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In  the  diploid  collections,  which  are  self-sterile,  meiosis  is  usually  reg-
ular,  with  nine  bivalents  at  metaphase  I,  and  pollen  quality  is  high.  In
four  polyploids,  meiosis  is  irregular  with  univalent  formation  up  to  com-
plete  asynapsis,  chromatin  bridges,  and  the  occurrence  of  only  one  meiotic
division  in  microsporogenesis.  These  polyploids  were  found  to  be  apo-
mictic.  Characteristically  they  form  unreduced  pollen  through  failure  of
synapsis  and  may  be  detected  by  their  poor  pollen  quality  and  ability  to
set  seed  without  cross  pollination.  Removal  of  stamens  and  styles  from
florets  at  an  early  stage  did  not  prevent  production  of  viable  seeds.  The
pollen  grains  of  the  polyploids  are  distinctly  larger  than  those  of  the
diploids.

Hybrid  seeds  were  obtained  from  cross  pollination  of  several  diploid,
self-sterile  species.  One  hybrid  plant,  T.  arizonica  X  T.  jlorifer,  and  one
plant  of  the  reciprocal  were  grown  to  maturity.  Chromosome  pairing  was
found  as  regular  in  the  hybrids  as  in  the  parents,  but  hybrid  pollen  qual-
ity  was  low.

Department of Botany,
State College of Washington, Pullman.

Literature  Cited
Heiser,  C.B.,  Jr.  1948.  Notes on the genus Townsendia in western North America.

Madrono 9:238-241.
Larsen,  E.  L.  1927.  Revision  of  the  genus  Townsendia.  Ann.  Missouri  Bot.  Card.

14:1-46.
Sears, E. R. 1941. Chromosome pairing and fertility in hybrids and amphiploids in

the Triticinae. Missouri Agric. Expt. Sta. Res. Bull. 337.
Speese,  B.  M.,  and J.  T.  Baldwin,  Jr.  1952.  Chromosomes of Hymenoxys.  Am. Jour.

Bot. 39:685-688.

BRYOPHYTA  OF  SANTA  CATALINA  ISLAND,  CALIFORNIA
William  C.  Steere

Like  most  insular  floras,  that  of  Santa  Catalina  Island  has  attracted  a
large  amount  of  botanical  attention  which,  of  course,  has  been  stimulated
by  the  high  degree  of  endemism  there.  The  comprehensive  survey  of  the
flora  by  Millspaugh  and  Nuttall  (1923)  covers  all  groups  of  plants,  in-
cluding  the  Bryophyta,  and  reviews  the  older  literature.  A  more  recent
paper  by  Sayre  (1940)  lists  the  mosses  collected  by  T.  D.  A.  Cockerell
(1938)  on  Santa  Catalina  Island,  as  well  as  on  other  islands  off  the  coast
of  California.  Some  of  the  records  cited  by  Millspaugh  and  Nuttall,  as
well  as  new  collections,  are  included  in  the  standard  manuals  of  Ameri-
can  mosses  and  hepatics  (Grout,  1928-1940;  Fryeand  Clark,  1937-1948)
and  by  Koch  (1950)  in  his  check-list  of  the  mosses  of  the  state  of  Cali-
fornia.  In  these  several  works  we  find  eight  species  of  Hepaticae  and
approximately  thirty  species  of  Musci  reported  definitely  from  Santa
Catalina  Island.

During  the  annual  field  meeting  held  jointly  by  the  California  Botani-
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cal  Society  and  the  Southern  CaHfornia  Botanists,  the  present  author  had
the  opportunity  to  visit  Santa  CataHna  Island,  May  1-3,  1953,  and  to
collect  bryophytes  intensively  in  the  vicinity  of  White's  Landing,  some
five  miles  north  of  Avalon.  Excellent  habitats  for  mosses  and  hepatics
occur  on  the  rocky  headland  at  the  Landing,  in  the  open,  pastured  valley
behind  it,  and  especially  in  the  deep,  precipitous,  shaded  canyons  opening
into  the  valley.  About  sixty  species  of  bryophytes  were  brought  back
from  this  relatively  small  area,  thereby  nearly  doubling  the  previously
known  bryophytic  flora  of  the  island.  Of  the  eight  species  of  Hepaticae
reported  by  Millspaugh  and  Nuttall  (1923),  five  were  recollected,  and
five  more  can  now  be  added  as  new  to  the  island.  Ten  of  the  some  thirty
species  of  Musci  reported  from  the  island  by  various  authors  were  not
found  again  in  the  limited  area  studied,  but  twenty-eight  other  species
not  previously  known  were  discovered.  Since  our  knowledge  of  the  bryo-
phytes  of  Santa  Catalina  Island  has  been  extended  rather  considerably
through  the  activities  of  the  California  Botanical  Society,  it  would  seem
appropriate  to  submit  here  a  brief  review  of  the  previous  reports  and  a
list  of  the  1953  collections.

The  discovery  of  nearly  sixty  species  of  bryophytes  in  a  relatively
small  part  of  a  large  island  in  so  short  a  time  indicates  that  a  careful
survey  of  the  whole  island  during  a  more  favorable  season  would  be  very
rewarding,  and  that  the  bryophyte  flora  must  be  much  richer  than  realized
formerly.  Furthermore,  there  is  a  strong  possibility  that  endemic  species
will  be  found.  The  first  week  in  May  was  obviously  too  late  in  the  season
for  the  collection  of  bryophytes,  in  their  best  condition  either  in  terms  of
morphology  or  of  visibility.  Because  of  the  long  drought,  the  plants  in
exposed  habitats  were  completely  dried  out,  very  inconspicuous,  and  many
of  them  had  died.  February,  March,  and  even  April  would  undoubtedly
be  better  months  for  field  studies  of  bryophytes,  since  at  that  season  the
sporophytes  would  be  mature,  yet  many  ephemeral  species  that  disappear
later  might  still  be  in  evidence.  Nevertheless,  the  1953  collections  not  only
increased  substantially  the  known  bryophyte  flora  of  Santa  Catalina
Island  but  also  resulted  in  the  first  records  for  California  of  two  species,
one  of  which  is  a  Mexican  Riccia  previously  unknown  in  the  United
States.  Several  of  the  species  are  so  rare  that  the  present  material  repre-
sents  the  first  or  second  rediscovery  since  the  original  collection  upon
which  the  species  was  based.  In  their  geographical  distribution  in  Cali-
fornia,  the  species  fall  into  several  categories.  The  largest  floristic  group
consists  of  widely  distributed,  sometimes  almost  weedy  species  of  drier
habitats.  More  interesting  elements  are  the  species  of  very  restricted  dis-
tribution  in  the  mountains  of  southern  California,  and  those  otherwise
known  only  as  far  south  as  Marin  or  Monterey  counties  that  now  appear
to  have  a  very  disjunct  distribution  in  the  state.  Extensive  collection  of
bryophytes  on  Santa  Catalina  Island  is  almost  certain  to  result  in  the
discovery  of  endemic  species,  and  of  a  close  correlation  between  the  types
of  distribution  of  bryophytes  and  of  flowering  plants.
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The  following  list  contains  all  Bryophyta  known  definitely  to  occur  on
Santa  Catalina  Island.  With  few  exceptions  the  names  follow  the  most
recent  manuals  (Grout,  1928-1940;  Frye  and  Clark,  1937-1940).  Species
new  to  the  flora  of  the  island  are  indicated  with  an  asterisk  (*).  The
specimens  upon  which  this  report  is  based  are  deposited  in  the  Dudley
Herbarium  of  Stanford  University.

HEPATICAE

PORELLACEAE
*PoRELLA  BOLANDERi  (Aust.)  Pears.  On  shaded  rock-face  above  stream

in  deep  canyon.  This  collection  appears  to  represent  the  southernmost
locality  known  for  the  species.

Frullaniaceae
Frullania  catalinae  Evans.  Not  uncommon  on  shaded  rock-faces

and  on  the  trunks  of  trees  in  canyons,  at  higher  altitudes;  with  abundant
perianths.  This  species,  described  by  Evans  (1897)  from  material  col-
lected  Sept.  8,  1893,  "on  rocks  in  a  canon,"  does  not  seem  to  have  been
found  subsequently  until  recollected  in  1953.  Recently,  it  has  been  re-
duced  to  the  status  of  a  synonym  of  F.  inflata  Gottsche  (Clark  and  Svihla,
1944;  Frye  and  Clark,  1947).  On  the  basis  of  the  present  observations,
however,  F.  catalinae  appears  to  be  adequately  distinctive,  even  in  the
field,  especially  because  of  its  conspicuously  squarrose  leaves,  one  of  the
characteristics  emphasized  by  Evans.

FOSSOMBRONIACEAE

*FossoMBRONiA  HiSPiDissiMA  Stcph.  On  shaded  soil,  rocky  headland
near  shore;  with  sporophytes.  The  gametophytes  of  this  hepatic  die  after
the  onset  of  the  dry  season  and  become  conspicuously  white.  The  setae
in  these  specimens  had  not  elongated  at  all  and  the  capsules  remained
wrapped  in  the  pseudoperianth  and  the  apical  leaves  of  the  plant;  the
spores  could  escape  only  through  the  wearing  away  of  the  dead  leaves
and  the  dehiscence  of  the  capsule  wall.  Perhaps  in  unusually  rainy  or
foggy  years  the  seta  elongates  in  a  normal  fashion.  However,  it  is  inter-
esting  that  this  usually  mesophytic  hepatic  can  adjust  itself  successfully
to  reproduction  under  xeric  conditions.

FossoMBRONiA  LONGiSETA  Aust.  This  specics,  not  recollected  in  1953,
was  reported  by  Millspaugh  and  Nuttall,  but  their  report  may  really  rep-
resent  the  preceding  species,  already  the  source  of  some  confusion
(Evans,  1923).

Rebouliaceae

AsTERELLA  CALiFORNiCA  (Hampe)  Uudcrw.  This  species  is  relatively
abundant  on  shaded  soil  and  rocks  in  many  places  investigated;  with
archegoniophores  and  spores.  Reported  by  Millspaugh  and  Nuttall.

AsTERELLA  PALMERi  (Aust.)  Uudcrw.  Reported  from  Cottonwood
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Canyon  by  Millspaugh  and  Nuttall,  but  not  found  in  the  vicinity  of
White's  Landing  in  1953.

Targioniaceae
Targionia  hypophylla  L.  Found  in  all  parts  of  the  area  studied,  usu-

ally  on  steep  shaded  banks;  with  involucres.  A  common  hepatic,  widely
distributed  through  the  drier  and  warmer  parts  of  the  world;  reported
by  Millspaugh  and  Nuttall.

RiCCIACEAE

RicciA  CRYSTALLiNA  L.  (R.  cataUnae  Underw.).  Reported  by  Mills-
paugh  and  Nuttall  on  the  basis  of  R.  catalinae,  whose  original  description
gives  no  details  of  locality;  not  found  in  1953.

*RicciA  NiGRELLA  DC.  The  most  common  and  abundant  species  on
exposed  soil  on  the  headland  at  White's  Landing;  easily  recognized  in  the
field  by  the  glossy,  purple-black  scales  that  become  especially  conspicu-
ous  as  the  plants  dry  out;  identification  confirmed  by  Dr.  Ronald  L.
McGregor.

*RicciA  SOROCARPA  Bisch.  In  very  small  quantity  on  exposed  soil,
rocky  headland  at  White's  Landing;  identified  by  Dr.  Ronald  L.  Mc-
Gregor.

RicciA  TRiCHOCARPA  Howe.  Kingman's  collection  of  this  hepatic  at
Avalon  was  reported  by  himself  (1911)  and  by  Millspaugh  and  Nuttall.
Abundant  on  the  rocky  headland  at  White's  Landing,  it  becomes  con-
spicuous  from  the  long  white  hairs  that  clothe  the  margins  of  the  plants
as  well  as  the  upper  surface  of  the  thallus  over  the  sunken  sporophytes.

*RicciA  viOLACEA  Howc.  Fouud  only  in  small  quantity  on  the  rocky
headland  at  White's  Landing,  on  exposed  soil.  This  essentially  tropical
species  (cf.  Howe,  1923),  not  reported  earlier  from  the  United  States,  is
not  included  in  '^The  Hepaticae  of  North  America"  (Frye  and  Clark,
1937-1948).  It  was  recognized,  however,  because  of  some  collections
made  the  preceding  year  in  Baja  California,  Mexico:  on  the  mainland  in
a  deep  arroyo  several  miles  south  of  Puerto  de  Bahia  de  los  Muertos
(Steere  17562,  April  2,  1952)  and  on  Ceralbo  Island,  in  the  Gulf  of  Cali-
fornia,  in  a  large  arroyo  on  the  west  side  {Steere  17563,  17567,  April  4,
1952).  Dr.  Ronald  L.  McGregor  very  kindly  identified  the  Mexican
collections  and  confirmed  the  present  one.

Anthocerotaceae

Anthoceros  pearsoni  Howe.  Reported  without  locality  data  by
Kingman  (1911)  and  by  Millspaugh  and  Nuttall.  Small  fragments  of
some  species  of  Anthoceros,  collected  on  the  steep  bank  of  a  deep  canyon
in  1953,  were  inadequate  for  identification.

MUSCI

Fissidentaceae

FissiDENS  LiMBATUS  Sull.  Very  common  and  abundant  in  moist  shaded
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habitats  from  sea  level  upwards;  with  sporophytes.  Previously  reported
by  Millspaugh  and  Nuttall.

DiTRICHACEAE

Ceratodon  purpureus  (Hedw.)  Brid.  On  soil  over  rock,  steep  bank;
with  sporophytes.  A  cosmopolitan  weed  whose  absence  from  the  island
would  be  more  noticeable  than  its  presence;  reported  by  Sayre.

DiCRANACEAE
Anisothecium  varium  (Hedw.)  Mitt.  Not  uncommon  on  moist  silt

banks  near  small  stream  in  deep  canyon;  with  sporophytes.  Reported
(as  Dicranella  varia)  by  Millspaugh  and  Nuttall.

Encalyptaceae

*Encalypta  vulgaris  Hedw.  var.  mutica  Brid.  This  moss,  common
and  widely  distributed  elsewhere  in  California,  was  collected  in  small
quantity  and  in  sterile  condition  on  moist  silt  near  the  stream  in  a  deep
canyon.

Pottiaceae

Aloina  ambigua  (BSG).  Limpr.  Abundant  on  rather  exposed  silt
banks  in  deep  canyon;  with  sporophytes.  Previously  reported  from  the
same  area  by  Millspaugh  and  Nuttall.

*Aloina  rigida  (Hedw.)  Kindb.  var.  pilifera  (BSG.)  Limpr.  On
exposed  soil,  summit  of  rocky  headland  at  White's  Landing;  rather  abun-
dant  and  with  sporophytes.

*Anoectangium  obtusifolium  (Broth.  &  Paris)  Grout.  On  vertical
silt  bank  near  small  stream,  upper  reaches  of  canyon  at  perhaps  1000  feet
altitude;  sterile.  This  species  is  new  not  only  to  Santa  Catalina  Island  but
also  to  California.  Its  previously  known  geographical  range  comprises
Texas,  Arizona,  and  Mexico.

*Barbula  brachyphylla  Sull.  On  soil,  steep  bank  in  deep  canyon;
with  sporophytes.  This  is  a  Californian  species  of  restricted  distribution.

*Barbula  convoluta  Hedw.  On  moist  soil  near  water,  in  deep  shaded
canyon;  one  small  collection  without  sporophytes.

Barbula  cylindrica  (Tayl.)  Tayl.  On  moist  soil,  steep  bank  in  can-
yon;  not  rare  but  less  abundant  than  the  following  species;  with  sporo-
phytes.  Reported  (as  -S.  subjallax)  by  Millspaugh  and  Nuttall.

Barbula  vinealis  Brid.  A  common  and  almost  weedy  species  in  all
the  places  visited  (and  in  most  of  California)  ;  with  sporophytes  in  sev-
eral  stages  of  development.  Reported  by  Millspaugh  and  Nuttall  from  a
Kingman  collection,  without  locality.  Probably  most  of  the  collections
of  B.  artocarpa  reported  by  the  same  authors  belong  here  (Steere,  1939),
although  some  of  the  collections  may  possibly  represent  B.  brachyphylla.

Desmatodon  convolutus  (Brid.)  Grout.  Abundant  on  soil,  rocky
headland  at  White's  Landing;  with  sporophytes.  Reported  by  Millspaugh
and  Nuttall  (as  Tortula  atrovirens)  .
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Desmatodon  guepini  BSG.  Reported  by  Millspaugh  and  Nuttall,  but
not  found  in  1953.

Desmatodon  hendersoni  (Ren.  &  Card.)  Williams.  Abundant  on
moist  to  wet  soil  on  vertical  banks  near  small  stream,  in  deep  canyon;
only  rarely  with  a  few  sporophytes.  The  complete  description  and  excel-
lent  illustration  of  this  species  by  Williams  in  the  comprehensive  work
of  Millspaugh  and  Nuttall,  escaped  the  notice  of  bryologists  almost  com-
pletel}/  and  were  overlooked  even  by  Grout  (1939)  in  the  latest  mono-
graph  of  the  American  species  of  Desmatodon.  A  careful  study  of  the
present  collections  has  led  to  the  conclusion  that  much  of  the  material
from  the  southwestern  United  States  identified  as  Didymodon  tophaceus
really  belongs  to  the  present  species.  For  several  years  it  has  been  realized
that  much  of  the  so-called  Didymodon  tophaceus  of  California  does  not
agree  with  European  or  with  eastern  North  American  material,  and  that,
moreover,  it  differs  markedly  in  the  structure  of  the  leaf  midrib,  in  its
darker  color,  the  more  revolute  leaf  margins,  and  in  the  smaller  amount
of  carbonate  deposition.  The  problem  has  been  complicated  by  the  state-
ment  of  Conard  (1945)  to  the  effect  that  Didymodon  tophaceus  is  the
only  one  of  several  very  similar  and  commonly  confused  species  that  pos-
sesses  hyaline  and  decurrent  alar  cells.  Since  Desmatodon  hendersoni
presents  the  same  condition,  as  well  as  other  features  of  resemblance,  some
confusion  has  very  naturally  resulted  between  the  two  species.  A  careful
reexamination  of  a  series  of  specimens  from  the  Southwest  now  identiiied
as  Didymodon  tophaceus  is  expected  to  result  in  a  very  considerable  ex-
tension  of  the  geographic  range  of  the  present  species,  at  the  moment
known  with  certainty  only  from  the  Pacific  Coast  states.

Didymodon  tophaceus  (Brid.)  Jur.  Kingman's  collection  of  this
species,  "Near  a  calcareous  spring,"  was  reported  by  himself  (  1912)  and
by  Millspaugh  and  Nuttall.  Several  collections  made  in  1953  were  so
identified  in  the  field,  but  on  careful  study  later  they  all  turned  out  to  be
Desmatodon  hendersoni  as  indicated  in  the  discussion  of  that  species.
An  investigation  of  the  whole  problem  is  now  under  way.

*EucLADiuM  VERTiciLLATUM  (Brid.)  BSG.  Locally  abundant  on  rock
and  thin  soil  over  rocks  in  cascades  of  a  small  stream,  in  a  deep  shaded
canyon.  Common  in  wet  calcareous  habitats  in  California.

*Phascum  hyalinotrichum  Card.  &  Ther.  A  few  plants  with  sporo-
phytes  of  this  distinctive  and  interesting  moss  which  is  nearly  micro-
scopic  in  size  were  collected  with  specimens  of  Fossombronia  hispidis-
sima  quite  by  accident  as  they  had  been  confused  in  the  field  with  Br  yum
argenteum.  This  appears  to  be  only  the  third  known  collection  of  a  species
restricted  so  far  to  southern  California.  Of  course,  the  minute  size  pre-
vents  its  discovery,  but  careful  search  specifically  for  this  moss  during
its  growing  season  would  undoubtedly  result  in  the  finding  of  many  popu-
lations  over  a  much  wider  area.

"^PoTTiA  ARizoNiCA  Wareham.  Very  abundant  in  pastured  valley  bot-
tom  behind  White's  Landing;  not  in  good  condition  as  the  capsules  had
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dried  up  before  full  maturation  and  were  still  mostly  operculate.
*PoTTiA  BRYOiDES  (Dicks.)  Mitt.  A  few  scattered  plants  of  this  dis-

tinctive  species  were  found  on  bare  soil  on  top  of  the  rocky  headland  at
White's  Landing;  with  sporophytes.

TiMMiELLA  vANCOuvERiENSis  Broth.  Not  uucommou  on  steep,  shaded
slopes  and  on  the  pastured  valley  bottom  in  full  sun;  sterile.  Previously
reported  by  Sayre  (1940)  as  T.  anomala,  a  species  that  may  not  occur
in  CaHfornia  (cf.  Koch,  1950).

*ToRTULA  BOLANDERi  (Lesq.)  Broth.  Abundant  on  moist  shaded  ver-
tical  soil  banks  near  the  stream  in  a  deep  canyon,  at  middle  altitudes;
with  sporophytes.  These  specimens  and  a  collection  from  San  Diego
(Steere  17503,  March  24,  1952)  extend  the  known  range  of  the  species
considerably  southward,  from  Monterey  County.

*ToRTULA  BREViPES  (Lcsq.)  Broth.  Common  and  abundant  on  rocky
headland  at  White's  Landing  and  in  pastured  valley  bottom;  with  sporo-
phytes.

*ToRTULA  CALiroRNiCA  Bartram.  This  collection  represents  the  first
rediscovery  of  a  handsome  and  well-marked  species  since  the  collection
of  the  type  specimen  in  Riverside  County  (Bartram,  1945).  It  grew  in
small  quantity  on  a  moist  vertical  silt  bank  above  the  stream,  in  a  deep
canyon;  with  sporophytes,

ToRTULA  INTERMEDIA  (Brid.)  Brid.  Rather  abundant  on  shaded  rock
faces  in  deep  canyon;  with  sporophytes.  Reported  by  Millspaugh  and
Nuttall,  as  T.  montana.

*ToRTULA  LAEViPiLA  (Brid.)  Schwacgr.  On  inclined  tree-trunk,  about
six  feet  from  the  ground,  in  rather  open  forest,  at  middle  altitudes;  sterile.

Trichostomopsis  brevifolia  Bartram.  On  exposed  soil,  rocky  head-
land  at  White's  Landing;  with  few  sporophytes.  Koch  (1950)  reported
this  species  from  Santa  Catalina  Island  from  a  Millspaugh  collection
{4730  in  part)  .  In  the  Millspaugh  and  Nuttall  list  this  specimen,  collected
at  Avalon  Run,  is  included  under  Barbula  artocarpa,  a  badly  misunder-
stood species.

^Trichostomopsis  fayae  Grout.  Abundant  on  exposed  silt  in  open
pastured  valley  bottom  behind  White's  Landing,  and  conspicuous  for  its
perfectly  black  color,  in  contrast  to  the  various  shades  of  brown  of  the
associated mosses.

*Weissia  viridula  Hedw.  Not  at  all  common;  one  colony  of  this  cus-
tomarily  weedy  species  was  found  on  soil  at  the  shaded  face  of  a  large
boulder,  associated  with  Aster  ella  calif  ornica\  sterile.

Grimmiaceae
*Grimmia  pulvinata  (Hedw.)  Smith.  On  vertical  rock,  headland  at

White's  Landing;  a  sterile,  reduced  form.
Grimmia  trichophylla  Grev.  Not  uncommon  and  locally  abundant

in  several  places  on  shaded  rock-faces  in  deep  canyons  ;  with  sporophytes.
Reported  from  this  area  by  Millspaugh  and  Nuttall  ;  also  by  Sayre  (  1  940  )  .
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FUNARIACEAE

FuNARiA  HYGROMETRiCA  Hcdw.  Abundant  in  pastured  valley  bottom;
with  sporophytes.  A  truly  weedy  species  all  over  the  world.  Reported  by
Millspaugh  and  Nuttall.

FuNARiA  MUHLENBERGii  Tum.  On  moist  steep  silt  banks  above  stream
in  deep  canyon;  locally  abundant,  with  sporophytes  in  several  stages  of
development.  Previously  reported  by  Millspaugh  and  Nuttall.

Bryaceae

Bryum  argenteum  Hedw.  var.  lanatum  (Brid.)  BSC  Not  common,
on  rocky  headland,  White's  Landing;  with  sporophytes.  Although  a  truly
cosmopolitan  weed,  this  moss  was  not  found  in  abundance.  Reported  by
Millspaugh  and  Nuttall.

Bryum  bicolor  Dicks.  On  exposed  silt  in  pastured  valley  bottom;
with  sporophytes.  Reported  by  Millspaugh  and  Nuttall  as  B.  calif  or-
nicum.

*Bryum  canariense  Brid.  On  moist  soil,  steep  bank  above  small
stream,  in  deep  canyon;  with  sporophytes.

Bryum  capillare  Hedw.  A  variable  species,  abundant  in  many  forms,
on  soil  and  rock-faces;  with  sporophytes.  Reported  by  Kingman  (1912)
under  the  name,  B.  obconicwn,  and  by  Millspaugh  and  Nuttall  as  B.
torquescens.

Bryum  cuspidatum  (BSG.)  Schimp.  Common  on  soil,  from  shaded
moist  slopes  of  deep  canyons  to  open  insolated  valley  bottoms;  with
sporophytes.  Reported  by  Millspaugh  and  Nuttall  as  B.  intermedium.

Bartramiaceae

*Anacolia  menziesii  (Turn.)  Paris  var.  baueri  (Hampe)  Paris.  In
local  abundance  at  White's  Landing,  on  headland,  and  on  shaded  bank
in  deep  canyon  at  some  altitude;  at  the  second  locality  with  sporophytes.
The  moisture  requirements  of  this  species  are  such  that  fog  must  occur
reasonably  commonly  in  the  places  where  it  is  found.

Orthotrichaceae

Orthotrichum  cylindrocarpum  Lesq.  Reported  by  Millspaugh  and
Nuttall  from  Bulrush  Canyon,  but  not  found  in  1953.

Orthotrichum  lyellii  Hook.  &  Tayl.  Reported  by  Millspaugh  and
Nuttall  but  not  found  in  1953  in  the  White's  Landing  area.

*Orthotrichum  tenellum  Bruch.  Common  and  occasionally  abun-
dant  on  the  trunks  and  branches  of  trees  in  open  forest  in  the  upper
reaches  of  a  deep  canyon;  with  sporophytes.  The  report  of  O.  cylindrocar-
pum  from  Santa  Catalina  Island  may  be  based  on  this  species.

Cryphaeaceae

Alsia  californica  (Hook.  &  Arn.)  Sull.  Reported  by  Millspaugh  and
Nuttall,  but  not  seen  in  1953.
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Leucodontaceae
Antitrichia  californica  Sull.  Reported  by  Millspaugh  and  Nuttall,

but  not  found  in  1953  in  the  White's  Landing  areas.
*Bestia  breweriana  (Lesq.)  Grout.  On  base  of  tree  in  shade,  in  deep

narrow  canyon.  This  seems  to  be  an  extension  of  range  southward  from
Monterey  County;  sterile.

*Bestia  brevipes  (Sull.  &  Lesq.)  Broth.  On  shaded  rock-face  above
stream,  in  deep  canyon;  sterile.  This  is  not  a  common  species  anywhere
(cf.  Koch,  1950).

*Pterogonium  gracile  (Hedw.)  BSC  On  shaded  rock-face  in  deep
canyon,  in  considerable  quantity  but  sterile.  A  common  and  widely  dis-
tributed  species  in  the  state.

Thuidiaceae
Claopodium  whippleanum  (Sull.)  Ren.  &  Card.  Reported  by  Mills-

paugh  and  Nuttall  but  not  found  in  1953,  even  though  it  is  a  very  com-
mon  species  almost  throughout  California.

Haplocladium  microphyllum  (Hedw.)  Broth.  Reported  by  Sayre
(1940),  as  Thuidium  microphyllum;  not  represented  in  the  1953  col-
lections.

Amblystegiaceae
*Amblystegium  compactum  (C.  Miill.)  Grout.  On  moist  soil  below

cascade  of  small  stream  in  deep  canyon;  sterile.  This  collection  estab-
lishes  an  interesting  disjunction,  as  the  species  is  otherwise  known  in
California  from  the  northern  part.

Brachytheciaceae
Camptothecium  aeneum  (Mitt.)  Jaeg.  &  Sauerb.  var.  dolosum

(Ren.  &  Card.)  Grout.  On  shaded  rock-face  near  stream,  deep  canyon;
with  sporophytes.  Reported  by  Millspaugh  and  Nuttall  as  C.  dolosum.

*Camptothecium  alsioides  Kindb.  On  soil  at  base  of  tree  in  deep
shaded  canyon  ;  with  sporophytes.  This  is  a  considerable  extension  south-
ward  of  the  geographical  range  of  a  species  described  from  Marin  County
and  otherwise  still  known  only  from  northern  California.

*Camptothecium  pinnatifidum  (Sull.  &  Lesq.)  Jaeg.  &  Sauerb.  On
moist  shaded  soil  in  deep  canyon;  sterile.  This  is  a  common  and  widely
distributed  species  in  California,  usually  on  rock.

Camptothecium  arenarium  (Lesq.)  Jaeg.  &  Sauerb.  Reported  by
Millspaugh  and  Nuttall,  but  not  found  in  1953.

Eurhynchium  pulchellum  (Hedw.)  Jenn.  and  R.  pulchellum
var.  SCABRISETUM  Grout.  These  were  reported  by  Sayre  (1940)  from  col-
lections  made  by  Cockerell.  In  view  of  the  generally  northern  and  mon-
tane  distribution  of  the  species  and  the  eastern  range  of  the  variety,  it  is
possible  that  these  reports  are  based  on  Sclero  podium  illecebrum,  a  re-
markably  variable  species  that  produces  forms  parallel  to  those  of  E.
pulchellum.  Attempts  to  obtain  material  of  these  collections  for  further
study  have  been  unsuccessful.
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'''HoMALOTHECiuM  NUTTALLii  (Wils.)  Grout.  Abundant  on  the  base
of  a  tree  in  open  forest  in  the  upper  reaches  of  a  large  canyon  ;  with  sporo-
phytes.  A  very  common  Pacific  Coast  species.

*ScLEROPODiuM  CAESPiTOSUM  (Wils.)  BSG.  On  shaded  soil  in  deep
canyon;  sterile.  A  common  Californian  species.

ScLEROPODiuM  CALiFORNicuM  (Lcsq.)  Ren.  &  Card.  On  soil  over  rock
in  deep  canyon;  sterile.  Reported  from  the  same  area  by  Millspaugh  and
Nuttall.

*ScLEROPODiuM  coLPOPHYLLUM  (Sull.)  Grout.  On  soil,  steep  bank
above  stream,  deep  canyon;  sterile.  A  variable  species  that  may  represent
only  an  extreme  form  of  one  of  the  others  listed  here.

ScLEROPODiuM  iLLECEBRUM  (Schwacgr.)  BSG.  Very  abundant  on
shaded  vertical  rock-faces  in  deep  canyon;  with  sporophytes.  This  ma-
terial  is  of  more  than  casual  interest  because  it  differs  from  all  other  forms
of  the  species  known  to  the  author  through  the  presence  of  numerous
spines  on  the  back  of  the  costa,  at  and  near  its  apex,  arranged  in  a  pecti-
nate  fashion.  However,  it  is  hardly  necessary  to  give  nomenclatural  rec-
ognition  to  this  race,  in  view  of  the  fundamental  variability  of  the  basic
species.  Reported  by  Millspaugh  and  Nuttall  as  "One  of  the  commoner
mosses  of  the  island";  also  listed  by  Say  re  (1940).

Stanford University,
Stanford, California.
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