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CRITICAL  BRYOPHYTES  FROM  THE  KEWEENAW
PENINSULA,  MICHIGAN

William  Campbell  Steere

(Continued from page 14)

For  help  kindly  given  in  identification,  the  writer  is  grateful  to  E.
B.  Bartram,  A.  W.  Evans,  M.  Fulford,  A.  J.  Grout,  and  A.  J.
Sharp.

Species  of  bryophytes  which  are  new  to  the  flora  of  Michigan  are
marked  in  the  following  list  with  an  asterisk.

HEPATICAE

RlCCARDIACEAE

Metzgeria  furcata  (L.)  Dumort.  This  species  was  collected  in
July,  1933,  on  large  basaltic  boulders  near  Copper  Harbor.  1  Since
then,  it  has  been  discovered  to  be  locally  common  at  one  locality  in
the  Huron  Mountains.  2

Careful  search  during  the  summer  of  1935  brought  to  light  several
new  stations  in  Keweenaw  County,  although  all  the  colonies  occupied
the  same  type  of  habitat,  namely,  the  shaded,  perpendicular  sides  of
trap-rock  ledges  and  large  isolated  fragments  of  the  same  rock.

Pelliaceae

Pellia  Neesiana  (Gottsche)  Limpr.  On  a  rotten  log  in  a  small
stream  along  the  road  to  Jacobs  vi  lie,  Houghton  County,  September,
1935.

Pellia  Fabroniana  Raddi.  On  wet  trap-rock  and  conglomerate
ledges,  Horseshoe  Harbor,  Keweenaw  County,  September,  1935.

LOPHOZIACEAE

*Jungermannia  Schiffneri  (Loitlesb.)  Evans.  On  wet  trap-rock
ledge,  shore  of  Copper  Harbor,  Keweenaw  County,  September,  1935.

This  species  has  a  noteworthy  disjunct  distribution  (Fig.  4).  It
has  been  reported  from  Hector  and  Stephen,  British  Columbia,  very
close  to  the  Alberta  boundary  line,  3  and  also  from  across  the  boundary
line,  in  Alberta.  4  The  only  other  area  known  in  North  America  is  in

1 Steere, W. C, Unreported or otherwise interesting bryophytes from Michigan,
Bryologist 37: 57-62, 1934.

2 Nichols, G. E., loc. cit., 1935
3  Evans,  A.  W.,  Notes  on  North  American  IJepaticae,  VII.,  Bryologist  20:  17-28,

1917.
4 Brinkman, A. H., List of hepatics of Pacific coast and adjoining territory, Rept.

Prov. Museum Nat. Hist. B. C, 1933: 24-33, 1934.
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the  Lake  Superior  region:  Duluth,  Minnesota;  1  Douglas,  Bayfield,
and  Iron  counties,  Wisconsin,  2  '  3  all  of  which  adjoin  Lake  Superior.

*Jungermannia  SPiiAEROCARPA  Hook.  On  rocks  which  are  kept
moist  by  seepage  water  and  spray,  but  not  washed  over  by  waves,
Copper  Harbor,  Keweenaw  County,  September,  1935.

This  species  is  known  from  the  Pacific  Coast  (California,  Washing-
ton,  British  Columbia,  Alaska);  from  the  Rocky  Mountain  area
(Colorado,  Wyoming,  Alberta),  and  from  the  Lake  Superior  shores
of  Minnesota,  Wisconsin  and  Michigan.  It  has  also  been  reported
from  King  Oscar's  Land  and  from  Ellesmereland.  4

Leiocolea  Gillmani  (Aust.)  Evans,  Bryologist  38:  83.  1935.
[Lophozia  Kaurini  (Limpr.)  Steph.].  This  is  one  of  the  most  charac-
teristic  species  to  be  found  in  sheltered  places  on  the  rocky  shores  of
Keweenaw  Peninsula.  It  grows  in  large  mats  just  above  the  water
level  on  the  trap-rock  and  conglomerate  ledges  which  form  the  shores
of  Agate,  Copper  and  Horseshoe  Harbors.  Perianths  are  produced
in  abundance  in  these  places.

This  is  a  distinctly  boreal  species.  The  first  North  American  report
was  from  Alaska  (in  1903).  The  range  has  been  extended  since
throughout  the  northern  Rocky  Mountains,  to  the  Lake  Superior
shores  of  Minnesota,  Wisconsin  and  Michigan,  and  to  a  very  few
eastern  stations  (in  Quebec  and  Vermont).  The  southernmost  known
locality  in  the  United  States  is  West  Jefferson,  Ohio.

Leiocolea  heterocolpa  (Thed.)  Buch.  This  species  is  not  un-
common  in  crevices  of  the  low  trap-rock  and  conglomerate  cliffs  along
the  lake  shore,  yet  always  above  the  reach  of  storm  waves,  and  oc-
casionally  on  rotten  wood  in  the  forest,  Keweenaw  Countv,  September,
1935.

The  range  of  this  species,  although  wide,  is  typically  arctic-alpine.
Lophozia  attenuata  (Mart.)  Dumort.  On  moist  trap-rock  ledges

along  the  shore  of  Copper  Harbor  and  abundant  on  rotten  logs  in  the
forest,  Fort  Wilkins,  September,  1935.

Another  species  of  the  Lake  Superior  region  which  is  otherwise
found  in  the  United  States  only  in  the  mountains  of  New  England
and  in  the  far  western  states.

Lophozia  Hatcheri  (Evans)  Steph.  One  of  the  most  common

i Conklin, G. H„ Report of the Curator of the Hf.patic Herbarium of the Sullivant
Moss Society for 192Jf, Bryologist 28: 13-14. 1925.

•Evans,  A.  W.,  Notei  on  North  American  Jlepaticae,  VII.,  Bryologist  20:  17-28,
1917.

• Conklin, G. H., The Hepaticae of Wisconsin, Trans. Wis. Acad. 24: 197-247, 1929.
4 Bryhn. N.. Bryophyta in itinere polari Norvagorum secundo collecta, Rept. 2d.

Norweg. Arct. Exped. "Fram." 2 (11): 1-260, 1907.
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species  on  moist  trap-rock  and  conglomerate  ledges  along  the  shore
of  Copper  Harbor;  also  frequent  on  the  ground  and  on  boulders  in
wet  forest  and  on  clay  banks  along  the  road  between  Phoenix  and
Copper  Harbor,  July,  1933  and  September,  1935.

The  geographical  distribution  of  this  species  is  very  much  like
that  of  the  last.  The  only  other  record  from  the  Lake  Superior
region  is  from  the  Huron  Mountains.

Lophozia  Kunzeana  (Hiiben.)  Evans.  Locally  common  on  moist
trap-rock  and  conglomerate  ledges  at  Copper  Harbor  and  on  high
cliffs  along  Lake  Superior;  also  on  the  ground  and  on  boulders  in  deep
forest  along  the  lake,  Fort  Wilkins,  Keweenaw  County,  September,
1935.

This  species  is  another  member  of  the  arctic-alpine  group,  and
shows  the  usual  interesting  distribution.  Keweenaw  Peninsula  is
only  the  second  known  locality  in  the  Lake  Superior  district  for  this
hepatic.  The  previous  report,  and  the  first  one,  was  made  by  Nichols
on  the  basis  of  material  collected  in  the  Huron  Mountains.

Lophozia  loxgidexs  (Lindb.)  Macoun.  On  rotten  logs  in  wet
woods,  Fort  Wilkins,  Keweenaw  County,  September,  1935.

This  hepatic  is  known  in  Michigan  only  from  several  localities  near
Lake  Superior,  and  on  Isle  Royale.  It  is  one  of  a  number  of  arctic-
alpine  species  that  are  characteristic  of  the  Lake  Superior  shore.

*Lophozia  obtusa  (Lindb.)  Evans.  On  humus  and  boulders  in
dense,  wet  forest  at  Fort  Wilkins,  Keweenaw  County,  along  the  shore
of  Copper  Harbor,  September,  1935.

This  species  was  first  reported  for  North  America  from  Juneau,
Alaska,  and  was  subsequently  found  to  have  a  rather  wide  range  in
the  western  mountains  (Wyoming,  Idaho,  Washington,  Oregon,
British  Columbia),  although  nowhere  common.  It  has  also  been
reported  from  Ellesmereland,  and  from  one  New  England  station
(Franklin  County,  Maine).  This  is  the  first  report  of  the  species  in
the  Lake  Superior  region,  although  on  the  basis  of  the  geographical
distribution  of  many  other  species,  its  presence  in  Michigan  is  not  at
all  astonishing.

Tritomaria  exsectiformis  (Breidl.)  Schiffn.  On  rotten  logs,
humus,  and  moist  rocks  in  forest,  Houghton  County,  September,
1935;  Keweenaw  County,  September,  1935.

This  hepatic,  although  not  at  all  a  "critical"  species,  is  noteworthy
because  of  its  abundance  in  Keweenaw  and  Houghton  Counties.
In  the  dense  Thuja  swamps  near  the  ship  canal,  between  Lake  Linden
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and  Jacobsville,  in  Houghton  County,  the  shaded  roadside  is  often
covered  with  mats  of  this  species,  in  a  pure  growth,  several  feet  across,
and  conspicuous  because  of  the  terminal  clusters  on  each  plant  of  the
characteristic  reddish  gemmae.

Tritomaria  quinquedentata  (Huds.)  Buch  [Lophozia  quin-
quedentata  (Huds.)  Cogn.]  On  moist  trap-rock  and  conglomerate
ledges  along  the  lake  shore,  often  growing  just  above  the  water  level
and  then  usually  associated  with  Scapania  cusj/iduligera  (Nees)  K.
Mull,  and  Leiocolea  Gillmani  (Aust.)  Evans;  on  rotten  wood,  humus,
and  boulders  in  dense,  wet  woods,  Fort  Wilkins;  also  on  moist  talus
blocks,  near  Cliff,  Keweenaw  County,  September,  1935.

This  is  a  characteristically  northern  species,  and  is  known  in  Mich-
igan  only  from  Isle  Royale  and  the  south  shore  of  Lake  Superior.

Sphenolobus  Hellerianus  (Nees)  Steph.  Common  on  rather
dry  rotten  logs  in  maple  forest,  Keweenaw  County,  September,  1935.

This  is  a  distinctly  northern  species,  and  usually  is  abundant
wherever  it  occurs.

Ptilidiaceae

Blepharostoma  trichophyllum  (L.)  Dumort.
This  is  one  of  the  most  abundant  hepatics  on  moist  rock  ledges

along  the  shore  of  Lake  Superior,  where  it  often  forms  great  mats.
It  is,  in  places,  one  of  the  most  characteristic  and  conspicuous  members
of  the  plant  association  inhabiting  the  upper  part  of  wet  ledges.
The  conspicuousness  of  so  small  a  species  is  noteworthy,  as  well  as
the  habitat.  Throughout  the  greater  part  of  Michigan,  this  species
is  found  only  on  humus  or  decaying  wood,  and  becomes  more  and
more  rare  to  the  south.  It  is  apparently  a  typically  northern  species,
saxicolous  under  optimum  conditions,  but  able  to  exist  on  other  sub-
strata.

SCAPANIACEAE

Scapania  cuspiduligera  (Nees)  K.  Mull.  This  unique  hepatic  is
locally  very  common  on  the  low  trap-rock  and  conglomerate  ledges
which  form  the  shores  of  Agate,  Copper  and  Horseshoe  Harbors,  and
is  most  often  accompanied  by  Leiocolea  Gillmani  (Aust.)  Evans,
Keweenaw  County,  September,  1935.

It  is  easily  recognized  in  the  field  by  the  turgid  appearance  of  the
erect  stems,  upon  which  the  lobes  of  the  uppermost  leaves  are  nearly
equal  in  size.  Each  plant  usually  bears  at  the  apex  large  masses  of
very  dark  gemmae,  a  characteristic  which  aids  further  to  make  identi-
fication  of  the  species  easy.  The  diagnostic  characteristics  by  which
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this  plant  may  be  recognized  microscopically  have  recently  been  re-
viewed  by  Evans.  1  It  is  apparently  not  found  very  frequently  in
this  country.  The  first  locality  recorded  from  North  America  was
Pike's  Peak,  Colorado  (1915).  Other  localities  in  the  western  Moun-
tains  (California,  British  Columbia,  Alberta)  were  soon  discovered.
In  1929  2  this  species  was  reported  from  Bayfield  County  on  the  Lake
Superior  shore  of  Wisconsin.  Very  recently  28  it  has  been  reported
from  the  shore  of  Lake  Superior  near  the  Montreal  River,  which
forms  the  Wisconsin-Michigan  boundary.  The  Keweenaw  specimens
make  the  disjunct  distribution  of  Scajjania  cuspiduligera  even  more
significant.

Frullaniaceae

Frullania  Bolanderi  Aust.  This  species  is  relatively  common  on
the  trunks  of  various  kinds  of  trees  (poplar,  ash,  birch,  and  arbor
vitae)  in  the  wet  woods  and  swamps  of  Houghton  and  Keweenaw
Counties.

It  is  easily  recognized  in  the  field,  even  without  a  lens,  by  the  spe-
cialized  erect  branches  without  leaves.  These  structures  project  out
beyond  the  prostrate,  leafy  stems,  often  in  enormous  numbers,  so  that
well  developed  mats  often  have  a  curiously  denuded  appearance.

In  view  of  the  abundant  production  and  dispersal  of  the  caducous
leaves,  which  act  as  a  specialized  means  for  vegetative  reproduction,
this  species  might  be  expected  to  be  as  common  and  widespread  as
the  familiar  Marchantia  polymorpha  L.  Actually,  however,  its  geo-
graphic  distribution  is  perhaps  as  remarkable  as  that  of  any  other
American  hepatic  (Fig.  5).  It  was  originally  described  from  the
vicinity  of  San  Francisco,  California,  in  1869.  Through  the  next
fifty  years,  its  known  range  was  extended,  as  might  be  expected,  up
the  west  coast  into  Oregon,  Washington,  and  British  Columbia,  so
that  now  the  species  is  known  to  be  not  uncommon  there.  In  1914  3
it  was  reported  from  Douglas  County,  Wisconsin,  a  remarkable  range
extension.  The  following  year,  it  was  recorded  4  from  Bic,  Rimouski
County,  Quebec.  More  recent  range  extensions  have  been  to  Emmet

1 Evans, A. W. and G. E. Nichols, The liverwort flora of the Upper Michigan Penin-
sula,  Bryologist,  38:  81-91,  1935.

2 Conklin, G. H.,  loc. cit.,  1929.
3 Conklin, G. H., Preliminary report on a collection of Hepaticae from the Duluth-

Superior district, slates of Minnesota and Wisconsin, Trans. Wis. Acad. Sci., 17 (2):
985-1010, 1914.

* Evans,  A.  W.,  Notes on North American Hepaticae,  VI.,  Bryologist 18: 8 1-5)1,
1915.
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County,  Iowa,  1,  2  which  is  the  southernmost  station  in  the  central
states,  to  Cook  County,  Minnesota,  3  and  to  Isle  Royale.  4  It  has
been  reported  still  more  recently  from  the  Porcupine  Mountains  and
Keweenaw  County,  Michigan,  6  and  also  from  Maine.  6

In  general,  then,  the  geographical  range  of  Frullania  Bulavdrri  ap-
pears  broken  up  into  three  remote  and  isolated  "  islands:"  (1)  through-
out  the  Pacific  coast  area  of  the  United  States  and  Canada,  (2)
around  the  southwest  end  of  Lake  Superior,  and  (3)  in  the  unglaciated
part  of  the  Gaspe  Peninsula  of  Quebec,  with  an  extension  into  Maine.
The  discovery  of  this  hepatic  in  western  Iowa  is  significant,  although
it  is  still  impossible  to  determine  whether  it  represents  an  extension
southward  of  the  Lake  Superior  "island"  or  an  outlier  of  another
isolated  group.  This  anomalous  geographical  distribution  gains  still
more  significance  because  of  its  resemblance  to  that  of  many  of  the
vascular  plants  reported  from  the  Keweenaw  Peninsula  by  Fernald.

*Frullama  Oakesiana  Aust.  On  the  trunk  of  Thuja  in  a  dense
swamp  near  the  ship  canal,  west  of  Jacobsville,  Houghton  County,
September,  1935,  mixed  with  Frullania  cboraccnsis  Gottsche.

Although  this  uncommon  species  was  not  recognized  in  the  field,  it
was  collected  because  of  the  slight  but  perceptible  macroscopic  differ-
ences  from  the  ubiquitous  and  exceedingly  abundant  F.  eboraccmiti.
Under  a  lens,  the  autoecious  inflorescence  makes  identification  rela-
tively  easy.

At  present,  this  hepatic  is  known  only  from  New  England,  Nova
Scotia,  several  localities  in  Quebec,  and  from  the  shores  of  Lake
Superior  in  Minnesota,  Wisconsin  and  now  Michigan.

Frullania  Asagrayana  Mont.  This  common  and  widely  dis-
tributed  liverwort  does  not  seem  to  be  particularly  frequent  in  Kewee-
naw  County.  When  it  occurs,  it  is  more  apt  to  be  on  somewhat
exposed  conglomerate  cliffs  than  on  trees,  which  form  the  usual  habi-
tat  elsewhere  in  the  state;  July,  1933  and  September,  1935.

1 Conklin, G. H., Report of the Curator of the Hepatic Department of the Sullirunt
Moss Society for 192X, Bryologist, 32: 21-23, 1929.

• Conard, H. S. and B. O. Wolden, A key to the mosses of the Okoboji region, Univ.
Iowa Studies Nat. Hist. 14 (7): 1-27, 1932.

•Conklin, G. H., A correction, with additions, Bryologist 31: 33, 1928.
* Thorpe, Frances J. and A. H. Povah, loc. cit., 1935.
5 Evans,  A.  W. and G.  E.  Nichols,  loc.  cit.,  1935.
6 Parlin, J. 0., Notes on lichens and bryophi/tts from Maine, Bryoloiiist 38: 78-80,

1935.
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MUSCI
Andreaeaceae

Andreaea  petrophila  Ehrh.  Locally  abundant  and  in  good  fruit-
ing  condition,  on  talus  blocks  at  foot  of  high  cliffs  near  Phoenix  and
Cliff,  Keweenaw  County,  September,  1935.

This  species,  although  widespread  in  North  America,  usually  at
high  altitudes,  has  been  reported  from  only  two  localities  in  Michigan,
Isle  Royale  and  the  Huron  Mountains.

Fissidentaceae

Fissidens  osmu.ndioides  Hedw.  Not  uncommon  on  wet  rocks  in
small  bays  and  "harbors"  at  the  lake  level,  or  in  seepage  pools,
Keweenaw  County,  September,  1935.

DlTRICHACEAE

Saelania  glaucescens  (Hedw.)  Broth.  This  moss,  which  is  easily
recognized  because  of  the  glaucous  color  of  the  plants,  is  not  un-
common  in  crevices  of  rather  dry  conglomerate  and  trap-rock  cliffs
and  ledges,  Copper  Harbor  and  vicinity,  Keweenaw  County,  Sep-
tember,  1935.

Distichium  capillaceum  (Sw.)  Bry.  Eur.  Rather  uncommon  in
crevices  of  the  lake  shore  rocks,  Copper  Harbor,  Keweenaw  County,
September,  1935.

It  is  somewhat  surprising  that  this  common  boreal  species  is  not
more  abundant  in  the  region.

Seligeriaceae

Seligeria  DonIANA  (Sm.)  C.  Mull.  Locally  abundant  in  crevices
of  a  rather  dry  conglomerate  cliff  west  of  Copper  Harbor,  Keweenaw
County,  September,  1935.

Blindia  acuta  (Huds.)  Bry.  Eur.  Not  at  all  uncommon  along  the
shores  of  Copper  Harbor  on  low  trap-rock  and  conglomerate  ledges,
which  are  often  wave-washed;  usually  sterile,  September,  1935.

DlCRANACEAE

Dicranella  Grevilleana  (Brid.)  Schimp.  Infrequent  in  moist,
shaded  crevices  on  shore  cliffs  near  Copper  Harbor,  Keweenaw
County,  September,  1935.

This  species  has  been  reported  previously  from  Mackinac  Island,
and  from  the  Munising  region  of  Alger  County,  Michigan.

Paraleucobryum  longifolium  (Ehrh.)  Loeske.  Exceedingly
frequent  and  abundant  on  rocks  in  moist,  shaded  places,  especially
on  talus  blocks  where  the  slopes  have  been  encroached  upon  by  the
forest,  Keweenaw  County,  September,  1935.
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DlCHODONTITJM  PKLLUCIDUM  (Hedw.)  Schimp.  Common  on  trap-
rock  and  conglomerate  cliffs  and  ledges,  where  the  rocks  are  kept
moist  by  spray,  or  higher,  along  seepage  channels,  Keweenaw  County,
July,  1933  and  September,  1935.

This  moss  is  exceedingly  variable,  depending  apparently  upon  the
amounts  of  moisture  and  light  which  it  receives.

*Dicranoweisia  crispula  (Hedw.)  Lindb.  Locally  common  along
moisture-retaining  seams  and  joints  of  exposed  trap-rock  cliff,  shore
of  Copper  Harbor,  September,  1935.

This  species,  from  its  geographical  distribution,  is  evidently  typi-
cally  arctic-alpine.  It  is  widespread  on  the  Pacific  coast,  and  in  the
Rocky  Mountain  area,  but  is  apparently  known  in  the  eastern  states
only  from  the  summit  of  Mount  Marcy,  in  the  Adirondacks.  The
presence  of  the  species  in  the  Lake  Superior  region  is  therefore  signifi-
cant.

Oncophorus  Wahlenbergii  Brid.  On  rotten  wood  in  dense
forest,  Fort  Wilkins,  Keweenaw  County,  September,  1935.

"ONCOPHORUS  virens  (Sw.)  Brid.  Frequent,  and  often  abundant,
on  wet  trap-rock  and  conglomerate  ledges,  Copper  Harbor  and  vi-
cinity,  Keweenaw  County,  September,  1935;  also  collected  on  the
sandstone  ledges  on  the  west  side  of  All  Train  Point,  in  Alger  County,
in  July,  1933.

The  geographical  range  of  Oncophorus  virens  is  of  much  interest.
In  his  revision  of  the  genus  Williams  1  makes  the  following  statement
of  distribution:  "Greenland  to  Alaska  and  south  to  Gaspe  County,
Quebec,  Minnesota,  and  California."  The  range  has  been  extended
in  the  Rocky  Mountain  area  since  1913,  but  so  far  as  I  can  discover,
no  new  eastern  records  have  been  published.  The  Minnesota  speci-
men  is  from  the  Lake  Superior  highland  region,  so  that,  including  the
present  material,  the  species  has  a  significantly  disjunct  distribution.

Encalyptaceae

Encalypta  ciliata  (Hedw.)  Hoffm.  Rather  frequent,  but  rarely
abundant,  in  creviees  of  trap-rock  and  conglomerate  cliffs,  both  along
the  shore  of  Lake  Superior  and  inland,  Keweenaw  County,  1935.

This  is  apparently  the  most  common  species  of  Encalypta  in  the
Upper  Peninsula  of  Michigan.

POTTIACEAE
Tortella  eragilis  (I)runnn.)  Limpr.  Not  uncommon  on  cal-

careous  rocks,  both  along  the  shore  of  Lake  Superior  and  on  tains
blocks;  Keweenaw  County,  1935.

1 Williams, R. S., Dicranaceai, North Amer. Flora 15: 77-158, 1013.
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This  is  apparently  the  first  report  of  the  species  from  the  Upper
Peninsula.

Didymodon  recurvirostris  (Hedw.)  Jennings  (D.  rubellus
(Hoffm.)  Bry.  Eur.).  On  moist  rock  ledges  along  the  shore  of  Copper
Harbor,  Keweenaw  County,  July,  1933  and  September,  1935.

Tortula  muralis  Hedw.  Common  and  abundant  on  dry,  exposed
trap-rock  and  conglomerate  ledges,  along  the  lake  shore  or  inland.
It  often  forms  great  mats  many  feet  across  on  roadside  ledges  and  on
the  bare  summits  of  ridges,  and  is  usually  associated  there  with
Rhacomitrium  ameseens  (Timm)  Brid.:  Keweenaw  County,  July,  1933
and  September,  1935.

Grimmiaceae

Rhacomitrium  microcarpum  (Schrad.)  Brid.  Infrequent  on  dry,
exposed  talus  blocks,  near  Cliff,  Keweenaw  County,  September,  1935.

Rhacomitrium  canescens  (Timm)  Brid.  Frequent  and  abundant
on  dry,  exposed  trap-rock  and  conglomerate  ledges  throughout  Kewee-
naw  County,  especially  conspicuous  along  roadsides,  July,  1933  and
September,  1935.

Bryaceae

Pohlia  proligera  Lindb.  Not  uncommon  on  moist  rocks  and
soil  along  the  shore  of  Copper  Harbor,  Keweenaw  County,  September,
1935.

The  geographical  distribution,  as  this  species  has  very  recently  been
redefined  by  Andrews'  shows  it  to  be  a  high-boreal  species,  with  the
characteristic  range  Rocky  Mountains  (Colorado,  British  Columbia);
Lake  Superior  region  (Minnesota,  Wisconsin,  Michigan)  ;  Quebec.

Mniaceae

Mnium  Drummondii  Bry.  Eur.  On  the  ground  in  Thuja  swamp,
Port  Wilkins,  July,  1933.

The  pale  color  of  the  leaves,  which  undergo  very  little  alteration  in
shape  or  position  during  drying,  and  the  small,  pale,  clustered  sporo-
phytes  make  this  species  one  of  the  easiest  to  recognize.  In  spite  of
this  fact,  many  of  the  specimens  in  herbaria  identified  as  M.  Drum-
mondii  are  actually  M.  cuspidatum  Hedw.

Meeseaceae

Meesea  trichodes  (Hedw.)  Spruce.  Not  rare  on  moist  rock
ledges  along  the  shores  of  Copper  Harbor,  usually  associated  with
Preissia  quadrata  (Scop.)  Nees  and  Leiocolea  GUlmaui  (Aust.)  Evans,
Keweenaw  County,  September,  1935.

1 Andrews, A. L., Bryaceae, Moss Flora of North America 2 (3) : 184—210, 1935.
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Bartramiaceae
Plagiopus  Oederi  (Gunn.)  Limpr.  Not  infrequent  in  moisture-

retaining  crevices  of  conglomerate  cliffs  west  of  Copper  Harbor,
Keweenaw  County,  September,  1935;  often  in  fruit.

Bartramia  pomiformis  Hedw.  Not  found  on  the  lake  shore,  but
very  common  inland  on  sheltered  rocks,  especially  on  talus  slopes,
Keweenaw  County,  September,  1935.

TlMMIACEAE

Timmia  austriaca  Hedw.  Locally  abundant  in  a  few  places
where  the  forest  comes  to  the  edge  of  the  low  trap-rock  and  conglomer-
ate  cliffs  which  form  the  shores  of  Copper  Harbor,  and  where  the  soil
and  atmosphere  are  kept  continually  moist  by  the  spray,  Keweenaw
County,  September,  1935.

Although  this  moss  occurs  in  only  a  few  places  along  the  shore,
wherever  it  does  appear  it  is  exceedingly  abundant,  and  very  con-
spicuous  because  of  the  large  size  both  of  the  individual  plants  and  of
the  mats.  Whereas  sterile  Timmia  vicaapolitana  Hedw.  might  be
mistaken  for  and  passed  by  as  a  Cathariu.ca,  T.  austriaca  Hedw.  much
resembles  a  large  Polytrichvm,  and  if  sterile  might  be  mistaken  for
some  member  of  that  genus.  The  plants  bear  abundant  sporophytes,
however,  some  of  which,  in  September,  are  just  past  maturity  and
deopcrculate,  whereas  the  others  are  very  young,  and  will  without
doubt  produce  and  mature  their  capsules  the  following  summer.

Timmia  austriaca,  in  America,  has  hitherto  been  considered  to  be
exclusively  western  or  arctic.  It  was  first  discovered  and  reported
from  Colorado.  In  1884  Lesquereux  and  James  1  gave  as  the  distribu-
tion  of  the  species  simply  "Rocky  Mountains  of  Colorado."  In  the
most  recent  revision  of  our  American  species  of  Timmia,  Miss  Sayre  2
gives  for  T.  austriaca  a  much  wider,  but  nevertheless  consistently  and
distinctly  northwestern  range,  as  follows:  "Greenland,  Yukon  Terri-
tory,  Alberta,  British  Columbia,  Vancouver  Island;  in  the  United
States,  Rocky  Mountains  south  to  New  Mexico,  east  to  Nebraska."
This,  then,  is  a  distinctly  northern  and  western  species,  which  illus-
trates  very  well  the  isolation  of  western  plants  in  the  Keweenaw
Peninsula  (Fig.  1).

Orthotrichaceae

Orthotrichum  anomalum  Hedw.  On  cliffs  of  soft  Cambrian  sand-
stone,  near  Bete  (iris,  Keweenaw  County,  September,  1935.

1 Lesquereux, L. and T. P. James, Manual of the Mosses of North America, 447 pp.,
6 pi., Boston, 1884.

'Sayre, Geneva, Timmiaceae, Moss Flora of Isorth America 2 (3): 145-14'.), 11)35.
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*Orthotrichum  strangulatum  Schwaegr.  Locally  abundant  on
the  vertical  sides  of  an  enormous  boulder  in  the  forest  at  base  of  talus
slope,  near  Cliff,  Keweenaw  County,  September,  1935.

Although  this  is  a  relatively  common  and  widespread  moss,  it  does
not  seem  to  have  been  reported  from  Michigan  previously.

Orthotrichum  spkciosum  Nees.  Common  on  trunks  of  ash  and
poplar  in  moist  forest,  Keweenaw  County,  September,  1935.

Orthotrichum  obtusifolium  (Schrad.)  Brid.  On  the  trunks  of
deciduous  trees  in  dense  woods,  infrequent,  but  usually  in  fruit,  Fort
Wilkins,  Keweenaw  County,  September,  1935.

Neckeraceae

Neckera  pen  n  ata  Hedw.  Very  common  on  trees  in  moist  forests,
also  frequent  on  rocks.  Some  of  the  depauperate  forms  on  exposed
rocks,  especially  along  the  shore  of  Lake  Superior,  very  puzzling.
Throughout  Keweenaw  County,  July,  1933  and  September,  1935.

Homalia  Jamesii  Schimp.  Very  frequent  and  abundant  on  trap-
rock  blocks  in  the  forest  at  base  of  talus  slopes;  Keweenaw  County,
September,  1935.

Theliaceae

Myurella  julacea  (Till.)  Bry.  Eur.  Not  uncommon  in  moist
crevices  of  trap-rock  and  conglomerate  cliffs,  in  the  vicinity  of  Copper
Harbor,  Keweenaw  County,  September,  1935.

Myurella  gracilis  (Weinm.)  Lindb.  On  trap-rock  ledges  along
the  Silver  River,  between  Eagle  Harbor  and  Copper  Harbor,  Kewee-
naw  County,  September,  1935.

Leskeaceae

*Pseudoleskea  OLIGOCLADA  Kindb.  Very  common  and  abundant
on  rather  dry  boulders  in  hardwood  forests  and  on  shaded  talus
slopes,  usually  in  good  fruiting  condition,  Keweenaw  County,  July,
1933  and  September,  1935.

Although  the  fine  fruiting  material  collected  in  1933  was  discovered
to  be  a  Psevdoleskca,  final  determination  was  not  completed  until  the
1935  collections  had  been  made.  This  species  was  also  collected  in  the
Porcupine  Mountains  by  Dr.  Nichols  and  the  writer,  in  August,  1935.

This  moss  has  perhaps  the  most  significant  geographical  distribu-
tion  of  any  of  the  mosses  yet  known  from  the  Keweenaw  Peninsula
(Fig.  3).  It  was  originally  described  from  material  collected  on  Van-
couver  Island.  Since  the  original  description  of  the  species,  its  range
has  been  extended  considerably.  In  the  most  recent  revision  of  the
genus,  Sharp  1  says:  "On  rocks  in  the  mountains,  British  Columbia

1 Sharp, A. J., Pseudoleskea, Moss Flora of North America, 3 (4): 186-190, 1934.
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to  Colorado  and  Utah."  This  species  probably  agrees  better  than  any
of  the  others  with  the  present  distribution  of  many  of  the  vascular

plants  reported  by  Fernald  from  Keweenaw  County.

Amblystegiaceae

Hygroamblystegium  fluviatile  (Sw.)  Loeske.  Not  uncommon
in  small  rock  pools  and  water-filled  joints  and  seams  along  the  rocky
shores  of  Lake  Superior,  near  Copper  Harbor,  Keweenaw  County,
September,  1935.

Hygkoamblystegium  orthocladon  (Wils.)  Loeske.  Frequent  on
wave-washed  rocks,  near  the  water  line,  or  in  beach  pools,  near
Copper  Harbor,  September,  1935.

Hygroamblystegium  irriguum  (Wils.)  Loeske  var.  BPINIFOLIUM
(Sch.)  Grout.  In  beach  pools,  Copper  Harbor  and  Horseshoe  Harbor,
Keweenaw  County,  September,  1935.

*Hygroamblystegium  irriguum  (Wils.)  Loeske  forma  Marian-
opolitanum  Dupret.  In  seepage  channels  through  trap-rock  ledges
along  the  shore  of  Copper  Harbor,  Keweenaw  County,  September,
1935.  ,  ,  .

Hygrohypnum  molle  (Dicks.)  Loeske.  At  water  level,  in  crevices
of  conglomerate  ledge  along  shore  of  Lake  Superior,  west  of  Copper
Harbor,  September,  1935.  Also  collected  earlier  in  the  summer  in
the  Porcupine  Mountains.

Lesquereux  and  James  interpreted  II  y  pnum  molle  Dicks,  very
broadly  and  considered  it  as  a  common  eastern  species.  As  a  result  of
later  and  more  intensive  study,  as  well  as  a  trend  toward  narrower
species  concepts,  the  old  species  was  split  into  two,  which  are  the
present  Hygrohypnum  molle  and  H.  dilatatum.  (Wils.)  Loeske.  It  is
rather  surprising  to  discover  that  the  current  //.  molle  has  a  completely
western  range.  For  its  distribution,  Grout  1  gives:  "On  stones  in
streams;  arctic-alpine  and  infrequent.  Northwestern  U.  S.  and  west-
ern  Canada  from  the  Rocky  Mountains  northward  and  westward."
In  fact,  the  wide  distribution  of  this  species  in  the  Pacific  northwest
is  so  well  recognized  that  it  is  used  as  the  final  distinguishing  mark  of

the  species  in  Grout's  key.
The  interrelation  of  Hygrohypnum  molle  and  H.  dilatatum  is

difficult  to  interpret.  Grout  (1.  c.)  treats  H.  dilatatum,  which  is  com-
mon  and  widely  distributed  not  only  through  the  west,  but  also
through  eastern  North  America,  as  a  subspecies  of  II.  molle.  Dixon  2
points  out  the  difficulty  in  deciding  which  form  should  be  considered

1 Grout, A. J., Amblystegieae, Moss Flora of North America, 3 (2): 63-114, 1931.
» Dixon, H. N„ The student's handbook of British mosses, Ed. III., xlviii + 582 pp.

43 pi., Eastbourne, 1924.
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as  the  subspecies.  Although  //.  molle  was  described  much  earlier,  //.
dilatatum  is  much  more  widely  distributed  and  more  common,  in  the
British  Isles,  as  well  as  in  North  America.  Hygrohyjmum  dilatatum
is  reported  from  Michigan  only  from  Isle  Royale.

*Hygrohypnum  eugyrium  (Bry.  Eur.)  Loeske.  Not  uncommon
on  wave-washed  trap-rock  ledges.  Copper  Harbor  and  vicinity,
Keweenaw  County,  September,  1935.

This  is  a  widely  distributed  species  in  northern  North  America.

Hygrohypnum  ochraceum  (Turn.)  Loeske.  On  wet  trap-rock
ledges  in  sheltered  pool,  Horseshoe  Harbor,  Keweenaw  County,  Sep-
tember,  1935.  Not  common.

Hygrohypnum  palustre  (Huds.)  Loeske.  This  is  the  commonest
Hygrohypnum,  occurring  on  wave-washed  ledges  and  in  seams  and
joints  of  the  rock  which  are  filled  with  seepage  water;  Keweenaw
County,  July,  1933  and  September,  1935.

Hypnaceae

Hypnum  fertile  Sendtn.  On  humus  and  rotting  wood,  in  moist
forest,  Fort  Wilkins,  Keweenaw  County,  September,  1935.

Breidleria  arcuata  (Lindb.)  Loeske.  On  low,  moist,  trap-rock
and  conglomerate  ledges  along  the  shores  of  Copper  Harbor,  often
very  near  the  water  level,  Keweenaw  County,  September,  1935.

In  southern  Michigan,  the  habitat  of  this  moss  is  on  soil  and  rotten
wood  in  swamps  and  wet  woods.

Isopterygium  Muellerianum  (Schimp.)  Lindb.  Rather  frequent
on  the  shaded,  vertical  sides  of  very  large  trap-rock  blocks  in  forest
at  foot  of  talus  slope,  near  Cliff,  Keweenaw  County,  September,  1935;
also  Porcupine  Mountains,  August,  1935.

Hylocomiaceae

*Rhytidium  rugosum  (Ehrh.)  Kindb.  Not  uncommon  on  talus
fragments  at  the  very  base  of  the  slope,  where  shaded  by  trees,  often
in  very  large  mats,  near  Cliff,  Keweenaw  County,  September,  1935.

The  geographic  distribution  of  this  species,  although  boreal,  is  of
very  little  real  significance.  The  only  remarkable  fact  is  that  it  has
not  been  found  before  in  Michigan.

Hylocomium  pyrenaicum  (Spruce)  Lindb.  Frequent  and  often
abundant  on  boulders  and  rotten  logs  in  dense  forest;  also  on  shaded
talus  blocks,  Keweenaw  County,  September,  1935.

POLYTRICHACEAE

Polytrichum  alpinum  Hedw.  var.  silvaticum  (Menz.)  Lindb.
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Found  in  abundance  only  at  the  foot  of  talus  slopes  near  Cliff,  and
on  a  rocky  shore  near  Bete  Gris,  Keweenaw  County,  September,  1935.

Department  of  Botany,
University  of  Michigan,
Ann  Arbor,  Michigan.

IRREGULARITIES  IN  THE  FLORAL  PARTS  OF
TRADESCANTIA  OZARKANA

Cora  Shoop

On  April  19,  1929  one  plant  of  Tradcscantia  ozarkana  Anderson  &
Woodson  with  white  flowers  was  taken  from  the  colony  near  Roaring
River,  the  typical  locality  of  the  species,  and  planted  in  a  window
box  at  Monett,  Missouri.  The  following  spring  the  box  was  placed
on  the  ground  in  partial  shade  at  Steelville.  An  irregularity  in  the
number  of  petals  was  noted  each  of  the  two  following  years,  but  no
record  was  kept.  In  September,  1933  the  plants  were  transplanted
to  the  ground  where  they  could  receive  only  morning  sunshine.
Doubling  continued.  In  the  fall  of  1933  the  plant  was  moved  to  a
position  where  it  received  only  western  sunshine.  The  original  plant
by  the  spring  of  1935,  when  the  following  record  was  begun,  numbered
fifteen  many-branched  stalks.

Irregularities  occurred  on  any  stalk,  both  young  and  old,  on  axillary
as  well  as  on  terminal  umbels.  The  individual  parts  of  irregular
flowers  were  normal  in  size  and  appearance.  No  observations  in  the
field  have  been  made  of  irregularities  in  the  species;  casual  observation
in  1929  and  in  1935  did  not  reveal  any  digressions  in  floral  parts.

No  irregularities  occurred  in  Tradcscantia  virginiana  L.  which  was
collected  at  Sarcoxie,  Missouri  the  same  spring  and  cultivated  with
the  plants  of  T.  ozarkana;  also  Tradcscantia  snbaspcra  Ker-Gawl.
transplanted  to  the  same  garden  continued  to  display  the  normal
number  of  floral  parts.

Mature  capsules  developed  on  irregular  flowers  as  readily  as  on
normal,  but  in  no  capsule  were  more  than  six  seeds  matured.

The  plants  continued  in  full  bloom  with  about  the  same  ratio  of
normal  to  abnormal  flowers  until  the  stalks  were  destroyed  by  water
June,  1935.

Flowering  records  for  the  spring  of  1935  are  summarized  in  Table  I.
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