
An  annotated  checklist  of  the  liverworts  and  hornworts  of

Olympic  National  Park,  Washington

Won  S.  Hong,  Klara  Flander,  Dean  Stockton,  David  Trexler!

The  Olympic  National  Park  covers  the  mountainous  central  portion
of  the  Olympic  Peninsula  of  Washington.  The  Olympic  Peninsula  is
bordered  by  the  Pacific  Ocean  on  the  west,  the  Straits  of  Juan  de
Fuca  to  the  north,  and  Puget  Sound  to  the  east.  The  park  extends
from  47°30’  to  48°0S’N  and  from  123°05’  to  124°40’W.  It  was
established  by  President  Franklin  D.  Roosevelt  in  1938  and  was
formally  dedicated  in  1946.  In  1953,  the  Queets  Corridor  and
Olympic  Ocean  Strip  were  added.

The  flora  of  the  park  is  diverse.  The  lowland  conifer  forests  that

occur  as  a  narrow  strip  along  the  major  river  valleys  draining  to  the
west  are  dominated  by  Picea  sitchensis.  Eastward  the  area  is
dominated  by  Tsuga  heterophylla,  Thuja  plicata  and  Psuedotsuga
menziesii  (Buckingham  &  Tisch,  1979).  The  forests  of  the  mid-
elevation  region  are  dominated  by  Abies  amabilis,  Tsuga
heterophylla  and  Pseudotsuga  menziesii.  Subalpine  forests  are
dominated  by  Abies  amabilis  and  Tsuga  mertensiana.  The  main  taxa
for  the  subalpine  meadows  of  the  western  portion,  characterized  by
late  snow  banks,  are  Carex  nigricans  and  Phyllodoce  empetriformis.
In  the  drier  eastern  portion,  Arenaria  capillaris  and  Festuca
idahoensis  are  common.

During  the  Pleistocene  the  peninsula  experienced  two  major  glacial
periods,  the  Admiralty  and  the  Vashion,  equivalent  to  the  Illinoian
and  Wisconsinan  periods  east  of  the  Rocky  Mountains  (Weaver,
1937).  During  the  Vashion  glaciation,  continental  glaciers  from
British  Columbia  extended  into  the  Puget  Sound  region,  but  had
little  effect  on  the  Olympic  Mountains.  The  peak  is  primarily
composed  of  basalts,  sandstones  and  shales.  Marine  sediments
deposited  from  the  Eocene  through  the  Miocene  make  up  the
central  core  of  the  mountains.
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The  climate  of  the  park  is  maritime,  and  characterized  by  mild,  wet
winter  and  relatively  cool,  dry  summers;  most  precipitation  falls
between  November  and  March.  The  mean  annual  temperature  is
9.3°C  (weather  station,  Port  Angeles).  The  mountains,  oriented
north  -  south,  are  effective  barriers  against  the  moist.  prevailing
westerlies.  Onshore  winds  move  across  the  coastal  plain,  up  the
broad  valleys,  rise  over  the  short  western  mountains,  and  are  forced
to  rise  over  the  tall  mountain  barriers  dominated  by  Mt.  Olympus
and  peaks  of  the  Bailey  Range.  Mean  annual  precipitation  is  200-
250  cm  along  the  coastal  plain  and  valleys  west  of  the  Bailey  Range
and  340  cm  or  more  on  some  of  the  windward  slopes  (Kuramoto  &
Bliss,  1970).

There  are  several  studies  of  the  vascular  plants  of  the  park,  but
there  is  no  study  of  the  Hepaticae,  although  some  species  were
mentioned  from  the  area  by  Frye  (1908),  Clark  (1909).  Fulford
(1936),  Frye  and  Clark  (1937-1947)  and  Schofield  (1968).  The
hepatic  flora  of  the  park  is  very  rich,  espscially  along  the  Pacific
Coast  and  Hoe  River  Valley.  Microclimatically,  there  are  many
areas  rich  in  species  due  to  the  presence  of  waterfalls,  streamlets
and  lake  shores.

The  senior  author  made  collecting  trips  to  the  park  during  the
summer  months  between  1978  and  1988.  Approximately  2,000
collections  of  liverworts  and  hornworts  were  made.  Specimens
borrowed  from  CU,  FH,  NY,  TENN,  UBC,  USNM,  YU  have  also
been  incorporated.  The  collection  numbers  are  those  of  the  senior
authors.  Voucher  specimens  have  been  deposited  at  the  College  of
Great  Falls,  Montana,  with  duplicates  in  the  herbarium  of
University  of  Cincinnati  (CINC).  Also  included  are  specimens
reported  by  Frye  and  Clark  (1937-1947),  Fulford  (1936)  and
Schofield  (1968).

Square  brackets  denote  species  collected  in  nearby  areas  on  the
Olympic  Peninsula,  but  not  yet  collected  in  Olympic  National  Park.
Records  new  to  the  park  and  the  state  of  Washington  are  indicated
by  one  or  two  asterisks,  respectively.  In  general,  nomenclature
follows  Stotler  &  Crandall-Stotler  (1977)  and  Grolle  (1983a,
1983b).  Except  for  the  most  common  species,  one  representative
specimen  from  each  collecting  area  is  cited  in  the  text.
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Annotated  checklist  of  the  liverworts  and  hornworts

The  liverwort  and  hornwort  flora  of  the  Olympic  National  Park  contains  29  families,

47  genera,  113  species,  3  subspecies,  4  varieties  and  2  forms.  Twenty-one  percent  of
the  taxa  are  reported  from  the  park  for  the  first  time,  including  15  genera,  22  species,
2  varieties  and  a  form;  of  these  3  genera  and  3  species  are  new  reports  for

Washington.

The  following  abbreviations  are  used  after  the  name  of  each  taxon  for  different
distributional  elements:  1.  Circumpolar-arctic-boreal  alpine-montane;,  2.  circumpolar,
boreal  montane;  3.  Circumpolar,  arctic-temperate  alpine-montane;  4.  Circumpolar,
boreal-temperate  montane;  5.  Circumpolar,  arctic  alpine;  6.  Circumpolar,  eastern
boreal  montane;  7.  Western  North  American  Endemic  species  (see  Hong  et  al.

1988).

ANTHOCEROTACEAE
Anthoceros  L.  emend.  Prosk.
1.  Convex  side  of  spores  with  papillae;  spores  45-65  um  in  diameter,  elaters  60-250

PMA ONG 25s 25.8. odes, ht sch AR ssa snob raat cesnsettcnscneceseserascranetss A, fusiformis
1.  Convex  side  of  spores  with  spines;  spores  35-45  um  in  diameter;  elaters  50-110  um

NOM se eiada saad staseeh tHE. Mecsostuceesesnsthccsgntnnictediticastans A. punctatus

fusiformis  Aust.  --  moist  soil.  Clallam  Co.:  Elwha  R.  (Clark  &  Frye  1928).  7.
punctatus  L.  --  moist  soil.  Clallam  Co.:  Blue  Mt.  81-841.  2.

HERBERTACEAE

Herbertus  S.  Gray
*  aduncus  (Dicks.)  S.  Gray  subsp.  aduncus  --  bark  of  hemlock,  western  cedar.

Clallam.Co.,  Beach  Trail,  87-779.  Ozette  L.,  88-1844.  2.

PSEUDOLEPICOLEACEAE

Blepharostoma  (Dum.  emend.  Lindb.)  Dum.
trichophyllum  (L.)  Dum.  subsp.  trichophyllum  --  shaded,  moist  soil,  rocks  and

decayed wood.  1.

PTILIDIACEAE
Ptilidium  Nees
1.  Leaf-lobes  usually  1-2-ciliate  at  margin:  underleaves  deeply  lobed  (up  to  7/8  of

their length) 0... sssessesesseseeseesestesteseeneeneenees P. californicum
1.  Leaf-lobes  usually  many  ciliate  at  margin;  underleaves  rather  moderately  lobed

(up to 1/3 to 1/2 of their length) .........scscsssecseceseeeseeees P. pulcherrimum
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californicum  (Aust.)  Underw.  --  bark  of  alpine  fir  and  hemlock,  decayed  wood  and
soil. 4.

pulcherrimum  (G.  Web.)  Hampe  -  decayed  wood.  4.

LEPIDOZIACEAE

1.  Plants  rarely  pinnately  branched;  leaves  2-3  dentate  at  apex  ...  Bazzania
1.  Plants  regularly  1-2  pinnately  branched;  leaves  3-4  lobed  (for  0.3-0.9  of  their

length  rsistsct.cte  lecarasga  ye  tenstst  cetacean  etched  2.
2.  Plants  small  (less  than  3  cm  long,  0.5  mm  wide);  leaves  symmetric,  4-lobed

(for  0.5-0.9  of  their  length);  oil  bodies  absent  in  certain  leaf  or  epidermal
stem  cells  (if  present  1-5  per  cell);  underleaves  3-4  lobed,  ca.  0.2-0.9  of  the
SIZE OF ICAVES <ss..5..seensscscengsvortansitolecsegssntscscertosstiscen Kurzia

2.  Plants  large  (up  to  8  cm  long,  over  1.0  mm  wide);  leaves  asymmetric,  4-lobed
(for  0.3-0.5  of  their  length):  oil  bodies  distinct  and  large  (5-10  per  cell):
underleaves  4-lobed,  ca.  0.3-0.5  of  the  size  of  leaves  ...........  Leoidozia

Bazzania  S.  Gray
1.  Stems  with  noncaducous  leaves;  underleaves  wider  than  long,  3-4  toothed  .....

sts deedsarssctucbogessasseotcoasttnsotectasaguetedudecns tes ction B. tricrenata
1.  Stems  with  at  least  some  leaves  caducous;  underleaves  about  as  wide  as  long,

entire or shallowly lobulate .............ccscsesssssssseeseeseseeseneeees v
2.  Plants  green-brownish;  cortical  cells  of  stem  1.0-1.5  times  as  long  as  wide;

leaves  mostly  2-dentate  at  tip;  oil  bodies  ca.  2-4  per  median  cells;
underleaves  shallowly  2-4  lobed  with  acute  crescent  sinuses  ...  B.  ambigua

2.  Plants  pure  green  to  yellowish-green  (never  brownish);  cortical  cells  of  stem
2-3  times  as  long  as  wide;  leaves  usually  entire  but  frequently  2-3  dentate  at
tip;  oil  bodies  6-12  per  median  cells;  underleaves  shallowly  3-4-lobed,  with
vestigial SINUSES. ...!.5.:2iclcclressslactisiestesssreetiessteteeaes B. denudata

ambigua  (Lindenb.)  Trev.  --  decayed  wood  and  soil.  The  lateral  margins  of
underleaves  of  B.  ambigua  are  always  entire  in  contrast  to  the  sinuated  lateral
margins  or  underleaves  of  B.  denudata.  7.

denudata  (Torrey  et  Gott.  et  al.)  Trev.  --  decayed  wood.  4.
tricrenata  (Wahlenb.)  Lindb.  —  decayed  wood.  Clallam  Co.,  Ozette  L.,  88-1870.  3.

Kurzia  von  Martens

sylvatica  (Evans)  Grolle  —  decayed  wood  and  soil.  2.

Lepidozia  (Dum.)  Dum.
reptans  (L.)  Dum.  shaded,  decayed  wood.  4.
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CALYPOGEIACEAE
Calypogeia  Raddi
1.  Oil  bodies  distinctly  deep  blue  (in  fresh  plants)  .............  C.  azurea
1.  Oil  bodies  hyaline-slightly  grayish  or  colorless

2.  Underleaves  divided  deeply  into  2  lobes  .................
2.  Underleaves  entire  or  shallowly  divided  into  2  lobes  ..  4

3.  Cells  small  (less  than  30  um  in  apices  of  leaves);  underleaves  over  2  times  (2-3.5
times) wider than Stem ............eceeseceeceeeeeeeeeseestenees C. suecica

3.  Cells  large  (over  30  um  in  apices  of  leaves);  underleaves  less  than  2  times  (1-2
times) wider than Stem ...........eescececeeeeeceeeeeeeeenees 5)
4.  Underleaves  broadly  orbicular,  ca.  1.2-1.5  times  as  wide  as  long;  rhizoid  initial

area  distinct,  border  of  elongated  cells  undistinc  ...  C.  integristipula
4.  Underleaves  orbicular,  almost  as  long  as  wide;  rhizoid  initial  area  undistinct,

border  of  elongated  cells  very  distinct  ...............  C.  neesiana
5.  Underleaves  ca.  1.5-2.0  times  as  wide  as  long,  ca.  1.0-1.5  times  as  wide  as  stem;

leaves  bidentate  or  sharply  pointed  at  tips  .................  C.  fissa
5.  Underleaves  ca.  1.0-1.5  times  as  wide  as  long,  ca.  2  times  as  wide  as  stem;  leaves

entire or obtusely pointed at tips ..........eeeeeeeeeeeeeees 6
6.  Lobes  of  underleaves  obtuse-rounded,  sinus  of  underleaves  shallow  (4-6  cells

long  to  rhizoid  initial  area);  oil  bodies  colorless  ...  C.  muelleriana
6.  Lobes  of  underleaves  acute-subacute,  sinus  of  underleaves  deep  (over  1/2  of

the  length  to  rhizoid  initial  area);  oil  bodies  deep  blue  in  fresh
Plants):  5s  seers  weet  eek  aes,  aes,  Ao,  C.  azurea

azurea  Stotler  &  Crotz  -—  shaded,  decayed  wood  and  moist  soil.  2.
*  fissa  (L.)  Raddi  —  moist  soil.  Jefferson  Co.:  Graves  Cr.  Trail,  85-1228.  4.
*  integristipula  Steph.  --  shaded,  decayed  wood  and  moist  loam.  4.
*  muelleriana  (Schiffn.)  K.  Miill.  --  shaded,  decayed  wood  and  moist  soil.  3.
neesiana  (Mass.  &  Carest.)  K.  Miill.  -  shaded,  decayed  wood  and  moist  soil.  3.
suecica  (H.  Arnell  &  J.  Perss.)  K.  Miill.  -  shaded,  decayed  wood  and  moist  soil.  2.

CEPHALOZIACEAE

1.  Leaves  shallowly  bilobed  (up  to  0.3  of  their  length);  underleaves  large,  bilobed,
Iidentical-to leaves ......0:.n-.seciecvsseboriaseosiahevientebioeedsiesece Hygrobiella

1.  Leaves  distinctly  bilobed  (ca.  0.3-0.8  of  their  length);  underleaves  absent
Raval caseseetiesesinlgss osdiatsdoitenivastsavdtetee ee roaterate ae ae Cephalozia

Hygrobiella  Spruce
laxifolia  (Hook.)  Spruce  --  wet  rocks.  Clallam  Co.,  Hoh  Cr.,  Schofield  77657  (UBC).

1.



38  EVANSIA

Cephaloza  (Dum.  emend.  Schiffn.)  Dum.
1.  Leaves  distinctly  decurrent,  orbicular  (as  wide  as  long),  horizontally  or  obliquely

inserted,  bilobed  (0.2-0.5  of  their  length),  lobes  connivent  ............  2
1.  Leaves  never  distinctly  decurrent,  ovate  (longer  than  wide),  subtransversely

inserted,  bilobed  (0.5-0.7  of  their  length),  lobes  never  connivent  ...  4
2.  Dioicous;  leaf  cells  15-35  X  20-35  um  at  base;  stolons  absent  ...  C.  lunulifolia
2.  Autoicous;  leaf  cells  30-50  X  45-60  um  at  base;  stolons  frequent  absent  ..  3

3.  Leaves  strongly  decurrent,  8-12  cells  wide,  with  sharply  pointed  connivent  lobes,
cells  40-50  X  45-60  um;  stolons  absent;  perianth  mouth  with  acuminate  lobes
which  terminate  in  2-4  elongate  cells  ...........c  cee  C.  connivens

3.  Leaves  slightly  decurrent,  12-25  cells  wide,  with  short  pointed  little  connivent
lobes,  cells  30-35  X  40-50  um;  stolons  frequent;  perianth  mouth  shortly
ereniulatekt.  2  RU  cli  nt  Re  AN,  C.  pleniceps
4.  Dioicous;  cortical  cells  of  stem  in  10  rows;  leaves  transverse,  5-10  cells  wide  at

Das e tH LE, te Osea Les scates ates whos stot SR 5
4.  Autoicous;  cortical  cells  of  stem  in  8-12  rows;  leaves  subtransverse-

subhorizontal,  4-6  cells  wide  at  base  ...................  6
5.  Leaf-lobes  narrow  and  long,  2-4  cells  wide  at  base,  bilobed  for  0.7  of  their  length;

perianth  mouth  with  teeth  of  1-3  cells  ........e  C.  macounii
5.  Leaf-lobes  lanceolate-triangular,  4-5  cells  wide  at  base,  bilobed  for  0.5  of  their

length;  perianth  mouth  with  teeth  of  1  cell...  C.  leucantha
6.  Leaves  bilobed  for  0.5-0.6  of  their  length,  cells  30-40  X  40-50  um  in  leaf  base,

with  thin  nonpigmented  walls;  perianth  mouth  denticulate  ...  C.  bicuspidata
6.  Leaves  bilobed  for  0.4-0.5  of  their  length,  cells  20-25  X  20-35  ym  in  leaf  base,

with  thick  brownish-golden  walls;  perianth  mouth  crenulate  ...  C.  ambigua

ambigua  Mass.  --  moist  soil  and  wet  rocks.  1.
bicuspidata  (L.)  Dum.  -  [syn.  C.  lammersiana  (Hiib.)  Carring.]  --  shaded,  decayed

wood,  moist  rocks  and  sandy  stream  banks.  3.
*  connivens  (Dicks.)  Lindb.  --  shaded,  decayed  wood.  Jefferson  Co.:  Rain  Forest

Trail,  79-324;  Hong  (1988).  4.
leucantha  Spruce  --  shaded,  decayed  wood.  Grays  Harbor  Co.,  Quinault  L.,

Muenscher  306  (CU).  2.
lunulifolia  (Dum.)  Dum.  --  shaded,  decayed  wood,  wet  rocks  and  stream  banks.

Many  collections  made  near  Boulder  Cr.  (Clallam  Co.)  have  upper  leaf  cells
much  larger  than  typical,  and  similar  to  those  of  C.  oleniceos.  3.

macounii  (Aust.)  Aust.  -  decayed  wood  and  moist  soil.  2.
pleniceps  (Aust.)  Lindb.  --  shaded,  decayed  wood  and  wet  stream  banks.  2.

ADELANTHACEAE

Odontoschisma  (Dum.)  Dum.
denudatum  (Mart.)  Dum.  --  decayed  wood.  Grays  Harbor  Co.:  Quinant  Indian  Res.,

Muenscher  393  (CU).  4.
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CEPHALOZIELLACEAE
Cephaloziella  (Spruce)  Schiffn.,  nom.  cons.
1.  Gemmae  angular,  1-celled;  margins  of  leaf-lobes  acutely  dentate-serrate  ..

desnsndavasascsurststestnceeconssesevslveroseiswecetedia ct a SOmtatN, ity ti C. turner
1.  Gemmae  ovoid,  1-2  celled;  margins  of  leaf-lobes  entire  or  weakly  dentate  ...  2

2.  Leaves  often  dentate;  underleaves  present  and  distinct  .............  3
2.  Leaves  never  dentate;  underleaves  absent  or  minute  if  present  ...  4

3.  Plants  copper-red  or  purple;  margins  of  leaf-lobes  with  small  basal  tooth;  abaxial
leaf  surface  smooth;  gemmae  abundant,  2-celled,  reddish  .......  ..  C.  divaricata

3.  Plants  dark-green  or  brownish;  margins  of  leaf-lobes  dentate;  abaxial  leaf  surface
with  coarse,  conical  protuberances;  gemmae  scarce,  1-2  celled,  green  ........
stsesbenenstdvonessoacatucurdgsstrsdectaedodesseeaemathaiae ee’, Uoscsacccdaie C. divaricata var. scabra
4.  Leaf-lobes  ovate-lanceolate,  4-8  cells  wide  at  base,  cells  large,  15-20  xm,  thin-

walled;  underleaves  present  but  small  .................  C.  stellulifera
4.  Leaf-lobes  lanceolate-triangular,  8-14,  cells  wide  at  base,  cells  small,

10-14 um, thick-walled; underleaves absent ..........cccccsessesseese >

5.  Plants  green-brown;  leaf-lobes  ovate-triangular,  5-8  cells  wide  at  bases;  gemmae
2-celled,  pale-green  to  brownish,  ellipsoidal  ...............  C.  hampeana

5.  Plants  red-brwon,;  leaf-lobes  oval-lanceolate,  3-5  cells  wide  at  base;  gemmae  1-2
Celled, green, OVOID oo... eee ccssscseeseecesessesesesesecsees C. rubella

divaricata  (Sm.)  Schiffn.  -  moist  ledges  and  wet  rock  outcrops.  Clallam  Co.:  Badger
Valley  Trail,  81-916.  Little  R.,  82-838.  Moose  L.  Trail,  85-1152.  Jefferson  Co.,  N.
Fork  Trail,  83-1023.  Superficially,  the  distinction  between  this  species  and

Marsupella  sphacelata  fo.  media  that  shares  the  same  habitat,  is  very  difficult.  3.
*  divaricata  var.  scabra  M.A.  Howe  --  shaded  soil.  Clallam  Co.:  Eagle  Point  Trail,

82-798. 3.

[hampeana  (Nees)  Schiffn.]  --  shaded  soil.  Grays  Harbor  Co.:  Pacific  Beach  (Clark  &
Frye,  1928,  1931).  4.

*  rubella  (Nees)  Warnst.  —  shaded  soil.  Clallam  Co.:  Hurricane  Hill,  80-383.  Moose
L.  Trail,  85-1173.  The  oil  bodies  of  this  species  are  2-5  per  cell  as  in  Eremontus

myriocarpus  and  show  similar  shape.  Also  these  two  species  are  superficially  similar.
However,  there  are  abundant  2-celled  pink-brownish  gemmae  in  C.  rubella  in
contrast  to  absence  of  gemmae  of  E.  myriocarpus.  4.

stellulifera  (Tayl.  ex  Spruce)  Schiffn.  —  moist  soil.  Grays  Harbor  Co.:  Pacific  Beach,
Foster  1497  (FH,  YU).  4.

tumeni  (Hook.)  K.  Mii11.  --  moist  soil.  Grays  Harbor  Co.:  Pacific  Beach  (Frye  &
Clark,  1937-1947).

GEOCALYCACEAE

1.  Leaves  entire;  underleaves  free  .............  Sa  oe  Te  Chiloscyphus
1.  Leaves  bilobed  or  emarginate:  underleaves  often  connate  with  leaves  at  base  ...  2

2.  Underleaves  with  a  long  tooth  on  each  side;  psrianth  present,  trigonous  and
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tEPMINAl:  .:..Fsescseiae.  Pett  aren  an  Lophocolea
2.  Underleaves  with  entire  margin;  perianth  absent,  subterranean  perigynium

PRCSENt  ieee  MRNA  AE  Ame,  Geocalyx

Chiloscyphus  Corda  corr.  Dum.,  nom.  et  orth.  cons.
1.  Plant  body  transparent,  pale  whitish-green;  leaf-cells  35-65  zm;  perianth  lobes

Spinose-Centate  oo...  2s  LL  ceecsesudesscenseens  C.  pallescens
1.  Plant  body  rather  opaque,  dull  or  deep  green;  leaf-cells  20-35  um;  perianth  lobes

entife-Or UNGUIALE cH ANT lsat ese sateotescetensiessolties 2

2.  Plants  terrestrial,  green;  leaf-cells  25-35  um.  ...........  C.  polyanthos
2.  Plants  aquatic,  usually  on  stones  in  running  water,  blackish  green  to  dark

green;  leaf-cells  20-30  um  ..........  C.  polyanthos  var.  rivularis

*  pallescens  (Ehrh.  ex  Hoffm.)  Dum.  --  shaded,  decayed  wood  and  sandy  soil.  4.
polyanthos  (L.)  Corda  --  shaded,  decayed  wood,  wet  rocks,  and  sandy  soil  near

Streams. 4.

polyanthos  var.  rivulans  (Schrad.)  Nees  --  submerged  rocks,  exclusively  occurring  as
pure stands. 4.

Geocalyx  Nees
graveolens  (Schrad.)  Nees  --  shaded,  decayed  wood,  thin  soil  over  rocks  and  humus.

4.

Lophocolea  (Dum.)  Dum.
1.  Dioicous;  leaves  uniformly  2-toothed  «0.0...  L.  bidentata
1.  Paroicous,  leaves  2-toothed  below  only  «0.0.0.0...  L.  heterophylla

bidentata  (L.)  Dum.  [syn.  cuspidata  (Nees)  Limpr.].  --  shaded,  decayed  wood  and
burnt stumps. 2.

heterophylla  (Schrad.)  Dum.  --  shaded,  decayed  wood  and  sandy  soil.  3.

PLAGIOCHILACEAE

Plagiochila  (Dum.)  Dum.,  nom.  cons.
1.  Leaf-cells  30-40  um  in  middle,  marginal  teeth  cells  25-35  ym;  perianth  mouth

denticulate;  OCEANIC  0.0...  eeeeeeetetteteeeeeeees  P.  asplenioides
1.  Leaf-cells  20-30  um  in  middle,  marginal  teeth  cells  15-25  zm;  perianth  mouth

dentate  to  denticulate;  widespread  to  North  Pacific  .....  2
2.  Marginal  cells  near  apex  of  leaf  15-20  wm;  margins  of  leaves  strongly  dentate,

teeth  large  (3-4  cells  wide  and  5-8  cells  long);  North  Pacific  ...  P.  satoi
2.  Marginal  cells  near  apex  of  leaf  20-25  um,  margins  of  leaves  variable,  entire

to  dentate,  teeth  small  (1  cell  wide  and  1-3  cells  long);  widespread  ....
se  tT  Bison  ed  Ae,  P.  porelloides



Volume  6(3)  1989  41

[asplenioides  (L.)  Dum.  =  minor  (Nees)  S.  Arnell]  --  moist  soil  and  dscayed  wood.
Clallam  Co.:  Port  Angeles  (Schofield  1968).  3.

porelloides  (Torrey  ex  Nees)  Lindenb.  --  wet  rocks  and  soil  near  streams.  3.
satoi  Hatt.  --  shaded,  bark,  decayed  wood  and  moist  soil.  This  species  is  distinguished

from  P.  porelloides  not  only  by  the  small  size  of  the  leaf  cells  (less  than  20  um  in
marginal  cells),  but  also  by  strongly  reflexed  leaf  margins,  in  contrast  to  large
size  of  cells  (over  20  um  in  marginal  cells)  and  slightly  reflexed  leaf  margins  of  P.
porelloides. 4.

GYROTHYRACEAE

Gyrothyra  M.A.Howe
underwoodiana  M.A.Howe  --  wet  rocks  and  moist  soil  near  streams.  Clallam  Co.:

Ozette  L.,  88-1897.  Ozette  R.,  87-739.  Jefferson  Co.,  Graves  Cr.  Trail,  85-1263a.
7.

JUNGERMANNIACEAE

AsTeeaves 2-4 lODed! 2... sted. st catsasscdetts estoeze secede te tase teaaed 2:
1; Leaves-unlobed * 2.20. fh Saahcest cen fos tas sch eees. Ceoratiaat 5

2.  Leaves  strongly  canaliculate,  uniformly  2-lobed;  underleaves
ADSENEN.  ahs  coat  te  ee  Anastrophylium

2.  Leaves  not  strongly  canaliculate,  2-4  lobed;  underleaves  present  or  absent  ..  3
3. Leaves usually 2 lobed oo. eeeeeesesesestescseneseseeeenenees Lophozia
3. Leaves usually 3-4 lobed oo... ceeeseceseseseeneneneseneenes 4

4.  Leaves  obliquely  inserted  and  symmetrical,  predominantly  4-lobed  ....
sguratstecagelecnsesateesestsacttare sa sssceehmerss tetticat sesetth outst. Barbilophozia

4.  Leaves  transversely  inserted  and  asymmetrical,  predominantly  3-lobed  ..
eatuidacesettcecsersudeedaracuecssreteecret dame eantet ders i 0s. Tritomaria

5.  Underleaves  present  ....  6
SP WRGETIEAVES ADSEME AE sh caseseicstccssecalesceiectdeatasssscentes Jungermannia

6.  Leaves  reniform  to  orbicular;  underleaves  subulate  to  triangular;  without
sharply  bulging  trigones  .......  ce  eeeeeteseseeeee  Nardia

6.  Leaves  circular  to  oval;  underleaves  subulate  or  filiform;  with  sharply  bulging
ETEQOMES ..o552..5.csc.ccqieosssssesscastesssadtotsvasstanesetiesasesss Mylia

Anastrophyllum  (Spruce)  Steph.
minutum  (Schreb.)  Schust.  moist  soil.  Jefferson  Co.:  Mt.  Olympus  (Clark  &Frye,

1928). 1.

Barbilophozia  Loeske
1.  Leaves  subtransversely  inserted,  2-4  lobed,  lobes  without  mucronate  tips  ...  2
1.  Leaves  horizontally  inserted  and  laterally  spreading,  4-1obed,  lobes  frequently

With  MUCrONALE  TPS  22  ee  ek  EE  LEB  deeden  EN  Laces  3
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2.  Leaves  usually  2-lobed,  descending  to  ca.  1/2  of  their  length,  lobes  rounded  ..

Subacute to acute tips 0... eesscsesssscsesssseeesseeeeee B. floerkei
3.  Plant  body  larger  (3.0-5.0  mm  wide,  3-8  cm  long);  leaves  3-4  lobed,  with

mucronate lobes: BEMMAE FALE .........eseessssesesesesessseescscseeeeeseesenes B. lycopodioides
3.  Plant  body  smaller  (1.5-2.5  mm  wide,  2-5  cm  long);  leaves  3-4  lobed,  with

sub-acute  or  obtuse  lobes;  gemmae  abundant  ..........  eee  B.  hatcheri

floerkei  (Web.  &  Mohr)  Loeske  --  shaded  rocks  and  humus.  1.
hatcheri  (Evans)  Loeske  --  shaded  humus  and  rocks.  1.
**  kunzeana  (Hiib.)  Gams  --  shaded  moist  ledges.  Clallam  Co.:  Moose  L.  Trail,

85-1184. 1.

*lycopodioides  (Wallr.)  Loeske  --  shaded  humus  on  rocks.  Clallam  Co.:  Steeple
Rock,  80-403.  1.

Jungermannia  L.  emend.  Dum.
1.  Perianth  smooth  with  a  constricted  beak;  leaves  rectangular,  trigones  bulging;

BEMMAE PLeSeMtees ss. .ca355.-dgecen esd Loss sedaterets og tisseseastaehs J. leiantha
1.  Perianth  plicate  without  a  terminal  beak;  leaves  ovate-circular,  trigones  lacking;

PEMMACADSEM bee aie sessslesioss aed scbssesiocteodonen vee eeeboondn tty 2
2.  Perianth  adherent  to  bracts;  rhizoids  purple  ..........  J.  hyalina
2.  Perianth  free;  rhizoids  white  oe  eeeeeeeeeeee  3

3.  Plant  bodies  distinctly  reddish  purple;  marginal  row  of  leaf  cells  thick-walled  and
larger  than  those  of  interior  0.0...  eeeeeeeeeeseeeee  J.  rubra

3.  Plant  bodies  green,  brownish  green  to  blackish;  marginal  row  of  leaf  cells  almost
similar to those Of iNteTiO“ 2.0... cscs sseeeeeseeseees 4
4,  Plants  larger  (2-12  cm  long),  blackish  green;  leaves  cordate;  usually

AQGUALIC™ .. saci atte aes. esetsestseatesectear ese eer Raacess J. exsertifolia subsp. cordifolia
4.  Plants  rather  smaller  (1-2  cm  long),  green;  leaves  not  cordate;  usually  on  wet

TOCKS and MOISt SOIL... sees sees este ee eeeee tees 5

5. Leaf cells with trigone 2.0.0.0... cscsssessesesssesseeseseesesneeseeees J. sphaerocarpa
5. Leaf cells without trigones ....ccs.csssssssssscsscsssscccsecsecceeseees 6

6.  Paroicous;  perianth  fusiform;  leaves  ovate-lanceolate  ...  J.  pumila
6.  Dioicous;  perianth  pyriform;  leaves  ovate  ..............  J.  atrovirens

atrovirens  Dum.  —  wet  rocks  near  small  streams.  Clallam  Co:.  Elwha  R.  (Fulford,
1936).  Hurricane  Ridge,  79-206.  5.

exsertifolia  subsp.  cordifolia  (Dum.)  Vana  --  wet  rocks  near  streams  and
waterfalls.  1.

hyalina  Lyell  --  wet  rocks.  2.
leiantha  Grolle  —  shaded,  decayed  wood  and  wet  soil  near  streams.  2.
rubra  Gott.  ex  Underw.  —  moist  soil.  Clallam  Co.,  Brown  Cr.  (Fulford,  1936;  Frye  &'



Volume  6(3)  1989  43

Clark,  1937-1947).  Mount  Tom  Cr.,  80-305.  Olympic  Hot  Springs  -  South  Fork,
80-344. 7.

pumila  With.  —  wet  rocks  near  streams.  Clallam  Co.,  Hurricane  Ridge,  79-204.
Steeple  Rock  Trail,  83-1150.  1.

sphaerocarpa  Hook.  --  moist  soil  and  wet  rocks  near  streams.  Clallam  Co.:  Eagle
Point,  84-379.  Three  Forks  Trail,  81-867.

Lophoaa  (Dum.)  Dum.
1.  Perianth  suddenly  contracted  to  mouth;  underleaves  present  .............  2
1.  Perianth  gradually  contracted  to  mouth;  underleaves  generally  absent  ...  3

2.Gemmae'abundant  x..c,.sne  Beene  Rs,  Seite  L.  heterocolpos
DQ, GSEMIMACTADSETE Fo saies possshsuoetscasetelessteacoess’--ecsce L. collaris

3.  Stems  more  or  less  differentiated  dorsiventrally;  leaf-cells  thick-walled;  oil  bodies
granular, few (8-20 per Cell) .........ccscessessessecsesteseeseenees 6

3.  Stems  not  differentiated  dorsiventrally;  leaf-cells  thin-walled;  oil  bodies
homogeneous, numerous (20-50 per Cell) .......eeceeesseseeseseeteseees 4.
4.  Leaves  bilobed  with  obtuse  apices  ..............eeeee  L.  obtusa
4.  Leaves  2-5  lobed  with  acute  apices  ............c  cee  Be)

5.  Margins  of  leaf-lobes  spinose-dentate,  perianth  mouth  with  long  teeth  to  ciliate;
on decayed wood; widespread ...........:c.ccccesceseeeeeeseeneesens L. incisa

5.  Margins  of  leaf-lobes  entire;  perianth  mouth  denticulate:  on  soil,  subalpine-
alpine  C220  Sets  ck  Nits,  Ay,  Eten...  L.  opacifolia
6.  Leaves  quadrate,  sinus  broad  and  shallow;  gemmae  usually  absent  ..........

PA  ON  Tae  Meee  ne  ere  en  es  oe  L.  wenzelii
6.  Leaves  variously  shaped,  sinus  never  broad  and  shallow,  gemmae  usually

PLESENE  L2G  AF  EE  AR  SA  Haste.  cereal  7
7.  Plants  ascending;  leaves  oblong  L.  ascendens
7.  Plants  weakly  ascending;  leaves  oblong-ovate  to  round  ..  8

8.  Gemmae  golden-brown,  reddish-brown  or  purplish  ...  L.  sudetica
8. GEMMAE BIEN 0.0... eeceecseseseeceseeeeeeseeeseneeeseseeteseneees 9

9.  Trigones  strongly  bulging;  teeth  of  perianth  mouth  3-5  cells  long  ...  L.  longiflora
9.  Trigones  not  bulging;  teeth  of  perianth  mouth  1-2  cells  long  ...  10.

10.  Oil  bodies  biconcentric,  with  one  large  central  eyespot  ......
Pie yen ts S Ream lea he OM: Mi ne Nes Soe cheb ok L. ventricosa var. silvicola

*  ascendens  (Warnst.)  Schust.  --  shaded,  decayed  wood.  6.
*  collaris  (Nees)  Dum.  --  shaded,  decayed  wood  and  moist  soil.  1.
*  heterocolpos  (Thed.  ex  Hartm.)  Howe  --  moist  soil.  1.
incisa  (Schrad.)  Dum.  -  shaded,  moist,  decayed  wood.  1.
longiflora  (Nees)  Schiffn.  [=  ventricosa  var.  longiflora  (Nees)  Macoun,  =guttulata

(Lindb.  &  Arn.)  Schiff.]  --  decayed  wood  and  soil.  2.
*obtusa  (Lindb.)  Evans  —  shaded,  moist  soil.  Clallam  Co.:  Steeple  Rock,  80-389.  1.
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*opacifolia  Culm.  ex  Meyl.  --  moist  soil  near  or  above  timberline.  1.
sudetica  (Nees  ex  Hiib.)  Grolle  --  moist  soil.  1.
ventricosa  (Dicks.)  Dum.  --  shaded,  decayed  wood  and  ledges.  3.
*ventricosa  var.  silvicola  (Buch)  Jones  --  shaded,  decayed  wood.  1.
*wenzelii  (Nees)  Steph.  --  moist  soil  near  timberline,  1.

Mylia  S.  Gray  corr.  Lindb.,  nom.  et  orth.  cons.
1. Cuticle verrucose; oil bodies smooth, Opaque ...........ccceeesesseeseeeeees M. tavioni
1.  Cuticle  smooth;  oil  bodies  coarse,  with  protuberant  globules,  hyaline  .M.  anomala

anomala  (Hook.)  S.  Gray  --  on  Sphagnum  in  peat  bogs.  2.
taylorii  (Hook.)  S.  Gray  --  shaded,  decayed  wood  and  moist  soil.  2.

Nardia  S.  Gray  nom,  cons.
1.  Leaves  shallowly  bilobed  (1/5-1/6  of  their  length);  underleaves  triangular  with

ODLUSE APICES a2. .2 gsc singsecsstecsncsetsovssiteucssnsvcrsnettentvesens N. japonica
1.  Leaves  entire;  underleaves  subulate  with  acute  apices  ...  N.  scalaris

*  japonica  Steph.  --  moist  soil.  Clallam  Co.:  Little  R.  Trail,  82-817.  4.
scalaris  S.  Gray  --  moist  soil  and  wet  rocks  near  small  streams.  4.

Tritomania  Schiffn.  ex  Loeske

*quinquedentata  (Huds.)  Buch  --  shaded,  moist  soil  and  rocks.  1.

GYMNOMITRIACEAE

1.  Perianth  present;  oil  bodies  present  in  all  leaf  cells  .........  Marsupella
1.  Perianth  absent;  oil  bodies  absent  in  marginal  leaf  cells  ...  Gymnomitrion

Gymnomitrion  Corda,  nom.  cons.
1.  Leaf-lobes  acute;  bilobed  for  0.20-0.35  of  their  length;  sinus  acute  and  open;

trigones  bulging  into  cells;  5-6  mm  high  ..............0.  G.  concinnatum
1.  Leaf-lobes  roundish;  bilobed  for  0.15-0.25  of  their  length;  sinus  obtuse  and  closed;

trigones  not  bulging  into  cells;  1-2  cm  high  .................  G.  obtusum

concinnatum  (Lightf.)  Corda  --  acid  rocks.  Clallam  Co.:  Boulder  L.,  Svihla  301
(TENN);  (Fulford,  1936).  Jefferson  Co.,  Queets  R.,  Frye  s.n.  (F);  (Hong  1983a).
5

obtusum  Lindb.  -  acid  rocks.  Jefferson  Co.:  Mt.  Olympus,  Queets  R.  (Clark  &  Frye,
1928). 1.

Marsupella  Dum.
1.  Plants  minute  (0.5-1.0  cm  high);  trigones  conspicuously  large  and  coarse  ..



Volume  6(3)  1989  45

We as Bec Meteora dah Sede aes db cde 8. elas Eee Ee ck eee M. commutata

1.  Plants  larger  (1.0-10  cm  high);  trigones  small  and  not  coarse  ..............  2
2.  Paroicous;  purplish-brown  or  blackish  to  black-brown  ....  M.  sparsifolia
2.  Dioicous;  color  various  (green-purplish-browN)  ...........0cccceseeeeees  3

3.  Leaves  divided  into  0.1-0.3  of  their  length;  apices  of  leaf-lobes  acute  ....
Orch  th  ero  Mes  det  hth  st  cea  M.  emarginata

3.  Leaves  divided  into  0.3-0.6  of  their  length;  apices  of  leaf-lobes  broadly  rounded  ...
aisdSesnsacsbatuscsneutesesnsocises te cescses isa ae een Saeee eran Sam M. sphacelata

commutata  (Limpr.)  H.  Bern.  --  moist  soil  near  snow  banks.  Clallam  Co.,  Badger
Valley  Trail,  81-900.  1.

emarginata  (Ehrh.)  Dum.  --  moist  soil  near  small  strsams.  1.
*  sphacelata  fo.  media  (Gieseke  ex  Lindenb.)  Schust.  --  moist  soil.  Clallam  Co.:

Badger  Valley  Trail,  83-1075.  Moose  L.  Trail,  85-1155.  1.
sparsifolia  (Lindb.)  Dum.  --  moist  soil.  Clallam  Co.:  Badger  Valley  Trail,  81-894,

83-1077.  The  color  of  these  specimens  is  scorched,  in  contrast  to  the  green-
brown  color  of  the  typical  form  of  M.  sparsifolia.  1.

SCAPANIACEAE

1.  Leaf-lobes  extremely  elongate,  narrowly  lingulate  20  Diplophyllum
i.  Leaf-lobes  circular  to  broadly  ovate,  never  narrowly  lingulate  .....  Scapania

Diplophyllum  (Dum.  emend.  Lindb.)  Dum.,  nom.  cons.
1.  Leaf  margins  strongly  dentate;  leaf-cells  strongly  collenchymatous  ..  D.  plicatum
1.  Leaf  margins  entire  or  finely  denticulate;  leaf-cells  not  or  obscurely

CONMCAGHYMALOUS ve iriecerccsr.-esusieceescsoyszsetsoteysdeaaceencetsaet 2
2.  Leaves  with  distinct,  elongated  medial  hyaline  cells  from  base  to  apex;  cuticle

SITO OER rset ec cet get acs 08s Perens t eteons meth, eS N D. albicans
2.  Leaves  without  distinct,  elongated  medial  hyaline  ceils;  cuticle  coarsely

PapillOse  creer  eta  sh  ct  eet  ae  eeerectner  5
3.  Paroicous;  ventral  lobes  lingulate  and  broadly  rounded  at  apex;  gemmae  rare  .........

whe casa suse tanatata ste taset vase ansensee Ta seenas oassseacems omelet en, Sree eee D. obtusifolium
3.  Dioicous;  ventral  lobes  lingulate-elliptical  and  usually  acute  or  apiculate  at  apex;

pemmae  abundant?  §  4%  1...  SMT  ate,  fe  coscask  D.  taxifolium

albicans  (L.)  Dum.  --  shaded,  decayed  wood,  soil  and  rocks.  2.
*  obtusifolium  (Hook.)  Dum.  --  moist,  sandy  soil.  Clallam  Co.:  Eagle  Point,  84-393.

Jefferson  Co.:  East  Fork  Trail,  80-259.  Graves  Cr.,  81-1087.  1.
plicatum  Lindb.  --  shaded,  decayed  wood  and  thin  soil  over  rocks.  The  color  of  the

plants  is  always  pure  green.  1.
taxifolium  (Wahlenb.)  Dum.  --  shaded,  ledges  and  humus  on  rocks.  1.
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Scapania  (Dum.)  Dum.,  nom.  cons.
1. Base of dorsal lobes with coarse teeth .........c.cccsscsseecees 2
1.  Base  of  dorsal  lobes  entire  or  with  minute  teeth  ............  3

2.  Teeth  of  leaf  margins  strongly  developed  with  antleroid  branching;  on  earth
and on decayed W00d ..0........eesessssssessesseessssessees S. bolanderi

2.  Teeth  of  leaf  margins  unbranched;  on  earth  and  rarely  on  decayed  wood  ....
BP  Rr  SUL  Fe  cen  satire  Mein  SA  §  ENGI»  S.  americana

3.  Ventral  lobes  not  conspicuously  decurrent  «0.00.0...  4
3. Ventral lobes conspicuously decurrent ..0........ccsceseeseese 6

4.  Lobes  pointed;  gemmae  2-celled,  greenish  .............  S.  irrigua
4.  Lobes  not  pointed;  gemmae  1-to  2-celled,  brownish  to  reddish  ....  5

5.  Margins  of  leaves  with  equally  thickened,  2-4  cells  rows  as  a  differentiated
DOndery:.  ects  ae  Mis  Ne  Ae  es  a  Bees  este  B  an  S.  curta

5.  Margins  of  leaves  with  thin  walled  cells,  not  forming  a  differentiated  border
ough coadioccastsaMtesezetbasthsctessxts cst Git uecith-seateddestitten Meceiods S. mucronata
6.  Small  plants  (less  than  1.2  cm  in  length);  ventral  lobes  0.5-0.8  times  as  wide  as

long;  apex  sharply  pointed;  gemmae  2-celled,  brownish  to  reddish  ....
sp scatar use ecanseasnssscistaraoctesdac ate eg eeums tae! steak PAO OTNE S. umbrosa

6.  Large  plants  (over  1.2  cm  in  length);  ventral  lobes  0.8-1.2  times  as  wide  as
long;  apex  not  sharply  pointed;  gemmae  1-2  celled,  color  variable  ...  7

7. Dorsal lobes arcuately inserted .........cccccessssesssesssstesseeenee S. uliginosa
7. Dorsal lobes transversely inserted ......c:..c.ccsssesessseeeeceees Serres,

8.  Plants  pale  green;  dorsal  lobes  ca.  0.75  the  ventral  in  size  ...  §.  subalpina
8.  Plants  green,  dark  green  to  reddish;  dorsal  lobes  0.35-0.65  the  ventral  in

SIZGcstascss  ot  ties  Ee  oe  ee  9

sunctendwSentonrcnaessduct sta ceessstoeeae tite techs ascncesntersc entire eres S. undulata var. undulata
9.  Plant  body  reddish  to  vinaceously  pigmented;  leaf-lobes  with  well  developed

CENCICIONY.  iecaceRia  ant,  ens,  eel  Rl  eo  le,  S.  undulata  var.  oakesii

americana  K.  Mill.  --  moist  soil  and  rocks.  7.
bolanderi  Aust.  -  barks,  decayed  wood  and  soil.  4.
curta  (Mart.)  Dum.  --  moist  soil.  1.

*  irigua  (Nees)  Nees  --  moist  soil.  Clallam  Co.,  Moose  L.  Trail,  85-1173.  1.
*  mucronata  Buch  -  moist  soil.  Clallam  Co.,  Badger  Valley  Trail,  81-884.  2.
subalpina  (Nees  ex  Lindenb.)  Dum.  --  wet  rocks  and  sandy  soil  of  stream  banks.  1.
uliginosa  (Sw.  ex  Lindenb.)  Dum.  [=  S.  naludosa  (K.  Miill.)  K.  Miill]  --  soil  near

streams. 1.

umbrosa  (Schrad.)  Dum.  --  shaded,  decayed  wood  and  wet  soil  near  streams.  3.
undulata  (L.)  Dum.  -  shaded,  decayed  wood  and  wet  soil  near  streams  and

waterfalls.  3.

undulata  var.  oaksii  (Aust.)  Buch  --  shaded,  wet  rocks  and  moist  soil  near  streams.  3.
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RADULACEAE

Radula  Dum.,  nom.  cons.
1.  Subfloral  innovations  are  short;  leaf-cells  without  trigones;  rhizoids  absent  .....

es.  isituss  eee  a  ORAS  eee  R.  obtusiloba  subsp.  polyclada
1.  Subfloral  innovations  are  long;  leaf-cells  with  thickened  large  trigones;  rhizoids

presefitite:.  acs  shcdaatttepainnas  a.  2
2.  Dioicous;  inner  margins  of  leaf-lobes  adnate  to  stem;  lobules  inflated,

rhomboidal-ovate,  ca.  1/2-1/3  size  of  leaf-lobes;  gemmae  absent  .....
dascessgadechatepsueedSthh stsck meth, sa eet MaR a ee reeea: R. bolanden

2.  Paroicous;  inner  margins  of  leaf-lobes  not  adnate  to  stem;  lobules  quadrate  to
subquadrate,  ca.  1/4  size  of  leaf-lobes;  gemmae  always  abundant  ........
o  hesucteaant  ee  onetegtacets  ate  arabe  ts  HS  R.  complanata

bolanderi  Gott.  —  bark.  Clallam  Co.:  Ozette  R.,  87-741.  Sam  R.  Trail,  81-996.  7.
complanata  (L.)  Dum.  --  bark.  4.
obtusiloba  subsp.  polyclada  (Evans)  Hatt.  -  wet  rocks  and  decayed  wood.  Clallam

Co.,  Boulder  Cr.,  Foster  2826  (US).  Deer  L.  (Schofield,  1968).  Olympic  Hot
Springs,  Schofield  19263  (UBC);  (Castle,  1925).  Jefferson  Co.:  Mt.  Olympus  (Clark  &
Frye,  1928).  7.

PORELLACEAE
Porella  L.
1.  Ventral  lobes  long-decurrent,  margins  strongly  reflexed;  underleaves  2  times  as

wide as ventral ODES 00.0... cecesesesesseeeesesteeeeeteseneseeeens P. cordaeana

1.  Ventral  lobes  not  or  only  short-decurrent,  margins  plane  or  weakly  reflexed;
underleaves  1-2  times  as  wide  as  ventral  lobes  ............  2

2.  Underleaves  about  as  wide  as  ventral  lobes;  gametophores  glossy  to  dull;
margins  of  ventral  lobes  recurved;  trigones  large  (bulging)  ..  P.  navicularis

2.  Underleaves  about  2  times  as  wide  as  ventral  lobes;  gametophores  glossy;
margins  of  ventral  lobes  entire;  trigones  small...................  P.  roellii

cordaeana  (Hiib.)  Moore  --  rock  outcrops  near  streams.  4.
navicularis  (Lehm.  et  Lindenb.)  Lindb.  --  bark  of  Acer,  Alnus  and  Betula,  decayed

wood  and  humus  on  rocks.  7.

roellii  Steph.  --  rocks,  more  rarely  on  bark.  7.
roellii  fo.  crisoata  Hong  -  rocks.  Jefferson  Co.:  Dosewallips  Trail,  81-798  (Hong,

1983b).  The  margins  of  the  underleaves,  lobules  (ventral  lobes)  and  upper
leaves  are  strongly  undulate-crispate,  especially  on  the  ventral  side  of  the  leaves.  7.
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FRULLANIACEAE
Frullania  Raddi

1.  Lobules  helmet-shaped,  about  as  long  as  broad;  perianth  triangular  and  frequently
tubercilate?.sc8  isi  seal  enced  Cb  iateconcetinatete  F.  bolanderi

1.  Lobules  club-shaped,  2-3  times  as  long  as  broad;  perianth  trigonous  and  smooth  ..

2.  Apex  of  dorsal  lobe  acute  to  acuminate-apiculate;  underleaves  bifid  1/4  or
less  their  length,  margins  strongly  recurved;  bracts  sinus  ...  F.  nisquallensis

2.  Apex  of  dorsal  lobe  obtuse-rounded;  underleaves  bifid  1/3  or  more  their
length,  margins plane or slightly recurved; bracts entire ..0.........eseceseceees 3

3.  Apex  of  dorsal  lobe  broadly  rounded,  ocelli  scattered;  underleaves  auriculate  at
base;  beak  of  perianth  retuse,  2-3  times  as  long  as  wide  ...  F.  californica

3.  Apex  of  dorsal  lobe  obtuse,  ocelli  in  a  median  row;  underleaves  narrowed  at  base;
beak  of  perianth  obtusely  narrowed,  1-2  times  as  long  as  wide  ...F.  franciscana

bolanden  Aust.  -  bark  of  Acer.  Clallam  Co.,  Boulder  L.,  79-251.  Elwha  R.  (Fulford,
1936). 4.

californica  (Aust.)  Evans  —  bark  of  Acer  and  Alnus.  Clallam  Co.:  Ozette  R.,  87-736.
Jefferson  Co.:  N.  Fork  Trail,  83-1016.  Mason  Co.:  Snoqualmie  Trail,  82-727.  7.

franciscana  Howe  --  bark  of  Picea.  Clallam  Co.:  Ozette  L.,  88-1834.  Ozette  R.,
87-729. 7.

nisquallensis  Sullivant  --  on  branches  and  bark,  dead  wood  and  humus  on  rocks.  7.

CODONIACEAE
Fossombronia  Raddi

foveolata  Lindb.  [=  dumortien'  Hiib.  &  Genth  ex  Lindb.]  --  moist  soil.  Clallam  Co.:
Ozette  L.  (Fulford,  1936).  3.

PALLAVICINIACEAE
Moerckia  Gott

1.  Thallus  wide  (5-10  mm  wide);  rhizoids  reddish-brown;  lobed  bracts  present
(Gn SUMMET) 3h islet Sees esuses es acest desattnncteene aces M. blyttii

1.  Thallus  rather  narrow  (3-5  mm  wide);  rhizoids  white;  lobed  bracts  lacking
th aesazesbsiudesbbaesttie sessatoesossseubesassattebrsentbiee ae D terme M. hibernica

blyttii  (Moerck)  Brockm.  --  wet  rocks.  Jefferson  Co.:  Mt.  Olympus  (Clark,  1909;
Clark  &  Frye,  1928).  3.

hibernica  (Hook.)  Gott.  [=  flotoviana  (Nees)  Schiffn.]  --  moist  soil.  Jefferson  Co.:
Queets  (Clark  &  Frye,  1928).  3.

PELLIACEAE

Pellia  Raddi,  nom.  cons.  prop.  :
1.  Thallus  without  vertical  band-like  thickenings  on  section  ...........  P.  endiviifolia
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1.  Thallus  with  vertical  brown  colored  band-like  thickenings  on  section  .....  2
2.  Dioicous;  involucrs  forming  complete  tube  .................00  P.  neesiana
2.  Paroicous;  involucre  reduced  to  semi-cylindrical  scalelike  flap  ...  P.  epiohylla

endiviifolia  (Dicks.)  Dum.  --  wet  rocks  and  soil  near  streams.  2.
*  epiphylla  (L.)  Corda  —  moist  soil  near  streams.  3.
neesiana  (Gott.)  Limpr.  ~  moist  soil  near  streams.  3.

METZGERIACEAE

1.  Both  surfaces  of  the  thallus  densely  pubescent  ...............:0000  Apometzgeria
1.  Upper  surface  of  thallus  without  hairs  0.0.0.0...  ceeeeseeseees  Metzgeria

Apometzgeria  Kuwah.
pubescens  (Schrank)  Kuwah.  --  humus  on  rocks.  4.

Metzgeria  Raddi
conjugata  Lindb.  --  rocks,  decayed  wood  and  bark.  4.

BLASIACEAE
Blasia  L.

pusilla  L.  -  soil.  2.

ANEURACEAE

1.  Thallus  broad  (more  than  3  mm),  thick  and  greasy  «00.0.0...  eee
1.  Thallus  narrow  (2  mm  or  less  wide),  not  thick  and  greasy  .............  Riccardia

AneuraDum.

pinguis  (L.)  Dum.  —  moist  stream  banks.  3.

Riccardia  S.  Gray,  nom.  cons.
1.  Thallus  regularly  3-pinnately  branched;  thallus  with  a  crenulate,  transparent

unistratose  border,  2  cells  Wide  .............  cscs  R.  multifida
1.  Thallus  palmately  or  irregularly  branched,  thallus  lacking  a  transparent  unistratose

orders  che  3...  See  ee.  eae  ee  ee  2

2.  Autoicous;  thallus  larger  (0.5-2.0  mm  wide),  yellow  green;  branching
irregular-palmate .........:..-.csseceecsccsssocoeceensceedesecossseneseebovedse R. latifrons

2.  Dioicous;  thallus  minute  (0.2-0.4  mm  wide),  dark  green  to  brownish;
branching palmate, ascending «0.0.0.0... csssessssessesesssseessseeees R. palmata

latifrons  (Lindb.)  Lindb.  --  shaded,  moist,  decayed  wood.  4.
multifida  (L.)  S.  Gray  —  shaded,  moist  soil.  2.
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*  palmata  (Hedw.)  Garruth.  --  shaded,  decayed  wood.  4.

AYTONIACEAE

1. Pseudoperianth present ..........cecsesseessseeseeeeeeteneneneees Asterella
1. Pseudoperianth absent ...........cccsesccssseseseseeteseseseeseeeeees 2,

2. Female receptacles not lobed .........cscecseeeeeeeseeees Cryptomitrium
2.  Female  receptacle  distinctlylobed  «0.0.0.0...  Reboulia

Asterella  R.  Beauv.
1.  Pseudoperianth  white  or  hyaline;  dorsal  epidermis  of  thallus  with  thin  walls;

spores  yellow,  60-70  xm  in  diameter  «0.0.00...  eeeeteeeeees  A.  gracilis
1.  Pseudoperianth  purple;  dorsal  epidermis  of  thallus  with  thickened  walls;  spores

dark  purple,  60-90  um  in  diameter  ............  cece  A,  lindenbergiana

gracilis  (F.  Web.)  Underw.  [=  A.  ludwigii]  --  moist  soil.  Jefferson  Co.:  Mt.  Olympus
Evans  1920;  (Clark  &  Frye,  1928).  5.

lindenbergiana  (Corda  ex  Nees)  H.  Arn.  --  moist  soil.  Clallam  Co.:  Elwha  R.  (Evans,
1920;  Fulford,  1936).  Jefferson  Co.,  Mt.  Olympus  (Clark,  1909;  Clark  &  Frye,
1928).

Cryotomitrium  Aust.
tenerum  (Hook.)  Aust.  --  moist  soil.  Jefferson  Co.:  Mt.  Olympus  (Clark  &  Frye

1928). 4.

Reboulia  Raddi,  nom.  cons.
hemisphaerica  (L.)  Raddi  moist  soil.  Clallam  Co.,  Part  Angeles  (Clark  &  Frye,  1928).

4.

CONOCEPHALACEAE

Conocephalum  Hill  corr.  Wiggers,  nom.  et  orth.  cons.
conicum  (L.)  Underw.  —  moist  soil  and  wet  rocks.  4.

CLEVEACEAE
Athalamia  Falconer
hyalina  (Sommerf.)  Hatt.  --  rocks.  Jefferson  Co.:  Mt.  Olympus  (Clark  &  Frye,  1928).

1.

MARCHANTIACEAE

1.  Thallus  not  dichotomously  branched;  female  receptacle  hemispheric,  gemmae
CUPS ADSENE 220-55. siccs-tsecetccccdeeaess detde att lestenet Poaeceseetecee Preissia

1.  Thallus  dichotomously  branched;  female  receptacle  stellate;  gemmae  cups
PLESENE 7ossis. bic Menccktete chee sctesascttteel eGR EES epee ees Marchantia
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Preissia  Corda

quadrata  (Scop.)  Nees  --  moist  soil.  3.

Marchantia  L.

polymorpha  L.  —  wet  rocks  and  soil  near  streams  and  waterfalls.  3.

RICCIACEAE

Ricciocarpos  Corda
[natans  (L.)  Corda]  --  aquatic.  Clallam  Co.:  Dungeness  (Clark  &  Frye,  1928).  4.
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