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attaching  some  meaning  to  the  fact,  that  those  shrubby  North  American
desert   plants   which   do   develop   the   varnish   (in   the   great   majority   of
cases)   are  those  whose  genus  is   represented  in  the  deserts   of   South
America  or,  at  least,  has  a  very  close  relative  there.

A  study  of  the  leafless  or  nearly  leafless  shrubs  of  the  northern  desert
produces   further   interesting   facts.   This   type   of   shrub   has   only   three
extreme   examples   in   North   America.   They   are   the   species   of   three
monotypic   genera.   Two  of   them  are   so   distinct   that   they   have   been
treated   as   monotypic   families.   Holocantha   has   a   sporadic   occurrence
in   the   deserts   from   southern   California   southeastward   into   Mexico;
Canotia  is   known  from  scattered  stations  in  Arizona;  while,   Koeberlinia
is   rather  frequent  over  a   large  area  in  northern  Mexico  and  adjacent
United  States,  and,  in  South  America,  is  local  in  one  small  area  in  the
western  chaco  of  Bolivia.  We  have  here  three  species  agreeing  in  a  very
similar   highly   specialized   habit,   interrupted   distribution,   and   isolated
systematic  position,  all   indicative  of  old  species.  They  have  no  obvious
relationship   in   North   America.   Their   habit,   however,   which   sets   them
apart  in  North  America,  is  not  unusual  in  South  America.  In  fact  it   is
remarkably   simulated  in   the  southern  continent,   particularly   by  various
colletioid  Rhamnaceae.  Perhaps  in  the  range  of  Koeberlinia  we  may  have
a  clue  to  the  significance  of  all  this.  Here  we  have  a  very  distinct,  highly
specialized  old  species  that  is  widely  spread  in  the  desert  of  one  continent
and  local  in  the  other.  Should  this  old  species  disappear  from  its  small
area  in  Bolivia  it  would  become  restricted  to  North  America,  and  there,
perhaps  as  does  Holocantha  and  Canotia,  reveal  its  former  connections
with  the  southern  desert  flora  only  in  its  stubborn  maintenance  of  an
ancestral  growth  form.

There  are  only  a  few  other  North  American  examples  of  the  leafless
habit   to   discuss.   We   may   note   that   there   are   northern   species   of
Euphorbia,   Pedilanthus   and   Asclepias   which   exhibit   this   habit.   These
plants  seem  to  have  no  relation  to  the  southern  desert  flora.  Perhaps
significantly,  they  are  more  suffrutescent  herbs  than  true  woody  shrubs.
A   fine   example   of   the   leafless   shrub,   however,   is   found   in   Acantho-
thamnus,   a   Mexican   monotype,   and   this,   it   will   be   noted,   is   closely
related  to  Schaefferia,  a  genus  present  in  the  deserts  of  both  North  and
South   America.   Various   northern   species   of   Ephedra,   HoSmanseggia,
Ccrcidium  and  Bac charts  have  the  leafless  habit  more  or  less  developed.
These  are  all  members  of  genera  represented  in  the  southern  desert.

When  it  is  realized  that  most  of  the  North  American  species  showing
such  modifications,  as  the  glutinous  varnish  and  the  leafless  habit,  are
mwibers  of  genera  also  represented  in  South  America,  where  we  know
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that  these  types  of  vegetative  modifications  are  frequent  and  character-
istic, we  must  be  prepared  to  admit  that,  at  least  in  many  instances,  these

habits  must  have  spread  to  North  America.   These  are  old  habits  of  a
l^ora   now   characteristic   of   South   America.   Introduced   into   North
America  by  species  during  periods  of   floristic   interchange,   these  habits
now  persist   among  descendants   of   the   migrants.   That   these   modifica-

tions are  present  in  various  northern  members  of  genera,  whose  species
no  longer  remain  identical  or  very  similar  on  the  two  continents,  is  simply
evidence   of   a   long   period   of   diversification   following   the   time   when
American   desert   shrubs   were   exchanged  between  the   continents.   It   is
one  of  the  good  reasons  for  thinking  that  this  spread  of  shrubby  elements
must  have  occurred  in  the  distant  past.

Thus  far  in  my  remarks  I  have  been  presenting  some  of  the  evidence
which  points  to  the  presence  in  the  deserts  of  North  America  of  floristic
elements  which  apparently  are  a  part  of  a  flora  now  well  represented  in
arid   South   America.   I   believe   that   we   are   concerned  with   a   very   old
American   desert   flora   formerly   shared   by   both   continents.   In   South
America  it  is  now  relatively  well  preserved  but  in  North  America  it  lingers
in  a  few  recognizable  remnants.

Since  most   biologists   appear   to   think  of   geological   climates   only   in
terms  of  ice-ages  and  wet,  usually  tropical,  conditions,  perhaps  I  should
emphasize   the   fact   that   deserts   are   an   old   earth-feature.   The   world
must  have  always  had  its  deserts,  at  least  those  just  outside  the  tropics.
There  has  always  been  moist  ascending  air,  and  rain,  near  the  equator,
and   descending   dry   air,   and   aridity,   at   about   latitude   thirty.   Desert
floras  may  well  have  an  age  and  continuity  comparable  with  the  floras  of
the  wet  tropics.  Many  groups  of  plants  such  as  the  Zygophyllaceae  and
Chenopodiaceae  have  probably  been  evolving  on  deserts,  at  least,  since
Mesozoic  time.  And  these  may  be  relatively  recent  xerophytes  as  com-

pared to  Ephedra  and  Welwitschia.
I   have  mentioned  that   the  deserts   of   the  southern  hemisphere  are

richer  in  striking  growth-forms  than  are  the  deserts  north  of  the  equator.
Since  there  is  no  general  difference  in  age  or  rigor  between  northern
and  southern  desert   areas,   other  factors  than  mere  environment  must
account   for   the   habitual   peculiarities   of   their   floras.   Let   us   examine
conditions   in   the   southern   hemisphere.   All   the   extra-tropical   portions
of  the  three  great  habitable  land-masses  are  dominated  by  arid  climates
and   xerophytic   floras.   These   areas   are   widely   separated   from   one
another   and   from   Antarctica.   Their   xerophytic   floras   are   not   open   to
recruits  from  large  and  varied  temperate  floras  occupying  large  adjacent
land-areas.    During  the  cooler  and  wetter  epochs  of  earth-history,  species
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in  these  southern  regions  could  slowly  modify  to  meet  new  conditions,
for  they  were  not  promptly  placed  in  competition  with  aggressive  and
adaptable   new-comers   spreading   from   extensive   temperate   floras   of
higher  latitudes.  Open  chiefly  to  recruits  coming  from  the  tropics,  these
southern  desert  floras  could  preserve  many  old  types,  not  merely  primi-

tive species  and  genera,  but  also  particular  growth-forms  which  had  been
once  highly  adaptive  and,  though  out-moded,  were  still  generally  service-

able in  a  conservative  flora.
Under   present   conditions   the   unbroken   belt   of   wet   tropical   forest

forms   a   real   and   very   effective   barrier   to   the   exchange   of   elements
between  northern   and   southern   deserts.   It   is   probable,   however,   that
during  dry  warm  epochs  an  exchange  might  have  been  effected  along
relatively   arid   coastal   strips   similar   to,   but   more   extended   and   drier
than  those  now  present  in  western  Central  America,  Ecuador  and  Peru.
Any  such  route,  however,  would  present  equal  opportunities  for  species
expanding  northward  as  well  as  southward,  yet  among  the  shrubs  show-

ing the  floristic  connections  between  northern  and  southern  deserts  none
has  characters  or  relationships  which  mark  it  as  a  northern  type,  whereas
most  of  them  do  have  the  affinities  and  characteristics  of  the  flora  of
South  America.  This  absence  in  the  southern  deserts  of  shrubs  of  evident
northern  affinity,  is  most  significant.  The  shrubby  flora  found  unequally
represented  in  the  deserts  of  two  continents  must  have  been  assembled
and  spread  before  the  characteristic  North  American  shrubs  had  appeared
in  the  northern  deserts.

That  this  South  American  desert  flora  was  assembled  early  and  per-
haps had  special  opportunities  for  spread,  is  indicated  by  the  present

distribution  of  the  species  of  several  genera  now  shared  by  America  and
Africa.  In  their  distribution  these  species  are  not  only  examples  of  the
floristic   connections   between   the   deserts   of   America,   they   are   also
examples  of  the  former  floristic  interchange  between  deserts  of  north-

eastern and  southwestern  Africa,  and,  even,  between  the  deserts  of  Africa
and  America.   There   is   Fagonia   in   the   Mediterranean,   northern   Mexico
and  Chile;  there  is  Thamnosma  of  northern  Mexico,  Socotra,  Somaliland
and  South  Africa;  and  there  are  Menodora  and  Hofftnanseggia  of  north-

ern Mexico,  South  America  and  South  Africa;  all  genera  of  marked  xero-
phytes  with  close  species  separated  on  the  deserts  of  three  continents.
These  scattered  species  are  obviously  elements  of  a  widely  spread  desert
flora  that  now  lingers  in  desert-outposts  north  and  south  of  the  equator
in   America   and   Africa.   An   American   desert   flora   that   includes   such
elements  may  well  date  from  early  Tertiary  time.
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distributed   American   desert   flora.   All   the   evidence   indicates   that,
relatively  isolated  and  free  from  competition,   it   has  persisted  in  South
America,  while  in  North  America,  diluted  by  new  xerophytes  originating
in   the   northern   temperate   lands   it   has   been   giving   way   before   their
competition.   Here   we   have   the   explanation   of   the   affinities   that   are
shown  by  certain  northern  desert  shrubs  with  the  distant  flora  of  southern
South  America.   These  shrubs  are  remnants  of   an  old  American  desert
flora  which  has  found  a  haven  in  South  America,  but  has  been  decimated
in  the  more  keenly  competed  desert  terrains  to  the  north.
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This  paper  includes  various  notes  on  nomenclature,  some  reductions
of   previously   proposed   species,   records   of   a   considerable   number   of
others  as  new  to  Indo-China,  including  the  first  records  of  representa-

tives of  the  genera  Tsuga  and  Itoa  (other  than  in  the  reduction  of
Carrierea)  as  occurring  in  that  country,   as  well   as  the  descriptions  of
seventeen   presumably   new   species   in   Bauhinia,   Aspidopterys,   Ilex,
Meliosma,   Homalium,   Lager  stroemia,   Vaccinium,   Agapetes,   Gentiana,
Premna,   Adina,   Thladiantha,   Ainsliaea,   and  Ligularia.   Most   of   the   data
are  based  on  material   collected  by  Dr.   A.   Petelot,   supplemented  by  a
small   but  very  interesting  collection  prepared  by  Mrs.  H.  Greenway  of
Wellesley,   Massachusetts,   on   Langbain   Peak,   Annam,   in   March   1939.
The  total  number  of  additions  to  the  Indo-Chinese  recorded  flora  is  about
thirty-nine  species.  Types,  unless  otherwise  stated,  are  deposited  in  the
herbarium  of  the  Arnold  Arboretum.

Tsuga   Carriere

Tsug-a   yunnanensis    (P>anch.)   Mast.   Jour.   Linn.   Soc.   Bot.   26:   556.
1902;  Rehd.  &  Wils.  in  Sargent,  PI.  Wils.  2:  36.  1914;  Flous,  Trav.
Lab.  Forest.   Toulouse  II.   4(3) :   127.  /.   1-13.  1936.

Abies  yunnanensis  Franch.  Jour,  de  Bot.  13:  258.  1899.

Indo-China:      Tonkin,   Chapa,   massif   de   Fan   Tsi   Pan,   Pctclot   2216,
between  2000  and  2500  m.  alt.    Szechuan,  Yunnan,  southeastern  Tibet.

Dr.  Flous  in  her  recent  revision  of  the  genus  Tsuga  reduced  Tsuga
intermedia   Hand.-Maz.,   Anz.   Akad.   Wiss.   Wien,   Math.-Nat.   Kl.   61:   82.
1925,   to   the   synonymy   of   this   species.      Rehder,   Jour.   Arnold   Arb.
7:   49.   1926,   placed   Tsuga   leptophylla   Hand.-Maz.   here,   but   Dr.   Flous
refers  the  latter   to  Tsuga  Brunoniana  (Wall.)   Carriere,   but   cites  speci-

mens only  from  India;  Handel-Mazzetti's  type  is  from  Yunnan.

Co

Aneilema   bracteatum   (C.   B.   Clarke)   O.   Ktze.   Rev.
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Ancilcma  nudiflorum  R.  Br.  vai
Phan.  3:  2n.  1881;  Cherfils
1937.

Ancilcma   Kuntzci   C.   B.   Clarke   ex   O.   Ktze.   Rev.   Gen.   PI.   719.   1891,

This  striking  form  impresses  me  as  being  entirely  worthy  of  specific
rank.   Clarke's   variety   was  originally   based  on  a   Schomburgk  specimen
from   Siam.   His   amplified   manuscript   description   of   Aneilema   Kuntzei,
which  Kuntze  quotes,  was  based  on  Kuntze  3810,  from  Tourane,  Annam.
The  species   is   further   represented  by   Petelot   2101  from  Muong  Than,
between   Hanoi   and   Hoa   Binh,   Tonkin.   A   number   of   collections   are
now  available  irom  Hainan,  thus  giving  the  range  of  the  species  Siam,
Indo-China,   and   Hainan.

Attention  is  directed  to  my  discussions  of  Kuntze's  types  of  his  Indo-
Chinese  species,*  involving  twenty-seven  species  and  several  new  genera
described  by  Kuntze  and  based  mostly  on  his  own  Indo-Chinese  collec-

tions. While  all  of  Kuntze's  new  genera  are  reduced  to  previously
described  ones,  fifteen  of  his  specific  names  are  valid,  and  in  a  number  of
cases   replace   those   currently   accepted   for   Indo-Chinese   species.
Ancilcma  Kuntzei  C.  B.  Clarke  does  not  appear  in  Index  Kewensis.

Aphananthe   Planchon

Aphananthe   aspera   (Thunb.)   Planch,   in   DC.   Prodr.   17:   208.   1873;
Schneider    in   Sargent,    PI.    Wils.   3:290.     1916;     Nakai,    Fl.    Sylv.
Koreanal9:45.^i5.   1932.

Primus  aspera  Thunb.  FI.  Jap.  201.  1784.

Indo-China:      Tonkin,   Hoa   Binh   Province,   between   Hoa   Binh   and
Vu  Ban,  Petelot  2271,  April  28,  1938.    Korea  and  Japan  southward  and

3  Formosa,  Kwangtung,  and  Yunnan.    The  second  species  of
)  be  reported  from  Indo-China.

Ficus   Linnaeus

no.   4504.   1832,   nomen  nudum;   Miq.   Hook.
U8;     King,   Ann.    Bot.   Card.   Calcutta   1:3.

Indo-China:   Sontay   Province,   Moun
1938,  altitude  about  400  m.  Malay  Peninsu
and  the  Philippines.

♦Merrill,  E.  D.     Otto  Kuntze's  new  genera  and
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Pilea   Lindley

Pilea    plataniflora    C.     H.     Wright,     Jour.    Linn.     Soc.     Bot.    26:477.
1899;   Hand.-Maz.   Symb.   Sin.   7:   138.   1929.

Indo-China:   Tonkin,   Chapa,   Petclot   2252,   August   1935,   on   cal-
careous rocks  at  1600  m.  alt.;  Hoa  Binh  Province,  Petelot  2252,  May

1935,   on   calcareous   rocks.   Yunnan   and   Szechuan   to   Kweichow,
Kwangsi,   Hupeh,   and  Formosa.

Handel-Mazzetti  fortunately  gives  a  complete  and  detailed  description
of  this  species,  supplementing  the  rather  meager  original  one  of  Wrighl .
Synonyms   are   Pilea   Blinii   Lev.   and   P.   Dielsiana   Hand.-Maz.

Poly

Polygonum   Linnaeus

Polygonum   capitatum   Ham.   ex   D.   Don,   Prodr.   Fl.   Nepal.   73.   1825;
Steward,   Contr.   Gray  Herb.   5(88)  :   1S.   1930.

Indo-China:      Tonkin,   Chapa,   Petelot   686,   2223    (leaves   slightly
cordate),   2230,   alt.   1500-1600  m.     India  to  Burma,   Yunnan,   and  Tibet.

Polxqouum  pcdiinculare  Wall.  List.  no.  1718.  1829,  nomcn  nudum:  Meisu.
in   Wall.   PI.   As.   Rar.  3:58.   1832;   Courchet  in  Lecomte.   Fl.   C.eu.
Indo-Chine5:  39.  1910.

Indo-China:       Bac   Giang   Province,   near   Long   Met,   Petelot   2231,
Sept.    1939,    in   shallow   water.      India    to   China   southward    through
Malaysia   to   Java   and   New   Guinea.

Dr.   Danser   in   accepting   Blume's   specific   name   of   1825   examined
authentic   material   representing   P.   dkhototnum   Blume,   the   type   being
from   Java;   Wallich's   type   was   from   Singapore.   Steward,   Contr.   Gray
Herb.   5(88):   91.   1830,   placed   both   P.   dichotomum   Blume   and   /'.
pedunculare  Wall,  as  synonyms  of  P.  strigosum  R.  Br.  var.  pedunculare
(Wall.)   Steward.   As   a   binomial   Blume's   name   has   priority.

Polygonum   malaicum   Danser,   Bull.   Jard.   Bot.   Buitenz.   111.   8:218.
/.  iJ.  1927.

5(88):  73.  1930.

Indo-China:      Tonkin,   Chapa,   Petelot   2227,   August   1936,   in   open
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forests   at   1900   m.   alt.      Sumatra,   Malay   Peninsula,   Burma   (Dickasnn
5190,   5254),   Siam,   and   Yunnan.

This   form   may   have   been   included   by   Courchet   in   his   concept   of
Polygonum  chinense  Linn.,  but  it  seems  to  me  to  be  amply  distinct  from
that   species.   Danser   suggested   that   Polygonum   auriculatum   Meisn.
Monog.  Polygon.  Prodr.  59.  t.  6.  1826,  type  from  Annam,  which  he  had
not  seen,  might  be  a  synonym,  in  which  case  the  latter  name  would  have
priority.   I   judge   from   Meisner's   detailed   illustration   that   his   species
is  closer  to  P.  chinense  L.  than  to  P.  malaicum  Danser;  Steward  placed
it   as   a   synonym   of   the   Linnean   species.   The   type   of   P.   chinense   L.
was  from  the  vicinity  of  Canton,  China,  where  the  species  is  of  common

Polygonum   minus   Huds.   Fl.   Angl.   148.   1762;   Danser,   Bull.   Jard.   Bot.
Buitenz.   III.   8:   174.    1927;    Steward,   Contr.   Gray   Herb.   5(88):
63. 1930.

Indo-China:      Tonkin,   Phuc   Yen   Province,   borders   of   small   streams,
Petelot   2233,   October   1935;   Steward   cites   Petelot   315   as   representing
this  species.      A  widely  distributed  Eurasian  species  extending  into  the
tropics  of  the  Old  World.

Polygonum   palmatum   Dunn,   Kew   Bull.   341.   1912;   Steward,   Contr.
Gray   Herb.   5(88):   75.   1930.

Polygonum  Mccboldii  W.  W.  Sm.  Rec.  Bot.  Surv.  India  6:  32.  1913.

Indo-China:      Tonkin,   Chapa,   Petelot   1618,   July   1924.     Assam.
Polygonum  Meeboldii   W.   W.   Sm.  was  published  one  year   later   than

P.  palmatum  Dunn,  both  species  being  based  on  the  same  collection.

Polygonum    virginianum    Linn.    Sp.    PI.    360.     1753,    var.    filiforme
(Thunb.)   Merrill,   comb.   nov.

Polygonum  filiforme  Thunb.  Fl.  Jap.  163.  1784.
Tovara   virginiana    Raf.    var.    filifonnis   Steward,    Contr.    Grav    Herb.

5(88):   14.  /.i././i.   1930.

Indo-China:   Tonkin,   near   Van   Linh,   Petelot   2232,   November   17,
1938,   among   calcareous   rocks.   Japan   to   Kwangtung,   Yunnan,   and
Burma,   with  a   closely  allied  form  in  Mindanao,   the  species  in  eastern
North  America.

While   Steward   elected   to   recognize   only   Tovara   Raf.   as   a   group
worthy  of  generic  rank  from  among  the  numerous  proposed  segregates
from  Polygonum  Linnaeus,  sensu  latiore,  I  have  no  personal  opinion  to
express,  other  than  the  general  statement  that  a  detached  and  critical
consideration  of  all  proposed  generic  segregates  seems  to  be  called  for.
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