e ,  som etim es s p a r in g ly  s o ,  to  c r is p -p u b e r u le n t , Leaves 

w ith  p e t io le  r ig id ,  0 .5 -2  cm lo n g , i t s  m argins h is p id ;  b lade fir m , r i g i d ,  

u s u a lly  n ot r u g o se , ob long to  la n c e -o v a te ,  some tim es narrow ly s o ,  ( 2 - )  

3-16  cm lo n g , 2 -?  cm w ide, s h o r t-a c u te  to  o b tu se , cu n eate to

rounded a t  b ase , more or  l e s s  scab rou s and h isp id  w ith  s h o r t ,  ap p ressed  

h a ir s  ab ove, sh o r t-h iB p id  w ith  ap p ressed  h a ir s  below , e s p e c ia l ly  a lo n g  

v e in s ,  margin r e g u la r ly  and u s u a lly  c lo s e ly  s e r r a t e ,  t r ip l in e r v e d  or  

o c c a s io n a l ly  sub p en n in erved , t e r t ia r y  v en a tio n  con sp icu ou s on la r g e r  

le a v e s .  P edu n cles 2 -6  cm lo n g , s t r ig o s e  to  c r isp e d -p u b e r u le n t, In vo lu cre  

tu r b in a te  to  b road ly  cam panulate, ( 0 ,5 - )  0 . 7 - 0 . 8  ( - 1 . 0 )  cm h ig h , ( 0 .J - )  

0 .5 - 0 .7  ( - 0 .7 )  cm w id e , p h y l la r ie s  graduated  in  3*^ s e r i e s .  Outer p h y l-  

l a r i e s  m ostly  ob lon g  in  o u t l in e ,  3 -5  nun lo n g , 1 .5 -3  mm w id e, s t r i g o s e ,  

o f te n  g la b r a te  d o r s a l ly ,  in n er  p h y l la r ie s  6 -7  mm lo n g , KayB 6- 13 , lam ina

6 .5 -7  mm lo n g . D isc  f l o r e t s  12-2*+, 6 .0 - 6 .7  mm lo n g . D isc  ach en es w ith  

body 6 -5  mm lo n g , 0 .8 - 1 .2  mm w id e, awns 2 -3 -8  mm lo n g , n o t e x se r te d  

from head s. R o a d sid es , r iv er b a n k s, stream  v a l l e y s ,  w oodlands, c u lt iv a t e d  

lan d ; oak rone. M ostly  a t  the w estern  end o f  the T ransverse V o lcan ic  B e lt  

in  w e s t -c e n tr a l  M exico, a t  a l t i t u d e s  from near Bea l e v e l  to  1800 m. Bloom 

in g  Septem ber to  January and s p o r a d ic a l ly  throughout th e  r e s t  o f  th e year



S e le c te d  s p ec im en s t

KFXICO : J A i.l8 CG( l a  C r u c ie t a ,  mun. T a -lp a , a l t .  150G in, 1 6  O ct 

W l .  G o n z a le z  1 . 508 (C A S,FN C B ,M 1C H ,N Y;. c a . 6 -1 0  mi SW o f  I M p a  de 

A l le n d e ,  a l t .  1 6 0 0 -1 8 0 0  m, 22 Nov 1 y52 * HcVaugh 141 3 7  (M IC H ,N Y ). N e a r  

G u a d a la ja r a ,  27  S e p t LoBy, P r in g le  2 301  > in  p a r t  (M SG ,P ,K G A ,W U ).

NAYAI1I T 1 Puga ro a d  1 mi fro m  T e p ic ,  5  Noy 1 ^ 2 5 . P e r r i s  5 7 7 1  (D S .G H , 

H B XU ,U S;. A c a p o n e ta , Feb l3 y 5 ,  Lamb 5 19  (D S ,G ,G H ,k ,M 1 C H ,n Q ,H 6 C ,N Y ,U G ;. 

y mi N o f C o m p o s te la , a l t .  1 0 0 0 -1 2 0 0  m, 12 Nov iy 5 ^ »  HeVaugh & h o e iz  

5 3 5  (L N C B ,M IC H ;. i x t l a n  d e l  i f i o ,  a l t .  1 10 0  m, 2 8  S e p t i y 2 6 ,  M e x la  832  

(B M ,C A S ,F ,G ,G H (2 ),M 0 ,N Y ,U C ,U S ). Tu xp an , P a la p a r  Hedondo, a l t .  20  m,

5 Nov 1 2̂ 6 , H ex la  1050 I CAS,DS,F,Gti(2} ,HICH,M0,N Y ,UC,US j . M ezc& ltitan , 

a l t .  0 - 5  m, Jan iy 2 6 , Ortega 6107 (US,GH,hfc,XU(2),PH,USj. MlCHCiACAN t 

C oalcom an , a l t .  1000  m, 27 t e c  iy3B , H in to n  e t  a l .  12823 (F,GH,.jL,MO,NY 

(2 ;,U S > . SINALOA: San C ayetano, a l t .  yOO m, 16 Nov i y 68 , P a l a c i o B  s .n .  

^BNCB). Between fcscuinapa & A caponeta, Nay& rit, 13 Nov iy53» Temple­

ton  7162 ^NY;.

6 c . .u a s la n th a e a  c e a n o t h i f o l l a  ( W i l l d . ;  K. B e c ke r v a r .  gradet a  (B la k e ;  

k . B e c k e r , comb. n o v . Z e x a e n ia  g r a d a ta  B la k e ,  C o n tr .  U. S . N a t .

Herb. 221632 , ly 2 4 . TYFF1 MfcXICOi SINALOA 1 ix x iie g o , y -1 5  (? 2 5 ) Oct 

l 8y i ,  Palmer 1576 (HOrrOTYFF 1 US (USNH U 3 0 5 ^ 6 ) )  ISOTYPFS 1 C,F,GH, 

MICH(2; ,N Y ,S,U S1 Photo o f  p o r tio n  o f  is o ty p e  a t  USi NY;.

Shrub*, u s u a lly  la x ly  sp read in g  and w ith  lo n g ,s le n d e r  branches 1 

young branches s t r ig o s e  to  p a le  a p p r e e s e d -h ir s u te , o c c a s io n a l ly  d e n se ly  

so . r ea v es  w ith  p e t io le  1- 1 .5  *̂*2 ) mm lo n g , i t s  m argins h is p id ,  o th e r ­

w ise  str& gosej b lad e u s u a l ly  th in ,  la n c e -o v a te  to  o c c a s io n a l ly  o v a te ,  

t̂-13  (.-18; cm lo n g , 1 . 5-^+-5 i~7 -5 j cm w ide, a cu te  and o f te n  long-acum in­



a t e ,  cu n eate a t  b ase , scab rou s and h isp id  above, h isp id  to  d e n se ly  

s o f t - p i l o s e  and o f te n  su b eer ic eo u s  below , margin c r e n a te -s e r r a te  or  

sh a llo w ly  s e r r a te ,  l e s s  commonly s e r r a te .  P eduncles to  3*5 cm lo n g , s t r i ­

g o s e . In v o lu cre  cam panulate to  narrow ly cam panulate, or o c c a s io n a l ly  

tu r b in a te ,  0 . 5- 0 .8  cm h ig h , 0 . 2- 0 .5  v -0 . 6 ; cm w id e, p h y l la r ie s  gradu­

a ted  in  3 -4  s e r i e s .  Outer p h y l la r ie s  a cu te  to  o b tu se  a t  the o f te n  spread­

in g  ap ex , u s u a lly  w h ite -e tr ig o s e  d o r e a l ly ,  in n er  p h y lia r ie B  5“5*5  am lo ^  . 

Hays 7 -9 , lam ina 4 .5 - 6  mm lo n g . D isc  f l o r e t s  1 0 -2 1 , 6- 6 .6  mm lo n g , D isc  

achenes w ith  body 2 . 5- 3-5  mm lo n g , 0 . 7- 1*2 am w id e , awns 1 . 3 - 2 .5  l on€» 

u s u a lly  n o t e x se r te d  ^ o c c a s io n a lly  e x se r te d  to  1 mm) from r ip e  heads.

S lo p e s  and ra v in e s  in  t r o p ic a l  d ec id u o u s, oak, and oak-palm f o r e s t  a r e a s . 

O rntral and sou th ern  S ie r r a  ttadre O ccid en ta l in  w estern  M exico, a t  

a l t i t u d e s  from 230-1300 m. Blooming September to  December.

S e le c te d  specim en st

MEXICO* CHIHUAHUA j Arroyo Hondo, S ie r r a  Charuco, 12 Sept 1935,

G entry 179? i^,AA,K,Ml.XU,H0,U0,Ub). Hacienda San M iguel, a l t .  24o0 f t ,

Aug 1 8 6 5 , P a lm e r 155  iG H , K ,M L X U ,N Y y 2 ;,F H , USj . DUhAHGO* S ie r r a  T t b b  P ic o s ,  

a l t .  3500  f t ,  21 Dec 1 9 3 9 , G e n try  5 3 2 4  ^D S ,G H ,M 0,N Y ; .  SINALOA* U e rro  

O o lo ra d o , C o f r a d ia ,  3 Nov 1 9 0 4 , B randeges  s . n . (GH,KKUL9 7  mi ^  o f  £1  

(Q u in te ro  a lo n g  ro ad  fro m  h o c o r i to  to  S u r u ta to ,  a l t .  3&00 f t ,  2 9  S e p t  

1 9 7 0 , B re e d lo v e  & Ih o r a e  18062  ( C A S ,M IC H ,R S A ;. 4 mi Stf o f  S a n ta  ^ u c ia  <fc 

c a . 50  m i t  o f  M a r a t la n ,  a l t .  4 00 0  f t ,  2 O ct 1 9 6 2 , C ro n q u is t  9 590  (G H ,H i U, 

M ICH, MO, MSG, NY, TEX, U S;. N o f  La N o r ia ,  a l t .  600  f t ,  12 O ct 1 9 2 5 , M ex la  

2 7 7  ( C , CAS, UC, US J . SONORA I Canon E s t r e l l a ,  d i s t .  A la m o s , 1 O ct 1 9 3 3 ,

G entry 331 (,DS,MlCHj. Canon S a u c ito , d i e t .  Alamos, 29 Oct 1933 , Gentry 

684 ^DS,MICH},



6d. la s ia iith a e a  c e a n o th lfo l la  ^W illd .) K. Becker v a r , g r a c i l i s  ;W. W. 

Jo n e s)  K. Becker, comb, nov. Zexmenla g r a c i l s  W. W. Junes, Proc.

Amer. Acad. 4 l i l 5 4 ,  iy 0 5 . TYPLi HEXICOi COLIMA* Colima, Aug 1677, 

Palmer 163 , c o l l  o f  1B$7 ^HOLOTYPb.: US; 1S0TYPLS t U,MICH,S).

Zexmenla rotundata B lake, con tr . b. S. Mat. Herb. 22 (6 3 2 , 1724.

TYPE) MEXICOt DUHAHGOi Huaeemote, l4  Aug 1877, nose 34?8 ^HUBO- 

TYPE» u s ; .

Shrubs, slender-stem m ed and lo o s e ly  branching, 1-3 m h igh; young 

branches sp a r se ly  s t r ig o s e .  Leaves w ith  p e t io le  0 .5 -1  i —1.57 cm long* 

i t s  margins u su a lly  h is p id , o th erw ise s tr ig o s e (b la d e s  th in , u su a lly  

la n c e -o v a te , varying to  la n c o la te  and o v a te , o c c a s io n a lly  somewhat 

f a lc a t e ,  5-13  cm lo n g , 2 -5  cm wide, acu te  and acum inate, cuneate a t  

b a se , scabrous with sp a rse , appressed h a ir s  above, h ir su te  below, 

e s p e c ia l ly  a long v e in s ,  margins o fte n  c i l l a t e ,  s e r r a te ,  t r ip l in e r v e d . 

Peduncles to  5 cm lo n g , u su a lly  s le n d e r , s t r ig o s e ,  o f te n  w h it e -p i lo s -  

u lo u s  when young, in v o lu cre  cylindro-cam panulate to  broadly cam panulate,

0 .& -1 .1 ca h ig h , 0 .3 - 1 .0  cm w ide, p h y lla r ie s  graduated in  4 -6  s e r i e s .

Outer p h y lla r ie s  ovate  to broadly ovate in  o u t l in e ,  2 -4  ( -8 ;  mm lo n g ,

2 - 5  mm w id e , w h ite -B t r ig o n e , s t r i g i l l o s e ,  o r  g la b r a te  d o r s a l l y , be­

com ing c o n s p ic u o u s ly  p a r a l le l - n e r v e d  in w a rd s , in n e r  p h y l la r ie s  o f t e n

3-lob ed  a t  apex, 0 .6 - 1 .0  cm lo n g . Rays t y p ic a l ly  8 , lamina 6-10  mm long.

D isc  f l o r e t s  8 -3 0 , 6 . 5-8  mm lon g . D isc achenes w ith  body 4 - 4 .5  mm lon g ,

1 - 1 ,2  mm w id e , awns 3 - 6  mm lo n g , e x s e r te d  1 -3  ( - 4 ;  mm fro m  r ip e  h ead s .

R oadcuts, m ou nta in sid es, stream  v a l le y s  in  m oist t r o p ic a l  f o r e s t  and

tr o p ic a l  deciduous f o r e s t .  Southern S ie r r a  Madre O ccidental and w estern

T ransverse V olcan ic B e lt  in  w e s t-c e n tr a l and southw estern  M exico, a ls o  in

lo w -ly in g  c o a s ta l a r e a s , a t  a l t i t u d e s  from 70-1250 Blooming August to  

O ctober.



S e le c te d  specim en s i

1'ILXICOt GOLIMA: 3 - 5  km B o f  t a  H u e r ta ,  a l t .  4 5 0  m, 16  S e p t 1 7 7 ^ ,  

B e c k e r  i t  C ro n g u le t  21 ( N Y ; .  4 . ?  m i N o f  cos Aam oles on r t  1 1 0 , a l t .

375 m* ^ S ep t 1373 , S tu e ss e y  & Gardner 3006 ^ 08 ,NY). JA^lSCOt 23 km

1. o f  I x t la n  d e l  h io ,  N a y a r it , a l t .  J00 m, 14 Sept 137^+, Becker & Cron- 

q u iB t 2. ^NYj. 4 km SL o f  T eq u ila , a l t .  1250 m, 14 S ep t 1374, Becker & 

C ron q u ist 10 ^NY), KlCHGAUANi A g u i l i l l a ,  A p ete in gan , a l t .  1000 mr 12 

S ep t 19J9,  H inton e t  a l .  15157 <1.H0B,F,GH,LL(2) , MO,NY,US ,W ) . HA YAH XT t 

Near T ep ic , a l t .  450 n , 12 S ep t 1374» Becker & P r o n g u lst  6 (NYj, 2 .4  km 

17 o f  Mexpan, a l t .  1000 m, 13 S ep t 1374, Becker <St C ron q u ist 6 ^HY). 3 .5  

mi NW o f  A huacatlan , S o f  base o f  VolcXn Peboruco 4  c a , 1 km N o f  hvy, 

a i t .  ca . IlOO n , 13 Aug 1353» Feddema 4-0  ̂ ;CAS ,FNPr ,i’J.PH , ' i l X  . NR o f  

S anta Maria d e l  Oro, a l t .  ca . 1000 m, 18-20  Aug 1057, Feddema 677 (CAB, 

RNOb,hlOH,TKX;. 2 mi NF o f  Santa Maria d e l Oro, in  the b asin  o f  ^agina , 

a l t .  1000 m, 15- I 0 S ep t I36G, KcVaugh lyU3y ^cNCB,^,L( M1PHJ. R incon de 

Mateo, near I x t la n ,  a l t .  1100 m, 25 S ep t 1 7 2 6 , Ilex la  7b3 ,CAS ,DS ,F ,G, 

GH^2; , MICH,MG,NY,UC,UP;. PlNAi.OA: Along Mex 4u , 16 km I* o f  C oncordia, 

a l t .  2u0 m, 10 S ep t i> 7 4 , Becker & C ronquist 4 \.NY), J u s t  S o f  N atatan <Sc 

ca . 15 km N1 o f  R o sa r io , a l t ,  under 100 m, 10 Oct 1*770, C ronquiet & Fay 

10771 H icach os, mun. R o sa r io , S ep t-O ct 1332 , Ortega 7161 ^PAG,K,GH,

K., MrJX U, US ; .

^ a s la n th a e a  c e a n o t h l f o l l a , a s  h e re  re c o g n is e d , c o n s is ts  o f  f o u r  

v a r i e t i e s  w h ich  a r e  w e ll-m a rk e d  m o r p h o lo g ic a l ly  and g e o g r a p h ic a l ly .  H o s t  

o f  th e  s m a ll-h e a d e d  s h ru b b y  ta s ia n th a e a s  w i t h  g ra d u a te d  in v o lu c r e s  b e lo n g  

to  t h i s  s p e c ie s ,  w h ic h , in  i t s  s e v e z a l  v a r i e t i e s ,  i s  common and w id e ­

s p re a d  i n  M e x ic o , e s p e c ia l l y  i n  th e  c e n te r  and w e s t.

B. c e a n o t h l f o l la  v a r .  c e a n o t h i f o l i a  i s  common i n  th e  T ra n s v e rs e  Vol*



c a n ic  B e lt  and surrounding r e g io n s  in  the S ie r r a  liadre d e l Bur and 

th e so u tern  end o f  the C en tra l P la tea u , r t  ten d s to  p re fer  open, 

r e l a t i v e l y  d ry , o f te n  d is tu rb ed  h a b ita t s ,  i t  i s  c h a r a c te r ise d  by i t s  

u s u a lly  coarse  p u b escen ce, i t s  s to u t  b ran ch es, i t s  f ir m , o f te n  o v a te  

l e a v e s ,  and by i t s  o f te n  lo n g -e x s e r te d  a c h e n ia l awns. I t  i s  the m ost 

w idespread v a r ie t y  o f  L. c e a n o t h if o l ia  and i s  v a r ia b le  over i t s  range 

in  head s i s e ,  l e a f  s i s e  and p u b escen ce, and awn e x e r t io n .  Ih u s , p la n ts  

from the G uadalajara a rea  tend to  have broad h ead s, sp read in g  p u b escen ce, 

and m o stly  n o n -ex erted  awns, p la n ts  from Guerrero tend to  have narrow  

h ea d s , sp a rse  p u b escence, and lo n g -e x se r te d  awns, e t c .  In v o lu cr es  are  

u s u a lly  s tr o n g ly  grad u ated , but o c c a s io n a l ly  p la n ts  w ith  weakly graduated  

in v o lu c r e s ,  and which are  o th erw ise  normal fo r  the v a r ie t y ,  are found ( e .g  

f-icVaugh L72bd from J a l i s c o ; .  K arely , the h a b ita i  in d eterm in acy  seen  so  

c le a r ly  in  ±  m acrocephala 1b e x h ib ite d )  th u s , p la n ts  are  on o c ca s io n  

found growing a s  Bubshrubs woody, i f  a t  a l l ,  near th e base on ly  ( e . g . ,  

HcVaugh & Koelg 1 j 6  from A g u a s c a lie n te s , Becker & O lsen from J a lisco J l  

jj. c e a n o t h if o l ia  v s r .  v e r b e n lf o l la  r e p la c e s  var . c e a n o t h if o l ia  in  

sou th w estern  J a l i s c o ,  N a y a r it , and extrem e sou th w estern  S in a lo a , where 

i t  i s  l o c a l l y  common) i t  i s  a l s o  found in  extrem e w eB tem  H ichoacan. I t  

ten d s t z  p r e fe r  m o ister  a re a s  than d oes var . c e a n o t h i f o l ia . I t  i s  char­

a c t e r is e d  by i t s  u s u a lly  f in e -a p p r e s se d  p u b escen ce, i t s  m ostly  ob lo n g , 

o f te n  eubpenninerved le a v e s ,  and by i t s  u s u a lly  n o n -e x ser te d  awns. I t  I s  

c l o s e s t  to  var . c e a n o t h l f o l la , and o v er la p s  i t  in  d is t r ib u t io n  in  the  

a r e a s  near G uadalajara , J a l i s c o ,  and Coalcoman, h ich oacan . V ariety  

v e r b e n l f o l ia . r e la t iv e  to  var . c e a n o t h l f o l ia , i s  a m o rp h o lo g ica lly  homo­

genous taxon. lh e  otncept o f  L. c e a n o t h lf o l la  var. v e r b s n lf o l ia  adopted  

here i s  n o t e q u iv a le n t  to  Zexmenla c e a n o t h if o l ia  var . c o n fe r ta  [ b e . )  A.



Gray i L ip och aeta  c e a n o t h if o l ia  ^ c o n fe r ta  D C .;, the type o f  which was 

from i'.orelOB ^and co n sid ered  h ere to  r e p r e s e n t  v a r . c e a n o t h i f o l ia j , 

iluch o f  the m a te r ia l here co n sid ere d  to  r e p r e s e n t  var . v a r b e n ifo l ia  

h as been termed ”var . c o n fe r ta '' i th e  typ e o f  Ga.Lea y e r b e n lf o l ia  DC. , 

a  specim en o f  n \g  a t  Geneva ^ ,), represents var . v e r b e n if o l ia  a s  here  

u n d erstood , ’t  ex n en ia  c o r d i f o l ia  b la k e , based on depauperate m a te r ia l  

c o l l e c t e d  in  N a y a r it , i s  ord in a ry  var . v e r b e n if o l ia  w e ll  p a st f lo w e r ­

in g  and f r u i t in g .

I*, c e a n o t h lf o l la  var . g rad ata  r e p la c e s  the o th e r  v a r i e t i e s  o f  L. 

c e a n o t h lf o l la  a lo n g  the P a c i f i c  s lo p e  o f  the so u th ern  and c e n tr a l  S ie r r a

Nadre O c c id e n ta l. I t  iB c h a r a c te r is e d  by i t s  th in  le a v e s ,  s o f t  p u b escen ce ,

s le n d e r  b ran ch es, and short-aw ned  d is c  acheneB. I t  i s  a  c o n sta n t and 

d i s t i n c t  taxon from S in a lo a  northw ards. Near San D ia s , in  c o a s ta l  

N a y a r it , p la n t*  which resemble both  var. grad ata  and v a r . v e r b e n if o l ia  

occu r) th ese  have been c a l le d  Zexmenia tn icrocephala  Hemal. P la n ts  from 

th a t  area  u s u a lly  have p u r p le -t in g e d  in v o lu c r e s ,  th ic k  le a v e s  w ith  w h ite -  

p u b escen t u n d e r s id e s , and n o n -e x ser te d  awns, and a re  r a th e r  d i s t i n c t i v e .

L'. cfcSiio t h i f  o l  ia  var . g r a c i l i s  i s  the most d i s t i n c t i v e  v a r ie ty  

o f  h.  c e a n o t h l f o l la . i t  o ccu rs  m ostly  on th e P a c i f ic  s lo p e  in  sou th ern

S in a lo a  and N a y a r it , and ten d s to  p r e fe r  m o ist  wooded h a b ita t s .  I t  i s

c h a r a c te r ise d  by i t s  s tr o n g ly  and co n sp ic u o u s ly  nerved m iddle and o u ter  

p h y l la r ie s ,  which a re  u s u a l ly  green  and o f te n  g la b r o u s , i t s  s le n d e r  bran­

c h e s , and i t s  g e n e r a lly  sp a r se  p u b escen ce, th ere  ap p ears to  be a phono­

lo g ic a l  d i f f e r e n t ia t io n  between v a r . g r a c i l i s  and v a r . v e r b e n if o l ia  in  

N a y a r it , the form er ten d in g  to  bloom e a r l i e r  (A u gu st-S ep tem b er), th e  la  iter 

l a t e r  ^O ctober-D ecem ber). P la n ts  o f  t h i s  v a r ie ty  from w estern  Hichoacan  

î e g ., Hinton 1 j l 5?)  tend to  have la r g e r  heads <,ca. 1 cm w ide) than plante



from fa r th e r  e a s t .

In te r a c t io n s  in v o lv in g  apparent h y b r id isa t io n  between r . c ea n o th i­

f o l i a  and .u. h e i ia n th o id e s , a.. m acrocephala. c r o c ea , and L, f r u t i -  

cosa  are d isc u sse d  under those s p e c ie s .

y.  + a .s ian th a& a s ee m a n n ii (A. G ra y ; K. B e c k e r , comb. nov. Zexm enla

seem annii A. Gray. PI. W right, I t l l 4 ,  1852 . TYPL i il.XIGUi Cerro de 

P in a l, Bee 1848, Seernaim 1476 (HOijChYHBi k^herb. H ook.); IGOTYPkli t 

GH(2) ,K(herb. Henth. ) ,NY,UG(frag. j ).

B len d er, o fte n  several-stem m ed shrubs 1-2  m h igh ; young branches 

s t r i g O B e . weaves a l l  o p p o s ite ;  p e t io le  0 ,5 -1  ( -2 )  cm lo n g , i t s  margins 

u s u a lly  h is p id , o th erw ise  B tr ig o se ;  blade c o r ia c e o u s , lu s tr o u s , narrowly 

e l l i p t i c ,  e l l i p t i c  -o b lo n g , or  l a n c e - e l l i p t i c ,  o c c a s io n a lly  somewhat 

f a lc a t e ,  ( Z-j  5-12  cm lo n g , ( 0 . 5- ;  1-3  ( - 4 )  cm w ide, a cu te  or rounded-  

m ucronulate, cuneate a t  b ase , scabrous w ith  appressed  h a ir s  above, 

sr ig o a e  below, margin th ickened  and o fte n  s l i g h t l y  r e v o lu te , sh a llo w ly  

s e r r a te ,  co n sp icu o u sly  t r ip l in e r v e d . In f lo r e sc e n c e  ( 1- )  3  ̂—6 ; -headed, 

term in a l and from upper a x i l s .  Peduncles (,0 , 1- )  0 .2 - 1 .5  (.”2 . 1 ) cm lo n g , 

s t o u t ,  w h ite - s tr ig o s e ;  heads to  ca. 2 cm wide a c r o ss  extended ra y s , 

in v o lu cre  cylindro-cam panulate to  campanulate or broadly campanula t e ,

1 . 0- 1 .6  cm h ig h , 0 . 5- 1 .0  cm w ide, p h y lla r ie s  graduated in  4 -5  s e r i e s .  

P h y lla r ie s  g e n e r a lly  lu s tr o u s , o fte n  tin g ed  r e d - v io le t  towards apex# 

o u ter  p h y lla r ieB  in d u rated , p a r a lle l-n e r v e d  below , r e t ic u la t e - v e in y , 

and more or l e s s  herbaceous above, rounded and o b tu se , or 2- s e v e r s 1- lo b e d , 

o v a te-o b lo n g  to  broadly ovate in  o u t l in e ,  3*5-4  mm lo n g , 2 -3  nun w ide, 

s t r i g i l l o s e  d o r a a lly  above, in n er p h y lla r ie s  membranous below , some­

what herbaceous a t  apex, e l l i p t i c -  to  o v a te-o b lo n g  in  o u t l in e ,  11-16  nun



lo n g , 1 -6  mm w id e , apex rounded, a m p lia te d , and o f t e n  sp r e a d in g . Rays

5 - 6 ,  y e l lo w , lam ina {>-10 mm lo n g , 3 -5 -5  nun w id e , tube V -5 nun lo n g . D isc  

f l o r e t s  6- 2 0 , y e l lo w , 7 -5 - 6nmi lo n g , th r o a t  narrow ly  campanula te  to  

cam p an u late , 5 -0  mm lo n g , 1 . ^ 2  mm w id e , lo b e s  0 . 7 - 1 .0  mm lo n g . A nther  

th ee a c  dark brown, 2 .> - 3 .5  lo n g , appendage 0 . 7 - 1 .0  mm lo n g . S t y le  

branches 0 * 2 - ;  ;i - 5 .5  im; lo n g , appendage 1 .0 - 1 .2  mm lo n g . P a lee  some­

tim es  t in g ed  r e d - v i o l e t  tow ards a p ex , 7 -1 0  mx  lo n g , 0̂ . 5-z1 0 . 7- 1-2  mm 

w ide a s  fo ld e d , L ise  ach en es c u n e a te , 2-aw ned, body ^ -5  mm lo n g , l.^ f-2  

nun w id e , lu s tr o u s  and glabtrous, awns ^ 1 -; 3 -6  mm lo n g , n o t  o r  o n ly  s l i g h t ­

l y  ^to c a , 1 nun) exB erted  from r ip e  h ea d s , pappus squam ella®  ( 0- )  to  

1 -5  mm lo n g , u s u a l ly  s tr o n g ly  con n ate; awns and sq u am ellae  o f t e n  t in g e d  

r e d - w io ls t .  nay a ch en es  3-aw ned, body b- 5  mm lo n g , l . y - 2 .5  mm w id e , 

awns 2 - 1 .2  mm lo n g , o th er w ise  a s  in  d i s c ,  R ecep ta c le  f l a t  to  low -con vex . 

U su a lly  open s lo p e s  in  g r n s s la n d , oak, or o c c a s ib n a l ly  p in e-o a k  f o r e s t .  

S ou th ern  S ie r r a  iiadre O cc id en ta l and w estern  end o f  tr a n s v e r s e  V o lca n ic  

r -e it  in  w estern  , .e x ic o , a t  a l t i t u d e s  from 100-2^00 m. bloom ing O ctober  

to  iiarch ,

S e le c t e d  sp ec im en si

111;ICOi UUHANG0* ba Dajada, a l t .  300-600 m, Nov ly 2 1 , Urtcga WfQ 

;GH, UG) .  NAYARIT: Near P o c h o tit la n , a l t .  ca . 3000 f t ,  12 Nov I 161,

G en try . B a r c la y , and ArgueH o b  19519 ( LL,US) . T e p ic , 5 J a n  to  6 Feb 1892 , 

Palm er 1657 (GH,NY,US). 25 km by road 0 o f  T ep ic , a lo n g  road betw een Tepc 

and C om postela , a l t ,  ca . 3000 f t ,  18 Oct 1970 , W ebster & Breckon 15730  

(F,GH,I*iKXU,hiCH), SINAuQAi E fa c in g  s lo p e  o f  th e  Bufa de S u r u ta to , a lo n g  

road to  S u r u ta to , 3 mi SE o f  L o b  Q m os, a i t .  7200 f t ,  U  Nov I 969 , Breed­

lo v e  & Kawahara 16962 (GAS,MICH). S ie r r a  de C hoix , 50 mi Nfc o f  O hoix,



15 Oct 10yd , Goldman 2^J iG H ,H f,U 3,. GQNOliAt Ganon l . s t x e i l a ,  d i B t .

AI&uiOb , 1 O ct 1 y^3» G entry  3 p Q i D5,L 1C H )| G entry  451  (HIGH). G ierra  de  

A lam os, 14 ilar l y l u ,  Hose e t  a l .  12801 (N Y ,IE ).

m s ia n t h a e a  e e e a a n n ii  i s  i s o l a t e d  and d i s t i n c t  from o th e r  members 

o f  th e  g en u s m o r p h o lo g ic a lly  and p h e n o lo g ic a l ly . i t  i s

fo u n d , r a th e r  s p a r s e ly ,  a lo n g  th e  le n g th  o f  th e b ie r r a  radxe O c c id e n ta l ,  

and in  N a y a r it . L_. seem a n n ii i s  d i s t i n c t i v e  in  i t s  c o r ia c e o u s ,  lu s t r o u s ,  

s t r o n g ly  t r i p l i n e r v e d , t y p i c a l l y  ob lon g  l e a v e s ,  and in  i t s  h ig h ly  

g ra d u a ted  k.4 -5  s e r i a t e )  in v o lu c r e  w ith  lu s t r o u s  o u te r  and m id d le  p h y l­

l a r i e s .  I t s  l a t e  iN ovem ber-beceiaber) d a te  o f  b loom ing i s  d is p la c e d  from  

th a t  o f  th e  o th e r  sh ru b b y, y e llo w -r a y e d  ban ian  th a e a s  found on th e  P a c i f i c  

s lo p e  o f  th e  G ierra  i-adre O c c id e n ta l and in  n o r th er n  N a y a r it .

k.  s e e m a n n ii e x h i b i t s  th e  h a b i t a l  v a r i a b i l i t y  shown in  s e v e r a l  o th ff  

t y p i c a l l y  shrubby L a s ia n th a e a a , I t  i s  u s u a l ly  a sh r u b , b u t , e s p e c i a l l y  

in  g ra zed  g r a s s la n d s  n ea r  th e  so u th e r n  end o f  i t s  ran ge in  N a y a r it , i t  

grow s a s  a  sev era l-s tem m ed  h a lf - s h r u b .

8. u a s la n th a e a  z in n io id e s  ( H e n s ! .;  K. B ec k e r, comb. nov . Zexm enla g In ­

a l  o id e s  Hemsl. , B io l .  C e n t .-Am, B o t. 2 d 7 5 »  l 88 l .  TYFfc, i Mb.XICQj 

Gerxo de l l n a l ,  Lee 1848, Seemann 1464 (HGLOTYFI. t K (h erb . H o o k .;;  

F ragm en t! GH; I h o to s i  F,GH,MICH,US; ISOTTPL'i K (h erb . B e n th . ) ) .

P e r e n n ia ls  from  a  woody caudex p ro d u c in g  s e v e r a l  f le s h y - tu b e r o u s  

r o o t s to c k s  u n d e rg ro u n d , som etim es woody n e a r  b a s e ,  to  1 m h ig h ;  young 

b ra n c h e s  s t r i g o s e  to  h i r s u t e .  L eaves a l l  o p p o s i te ,  a b o u t  5 p a i r s  p e r  

s te m ; p e t i o l e  1 -2  1 -5 ) am lo n g , h i r s u t e ;  b la d e  f i r m ,  l a n c e - e l l i p t i c ,  

l a n c e - o v a te  to  n a rro w ly  o ^ a te ,  o r  o c c a s io n a l ly  la n c e -o b lo n g ,  3 .0 -7 - 5  

1 -1 2 .5 )  cm lo n g , 1 .2 -3 - 0  ( - 4 .2 )  cm w id e , a c u t e ,  a c u m in a te  o r  o c c a s io n -



a l l y  o b t u s e ,  rounded to  cune& te a t  b a s e , h ir s u t e  and sca b ro u s  a b o v e ,  

h ir s u t u io u s  b e lo w , m argin u s u a l ly  s h a l lo w ly  s e r r a t e ,  o c c a s io n a l ly  serra'to  

o r  d e n t ic u la te -m u c r o n u la te ,  t r i p l i n e r v e d , in f lo r e s c e n c e  1 -3  K - J )  -h ea d ­

e d , te r m in a l and from upper a x i l s .  P eduncleB  0 . 2 - 3 .5  cm lo n g ,  s t o u t ,  

w h i t i s h - s t r i g o s e  or  h i r s u t e ; h eads to  4 cm w ide a c r o s s  ex ten d ed  r a y s ,  

in v o lu c r e  b ro a d ly  cam panulate to  u s u a l ly  h e m is p h e r ic a l ,  1 . 0 - 1 ,2  cm h ig h ,

1 .0 - 2 - u  cm w id e , p h y l la r ie s  in  3-4  s e r i e s ,  n o t s t r o n g ly  gratia t e d . P h y l-  

l a r i e s  o f t e n  t in g e d  r e d - v i o l e t }  o u te r  p h y lla r ie B  in d u r a te d  b e low , g reen  

and h erb a ceo u s  a b o v e , n arrow ly  o v a te ,  o v a t e ,  or  l a n c e - d e l t o i d ,  7 -6  mm 

lo n g ,  3-4  mm w id e , to  6 mm w ide a t  b a s e , a c u t e ,  p u b e r u le n t and w h it e -  

h ir s u t e  d o r s a l l y ,  in n e r  p h y l la r ie s  m em b ran ous-ind urate below , mem­

b ra n o u s, s l i g h t l y  h e r b a c e o u s , r c t i c u l a t e - v e i n y , and o f t e n  d a r k -p u r p le -  

t in g e d  a b o v e , o v a te -o b lo n g  to  e l l i p t i c - o b l o n g ,  10-12  mm lo n g , 5 -7  mm 

w id e , rounded to  o b tu se  and m u cro n u ia te . Hays t y p i c a l l y  3 ,  d a r k -re d  o r  

r e d - v i o l e t ,  lam in a  It>-16 mm lo n g , 5- ?  mm w id e , tube 3- * 4 . 5  mm lo n g . O ise  

f l o r e t s  to  ca . 3 5 , r e d - v i o l e t ,  7 - 5-V mm lo n g ,  th r o a t  narrow ly  campanulafe

3 -3 -3 -7  mm lo n g , l . u - 1 . 6  mm w id e , lo b e s  1 . 0 - 1 . 2 Dim lo n g . A nther th e c a e  

brown, 2 .^ - 2 .>  nun lo n g ,  appendage 0 .7 -O .b  mm lo n g . S t y le  branches 2 .5 - 3  

mm lo n g ,  appendage 0 . 7- 1 .0  mm lo n g . P a le s  u s u a l ly  t in g e d  r e d - v i o l e t ,

7 -1 0  mm lo n g , 0 .6 - 1 ,0  mm wide a s  fo ld e d . A chen ial awns o f te n  tin g ed  r e d -  

v i o l e t  | d i s c  ach en es cu n eate to  broadly cu n ea te , body 3 .0 - 4 .1  mm lo n g ,

1 .2 - 1 .0  ram w ide , h i s p id u lo u s  o r  g l a b r a t e ,  awns 1 -4  mm lo n g ,  n o t  e x s e r te d  

from  r ip e  h e a d s , pappus sq u am e lla e  0 .1 - 0 .6  mm lo n g , o r  som etim es red u ced  

to  a  c i l i a t e  f r i n g e ,  n o t  s t r o n g ly  c o n n a te . KaJ a ch en es  3 -a *m ed o r  - t o o t h ­

e d , body 3 -3 * 5  lo n g ,  1 .9 - 2 ,1  mm w id e , awn ^ a d a x ia l ) to  2 ,6  mm lo n g , 

pappus sq u a m e llae  c o n n a te . K e c e p ta c le  convex o r  low -convex . Snaded s lo p e s  

gT ared  a r e a s ,  i n  oak o r  p in e -o a k  f o r e s t  o r  palm sav an n ah . S o u th e rn  S i e r r a



Cadre O cc id en ta l and w estern  end o f  T ran sverse  V o lca n ic  b e l t  in  w estern  

M exico, a t  a l t i t u d e s  from 5 0 -1 5 5 8  m. bloom ing tM arch-) A ugust to  No­

vember.

S e le c t e d  sp ec im en si

J’d'.XICGj IjUKANGUi w ith out l o c a l i t y ,  16 Aug Ii3y7, Hose 2322 ^GH,US) .  

NAYAKlTj 12 mi SE o f  Acaponeta, a l t .  ca , 150 f t ,  3 Oct 1762, CronqulBt 

7572 (HTf). V a lley  o f  the u io  Jest^s iiar^a near v i l la g e  o f  Jesiis i-iaria, 

a l t .  600-700 m, S ep t 1760, Feddema 13y9 <1 NlB,MxCH> , OINALUA: 5 ^  W o f  

Santa Lucia, a l t ,  1100-1200 m, 11 Sept 1 77^* Becker <fc O ronqulst 5 i,NY). 

Cerro d e l Cuerbo, Concordia, a l t .  516 m, Sept 1717, Lehesa 1070 iUS).

1.1 B a t e l ,  S ie r r a  Kadre, a l t .  -4-000 f t ,  18 Nov 1325 , Mexia 402 (CAS.UO;. 

fiar& tlan , ia y  1021 , O rtega 1Q70B ^F,K). F ich a co a , H o sa r io , Oct 1732, 

O rtega 71.52 ^GAS,F). Oanta .uucia , i, o f  Fanuco, a l t .  700-1200  m, 20 Aug 

1935* F e n n e ll 20027 ^Fh.UL).

ija s ia n th a ea  g ln n io id e B  i s  a v ery  d i s t i n c t i v e  h erb aceou s p e r e n n ia l  

B p e c ie s , unique in  th e  genus in  i t s  r e d - v i o l e t  r a y s , i t  e x h ib i t s  an e x ­

treme in  a  ten d en cy  towards a n th o c y a n ic , r e d - v i o l e t  t ip p e d  p a le s  and 

p h y l la r ie s  Bhown th rou ghout th e  gen u s. I t  i s  a  s p e c ie s  o f  the so u th ern  

end o f  the P a c i f i c  B lope o f  th e  b ie r r a  wadre O c c id e n ta l and o f  n orth ern  

N a y a r it , and 1b com parable in  g e o g r a p h ic a l range and m o rp h o lo g ica l 

d i s t i n c t n e s s  w ith  L. se e m a n n ii. L .  e in n io id e s  iB  v ery  uniform  morpho­

l o g i c a l l y  th rou gh ou t i t s  ra n g e . I t  has a s tr o n g e r  tend en cy  tow ards d is td .  

branch ing than do th e  o th e r  herb aceou s p e r e n n ia l la s ia n th a e a  s p e c i e s .

7' la s ia n th a e a  palm er! (Greenm. in  W, W. J o n es) K. B ecker, comb. nov. 

Zexmenia p a lm eri Greenm. in  Vf. W. J o n e s , Proc. Amer. Acad. 4-1*149, 

1705- TYPE* MEXICO1 JALISCO* in  r a v in e s ,  Hio B la n co , June 1866 ,



Palm er 30 1HObOTYFK 1 GH; H iotO ihN tB; 1GOTYFLG3 1 G ,K ,N Y (2J,F ,FH ,U S

 ̂2 J )  •

Zexm enla xylopodr. W. W. J o n e s , P roc . Amer. Acad. ^ -ltl5 G , 1905 . TYFLi

I-uKIC0i JA.,-lS J 0 i h io  B la n co , O ct .1886 , Palm er 75,7 :GH j

ih o t o :  iflCB* ILOTYPLL: G , k , ; l.X U, H U,NY^2/,P,PH , UG (,2 ) , WU).

Zexm enla m edia B ia k e , C ontr. U. 0 . H at. Herb. 2 2 i63<J, 172b. TYPz » 

uBXICUi JAijiBCOi B ear H u e ju q u i l la , 25 Aug l0 y 7 *  Hose 25^y vhGuO.

W l r t  UT.-I I S O l Y l ’l: I O H )  ,

P e r e n n ia ls  from a  woody caudex u s u a l ly  p ro d u cin g  s e v e r a l  f l e s h y -  

tu b ero u s  r o o t s t o c k s  un dergroun d, som etim es s t o l o n i f e r o u s , u s u a l ly  n o t  

b ran ch in g  a b o v e , 0 .2 5 - 0 .6  0̂ . 7 5 ) m h ig h j s tem s o f t e n  p u r p le - t in g e d , 

a p p r e s s e d -h is p id  to  s tr ig O B e , below  o f t e n  h i r s u t e ,  or  o c c a s io n a l ly  

g la b r a t e .  L eaves o p p o s it e  o r  som etim es a l t e r n a t e  in  i n f l o r e s c e n c e , ^ -5

1 -7 ;  p a ir s  p er  stem* p e t i o l e  2 -7  mm lo n g ,  h i r s u t e ;  b lad e u s u a l ly  f ir m ,  

o ld e s t  le a v e s  o r b ic u la r  to  b ro a d ly  o v a te ,  ca . 2 X 2  cm, main c a u iin e  

l e a v e s  l a n c e - e l l i p t i c  to  o v a te ,  3 . 5-I G .5  v - 1 2 .5 ;  cm l on€» l l - G - ;  1 .3 -  

^■5 ; - 5 - 6 ;  cn w id e , a c u te  to  s h o r t  a cu m in a te , c u n ea te  to  tr u n c a te  a t  

b a s e , s ca b ro u s  and h is p id  a b o v e , a p p re sse d  to  sp r e a d in g  h is p id  and  

h is p id u lo u s ,  o c c a s io n a l ly  s p a r s e ly  s o ,  b e lo w , m argin w ith  lo w er  ca . ^ 

e n t i r e ,  th e  rem ainder c o a r s e ly  to  s h a l lo w ly  s e r r a t e  t o  s e r r u l a t e ,  t r i -  

p lin e r v e d  or  o c c a s io n a l ly  su b p en n in er v ed . I n f lo r e s c e n c e  1 -o r  3 -  h ead ed , 

t e r m in a l,  o c c a s io n a l ly  su b ten d ed  by 1 -2  s m a l l ,  a l t e r n a t e  b r a c ts  to  c a .

2 cm lo n g , 0 .5  cm w id e , som etim es a l t e r n a t e l y  branched . P ed u n c le s  (,1-5*5 - )

6 -2 0  cm lo n g ,  s t o u t ,  w h i t i s h - s t r i g o s e  to  h i s p i d ,  e s p e c i a l l y  a b o v e , o r  

n e a r ly  g la b r a t e ;  h ead s 3 -5  cm w ide a c r o s s  ex ten d ed  r a y s . In v o lu c r e  

u s u a l ly  b ro a d ly  cam panulate to  h e m is p h e r ic a l ,  o r  o c c a s io n a l ly  cam p an u la te ,



O . j —Z . O  cm h ig h , U .^ -2 .0  cm w id e , p h y l la r ie s  in  ca . 3 s e r i e s ,  su b -  

eq u a l or  o u te r  s l i g h t l y  lo n g e r  than in n e r . O uter p h y l la r i e s  membranous- 

in d u r a te  b e lo w , h erb a ceo u s  a b o v e , la n c e -o b lo n g  o r  o v a t e - t o  l a n c e - d e l ­

t o i d ,  8 -2 0  nun lo n g , \ Z - ' )  3 -7  sun w id e , a c u t e ,  w h i t e - s t r ig o s e  and 

p u b e r u le n t , o r  som etim es g la b r o u s  e x c e p t  f o r  c i l i a t e  m argin , m id d le  

p h y l l a r i e s  membranous, c o n s p ic u o u s ly  v e in e d , 3 - l ° b e d ,  o f t e n  v i o l e t -  

t in g e d  n ea r  a p e x , in n e r  p h y l la r ie s  membranous, o v a te -o b lo n g  to  l i n e a r ,

8 -1 1  ram lo n g ,  2 -3 * 5  run w id e , a c u te  to  rou n d ed , u s u a l ly  v i o l e t -

t in g e d  a b o v e , itays 8 -1 5 ,  y e l lo w ,  or o r a n g e -y e llo w , lam ina 1 2 -1 7  i~ 2 0 )  

nun lo n g , 4 —7 mm w id e , tu b e  3 -4 - 5  K - 5 )  mm lo n g . D isc  f l o r e t s  36- 6 5 , y e l lo w ,  

v .7 .0 -;  7 .3 - 1 0 .3  mm lo n g ,  th r o a t  n arrow ly  ca m p a n u la te , 6 .3 - 7 - 5  mm l on6 t  

1 ,7 - 2 - 6  nun w id e , lobeB  1 .0 - 1 .7  i-un lo n g . A nth er th e c a e  brown or  b la c k is h ,

2 - 5 - 3 - 5  nuii lo n g ,  appendage 1 . 0 - 1 .3  mm lo n g , S t y le  b ran ch es 2 .5 - 3 - 6  mm 

lo n g , appendage 0 . 7- L . l  mm lo n g , P a le s  7 -5 -1 8  tun lo n g , 0 . 7 - 1 .3  mm wide 

a s  fo ld e d , f i s c  a c h e n e s  c u n e a te , 2 -aw n ed , body 3 -8- 5 -5  lo n g , 1 , 3- 2 .0  

mm w id e , g la b r o u s  or  s p a r s e ly  p u b e r u le n t a b o v e , awns 2 -4  mm lo n g , t i p s  

o c c a s io n a l ly  p u r p le - t in g e d , pappus sq u a m ella e  u s u a l ly  red uced  to  a  c i l i a t e  

f r in g e  to  0 .7  nun lo n g , or  none. Hay a ch en es  3-a-wned o r - to o th e d ,  body

3 , 5 -6  mm lo n g , 1 *5 -3  m™ w id e , awns 1 -3  mm lo n g , pappus sq u a m ella e  to  

0 ,5  mm lo n g  o r  u s u a l ly  n on e. I te c e p ta c le  lo w -c o n v e x . H o a d s id es , s l o p e s ,  

p a s tu r e - la n d  in  oak , p in e -o a k , p in e ,  and g r a s s la n d  r e g io n s ,  i io a t ly  a t  th e  

w e ste r n  end o f  th e  T ra n sv erse  V o lc a n ic  B e l t ,  a t  a l t i t u d e s  from  3OQ-2800 

m. B loom ing J u ly  to  November.

S e le c te d  s p e c im e n s t

MEXICO* AGUASCALLLNTLS1 Hoad to  C a l v i l l o ,  21 mi W o f  A g u a s c a l ie n t e s ,  

a l t .  2100 m, 3 Nov 1 7 5 7 , i.cVaugh &  K oelg 150 <HNCb,hICH). DURANGO*

Canyon o f  th e  R io  J a r a l ,  a b ou t 58 mi W o f  Durango and 15 mi NW o f  Dos
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.o y o te s  r a i lr o a d  s t a t i o n ,  a l t .  7100 f t ,  1 Oct 1 7 6 2 , C ro n q u ist 7575  

V n l c i i . N Y j . JAmlSCOj 1 .7  rd-m i above V.S o f  J P uente G uadalupe, a l t .

Il30 m, 7 Aug 1763, A nderson & Anderson. 5105 \,KNCB,I-:ICH)- 7 km ill- o f  

T e q u ila , a l t .  1550 m, 1^ S e p t  177^+, B eck er & C ro n q u ist 12 ^NY,). H i l l -  

a id e  above G u a d a la ja ra , a l t .  1 /0 0  ni, 15 S e p t 177^» D eck er &, C ro n q u ist  

16 ^KY;. 50 km Si. o f  G u a d a la ja ra , a i t .  1700 n , 17 S e p t 177^ , B eck er & 

C r o n q u ist  25 (HYj. Gomaa d e l  V a l le ,  a l t ,  1560  m, 25  J u ly  1767 , b £as L.

2 10  ^i.IcH) .  4  mi UNI o f  "ialpa de A lle n d e ,  a l t .  1^ 50-1500  n , 1 2 -1 3  Oct 1760 , 

j-.cVaugh 20101 (,I.NCH,BL,iilcH ,NY;. K i l l s  n ear  G u a d a la ja ra , a l t .  5000 f t ,

12 Aug 1 7 0 2 , P r in g le  11001 ^K,F,GH,MICH,I'.0,NY,US) .  ± o &  Y erb a n is , 0  km 

NW o f  11 i l a t a n a r ,  nun. San m a rtin  de B o lo n o s , a l t .  2000 m, 1 S e p t I 7 6 8 , 

B redow ski 26137 (j>S ,mNci3,F,I\FXU,hlcH,NY ) ,  ia  P rim avera , V enta d e l  

A s t i l l e r o ,  27 J u ly  I 7 6 3 , V i l l a r e a l  1‘. 7 6  ^INCB). C erro d e l  T ep op ote ,

S ie r r a  de l a  V enta , 30 km W o f  G u a d a la ja ra , a l t .  1700 m, 3 S e p t 176 7 , 

V i l l a r e a l  P. 1317 ^BNC.u,LlcH). 13 mi SSW o f  A u tla n  toward i a  H eso la n a , 

a l t .  c a . 4000 f t ,  15 Aug 17^+7, W ilbur 2366  (J)L>,BL,i-iIGH,U5) .  KICHOAGANi 

F ie ld  a lo n g  r t  1 3 , ca . 33 u i W o f  h o r e l ia ,  5  Aug 176 0 , King 363O ;LICH, 

HY,TBX ,U u,U S,‘. 12 mi 1, o f  Zacapu, a l t .  2000 hi, 14- Aug I 76I ,  Longpre 120  

NAYAKIT* 10 mi SB o f  A h u a ca tla n , a l t .  1 1 0 0 -1 3 0 0  a ,  1 1 -1 2  Aug 

1757» Feddema 307 thHCB,i.iCH>. Id-, o f  S a n ta  m arfa d e l  Oro, a l t .  c a . 1000  

m, 1 6 -2 0  Aug 1 7 5 7 , Feddema  617 iCAS.LNCB.BICH.TFXj. Km 8 7 0 , 22 mi SB o f  

T e p ic , a l t .  1150 m, 26  Aug 175 7 , ‘.cVaugh I 6363 ^G,lilXU,l-iICH,NY,US) .  4-0 

km SB o f  T ep ic , a l t .  1300 m, 4  S e p t I 76O, hgedow ski 14-317 i^LNCB). SINA- 

LQAi J a la  N oche, C o n cord ia , a l t .  1600 m. S e p t  1 7 1 7 , B eh esa  1530  

S a n ta  L u c ia , C o n co rd ia , a l t .  1000 m, S e p t 1 7 1 7 , B eh esa  1625

W idespread in  w e st—c e n t r a l  m ex ico , e s p e c i a l l y  J a l i s c o ,  x a s ia n -  

th a ea  p a lm er l shows s im i la id  t i e s  to  L. p o d o ce p h a la , and to  a  l e s s e r  ex —



t e n t ,  L. a u rea  ( th e  o th e r  y e llo w -r a y e d  p e r e n n ia l  h erb a ceo u s  Lasianthaea^J  

b u t i s  d i s t i n c t  from b o th . From L, a u r e a , L, p a lm er i 1b « a a ily  d i s ­

t in g u is h e d  by i t s  n o n -e x se r te d  p a leB , by i t s  c o n s i s t e n t l y  2-awned  

i^nat 3- a w n f c ^ ) d is c  a c h e n e s , and by f e a t u r e s  o f  p u b escen ce  and a s p e c t .  

From L, p o d o ce p h a la , a  c l o s e  r e l a t i v e  o f  x.. p a lm er! in  n o r th er n  h e x ic o  

and A r izo n a , p a lm er i i s  d is t in g u is h e d  by l e a f  t e x tu r e  vf ir m  in  p a lm e r i , 

t h in  in  p o d o ce p h a la ) . head shape ^ broad ly  cam pan ulate in  p a lm e r i, hem i­

s p h e r ic a l  in  p o d o ce p h a la ) , and in  shape o f  o u te r  p h y l la r ie s  (u s u a l ly  

a c u te  in  p a lm e r i, o b tu se  in  p o d o ce p h a la ) . F u rth er  c o l l e c t i o n s  from  th e  

r e l a t i v e l y  p o o r ly  c o l l e c t e d  a r e a s  o f  th e  b ie r r a  ia d r e  O c c id e n ta l in  

n o r th e r  b u ran go , n o rth ern  S in a lo a ,  and so u th e r n  C hihuahua, where th e r e  

i s  a p p a r e n t ly  an h ia t u s  betw een th e  r a n g e s  o f  ^  p a lm er i and L .  p od o- 

c e p h a la , would be o f  c o n s id e r a b le  i n t e r e s t .

In c lu d ed  in  our c o n c e p t o f  ^ . p a lm er i a re  two v a r ia n t s  w h ich  have  

been g iv e n  taxonom ic r e c o g n it io n  a t  th e  s p e c i f i c  l e v e l  in  th e  p a s t .  

H a n t s  o f  L. p a lm er i w ith  Binall h e a d s , B h ort p e d u n c le s , and s m a ll  

l e a v e s  have been  c o l l e c t e d  in  J a l i s c o ,  and ap p ear to  be a  dw arfed  form , 

i t  has been c o l l e c t e d  in  n o r th ern  i h o se  25^th th e  ty p e  o f  Zexm enla  

m edia B la k e ; and c e n t r a l  i B ecker &  C r o n q u is t  1 2 ) J a l i s c o .  A g la b r a te  

form  o f  L. p a lm e r i, w ith  c i l i a t e  o u te r  and m id d le  p h y l la r i e s  and l e a f  

m a rg in s , h a s  been  c a l l e d  Zexm enia x y lo p o d a  W. W, J o n ee . i t  i s  o r d in a r i ­

l y  found grow in g  w ith  t y p i c a l l y  p u b e sc e n t n .  p a lm er i a t  th e  few  

l o c a l i t i e s  in  th e  G u a d a la jara  r e g io n  where i t  i s  known to  o c c u r . A sid e  

from th e  typ e  (.Palm er 7 5 7 . some p la n t s  o f  w hich c o l l e c t i o n  r e p r e s e n t  

L_. p a lm er i w ith  t y p ic a l  p u b e sc e n c e ) , th e  f o l lo w in g  c o l l e c t i o n s  may be 

c i t e d  a s  r e p r e s e n t in g  t h i s  g la b r a te  form o f  p a lm er i t B eck er &  C ron- 

q u i s t  V i l l a r e a l  de_ P. £ 6 , 1 3 1 ? .



1 0 . ia e ia n t h a e a  p o d o cep h a la  (A. Gray,) K. B eck er , comb. nov. V erb esin a  

p od ocep h a la  A. G ray, P I. W right. 2 t y 2 ,  1853- Zexm enia p od ocep h ala  

(A. G ray ) A. G ray, Gyn. F I . 1 * 2 8 6 , 1884 . TYPL: * hhXlGO* GUNQHAi 

F o u n ta in  v a l l e y s  betw een  th e  San Pedro and th e  S o n o ita ,  and in  a 

r a v in e  a t  S an ta  G rur, S e p t 1851, W right 123y b ia  ^HGbOTYFLi GH; 

lEOTYPi'jS t B i-;,k(herb. B enth. ) ,  K^herb, Hook. ; ,GH(2; ,P ; .

P e re n n ia ls  from a woody caudex producing s e v e r a l  f a s c i c l e s  o f  

f le sh y -tu b e r o u s  r o o t s to c k s  below ground, o c c a s io n a lly  branching ab ove,

0 . 15- 0 .6  m h igh ; stem s below o f te n  d e n se ly  h ir s u t e ,  above o f te n  a p p ressed -  

h is p id .  meaveB o p p o s ite  or o c c a s io n a l ly  a lt e r n a te  in  in f lo r e s c e n c e ,  4 - 5  

p a ir s  per Btem; p e t io le  1 -2  ^-3; njT1 l on€ t h is p id ;  blade u s u a lly

th in , o ld e s t  le a v e s  o f te n  su b o r b ic u la r , ca . 3 -5  * 3*5 cm to  2 X 2 cm, 

most le a v e s  ovate to  la n c e -o v a te ,  U . 3 - 1  c m lo n g , 0 . 2 - 0 . 5  c m w ide, a cu te  

or o c c a s io n a lly  acu m in ate , rounded to  sub cord ate  a t  b a se , scabrous and 

h isp id  above, s p r e a d in g -h is p id , e s p e c ia l ly  a lo n g  v e in s ,  below , c o a r s e ly ,  

s h a llo w ly , or c r e n a t e - s e r r a t e ,  t r ip l in e r v e d . I n f lo r e s c e n c e  1-  or 3-h ead ­

ed , term in a l, o c c a s io n a l ly  subtended by 1-2  a l t e r n a te  peduncular b ra c ts  

ca . 1 \ ~2 j  cm lo n g , 0 .5  - 1 .0  cm w ide. Peduncles 6 -3 5  cm lo n g , B to u t, 

a p p r e sse d -h isp id  to  w h i t e - s t r ig o s e ,  or o c c a s io n a l ly  ca n esc e n t;  heads

2 .5 - 3 - 5  cm wide a c r o s s  extended r a y s . In v o lu cre  h em isp h er ica l, 0 . 7 - 1 .4  

cm h ig h , 1 .1 - 2 ,5  cm v id e ,  p h y l la r ie s  in  2 -3  B e r ie s ,  su b eq u a l. Outer p h y l-  

la r ie B  u s u a lly  more or  l e s s  indurate-m em branous below , herbaceous and 

r e t ic u la t e - v e in y  above, la n c e -o v a te ,  o v a te -o b lo n g , or o r b ic u la r , 6-12  am 

lo n g , 2-8  mm w id e, a cu te  or u s u a lly  o b tu se , sp rea d in g  and u s u a lly  denee^r 

w h ite -h is p id , o c c a s io n a l ly  c a n e sc e n t, d o r s a l ly ,  m iddle p h y lla r ie e  

co n sp icu o u s ly  nerved , o f te n  v io le t - t in g e d  ab ove, in n er  p h y lla r ie s  .m- 

branous, ob lon g , 5 - 0 - 8 .5  m® lo n g , 1 .4 -4  nun w id e , a cu te  to  rounded. Hays



y e l lo w  or  o r a n g e -y e llo w , lam ina 7 ..5 -1 1  ^  l ong* lll:i w id e ,

tube- 2 , 5-7* 5 nm i onG* F is c  f l o r e t s  3 (>-117t y e l lo w , 5 - 0 - 7 .0  nm lo n g ,  

th r o a t  cam p an u late , d .? - 6  mr. lo n g , 1 . 0 - 2 ,0  mm w id e , lo b e s  U .y - 1 ,1  mm lo ig  . 

A nther th e c a t  brown, 2 .U - 2 .7  J-r-Jn lo n g , appendage u .6 —0 .6  mm lo n g , S t y le  

b ran ch es 1 . y - 3 - 5  mm lo n g , appendage J. 6 - 1 .0  i.iin lo n g . J a ie s  6 -y  run 

lo n g , o . o - l . l  nun wide a s  f o ld e d ,  apex o f t e n  v i o l e t - t i n g e d ,  b i s c  a ch en es  

b ro a d ly  c u n e a te , 2 -aw n ed , body ^ 2 .5 ” ; 2 . 8 - 5 . 0  mm lo n g , 1 . 2 - 2 . 0  mm w id e , 

g la b r a te  o r  p u b eru len t a b o v e , awns 1 .5 -5 * 6  nun lo n g , o c c a s io n a l ly  

r e d - v i o l e t  t ip p e d , m argins som etim es a lm o st  w in g l ik e ,  pappus sq u a m ella e  

reduced  to  a  c i l i a t e  f r in g e  or n o n e. Hay a c h e n e s  3-a-wned, body 2 . 5 -^ * 5  

mm lo n g , 1 .3 - 2 .^  iuj.j w id e , g la b r a t e ,  awn ^ a d a x ia l ) 1 .0 - 3 - 7  ^  l on£» o th e r ­

w ise  a s  in  d i s c .  iLe c e p t a c le  lo w -c o n v e x . R o a d s id e s , h i l l s i d e s ,  wood e d g e s ,  

in  oak , o a k -J u n ip e r , o a k -p in e  and g r a s s la n d  r e g io n s ,  ex trem e s o u t h e a s t -  

e m  A riron a  and n o r th ern  S ie r r a  ia d r e  O c c id e n ta l in  n o r th w e ste rn  u e x ic o ,  

a t  a l t i t u d e s  from 1 0 0 0 -2 3 0 0  ^ -3000,1 m, b loom ing June to  O ctober.

d e le c t e d  sp ecim en s*

hl.XlUOt CHIHUAHUA 1 16 n i  W o f  S a n ta  b u e n a v e n tu ra , a l t .  7500 f t ,  31 

Aug ly 7 5 , B ecker & 01 Ben ^3 iNYj. 67 mi W o f  _a J u n ta  on hex 16 (Km 5 0 ) ,  

a l t .  7000 f t ,  31 Aug 1 77 5 1 b e e k e r  & O lsen  V* (NY). Guas&remos, K io iiayo, 

26 Aug 1*3 6 , G en try  2^+66 (F,GH,k,HkXU ,iiO ,S,UC,US). h a j a l c a ,  18-20  Aug 

1735, n eS ueur 155 (CAS,DS,F,GH,K,fO,PH,'.iY:Jt(2) ,UC). Hocky h i l l s  n e a r  

C h ihuahua , 27 Aug, 27 S e p t 1885 , P r in g le  3^9 (.Bl.,Bh ,F,G  ,GH ,K ,L L ,K iC H (2), 

NY^2 J , P (4 ) ,PH (3) ,h JA (2 ) ,U S(3) ,W ,V.TU). S i e r r a  f-iadres n e a r  C o lo n ia  G a rc ia ,  

a l t .  7500 f t ,  4  Aug I8 y 9 , Townsend A B a rb e r  219 (F,G ,G H , K, IdlcH, NY,PH,KSA, 

UC,US). C a r r e ta s ,  n e a r  S onora  b o rd e r ,  mun. J a n o s ,  a l t .  i+800 f t ,  26 -28  

Aug 1737, W hite 2600 (GH, KEiXU, MICH) .  SONCHA1 C u ro h u i, H io Kayo w a te r ­

sh e d , a l t .  ifOO-lOOO m, 25 Aug 1759, A rg u e l le s  l*ty (GH,Lb,US). A lam os, 25



F ar to  6 Apr l6 y u , Palm er 362 (GH,US;. Y ecora, 3 Aug 1 9 7 0 , P en n in gton  

n o . 111 o f  1970 Canon d e  H u ep ari, N o f  A r ib a b i, a l t .  4300  f t ,

2 -3  G ept 1 9 3 A  W hite 2630  (GH,K1CH). Canon de l a s  L s t a c a s ,  30 J u ly  194-0, 

W hite 3072a vi.ICJJ;, W hite 3009 (M cH ). Canon de B a v isp e , 11 -1^  Aug 194 0 , 

W hite 3290 ÔH .i l .X tJ  ,r .lc H ) . 1-1 Kancho d e l  N o b le , hi, o f  PI T ig r e , a l t ,

6000 f t ,  2 -1 3  S e p t 1941 , W hite 4333  (GH,1^(2 J ,L1CH,FHJ. UNI'llD CTA'PCG t 

APIZONAi Huachuca h t s .  , Coronado N a tio n a l i.onum ent, Hontesuma Canyon, 

a l t .  1070 Ei, 6 S e p t 1 9 /4 ,  P ecker & C ro n q u ist 1_ (NY). P a ta g o n ia  H t s . ,

20  kin i1 o f  N o g a le s , a l t .  1700 m, 6 G ept 1 9 7 4 , B ecker A C ro n q u ist 2_ (NY;. 

C o ch ise  Co. , F t , H uachuca, Huachuca Canyon, a l t ,  8000 f t .  3 °  Aug -6/7.5, 

Becker & O lsen  42  ^NY). S an ta  Crus Co, , N o g a le s  to  liuby, 25 Aug 1 9 4 0 , 

Kearney & P e e b le s  hHi6o  (LL,UG). Huachuca P t s .  , Aug 1 6 6 2 , ijernmon 376  

t F ,G, P , UC, UC( 2 ; ) .  Canta Crus C o ., 4  mi OW o f  P a ta g o n ia , 26  Aug 197 1 , 

P in k ava  e t  a l . 606 pcNCB). C o ch ise  C o ., 2 .3  nii P o f  lu r k e y  C reek , c r o o -  

e in g  C h ir ica h u a  M s . , 27  Aug 1 9 7 1 , P inkava e t  a l . 874 (PNCB). Pima C o ., 

F lo r id a  Canyon, Ganta h i t a  H t e . ,  a l t .  5600 f t ,  18 Aug 1 9 3 3 , B hreve 6330

u a B ia n th a ea  p o d o ce p h a la , a  y e llo w -r a y e d  h erb a ceo u s  p e r e n n ia l common 

on b o th  s lo p e s  o f  th e  n o r th ern  G ierra  a d r e  O c c id e n ta l ,  i s  m ost c l o s e l y

r e la t e d  to  th e  c e n t r a l  i-iexican L. p a lm e r i. A sid e  from r a n g e , u , potio-

c e p h a la  i s  d i s t in g u is h e d  from  L. p a lm er i by a  number o f  m o r p h o lo g ic a l  

c h a r a c t e r s , a s  d is c u s s e d  under L. p a lm e r i. L. p od ocep h a la  i s  more u n i­

form m o r p h o lo g ic a lly  th an  i s  i t s  so u th er n  r e l a t i v e ,  Ih e  d i s c  a ch en es  o f  

L, p od ocep h a la  a r e  o f  i n t e r e s t  in  t h a t  b oth  m argins a r e  som etim es drawn

o u t in t o  t h in ,  somewhat w in g l ik e ,  e d g e s .

1 1 . ia s ia n t h a e a  a  urea  vl). Don) K. B eck er , comb. nov. W edelia  ? a  u rea



b. Don, Bot. la g . t .  33^+* 1835- T e le s la  au rea  Haf. , F I . T e llu r ,  

p t. 2 :4 1 , 1836. V erbesina aurea ^D, bon; DC,, Prodr. 5:613* I636 . 

Zexm&nia aurea ^D. Ton, L. £ H. , Gen. PI. 2:371* 1&73- '1YP5 t M X l-  

■: U a iio r t . t a r c l .  iJlOi.OTYii 1 K(herb. Hook. ) ; Fragment and photo: UG; 

Photos t GH,UG; T racing o f  i>ot. i-ag. p la te  ;i 7384 ; GH; 1GGTYF! P : K 

i^herb. i ie n th .; ; .

V erbesina tu berosa  P la t t ,  Ann. ilaturh . Hofmus. Wien 7*361, l8 p 4 .

TY1T : i.r.X 1G0: Gchmitr 248 (HOlA/TYPi. * W; IGOTYPK : GH;.

i ’e r e n n ia l s  from a  woody caudex u s u a l ly  p ro d u cin g  s e v e r a l  s m a ll  

f le s h y - t u b e r o u s  r o o t s t o c k s  un dergroun d , o c c a s io n a l ly  s t o l o n i f e r o u s ,  

u s u a l ly  unbranched a b o v e , O .lu -O .oO  ir. h ig h ; young s te r n  w h i t e - s t r ig o s e  

and some t i n e s  a l s o  s p a r s e ly  h i s p i d ,  o r  h is p id  to  v i l l c u s - o a n e s c e n t .

i.ra v es  o p p o s it e  or  r a r e ly  t e m a t e ,  o f t e n  becom ing a l t e r n a t e  a b o v e , 

u s u a l ly  3 -5  p a ir s  p er  stem ; p e t i o l e  1̂0 - j  1-2  < -3 . $ )  mm lo n g ,  w h it e -  

s t r i g o s e  to  h ir s u t e ;  b la d e  f ir m , o ld e s t  l e a v e s  o f t e n  v e r y  s m a l l ,  o r ­

b ic u la r  and o b tu s e , main c a u lin e  le a v e s  la n c e - o v a t e ,  or n arrow ly  la n c e o ­

l a t e ,  v a r y in g  to  l in e a r - o b lo n g  and e l l i p t i c ,  ^ l .U - ;  2 , 0 -7  cm lo n g

O .3 -3  cm *»ide, a c u te  to  o b t u s e ,  cu n ea te  to  rounded or B ubcordate a t  

b a s e , sca b ro u s  and h is p id  a b o v e , a p p ressed  w h i t e - h ir s u t e , e s p e c i a l l y  

a lo n g  v e i n s ,  b elow , m argin d e n t ic u la te -m u c r o n u la te ,  s h a l lo w ly  s e r r a t e ,  

s e r r a t e ,  o r  o c c a s io n a l ly  c o a r s e ly  s e r r a t e ,  t r ip l in e r v e d ,  u s u a l ly  w ith  an  

a d d i t io n a l  p a ir  o f  s tr o n g  seco n d a ry  v e in s  s e v e r a l  mm above b a s e . In ­

f lo r e s c e n c e  ^1 -  3 -5  -h e id e d , te r m in a l,  o f t e n  su b ten d ed  by 1 -2  s m a l l ,

a l t e r n a t e  p ed u n cu la r  b r a c t s .  P e d u n c le s  0 .7 - 1 6  cm lo n g , s le n d e r  t o  s t o u t ,  

whi t e - s t r i g o s e  o r  h i r s u t e ;  h ead s 2 -3  cm w ide a c r o s s  ex ten d ed  r a y s

in v o lu c r e  h e m isp h e r ic a l to  o c c a s io n a l ly  b ro a d ly  ca m p a n u la te , 0 . 5- 8-7  cm



h ig h , 0̂ . 6-J  0 . 8- 1 .4  ; - l . o /  cm w id e , p h y l la r ie s  in  2-3  s e r i e s ,  sub -  

eq u a l. Outer p h y l la r ie s  in d u rate  below , h erb aceou s, o c c a s io n a l ly  

sp r ea d in g , anti u s u a lly  r ig id  ab ove, o v a te , s u b o r b ic u la r , e l l i p t i c ,  or  

o c c a s io n a l ly  la n c e o la te ,  6̂ . 5- ;  5 -1  mm long* <,2-; 3 -o  J.un w id e, ob tuse  

and mucronate to  o c c a s io n a l ly  B h o rt-a cu te , o f te n  w ith  r e d - v io le t  t i p s ,  

w h it e - s t r ig o s e  to  w h ite -h is p id  d o r s a l ly ,  in n er  p h y lla r ie s  membranous, 

o v a te -o b lo n g  to  la n c e -o v a te ,  5 - 7 .3  mm lo n g , 1,1 . 5- )  1 *7-3  111111 w id e , a cu te  

and u s u a l ly  v io le t - t in g e d  above, la y s  6-11  (,-1 3 )* y e llo w  or oran ge-  

y e llo w , lam ina 0 . 0- 1 .7  mm lo n g , 1,3- ;  6 -7  mm w id e , tube 2 . 0- 2 .6  mir. lo n g . 

D isc  f l o r e t s  25-60  (,-ca . 100) ,  orange -y e l lo w , 5 * 5- 8 .0  mm lo n g , th r o a t  

cam panulate to  narrow ly cam panulate, 5-7  mm lo n g , 1 . 5- 2 .1  mm w id e, lobeB  

1,0 . O. y - 1 . 5  ram lo n g . Anther th eca e  brown or dark brown, 1 .0 - 2 .6  rtm 

lo n g , appendage 0 . 6 - 1 .0  r.m lo n g . S ty le  branches 1 .7 - 2 .7  lo n g , ap­

pendage 0 . 5- 1 ,0  mm lo n g , t a l e s  5 -7  nun lo n g , 0 , 7- 1.2  mm wide a s  fo ld e d ,  

e x se r te d  1-5  mm from heads, i i s c  achenes b road ly  c u n ea te , 2-  or 3-  awned, 

body 2 . 5- 7-5  niin l on8 t 1 - 2- 2 .0  mm w ide, u s u a lly  b ro w n -g la n d -d o tted , 

h isp id u lou B  or g la b r a te ,  avne 2- 6 . 5  mm lo n g  i^adaxial l o n g e s t ; ,  a d a x ia l  

margin u s u a lly  w ith  w in g lik e  edge to  0 , 5  w id e , pappus squam ellae none, 

hay a ch en es tr iq u e tr o u s  or r a r e ly  6-a n g le d , > -o r  r a r e ly  6 -aw ned, body 

4,2 . 3- /  P .cj-3 .5  mm lo n g , 1 . 3- 2 .0  i.ji w id e, h isp id u lo u s  to  g la u r a te ,  awns 

0 . 5 - 2 . 5  mm lo n g , pappus squam ellae none, h e c e p ta c le  convex, Ceadows, h i l l ­

s id e s ,  in  oak, p in e-o a k  f o r e s t  and g ra ss la n d  r e g io n s . C en tra l T ransverse  

V # lca n ic  l i c i t  and in  S ie r r a  fiadre O r ien ta l in  K ex ico , a t  a l t i t u d e s  from  

1800-2800 n. Blooming Ju ly  to  November.

S e le c te d  specim ens t

IJ-.X1C.0i inj/rhAi, i ISThlCTi 3 km SW o f  Santa F^r a l t .  2650 m, 6 Oct 

l i /68 , Kgodoweki 26330a U '8, t NOB, L L ,  MICH, li3C,hSA/. GUANAJUATO: Ca. 8 km



i*. o f  Ganta b o sa ,  a l t .  ca ,  260T m, lu  Iiov 1970 , ^cVaugh 2 6 l6 o  

i.IGHt Hli'AuGO: ^ena G ta t io n ,  a l t .  8000 f t ,  26  Aug 1 9 05 , S i n g l e  13382  

^G,CAG ,GH,LIj,MICH,S ,UG). JALISCO: l a a  V id r i e r a s ,  01 Pl&t&nar, San J a x t f n  

de bo lan oB , a l t .  2 6 5 0  m, j  S e p t  1 9 66 , D^az S. 910 ^SICH,). 2 kjii i, o f  

T apalpa, c a .  19*57' i<, 1G3‘6 5 ' W, a i t .  ca .  2000 u t 3 , 6 , 7  Aug iy o u ,

x l t i s  c t  a l .  6 t>6 (j-i-XU.^IGH , ’if. X , UO j . A long i ex 3 , ca .  1 /  mi ^  o f  TequH. a ,

u Aug i 9 6 0 , King 3uo3 ,Ijj XU,,.ICH ,^Y,1TX , O’. ,0L‘; .  Near KJr. 3 0 , road  

from T a p o t ia n e j o ,  c a .  /  i.ii Viift, o f  T o t o t ia n ,  a l t .  ca .  1600 1.1, Aug 

6 9 5 6 , . .cVaugh 172t>Q g.NTiv, i-.icii ,NY, US) .  base o f  Oerro V ie j o ,  n ear  

TuyutLan, a l t .  I 9 OO a ,  1 6  Aug 1 9 /0 ,  czedowBki 27^73 U-*8 , 6 NCIi,i'.lC.}I) .  

r/IAT 07 i.; XicO; Along i cy. 13 ,  ca , 6  mi W o f  T o lu ca ,  3  A u 6  I 9 6 0 , King

338'^A g .irH .H Y ). San Gf ronim o. V i l l a  d e l  Carbon, a l t .  2o00 m, 3 0  Aug

I  -3'1» ia t u d a  2y266 J-.XU,NY). S i e r r a  de A1 c a p a r r o s a , n ear  ' i e p o t z o t -  

l a n ,  l o  Aug 1939 , fa r a y  2 /3 3  6 ' NOB,MTU). F l o r  de i t a r ia ,  a l t .  6UO0 f t ,

6  S e p t I 0 9 O, P r in g le  3239 (bn ’ ,CA6  ,1'6,F,G  ,GH,K,LL,M,HKXU,I'il6H,M0,I'£>C ,NY, 

P^?) ,11i ,kGA ,G ,bo ,U0 ,W ,WbJ. o e rr o  de l a  C ruz, 3 km NW o f  T e p o tz o t la n ,  

a l t .  2^W0 1 ,, 23 J u ly  1 / / 4 ,  .izedow aki 31976 { r . i i i b j .  j di IHUAGAK: N o f  coma 

d e l  Z a p o te , n ear  Tore 1 l a ,  a l t ,  I 9 OO n , 6  Aug I 9 IQ, Ars^ne 539^  

G,GH,r[U,NY,F,UG) .  6  kin WBW o f  J a co n a , c a . 19*5^* N, 102*22' W, a l t .  ca .

2000 ci, 2y J u ly  I 9 0 O, x l t iB  e t  a l .  3 2 9  (I1.XU ,ThX ; ,  GAN uUIG PUTOGli

I d y l ,  d ’ A ou st 399 ( P j ,  4 0 ^  t P ( 2 j ) ,  fWtJ ( P ) ,  ^  ( P ) ,  s . n .  ( P ( 3 j ) .

One o f  th e  y e llo w -r a y e d  p e r e n n ia l h e r  b e , la a la n th a e a  a  u rea  i s  m ost

common in  c e n t r a l  T e x ic o . i t  iB an i s o la t e d  member o f  th e  g e n u s , and i s

d i s t i n c t i v e  in  i t s  p a le s ,  w hich a re  e x s e r te d  from th e  h ead s b e fo r e  and

d u r in g  a n t h e s i s .  L. a u rea  show s much v a r i a b i l i t y  in  l e a f  sh a p e , p u b e sc e n c e ,

head s i z e ,  and shape o f  o u te r  p h y l la r i e s .  P la n t s  from Gan B uis P o t o s i ,  near

th e HP l i m i t  o f  i t s  ra n g e , a re  n o ta b le  f o r  t h e i r  sm a ll  l e a v e s  v^-2 cm lo i lg ;  

w ith  c o a r s e ly  s e r r a te  m a rg in s, and t h e i r  sp r ea d in g  p u b escen ce .



Txcluded S p e c ie s

i^asianthaea nowickeana P‘Arcy. P h y to lo g is  1 0 :6 , 1176. TYFL* PANAMA t 

a lo n g  headw aters o f  the iiio  O uaei, Puke e t  a l .  3632 ( HOLOTYFL 1 

SO : ) .  This s p e c ie s  i s  known o n ly  fro n  the ty p e , which p o se sse s  

achenes (mature ? / th a t  are n o t Laoi&nthoid in  ch a r a c te r . A l­

though unwinged, the ach en es examined do n ot e x h ib it  the c h a r a c te r ­

i s t i c  v e n t r a l  edge nor the s to u t  awns o f  ia.Biantha.oa. Furtherm ore, 

BoniB acheneB poseBs on ly  one awn, a c o n d it io n  n ot observed in  

u a sia n th a ea . U n til the taxon i s  b e t te r  known, a p o s it io n  in  or 

near W edelia Jacq. i s  su g g e ste d .

i te r a tu r e  C ited

B ecker, K. l j? Z .  P roposal to  con serve the g e n e r ic  name ) 2 l6  Zexmenia

A, Gray ^1852) non ;* u la v e  & uexarsa (1024) (A ste r a c e a e ) . Thxon

2 1 ( 5 / 6 ) i 712-715 .

Bentham, G. &. J. D. Hooker 1873* Genera Plantarum 2 (1 ;  *373*

B lak e, S . F. 1126. In P. u. B ta n d ley , T rees and Shrubs o f  M exico, Lontr. 

U. S . Nat. Herb. 2 3 (5 )* 1563- 1570 .

—_ _ _ _ _ _  1930. N otes on c e r ta in  type specim ens o f  American A steraceae

in  Luropean h e rb a r ia . Contr. U. B. Nat. Herb. 26 (5 )*255-

G ooperrider, T. S .  A J. H. M orrison H 67 . L a c t ic - a c e t ic  o r c e in  a s  a 

chromosome s t a in ,  Mich. Uot, 61I 76 .

D eC andolle, A. P. 1836 . Prodroraus Regni V e g e ta b i l is  5 i607# 6 l0 .

DeJong, B. C. 4 E ,  K. Longpre 1963 . Chromosome s tu d ie s  in  Mexican Com- 

p o s ita e .  Rhodora 65( 763)*22 5 -2 4 0 .

Gray, A. 1852. P lan tae W rightianae 1*113-

_ _ _ _ _ _ _ _ _  1806. S y n o p tic a l F lo ra  o f  North America 1 ^ 2 )167*285 (ed . 2 ) .



H em sley, W. fl. lS Q l. B io lo g ia  C entxali-A m ericana Bot. 2*1?^.

Hoffmann, 0. 109^. L ie N a tS r lich en  P fla n r e n fa m ilie n  IV (5J*238.

Holmgren, P. & W. Keuken 197^. index Herbariorum, ed , 6 , P t. I .  O osthoek, 

Sheltem a A Holkema. U trech t.

J o n es , W. W. I 905 . A r e v is io n  o f  the genus Bexmenla. iiroc, Amer. Acad.

A rts 4 1 ^ 7 ; i i4 3 - i6 7 .  

ia L la v e , P. d e , & J . ijtxarsa  102^. Nov. Veg. DeBcr. l i l C .

Mabry, T. J . ,  K. h . Markham it M. B. Ihomas 1970. Ihe S y stem a tic  I n d e n t i-  

f i c a t i o n  o f  P ia v o n o id s. S p r in g er . New York,

McVaugh, R. in ed . F lo ra  N ovo-G alic ian a .

Newcomer, L. H. 1953* A new c y t o lo g ic a l  and h i s t o l o g i c a l  f ix in g  f lu i d .

S c ien ce  118^ 3057;: l 6 l .

R red ovsk i, J . in ed . S lave  para g tn ero e  de la  tr ib u  H elia n th ea e .

S o lb r lg ,  0, e t  a l .  1972. Chromosome numberB in  Compositae V i l l i  H e lia n ­

th ea e . Amer. J. B ot. 5 9 ( 0 ) 1873.

S t a f le u ,  F. & H. Vobs l l>75. Ihxon 2 < H l)i2 i+5.

Turner, B. M, & U. F ly r  1986 . Chromosome numbers in  the C om positae, X.

North American B p e c ie s .  Amer, J , Bot, 5 3 ( i ) i2h-33*

_ _ _ _ _ _ _ _ _  A r i ,  H . King 1968 . chromosome numbers in  the Compositae V III.

Mexican and C en tra l American B p e c ie s ,  Southw est, N at. 9*27-39' 

__________ , fi. P o w ell, & R. M. King 1962. Chromosome numbers in  the

Com positae. VI. A d d itio n a l Mexican and Guatemalan s p e c ie s .  

Rhodora 6*U759) *251-271.



Num erical L is t  o f  Taxa

1 . u. f r u t ic o s a

la .  jj. f r u t ic o s a  var. f r u t ic o s a

lb . .j. f r u t ic o s a  var . m lchoacana

l c .  j.,. f r u t ic o s a  var . f a s c lc u la t a

Id. f r u t ic o s a  var . Occidents lis

l e .  l̂ . f r u t ic o s a  var . alamosana

I f .  L. f r u t ic o s a  var. a g g reg a te

2 . L. m acrocephala

3* h e lia n th o id e s

3a. L .  h e l i a n t h o i d e s  var. h e lia n th o id e s

l b .  u .  h e l i a n t h o i d e s  var. n a y a r l t e n B e

k . ĵ . crocea

5 . l . s q u a rro s a

6. L. c e a n o t h lf o l la

oa. L. c e a n o t h if o l la  var, c e a n o t h if o l la

6b. ^  c e a n o t h if o l ia  var. v e r b e n ifo l ia

6c. c e a n o t h if o l ia  var, grad ata

6d. L. c e a n o t h if o l la  v a r . g r a c i l i s

7* seem annii

d. I,, g in n io ld e s

'j. L. palmer!

10. L_. podocephala

11. a  u re a

Index t o  L x s ic c a ta e

Numbers in  p a r e n th e s is  r e f e r  to  numbers in  Num erical L is t  o f  

Taxa (,a-b ove ,t-



A bbott 340 v 3 a ;, 365 (3 a ; ,  J'6H ( 4 ; ,  ( 4 ; ,  454 (4J; 481 (3 a ) .

A g u ila r  H. j  (,1a;; 4 2 6 (,1a;; 1734 v ia ; .

A lava 4 Cook 156 7 \ 7 ) \  1590 v2;.

A lie n  749 ( l a ; ;  1038 (,1a;.

A ls to n  5o0c> (,1a;.

Anderson a. Anderson 4603 ( ,1c;;  5103 (9;< 5151 (.14;; 5152 (.7;; 5738 (,3a;; 

6006 ( 2 ; ,  6104 ( 2 ) .

d 'A o u st 379 (1 1 ;;  403 ( H ; ,  408 (.11;; 4y4 (11,); s .n .  (.11;.

A r g u e lle s  147 (1 0 ) .

A rsene 2651 ( lb ;*  2664 (1 1 ) ,  3060 ; l b ) ,  5594 ( 1 1 ; t e .n .  ( 5 ;.

Aschenborn 607 (,6a ; ;  634 (1 1 ;;  66l  ( 6a ) .

B a rc la y  s . n .  (,2;; s . n .  (,6b—  6c ; .

B arkley  e t  a i .  7527 ( 7 ; ;  7533 (6 a ; .

B a rk le y  4  Hernandez M. 40235  ( l a ; .

n a rk ley  & Brtha 40646 ( l a ; .

B arr 6 1 - 3 9 5  ( 6 a ; .

B a r t le t t  11424 vla>-

B ates s .n .  (,3a;* s .n .  (,4); s .n ,  ( 6a ; .

B ecker & C ronquist 1 (.10;; 2 ( 1 0 ) ,  3 ( l e ; ;  4 ( 6d );  5 ( 8 ;; 6 ( 6d ;j

7 (6 b— 6c ; ;  6 ( 6d ;;  9 ( 6d ; j 10 ( 6d ; ;  11 (.2 ;; 12 (.9;; 13 ( l c ; ,  14

(9  J; 15 ( 2 ; ;  16 ( 6a ; ;  17 ( 6a ; ,  19 ( 6a ; ,  20 (,1b ; , 21 ( 6d ; ,  22 (6a ; ,

23 ( l b ; ,  24 ( l e ; ,  25 ( 9 ; ,  26 ( l b ; ,  27 ( l b ) ,  28 (4 ;*  29 ( 3 a ; ,

36 (,4 ;, 31 ( 4 ; ,  32 ( 4 ; ,  33 ( 4 ; ,  34 (5 ;;  35 (3 » ; i  36 ( 5 ) \  37 ( i f ; ,

38 ( ,1 a ; , 39 ( l a ) ,  40 ( l a ) .

B ecker & O lsen 42 ( 10 ) ,  43 ( 1 0 ) ,  44 ( 1 0 ) ,  45 ( ,6a ;,  46  ( 6 a ) ,  47  ( 6 a ) ,

48  ( 6 a ) 1 49 ( 6 a ) ,  50 ( l e ; ,  51 ( l c ) ,  52 ( l c ) ,  53 ( 5 ) ,  54 ( 4 ) ,  55 (4> 

56 ( 4 ) ,  57 ( 3 a ) ,  58 ( 4 ) ,  59 ( 6 a ) ,  60 ( 2 ) ,  61 ( 6 a ) ,  62 ( 6 a ) .



Beechey s . n ,  ( 6b).

B er la n d ie r  ?97 ( 6a ) ( 1053 ( 6a ) ;  1065 ( 6a ) ,  2134(=717) ( l c ) ;  s . n .  ( 3a ) .  

B iiim ek  538 ( l a ) ;  546 (?6e ) .

B i o l l e y  7428 ( l a ) ;  8991 ( l a ) .

Blake 7373 ( l a ) ,  Y W  ^JLa;, 7633 U s ) ;  7634 ( l a ) ;  7727 ( l a ) .

B o tte r i 930 ; 6a ;  ; 477 ( 6a ) ;  467 ( 6a ) ;  dUO ( 6a ,  l a ) ;  1096 ( l a ) ;  1132 ( 6a ) ;  

s . n «  ̂6a  j *

Bourgeau 964 ( l a ) ;  1204 ( 4 ) ;  1219 ( 6a ; ;  1365 ( l a ; *  193° 6i s  ( l a ) ;

1932 ( l a ) ;  3241 (6 a ) .

B outin  2048 ( 6b ) .

Brandegee s . n .  ( 6c ) ;  B.n.  ( 7 ) .

Brave 2013 ( l a ) ;  20.53 ( l a ) .

u reed lo v e  1622 ( 2 ; ;  4227 ( 2 ) ;  7419 (La);  71)93 ( l a ) ;  7762 ( l a ) ;  13806 ( l a ) ;

L4127 ( l a ) ;  16130 ( l a ) ;  18668 ( 2 ; ;  I 9662 ( l a ) ;  26464 ( l a ) .

B reed love & Kavahara 169O7 ( l c ) ;  16962  ( 7 ) ;  17^66 ( l c ) .

B reed love & Baven 13701 ( l a ) .

B reed love k  Bmith 21699 ( l a ; ;  22165 ( l a ) .

B reed love k  'iiiorne 17670 ( 6c ) ;  16060 ( 6c ) ;  18223 ( l c ) ;  20503 ( l a ) ;

20346 ( l a ) .

Brenes 4333 ( l a ) ;  0373 ( l a ) ;  14573 ( l a ) .

Burger <4 L ieoner 7108 ( l a ) .

C arlson  793 ( l a ) .

C a r p e n v e r  3 7 6  ( l a ) .

C ervantes s . n .  ( 6a ) .

C havelas P. e t  a l .  363 ( l a ) ;  742 ( l a ) ;  2077 ( l a ) ;  2202 ( l a ) ;  2377 ( l a ) ;

821072 ( l a ) ;  KS1468 ( l a ) .

Chaves 353 ( l a ) .



C la rk e  e t  a l .  2 5 9 6 -1 6  ( 2 ; .

C o l l in s  &■ Hampton 20 ( 2 ) .

C ontreras 3070 ( l a ; ;  6660 ( l a ) ;  9300 (,1a; f 9302 ( l a ; .

C o n ia t t i  & G on ialer 993 ( 6 e . .

Cook & Doyle  637 (,1a ) i  591 ( l a ; .

Cooper 5°23  (,1a;.

cron q u iB t 9575 ( 9 ; j  9590 (6 c )* 9592 ( o ) ;  9596 (3b;;  9079 (,1a;; 9717 ( 6 ; ;

7722 ( ,0 a ;; m i  ( 6 ) ;  7703 ( 2 ; ;  7770 ( 2 ; ;  1U291 (,6 a ;; 10331 (6 a ; i

10337 (3a;I  10330 11193 ( 6 e; ;  11230 (6 a ;;  11256 ( l c j ;

11270 ( l c ; .

C ro n q u ist <* Fay 10780 ( l c ; ;  10791 ( 6d^; IO032 ( 6a ; .  

c r o n q u is t  & Oousa I 065O ( l a ) ;  10996 ( l a ; .

c r u i  c .  1077 (11;■

G u a treca sa e  2 l>517 ( l a ) ,  

c u io d o n t i  527 ( l a ; .

Cummins 63-116  ( l c ) ;  63-710  ( 2 ; ;  03-720 ( 6 c ; .

Darrow L HaskeJ.l 2110 (1 0 ; .

D avidse 9 Pohl 927 ( l a ) .

D ayton 3010 ( l a ; ;  3161 ( l a ; .

Dean 323 ( l a j .

D egener 26296 ( 6 J.

D ehesa 1070 ( 8 ) ,  1513 ( 0 ) ;  1530 ( 9 ) ;  1625 ( 9 ) ;  1631 ( l c ) .

D ejong 1582 ( l c ) ;  1628 ( 1 1 ) .

Denton 2067 ( 6a ) ;  2072 ( l b ; .

D e t l in g  866/+ ( 6 a ; ; 9536  ( 9 ) ;  9637  ( 1 0 ) .

D£ae D. 210 ( 9 ) ;  230 ( 6a ) ;  266 ( 9 ) ;  391 ( 9)1 683 ( 2 ) ;  910 ( 1 1 ) ;  951 ( 9 ; ;  

2959 ( 2 ; .



9 9

c f a *  M.  2 0 3 ( 4 ) .

DicKeon 1446 ( la> | 1447 ( l a ) .

D ie t e r le  3999 ( 2 ) j  3946 ( 2 ) .

D ig u e t s . n .  89 ( 2 ) t  B . n .  ( 9 ) .

Dodge & 'ihomas 4*131 ( l a ) .

D rouet & liich a rd s 3962 ( l e ) .

Duke 6018 ( l a ) ( 5692 ( l a ) ,

Dunn e t  aJ . 17394 ( l c ) .

Dunnigan s . n .  ( 10) .

Dwyer 1619 (La) .

1b in g er  372 ( l a ) .

^ ch ev err ia  lu 4  ( l a ) .

Kd wards K-707 ( l a ) ,  

bhrenberg 1427 ( 6a ) .

Kmrick 159 ( 2 ) ;  231 ( 2 ) .  

jn r iq u e r  221 ( l a ) .

i ’eddema 64 ( l b ) j  309 ( 9 ) f  409  (6d ) f  410 ( 2 ) ;  453 (2 Jt  6l 7 (9)1 690 (2 )j  

697 (2)1  600 ( 6d ) ,  867 ( 2 )(  900 ( 3a ) 1 949 (2 ) t 950 ( l c ) i  1241 ( 6d ) ,  

1399 ( 8)1  1763 ( 9 ) j  2213 ( l b ) ;  2603a ( 2 ).

K err is  5771 ( 6b )j 5767 ( 2 ) .

K ish er  352*94 ( l a ) j  4 6 l6 7  ( l c ) .

K lores 0 . 49 (3 a ) 1 67 ( 3 a ) ;  69 ( 4 ) .

K lyr 911 ( l c ) |  327 ( 2 ) .

Frankie 53c ( l a ) .

Freeland  & Spetrman 9 (3 a ).

FrSderstrom & H ulten 56 ( > )  j 436  ( > ) *  739 ( l c ) .

G a le o t t i  2219 ( l a ) .



G arcia  125 ( l a ; .

G a m ier  17 ( l a ) )  A, 1156 (,1a;.

Gaumer 7ou ( l a ) ;  762 ( l a ) ;  2344 ( l a ; )  2356 ( l a ) j  234-77 ( l a ) )  24430 ( l a ;  

Gent le  2?o7 ( l a ) .

G entry 331 ; 6e ) ;  370 ( 7 ; ( 4 2 3  ( 6c ; )  45 1  ( ? ) ; 5 0 2  ( 1 0 y ; o l 6 ( .10;)  621 ( i d  

6*Ri ( 1 0 ; j 6o4  ( 6c ; ;  6 0 4  ( 7 ; ;  1 1 0 6  K7 ;;  1 6 3 7  ( l e ) i  1777  ( I d ,  6c ; i  

2013  ( 1 0 ; j 24oO ( l u ; ;  2467  ( I d ; ;  4 7 7 6  ( 7 ; j  5 3 2 4  ( 6 c ; ;  5 5 6 6  ( 2 ;;

6464  ( l e ; ;  1 6 310  ( 2 ; ;  17517 \,7)l 17003  ( 6 b ; .

G h ie s b r e g h t  147 ( 4 ) ;  150 (3a ;» 257 ( 3 a ; ) 3?v ( 3a ; 1 365 (2 ;; 3o7 ( 4 ; .

G ibson & G ibeon 2234 ( 1 1 ) .

Classman 1777 ( l a ; .

Gold 25*^73 ( 4 ; .

GoJ.dinan 24-y ( 7 ; .

Go'll l c  ( l a ) .

GonraleB Q. 1003 ( l c ; )  15°2  ( l c ) ;  IG5 3  ( l a ; ;  3365 ( l a ) .

C onsole*  1 . 270 ( l b ;; 661 ( 7 j )  397 ( 2 ) )  506 ( 6b ) ,  5 i4  ( lb ? — 6b ). 

Goodding 377 ( 1 0 ) ;  ?66 ( 1 0 ) .

Gould e t  a l .  2712 ( 1 0 ; .

Graber I 05 ( l c ; ;  236 ( l c ) .

Graham 176  (3 ,1.

Greenman 156 ( l a ; .

G regg 100? ( 2 ; t 10?0 (6 b ; .

G r i f f i t h s  & " b o m b e r  24 (1 0 ) .

liaenke 797 ( 3 a ) ;  776 ( 3 a ; ;  777 ( 4 ; f 1005 ( 4 ; ; 1241 ( 6a ; ; 1620 ( 3a ; ;

1676 ( 4 ) ;  2139 (3 a )  1 s . n .  ( > ) ;  s . n .  ( 4 ) .

Hagen & Hagen 1155 ( l a ) .

Hahn 575 ( l b ) .



Hannon 2027 ( l a ) ,  

flarmon &. Dwyer 3760 ( l a ) .

Harper 75 ( 2 ) .

H e l l e r  02 ( l a ) .

H ernandez i;. 479a  ( 6 a ; .

H e r r e r a  s . n ,  ( lb ,) .

Heyde 424 ( l a ) ,

Heyde & lu x  37^6 ( l a ) ;  4 l> o  ( l a ) .

H i l e r l o  A. 133 ( H ) .

H inds s . n .  (2 ) .

H in to n  l4 o  ( l b ? — 'la ) ;  104o ( l b ? — 4 ) ;  1027 ( 3 a ) ;  1 /7 7  ( 4 ) ;  1930 ( 4 ) ;

2 x 3 0  ( 4 ) ;  2251  ( 4 ) ;  2712 ( l b ? —4 ) ;  2 0 0 0  (Oft); o 4 o o  ( 4 ; ;  0593  ( 6a ; ;

>273 ( 3 a ) i  9 3 07  ( 4 ) ;  >577 ( 4 ) ;  9 0 2 -  ( 4 ) ;  10703  ( 4 ) ;  10?42 ( l b ) ;

11340  ( 3 a ) j  11506  ( 6 a ) ;  11550 ( 4 ) ;  12150  ( 6 a ) ;  12.L72 (2>; 1 2 ^ 5  (6 a )  j 

L24'3vj ( 2 ) ;  12o23 (6 b ) ;  12^54 ( 2 ) -  1320b ( 3 a ) f l4 o 3 5  ( 4 ) ;  15157 (6 d )  

Hoiway LOO ( l a ) ;  235 ( l a ) ;  24? ( l a ) ;  350 ( l a ) ;  351 ( l a ) ;  377 ( l e ) ;  504

( 6 a ) ;  517 ( 9 ) ;  531 ( l a ) ;  601 ( l a ) ;  U . j  ^ l a ) ;  09^ ( l a ) ;  700 ( l a ) ;  714 

( l a ) ;  3002 ( l b ) ;  3530 ( 6 a ) ,  3632 ( l b ) ,  5050  ( 6 a ) ;  5232 ( 4 ) ;  5266 (6 a ) .  

Holsmyr 1724 (1 0 ) .

Howard e t  a l ,  562 ( l a ) .

Humboldt s . n .  ( 6 a ) .

Hunnewell 16000 ( l a ) ,  IO3 IO ( l a ) .

Hunt 100 ( l a ) .

l i t i s  e t  a l .  529 ( 1 1 ) ;  004 ( 1 1 ) ,  1334 ( I f ) .

J im e n e r  4 .  921 ( l a ) ,  10?7 ( l a ) ,  1164 ( l a ) ;  2579 ( l a ) ;  2560 ( l a ) .

J o h n s to n  4o  ( l a ) ;  4yo ( l a ) ,  966 ( l a ) ,  1050 ( l a ) ;  10o9 ( l a ) .

J o h n s to n  & C r u t c h f i e ld  59^9 (3 e ) .



J o n e s ,  r .  K. 279 ( 6a ) ;  23411 ( 6 b ) ;  23412 (6 ) ;  23414 (,6b ) ;  2?690 ( 2 ) ;

27713 ( 6b ) ;  s *n * ( I d ) ;  B .n . (,6b ; ;  s . n .  ( 1 0 ).

K a rv in sk i  s . n .  ( 3 a j ,

Kfcamey o: PeebLes 10137 (.10) 1 I4o60 (1 0 ) .

Kei l  & Lanne, ( Le); 910o (,4).

hellerm an  5203 ( l a ) ;  5332 ( l a ) ;  7012 ( l a ) .

Kenoyer 1690 (6a )  1 1703 ( 6a ) ;  2143 (.10); A l io  (,6a ? — l b ) ,  

k e r b e r  57 ( l a ) .

King 2344- ( l a ) ;  2347 ( l a ) ; 2656  ( 6a ) ;  3.347 ( l a ) ;  35ooA ( 1 1 ; ; 3024 ( 7 ) ,  

3030 ( 9 ) ;  3063 ( 1 1 ) ;  3609 ( 2 ) ;  5202 ( l a ) ;  5262 ( l a ) ;  5291 ( l a ) ;  

5323 ( l a ) ;  5353 ( l a ) 1 5300  ( l a ) ;  6466 (6a ) ;  6751 ( l a ) :  0o43 ( l a ) .  

King & O oderstrom  4o56 ( 4 ) ;  4oo6 ( 4 ) ;  4950 (2 ) .

Knobloch 1131 ( I d ) ;  1265 ( I d ) ;  5231 (1 0 ) .

K rauss  03 ( o a ) .

K ruse 40 ( 4 ) ;  4). ( 4 ) ;  60 (6a ) ;  11 )6  ( 6a ) ;  1666 ( 3 a ) ;  1914 (3 a ) .  

lamb 519 (Ob).

i^ang lasse  307 ( 6d ) ;  314 ( 3a ) ;  364 ( 4 ) ;  562 (6a ) ;  5^0 ( 4 ) .  

ijangiaan 2262 ( l c ) .  
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