Wagner, D.H. 2016. Two new species of Macrodiplophyllum (Scapaniaceae, Marchantiophyta) endemic to western North
America. Phytoneuron 2016-57: 1-22. Published 17 August 2016. ISSN 2153 733X

TWO NEW SPECIES OF MACRODIPLOPHYLLUM
(SCAPANIACEAE, MARCHANTIOPHYTA)
ENDEMIC TO WESTERN NORTH AMERICA

DAvVID H. WAGNER
Northwest Botanical Institute
P.O. Box 30064
Eugene, Oregon, 97403-1064
davidwagner@mac.com

ABSTRACT
M acr odiplophyllum rubrum D.H. Wagnergp. nov., andM acr odiplophyllum flaccidum D.H.
Wagner,sp. nov., are described from the northwest coast of North AraeriBreviously confused with
Macrodiplophyllum plicatun{Lindb.) Perss., they are separated by an array of disgnmorphological
characters. Whered4. plicatumis distributed in an arc around the North Pacific fidritish Columbia
to JapanM. rubrumis presently known only from California to northerntBh Columbia and\.
flaccidumhas been found from northern Oregon to southeastern Alaska.

In the course of preparing a treatmentMdcrodiplophyllumfor the liverwort volume of
Flora of North America, the author detected two undescréyseties in the herbarium of the
University of British Columbia from among the three hundaed forty specimens filed undét.
plicatum(Lindb.) Perss. The author had anticipated the preséribe orst of these based on plants
from southwest Oregon first found in 1997 and included in histiftmtion guide to the liverworts
of Oregon (Wagner 2014). These Oregon plants were initégiytified agvl. plicatumbased on the
keys in Godfrey (1977) and Hong (1980) but did not match the desorifgund in Choi et al.
(2012). Davison (1993) mentioned a discussion with Schofieldtadadistinctive form ofM.
plicatumin northern British Columbia and Alaska that deservedh&urstudy; this form proved to be
the second species described here.

MACRODIPLOPHYLLUM RUBRUM D.H. Wagnersp. nov. (Figures 1-5).

Plantae 20-70 x 2—4 mm, ex lutescenti-viridi pallide olivaceo-viricesj laterales, plerumque
uti innovationes geminati gynoecia infecundata subtendentes; folia complicalta;batentia, in parte
distali pectinata, non imbricata, longitudine lobi dorsalis 0.45-0.7 longitudinis Velnitralis. Lobus
dorsalis non decurrens, sub angulo 42-54° ex axe caulis abiens, oblongus velidigatatvexiusculus,
apice rutundatus, base arcte caulem involvens et eum transiens, ad punchae ogpositum attingens.
Lobus ventralis transverse insertus, linea insertionis valde arcuata, eddidm latitudinis caulis
decurrent, ligulatus, apice rotundatus, valde convexus, saepe siccitate deflexusgrbasgili imbo bene
definito e cellulis pachyticho latitudine 2-5 cellularum, usque lsupra insertionem attingens, dentibus
gracilibus unicellularibus interdum recurvis spinosis arcte armata, lisfhiooso plerumque valde apice
surculi rubro-tincto, aetate obscurante, cuticula verruculosa, carina stdreet ad marginem lobi
anticam parallela, 0.45-0.7 partem longitudinis lobi. Corpora oleosa per cell@s1(-10), sphaerica
vel elliptica, granulosa. Gemmae frequentes, ex sphaerico rotundae, polygonicaeeli(:idjes, pallide
brunneolae. Dioica, androecia ignota; gynoecia terminalia, interdum periangiizesentibus, ore
lobulato-ciliato, lobulis ramosis, gracilibus, apice argutis, longitudine ex 6—10(—20) isatlinposita.

TYPE: USA. Oregon. Coos Co.: Cherry Creek Research Natural Area, ca. ZEnaif Coos
Bay, streamside terrace, ®huja plicatatrunk, 43° 1310" N, 123° 565" W, elev. 640 ft (195 m), 13
Jun 2016,D.H. Wagner m3014holotype: OSC; isotypes: CAS, E, F, H, MO, NY, UB@BGI,
WTU).
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Plants 20-110 x 2-4 mm, ascending to erect, in tufts or schteneng other bryophytes,
yellowish green to pale olive green; stems 440-520 x 320-350 um, on@fayder cortical cells
thick walled, olive green at apex, dark brown to black belmanches lateral, frequently producing
paired innovations subtending unfertilized gynoecia; leaves spegarimbricate-sheathing at base,
spreading, distally pectinate, not imbricate; dorsal tdraeitobe length ratio 0.45-0.7, keel nearly
straight and parallel to antical lobe margin, 0.5-0.7%0b€& length; dorsal lobe subtransversely
inserted, insertion line weakly arched, not decurrent, angfedb4° from stem axis, oblong to
narrowly rectangular, slightly convex, apex rounded, usually deotaeded by gemma formation,
lobe base reaching across stem and tightly wrapped arq@pasite side, 1.1-1.5 x 0.6-0.7 mm;
ventral lobe transversely inserted, insertion strongly direhed, decurrent to half the stem width,
midline angled 55-85° from stem axis, narrowly rectangular epended, strongly convex, often
deflexed when dry, 2.0-2.6 x 0.8-1.2 mm, apex dentate or eroded by gemraton, basal margin
with a well defined strip of 2—5 rows of thick-walled cedigtending up to 1 mm from point of
insertion, armed with closely set, slender, unicelllBametimes recurved spinose teeth, the spinose
strip usually strongly red pigmented; cells at leaf basegalte-rectangular, 75-95 x 17-20 pm,
trigones bulging, cell walls nodose thickened; median cells (182§627) um, trigones concave to
moderately bulging, 2—3 rows of marginal cells evenly thickdesilcuticle striolate to verrucose;
oil bodies 5-8(-10) per cell, spherical to elliptical, granylageecialized asexual reproduction
produced in masses at apices of leaves, frequent, sgharielliptical to rounded polygonal, 2(—4)
celled, pale green to light tan.

Sexual condition dioicous; androecia not known; gynoecia tatpoocasional, female bracts
in one pair, distinctly larger than sterile leaves, ddze to 1.7 mm, ventral lobe to 2.9 mm; small
bractlets sometimes included; perianth deeply plicateas®, long emergent, mouth lobulate-ciliate,
lobulae branched, slender, sharp tipped, 6-10(—20) cells long, 1s-4vitkdl sporophytes not known.

Etymology. The specific epithet refers to the prominent, spinose-tootteeftlish orange
basal margin of the ventral lobes.

Ecology and distribution. Entirely restricted to organic substrates, commonly ok bér
trees near their base or on decaying logs, occasionally bnipeaus, confined to coniferous forests
near the coast of Alaska, British Columbia, Washingt®negon, and California. The frequent
occurrence on tree bases in the immediate coastal zamestisking contrast to the other species of
the genus, which are primarily terrestrial on cliffs, ldeos or sandy soil. AlthougM. rubrum
occurs with frequency on hummocks in wetlands in the noribarts of its range, these are distinctly
organic substrates.

Additional specimens examined. SeeAppendix 1.
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Figure 1. Macrodiplophyllum rubrum A. Plantsn situon Pseudotsugéog. B. Hand specimen. Photos by
D.H. Wagner.
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Figure 2. Macrodiplophyllum rubrum.A. Dorsal aspect. B. Ventral aspect. A&Bchofield 86525UBC)

These images (Fig. 2) were made with a Nikon Coolpix E880Mhtedwn a Nikon Eclipse
E200 microscope. Reflected light was provided by two ExpilipgdBte bicycle headlamps. Stacked
images were processed with Helicon Focus.

The nearly parallel keel and dorsal lobe margin arelgldemonstrated in Figure 2A. This is
easily recognized in herbarium specimens with a disseatmyoscope examination. Fresh
specimens have their ventral lobes spreading nearly horigomtat tightly curled around the lower
side of the stem as in herbarium specimens.

This photographed specimen is dry; the colors are natatlypf fresh specimens. In Figure
2B note the spinose teeth along the basal margin of the véolbed. These are strongly red
pigmented in almost all collections seen but even when unpigehethe character is clearly
recognizable, distinctive and diagnostic.
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Figure 3. Macrodiplophyllum rubrum A. Whole shoot, ventral aspect. B. Leaf, verdsgdect. C. Ventral
lobe base detail. D. Spinose teeth on ventral lobe bageD fromD.H. Wagner m30060SC). B from
L.Russell s.n(OSC).
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Figure 4. Macrodiplophyllum rubrum A. Fresh shoot apex with gemmae on leaf marginSStd8ned gemmae
along leaf margin. C. Marginal to interior leaf salif fresh specimen, with oil bodies clearly visib@.
Proximal cells near base of ventral lobe, showinpadies. E. Basal leaf cells, with cell wall thickegsrin
dead cells clearly shown. F. Median leaf cells, focuteaf surface to show verrucose-papillose surfaceF: A
Wagner m3014Holotype, OSC). BWagner 905X0SC). C, D, EWagner m30060OSC).
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Figure 5. Macrodiplophyllum rubrum A. Female bract, ventral aspect; ventral lobe bas®ved to reveal
bractlet. B. Perianth, stained. C. Branched lobatgeerianth moutn. D. Bractlet. A-\Wagner m1120
(0sC).



Wagner: Two new species of Macrodiplophyllum 8

MACRODIPLOPHYLLUM FLACCIDUM D.H. Wagnergp. nov. (Figures 6-9).

Plantae 20-60 x 2—4 mm, ex lutescenti-viridi pallide olivaceo-viridgerdum prope apicem
rubro-tinctae; caules sparsim ramosi; folia complicato-biloba, contigugpu@ parte maxima imbricata,
longitudine lobi dorsalis 0.45-0.7 longitudinis lobi ventralis, lobo dorsali vel raéntongitudine
proportione latitudinis 0.5-0.7. Lobus dorsalis leniter decurrens usque portionet20latitudinis
caulis, linea media a base usque apicem aequicurva, sub angulo 30-80° ex axatianks oblique
obovatus vel arcuatus, planus vel subconvexus, apice obtusus vel rotundus, besginpaene caulem
transiente ad latus oppositum attingente. Lobus ventralis usque portionem 0.1#0diniat caulis
decurrens, oblique obovatus vel spathulatus, leniter falcatus, subconveximtesicontortus, ad
marginem subtiliter dentatus, ad basem lobi dentibus paucis praeditushudentiiformiter effectis in
triente distali nisi in parte erosa per propagationem gemmarum, apicevéstiralis interdum dentibus
multicellularibus praedito, cellulis trigonis maximam partem vatdeidis, cuticula praeprimis laevi,
carina a base aequicurvante, saepe atrofusca vel atra, 0.3-0.5 lobi ventraligeatit. Corpora oleosa
per cellulam 2-3(-4), reniformi-fusiformia, textura amorphica, pallidenmea, paene lumen cellulare
implente Dioica, androecia frequentia, bracteis uti foliis vegeitatsed ad basem gibberis; gynoecia
frequentia, terminalia, perianthiis frequentibus, ore lacerato lobulis gtaedi sparsim ramosis usque
longitudinem 8 cellularum. Sporophyta ignota..

TypPeE: CANADA. British Columbia. Haida Gwaii (Queen Charlotte Islands): Graham
Island, along Rennell Sound Forest Service Road, betweene® Sound and the Queen Charlotte
Main Line Junction, W of Phantom Creek, 532 21" N, 132° 19 17" W, elev. 244-247 m, 15 Jul
2010, S. JoyaandJ. & W. Harpel 945holotype: UBC; isotypes: CAS, E, F, H, MO, NY, OSC
VBGI).

Plants 20-60 x 2—4 mm, ascending to erect, yellowish green t@lpadegreen, sometimes
tinged red near apex, glossy when dry, stems 335-370 x 235-260 pneootuder cells thick walled
in 2—4 layers, olive green at apex, dark brown to black hedparsely branched, leaves contiguous to
imbricate, contorted when dry; dorsal to ventral |adregth ratio 0.5-0.7; dorsal lobe subtransversely
inserted, insertion line weakly arched, weakly decuri@n@.1-0.2 of stem width, midline smoothly
curved from base to apex, angled 30—80° from stem axis, obligbeisate to arcuate, flat to slightly
convex, apex obtuse to rounded, basal margin reaching acrossostquite to opposite side, 1.2-1.6
x 0.5-0.8 mm; ventral lobe transversely inserted, insettenslightly arched, decurrent for 0.1-0.2
of stem width, midline angled 60-90° from stem axis, obligobbvate to spatulate, weakly falcate,
slightly convex; 1.4-1.9 x 0.4-0.9 mm; keel curving evenly from basen afark brown to black,
0.3-0.5 of ventral lobe; margins finely dentate with fewthtest lobe bases but teeth regularly
produced on distal third except where eroded by gemma production,chpeentral lobe with
occasional multicellular teeth; cells at leaf basenghbe-rectangular, 36—40 x 18-20 um, trigones
strongly bulging, walls nodose; median cells isodiametrghtmrt rectangular, (15-)20-26(-27) um,
trigones bulging, evenly thick walled cells in 2—3 cell r@awsnargin; cuticle smooth; oil bodies 2—
3(-4) per cell, reniform-fusiform, amorphous texture, pale browearly filing cell lumen,
specialized asexual reproductioot known.

Sexual condition dioicous; androecia frequent, like vegetativedeaut strongly gibbous at
base, with 3-5 antheridia in each bract; gynoecia terninegllent, female bracts similar to but larger
than sterile leaves; perianth deeply plicate in distdfl, long emergent, mouth lacerate with slender,
sparsely branched lobulae up to 8 cells long; sporophytesiaaink

Etymology. The specific epithet refers to the appearance of herbapecimens, the dead
leaves appearing limp and flaccid like dried lettuce.

Ecology and distribution. This species grows exclusively on inorganic substrafesally
on cliffs and streamside rocks at low elevations, oftesoeaated with waterfalls, occasionally on
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mineral soil around rocks. It is known from British Coluab/Nashington, Oregon and California.
It is notably absent from tree trunks or fallen logs.

Additional specimens examined. SeeAppendix 2.

o
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Figure 6. Macrodiplophyllum flaccidum A. Dry shoot, dorsal aspect. B. Dry shoot, vérgspect. Both
images at same magnification. A & 8Bchofield 84237UBC).
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Figure 7. Macrodiplophyllum flaccidum A. Fresh leaf, dorsal aspect. B. Stained leafrakaspect. C.
Marginal basal cells, stained, female bract. D. Med@lls with oil bodies. E. Stem section. F. Stentisec
A, D, E, F:Wagner m2798%0SC) B, C: Schofield 67624UBC).
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Figure 8. Macrodiplophyllum flaccidum A. Female shoot with perianth, dorsal aspect, stadist| two
thirds of female bracts removed to expose perianth dasklale shoot, dorsal aspect, with antheridia visible
male bracts, stained. Both images at same magnificath & B: Schofield 2153%UBC).
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Figure 9. Macrodiplophyllum flaccidum A. Dissected perianth, lightly stained. B. Fenimbet. A & B:
Schofield 67624UBC).
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K ey to species of Macrodiplophyllum

1. Dorsal lobe base reaching across stem and tightly curled aroundpgtesite the keel; ventral lobe
base with a well defined strip of thick-walled margindlscarmed with slender, unicellular, spinose teeth;
spinose strip often strongly red pigmented; on either organimorganic substrates.

2. Cuticle striolate to verrucose; leaves contiguous, evenly spadéé keel is usually exposed at stem

to leaf junction; midline of distal half of ventral lobes divergi#it}—54° from stem; spinose strip at

base of ventral lobe usually bright red; invariably on bark, woddiomus
............................................................................. M.acr odiplophyllum rubrum D.H. Wagner

2. Cuticle strongly papillose with several globose papillae eaeh median cell; leaves closely

imbricate with few keels exposed; midline of distal half oftkarobes diverging around 90° from

stem; spinose strip at base of ventral lobes not pigmented; lonrracctic peaty soil
..................................................................... M acr odiplophyllum microdontum (Mitt.) Perss.

1. Dorsal lobe base reaching 0.5 to 0.9 across stem but not wrapped around sigiggsigmtral lobe base
entire or with scattered marginal teeth, low or up to 4 cells loriggpilwose; margins unpigmented or at
most light pink; mostly on inorganic substrates but including peatic soil.

3. Dorsal lobes 0.7—0.9 as long as ventral lobes; margins uniformig enti

.............................................................. Macr odiplophyllum imbricatum (M.A. Howe) Perss.
3. Dorsal lobes less than 0.7 as long as ventral lobes; margins sparselyerately dentate, at least at
apex of lobes.

4. Distal half of ventral lobe angled less than 75° from stem; lobedenmitteeth; leaf shape
changed little upon drying .......ccoooeeiiiiiiiiiiccns Macr odiplophyllum plicatum (Lindb.) Perss.
4. Distal half of ventral lobe angled close to 90° from stem; both |chesly dentate, teeth usually
prominent at lobe apices; leaf shape collapsing upon drying
.......................................................................... M.acr odiplophyllum flaccidum D.H. Wagner

Discussion

Macrodiplophyllumis distinguished by its robust character, rounded, longulate leaf
lobes, elongated basal cells, arcuate and decurrent viatealand plicate perianth, usually to the
base, with a constricted mouth. It is a natural groupacierized by an array of ancestral traits rather
than strict phylogenetic lineage. Phylogenetic analysis shoatdvificrodiplophyllumis derived
from the more generalized genDglophyllumand is basal to two more specialized generajinia
and Scapania Alternate classifications would place the known sgeoaeMacrodiplophyllumin
Diplophyllum (Hong 1980; Steere 1978), all Bcapania(Potemkin 2002), or divide its species
betweenScapaniaand an enlargeBouinia (Konstantinova et al. 2013). Until the two new species
are subjected to molecular analysis their position in phyletye trees cannot be used to evaluate
alternate classifications in Scapaniaceae.

The similarity of these two new speciesMacrodiplophyllum plicatums reflected in the
UBC herbarium, where none of the approximately 100 specimerabfveere identified as either of
the other two species of the genik, imbricatum (M.A. Howe) Perss. oM. microdontum(Mitt.)
Perss. Their evolutionary closeness may not be reflentedolecular phylogeny of this group
(Heinrichs et al. 2012).

Macrodiplophyllum flaccidunis the most similar of the two fd. plicatumin morphology
and ecology. Both occur almost exclusively on inorganic saflestsuch as cliff faces, boulders, and
sandy soil. One of the most distinctive charactavioflaccidum dry and contorted leaves, is seen
only in dried specimens. Therefore, it is more easiognizable in the herbarium than in the field.
The presence of a black keel and black stem is suggestivetdiagnostic. Whereas most species
of this genus have at least some roughening of the cutiderililed as striolate or verruculose, the
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cuticle ofM. flaccidumis usually nearly quite smooth so the plants appear glossyiy when dry.
Dry specimens oM. plicatum have a distinctly velvety or satiny appearance. Pé&samtith
plications in the distal half only, as M. flaccidum are anomalous iNlacrodiplophyllum the other
species having perianths plicate to the base.

Although superficially quite different in general appeasmMacrodiplophyllum rubrum
shares some of its most distinctive characters with microdontum Macrodiplophyllum
microdontum is the taxonomically most remote member of traditiohddcrodiplophyllum
Phylogenetic cladograms suggest it is closerStapaniathan the rest oMacrodiplophyllum
(Heinrichs et al. 2012). The significance of their evolutigrdoseness when additional molecular
phylogeny is obtained might suggest optimal generic delimitatidineiriuture. The most prominent
diagnostic characteristic of this species, the bright n@dpse margin of the ventral lobes, is quite
easily detected in the field with a hand lens.

The extensive lists of specimens examined demonstratéhése two new species are not
likely to be of immediate conservation concern except at thrginsaof their range. Within their
relatively narrow distribution, they are both of frequenturrence. The cluster of populations of
Macrodiplophyllum rubrumn Coos County, Oregon is striking. It may be a cqueace of the local
botanists being tuned to a search image but records elsewh&@esgon and to the north in
Washington State indicate limited abundance in most eD@r coastal forests. The recordMbf
rubrum from California is supported by communications with Williaraylz regarding a collection
he made in Humboldt County (Doyle & Stotler 2006) originatiynedDiplophyllum plicatum
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Appendix 1. Additional specimens examined, Macrodiplophyllum rubrum

CANADA. British Columbia

North Coastal Idands. Pitt Island, Newcombe Harbor, baseGifamaecyparisree, 53° 43
N, 130° 06 W, Schofield 8696712 Aug 1986 (UBC); Pitt Island, Holmes Lake, S shore, lodse
tree on bog slope, 53° 3N, 130° 00 W, 21-23 Jun 197%chofield, Vitt& Horton 72498(UBC);
Larsen Island N of Banks Island, Larsen Harbour, He8tgt, shaded outcrop face, 53° B5 130°
35 W, 4 Jun 1970Schofield 41808UBC); Pitt Island, Monckton Inlet, streamlet on N safenlet,
slope in operChamaecyparigorest, 53° 19N, 129° 40W, 10 Aug 1986 Schofield 86758UBC);
Moore Islands, Hecate Strait, shaded cliff in for&X 40 N, 129° 25W, 1 Jun 1970Schofield
41552(UBC); Powell Anchorage, Tuno Creek mouth, S. Don Peninspldbase oChamaecyparis
52° 17 N, 128° 19W, 7 Aug 1986,Schofield 8639(UBC); King Island, Codville Lagoon, Sager
Lake, bank in open forest, 52°'08, 127° 49W, 4 Aug 1986 Schofield 86248UBC); King Island,
near Codville Lagoon, slopes of Codville Hill, cliff in fores2° 03 N, 127° 52W, 12 Apr 1970,
Schofield 40884UBC); Lagoon Lake continuous with Fish Egg Inlet, on chffforest, 51° 40N,
127° 46 W, 13 Apr 1970Schofield 41056UBC); Keith Anchorage area, Kwakshua Channel, NW
Calvert Island, base of tree in forest, 51° M0 128° 08W, 18-20 Jun 1965%5chofield & Williams
27039 (UBC); Robinson Island, Brandon Point, mouth of Blundenbidar, shaded bank in forest,
50° 54 N, 127° 17W, 14 Apr 1970 Schofield 41153UBC); Inlet on E side of Nigei Island, just
NW of Browning Passage, N end, on shaded bank near lake, 5R° $27° 40 W, 10 Apr 1970,
Schofield 40749UBC); Fraser Island, Port Alexander, SE side of Nig&irid, damp cliff crevice,
50° 51 N, 127° 38W, 10 Apr 1970Schofield 40708UBC).

Haida Gwaii (Queen Charlotte Islands). Graham Island, Cape Fife Trail from Tow Hill
toward E coast, hummock in forest, 54° R5131° 45W, Schofield, Ellis & Schofield 1197620
Jun 2002 (UBC). Graham Island, Cape Fife Trail, humus bankrestf 54° 05N, 131° 45W,
Schofield, Ellis & Schofield 1200426 Jun 2002 (UBC). Graham Island, Tow Hill, 54° B5131°
51' W, Varaama 64162Q-0T, Jun 1964 (UBC). Graham Island, near Tow Hill, bog, 54N04.31°
48 W, Schofield & Krajina 3939222 Jul 1969 (UBC). Graham Island, Trail to E coast from Tow
Hill, on humus banks in forest, 54°'08, 131° 55W, Schofield 2990&2 Jun 1966 (UBC). Tow
Hill, Graham Island, on boulder of forest slope, 54°ND3131° 55W, Schofield & Vaarama 23745,

7 Jun 1964 (UBC). Graham Island, just N of Port Clementsjridgrest, 53° 40N, 132° 10 W,
Schofield & Beil 5594022 Jun 1974 (UBC). Graham Island, Masset Inlet, head of CBagn up
tree base in forest, 53°'38, 132° 40W, Schofield, Ellis & Schofield 119813] Jun 2002 (UBC).
Graham Island, Blackwater Creek, near junction with MaRiwer, S of Juskatla, humus at base of
tree in forest, 53° 3N, 132° 20W, Schofield & Vaarama 245514 Jun 1964 (UBC). NE Graham
Island, Massett Sound, near road, 2 mi S. of Massetiaoks and up tree bases in swampy spruce
forest, 53° 55N, 132° 08W, Schofield 347947 Jul 1967 (UBC). N Graham Island, Eden Lake,
central E side, on base of cedar, 53°/%0132° 45W, Schofield 3519430 Jul 1967 (UBC). W
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Graham lIsland, Virgalias Cove, Port Louis, shaded &8%,42 N, 132° 58W, Schofield 341285
Jun 1967 (UBC). Graham Island, McClinton Bay, SW Massét,|epiphytic on apple tree, 53°'40
N, 132° 40 W, Schofield 3526030 Jul 1967 (UBC). Graham Island, V.J.K. Ecological Reserve,
Athlow Bay, Port Chanal, Empire Ancorage-Goose Cove, 53V 3532° 55W, Godfrey & Godfrey
3996,7 Jun 1977 (UBC). W Graham Island, Goose Cove, Athlow Bayuomitocks near tree base
in forest, 53° 35N, 132° 55W, Schofield 305882 Jul 1966 (UBC). W Graham Island, Goose
Cove, Athlow Bay, near anchorage, shaded cliff shelfamyon, 53° 35N, 132° 55W, Schofield
37192,29 Jul 1968 (UBC). W Graham Island, Goose Cove, Athlow Bayston forest slope, 53°
35 N, 132° 55W, Schofield 64613610 Jun 1977 (UBC). Graham Island, 4 mi S of Tlell, on
hummocks in swampy forest, 5330 131° 55W, Schofield 2978720 Jun 1966 (UBC). Graham
Island, near Brent Creekhamaecyparidog, 53° 20N, 132° 15W, Schofield 3011®6 Jun 1966
(UBC). Graham Island, ca 5 mi N of Honna River mouth, ankba forest, 53° 18N, 132° 15W,
Schofield 3015126 Jun 1966 (UBC). SW Graham Island, Van Inlet, betwead b&inlet and lake,
at base of spruce in floodplain, 53° N7 132° 29W, Schofield & Sjors 320922 Jul 1966 (UBC).
Moresby Island, sandspit area, near mouth of HannekCom log in forest, 53° 18I, 131° 50W,
Schofield & Krajina 3962524 Jul 1969 (UBC). Graham Island, Queen Charlotte Cityedloghe
sea,, 53° 15N, 132° 04 W, Persson s.n.1 Jul 1957 (UBC). Moresby Island, sandspit, Rinea
sitchensis53° 14N, 131° 49W, Krajina s.n.,25 Jul 1968 (UBC). Moresby Island, near Centre Bay,
Skidgate Channel, open hummock in forest, 53°N,2132° 30W, Schofield 307514 Jul 1966
(UBC). Moresby Island, Skidegate Channel, S side of Wesbws, humus hummock in forest, 53°
10 N, 132° 25W, Schofield 306993 Jul 1966 (UBC). Moresby Island, canyon near S bay,
Skidegate Channel, bases of trees, 53N0932° 05W, Schofield & Sharp 259172 Sep 1964
(UBC). Moresby Island, brooklet near entrance to E narr@kglegate Channel, on rotten logs, 53°
09 N, 132° 32W, Schofield 1401217 May 1961 (UBC). Moresby Island, Deena River, dampish
bank in woodland, 53° 08\, 132° 08W, Schofield 1578928 Aug 1961 (UBC, WTU). Moreshy
Island, Deena River, ca 8 mi from mouth, on alder in floodpa8° 08 N, 132° 08 W, Schofield
30779a,4 Jul 1966 (UBC). Chaatl Island, frequent under trees intfo588 07 N, 132° 30 W,
Schofield & Boas 18698-12 Jul 1962 (UBC). Chaatl Island, up tree base, 53N0732° 30W,
Schofield & Boas 18909-12 Jul 1962 (UBC). NW Moresby Island, Mackenzie Cove, bank i
woods, 53° 05N, 132° 20W, Schofield 311369 Jul 1966 (UBC). Graham Island, Long Inlet,
Lagins Creek, common on banks in floodplain forests, 53N0A32° 00W, Schofield 2997%4
Jun 1966 (UBC). Moresby Island, S entrance of Louise Marap base of Sitka spruce in forest,
52° 57 N, 131° 54W, Schofield 453357 Jul 1971 (UBC). Moresby Island NW, N slope of 'Laing
Point' Mountain, NE side of Peel Inlet, on hummocks ireggr52° 59N, 132° 05W, Schofield
30267,28 Jun 1966 (UBC). NW Moresby Island, Peel Inlet, on log, 52R5232° 06W, Schofield
15414,23 Aug 1961 (UBC). Louise Island, Mathers Lake, S end, aBgrastree of lake shore, 52°
58 N, 131° 50 W, Schofield 3733231 Jul 1968 (UBC). Princess Royal Island, Chapele Inlet,
stream canyon near mouth, E side, slope in open foress55RC 129° 08W, Schofield 86596
Aug 1986 (UBC). Moresby Island, stream to lake on NE siddesficombe Inlet, Tasu Sound, on
bank by stream, 52° 5081, 132° 05W, Schofield 37359 Aug 1968 (UBC). Moresby Island, Tasu
Creek mouth, head of Newcombe Inlet, Tasu Sound, dampresattstream, 52° 501, 132° 08W,
Schofield 376164 Aug 1986 (UBC). Moresby Island, Kootenay Inlet, N side, mead, on humus
at tree base, 52° 5R, 132° 11W, Schofield & Krajina 3952424 Jul 1969 (UBC). Moresby Island,
Kootenay Inlet, S side near head of inlet, mouth of wdtdifi@d creek, 52° 50N, 132° 11 W,
Schofield & Krajina 3958723 Jul 1969 (UBC). Richardson Island, SE end, E coast oedhgr
Island, humus of bank above sea cliff, 52°M4131° 44W, Schofield & Vaarama 241911 Jun
1964 (UBC). Moresby Island SE, Crescent Inlet, humus trear base, 52° 4N, 131° 48 W,
Schofield & Vaarama 244012 Jun 1964 (UBC). E Moresby Island, Bigsby Inlet, small hajsi

S, base of cliff, 52° 3N, 131° 43W, Schofield 3252128 Jul 1966 (UBC). Moresby Island, Barry
Inlet, S side, near mouth, 52°'3%, 131° 50W, Schofield, Spence, Lemmon & Brown 8448P,
Aug 1985 (UBC). Burnaby Island, Section Cove, up base of Sukace trunk, 52° 25N, 131° 21
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W, Schofield 4472@® Jul 1971 (UBC). Kunghit Island, Monserrat Bay, S of Rainyntlaliff face,
52° 03 N, 131° 03W, Schofield 4477% Jul 1971 (UBC).

South East Mainland. Haney Research Forest, near banks of Alouette Riveriuored
tree root in forest, 49° 18, 122° 36 W, Schofield, Godfrey, Godfrey & Nuszdorfer 6833 Rpr
1978 (UBC).

Vancouver Island. Brooks Peninsula, on W side of lagoon near base camp, bogs, 50° 10
127° 45W, Schofield 7699719 Aug 1981 (UBC). Brooks Peninsula, on W side of lagoon near base
camp, bogs, 50° 161, 127° 45W, Schofield 7700719 Aug 1981 (UBC). Brooks Peninsula, toward
base of 'Mt. Doom', bog slopes, 50 N) 127° 45 W, Schofield 7717822 Aug 1981 (UBC).
Tahsish Inlet, shaded forest cliff, humus on rock, 509M\)8L27° 05W, Halbert, Price & Doak
7207,6 Jun 1971 (UBC). Brooks Peninsula, barren gravel ridge above Capelf@selof tree trunk,
50° 07 N, 127° 54W, Schofield 68515/ Jun 1978 (UBC). Ucluelet-Tofino Hwy, ca 19 mi E of
junction, river margin, 49° 1N, 125° 23W, Schofield 388787 May 1969 (UBC). Lost Shoe
Creek nearby, Tofino Area, on cedar trunk in boggy forestp@3d<, 125° 38W, Schofield 26497,

2 May 1965 (UBC). Zeballos Inlet, Barr Creek N of Hecaa@hel, trunk oMalus diversiloba 49°
55 N, 126° 47W, R.L. Halbert, Price & Doak 738® Jun 1971 (UBC). Zeballos Inlet, Barr Creek
N of Hecate Channel, damp shaded cliff, on rock, 49N55126° 47 W, Halbert, Price & Doak
7442,9 Jun 1971 (UBC). Nootka Sound, near mouth of Tahsis Inlet,Nrahge Island, base of tree
in forest, 49° 44N, 126° 37W, Schofield & Halbert 402431 Oct 1969 (UBC). Nootka Island,
Crawfish Lake, just W of lake, Moist mature Hemlock ford9° 41N, 126° 50W, Halbert, Price &
Doak 482412 Jun 1970 (UBC). Nootka Sound, Muchalat Inlet, S side KingaBasspposite Gore
Island, damp slope near waterfall, 49°R8126° 23W, Schofield 40303 Oct 1969 (UBC). Bligh
Island, Clerke Peninsula, Resolution Cove, S side, Nootkadsdase of tree in forest, 49° 3§
126° 32 W, Schofield & Halbert 4034% Oct 1969 (UBC). Tofino Inlet area, coastéluja forest,
level, windthrow, humic gleysol, 49° OB, 125° 41 W, D. Gagnon, F.M. Palmer 80-50-6, Aug
1980 (UBC). Trail from Rubas Hill down to beach, in dense Hekaldedar-Spruce forest, on
decaying wood, 49° OB, 125° 05W, Otto 1781,20 Jun 1967 (UBC). Effingham Inlet, just NE of
Webster Island, shaded vertical cliff face, 49°N5125° 09W, Halbert, Price & Doak 702430
Oct 1970 (UBC). Effingham Inlet, just NE of Webster Islaridhded humus face, 49°'0%, 125° 09
W, Schofield 4347@0 Oct 1970 (UBC). Tofino Road, ca. 12 mi N of Ucluelet, ork lodi tree, 49°
05 N, 125° 48W, Schofield 1346623 Apr 1961 (UBC). Kennedy Lake, near E end of lake, bog
near road, on tree trunk, 49904 125° 34W, Schofield 4374720 Mar 1971 (UBC). Tofino, ca. 10
km S, cedar trunks in forest, 49°'(M, 125° 46 W, Schofield & Schofield 77757 Jun 1982
(UBC). Long Beach area, near Wickannish Inn, 49MN)3L25° 40W, Wade s.n.Jun 1964 (UBC).
Pacific Rim National Park, behind Long Beach, Sitka spfoest, 49° 03N, 125° 43W, Godfrey &
Godfrey 267424 Jun 1975 (UBC). Pacific Rim National Park, behind Long Be&&ka spruce
forest, 49° 03N, 125° 43W, Godfrey & Godfrey 267724 Jun 1975 (UBC). Pacific Rim National
Park headquarters, on road to E, behind picnic Biteys contorta- Sphagnunbog, peaty rotting
stump over pool, wet, open to part shade, 49N)3A25° 43W, Godfrey & Godfrey 271725 Jun
1975 (UBC). Effingham Inlet, lower slopes of Mt. Amedroz, 82°N, 125° 09W, Schofield, L.
Donovan & T. Mcintosh 7587&, Nov 1980 (UBC). Ucluelet Area, Quisitis Point, 'Spooky Woods',
up base of tree in forest, 48° 58 125° 39W, Schofield 26583} May 1965 (UBC). N of Ucluelet,
W central coastal wéthujaforest, nearly level, poor drainage, humic gleysol, 48N5825° 33W,
Gagnon, Spiers & Palmer 81-87-42 Aug 1981 (UBC). Barclay Sound, Mayne Bay, S side, near
Lyall Point, log on upper beach, 48°'5Y, 125° 18 W, Schofield 4341829 Oct 1970 (UBC).
Barclay Sound, West Brabant Island, shaded log, 48RI5725° 19W, Schofield 433589 Oct
1970 (UBC). Ucluelet area, W central coastal @iyjaforest, on thick folisol over bedrock, 48° 56
N, 125° 28 W, Gagnon, Spiers & Palmer 81-88-33 Aug 1981 (UBC). Barclay Sound, Willis
Island, NW end, rotten log of upper beach, 48°Np5125° 20W, Schofield 4341029 Oct 1970
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(UBC). Barclay Sound, SW bay of Turtle Island, shadeéstocliff, vertical humus, 48° 58, 125°
19 W, Halbert, Price & Doak 694429 Oct 1970 (UBC). Barclay Sound, SW Bay of Turtle Island,
shaded decaying log, 48°'84, 125° 19W, Halbert, Price & Doak 69499 Oct 1970 (UBC). E of
Bamfield, coastal' hujaforest, level, poor drainage, 48° B0 125° 04W, Gagnon & Palmer 80-57-
7, 14 Aug 1980 (UBC). E of Bamfield, Mile 58 near pond, up tree ,b43® 50 N, 125° 08 W,
Schofield 5537230 Mar 1974 (UBC). Bamfield, Grappler Inlet, near old reserlatie of Marine
station, 48° 49N, 125° 08 W, Schofield, Donovan & Mcintosh 7581BNov 1980 (UBC). 'Rain
Forest Trail', decaying stump, moist, partial shade, ingegjto abundant, 48° 4R, 124° 58 W,
Godfrey & Godfrey 277726 Jun 1975 (UBC). 'Rain Forest Trail', western hemlock tromist,
partial shade, infrequent to abundant, 48°Ni2124° 58W, Godfrey & Godfrey 277&6 Jun 1975
(UBC). Port Renfrew, high up on tree, 48° B4 124° 25 Gibbs s.n 26 June 1901 (WTU).

USA

Alaska. Prince of Wales IslandSaltery cove, in flowing water, on rocks, 55° R4132° 19
W, Frye 3314 Jun 1913 (WTU). Prince of Wales Island, Exchange Covedjabnirs forest, 56° 12
N, 133° 5W, Frye 274 2 Jun 1913 (WTU). Prince of Wales Island, Ratz Harbohase o tree in
very wet place, 55° 58I, 132° 35W, Frye 293 3 Jun 1913 (WTU).

Oregon. Coos Ca. Cherry Creek Research Natural Area, N Fork Chergelc20 miles SE
of Coos Bay, (former) Big Tree Recreation Site, alomad 27-11-27.0, on trunk dfsuga 43° 13
10" N, 123° 565" W, elevation 195 mWagner 90514 Nov 1997 (OSC). Shotgun Creek, near
junction of Road 26-9-21.0 and Road 26-9-17.0, riparian foresiee2Quphill from stream, bark of
Thuja plicatg 43° 17 36" N, 123° 4541” W, Morgan 00-0618 Apr 2000 (OSC). Shotgun Creek,
about 0.5 mile above road BLM 26-9-2Rseudotsuga/Tsugtorest, partial shadelhuja plicata
stump, 43° 1747" N, 123° 4646" W, Sperling 00-JS-1100-JS-1200-JS-13 24 Apr 2000 (OSC).
Unnamed stream off Burnt Mountain Tie Road, 26-10-38s@udotsuga/Tsudarest, partial shade,
Pseudotsugashort snag, 43° 126" N, 123° 5033" W, Sperling 00-JS-0923 Feb 2000 (OSC).
West Fork Smith River tributary, 12 miles above junctionhwBmith River, Pseudotsuga/
Tsuga/Thujaforest, partial shade, rott@rhuja plicatalog, 43° 5344" N, 123° 4332" W, Donato
OR125/BRYO/DD01%R125/BRYO/DD01® Mar 2003 (OSC). Slide Creek, Myrtlewood Resource
Area, Pseudotsuga/Tsugdorest, partial shade, rottdrhuja plicatalog, 43° 014" N, 123° 5516"
W, Donato OR128/BRYO/DDO013 Mar 2003 (OSC). West Fork Smith River tributary, 12 miles
above junction with Smith River?seudotsuga/ Tsuga/Thujarest, full sun, on trunk ofhuja
plicata, 43° 5352" N, 123° 4313" W, Barrett OR125/BRYO/BB-013 Mar 2003 (OSC). Tioga
vicinity, unnamed tributary to Tioga Creek, 20 miles ESECobs Bay, 50 year oléseudotsuga
menziesiistand, Thuja plicatastump, 43° 1548 N, 123° 5051" W, Sperling B2-JS-11(22 Oct
2002 (OSC). Burnt Mountain Road 27-10-1.1, fully shaded dry shir, of Thuja plicatg 43° 14
47" N, 123° 4945" W, Sperling B2-JS-1134 Oct 2002 (OSC). Former Big Tree Recreation site
adjacent to Cherry Creek Research Natural Area, apddrest, bark of sugaheterophylla 43° 13
10" N, 123° 565" W, Rittenhouse 21252126 2127, 16 Dec 1997 (OSC). Former Big Tree
Recreation site adjacent to Cherry Creek Researchr®afrea, riparian forest, bark dfhuja
plicata, 43° 1310" N, 123° 565" W, Rittenhouse 2128128A 16 Dec 1997 (OSC). Hatcher Creek
Area near Tioga, ca 20 miles ESE of Coos Bsgudotsugd suga/Thujeorest, partial shaddhuja
plicata stump base, 43° 143" N, 123° 4927" W, Sperling 00-JS-Q37 Feb 2000 (OSC). Doerner
Fir Trail, ca. 20 miles SE of Coos Balpseudotsuga/Tsugéorest, full shade, bark ofsuga
heterophylla 43° 10 52" N, 123° 4824" W, Pipp AP98-29 16 Dec 1998 (OSC). Camas Creek
drainage, tributary to South Fork Coquille River, ca. 3@&snSE of Coos BayPseudotsuga/Tsuga
forest, partial shade, bark of rottifgseudotsugdog, 43° 5 25" N, 123° 46 14" W, Sperling
CVS105-4 23 Oct 2002 (OSC). Douglas Ca. Panther Creek Bureau of Land Management
regeneration site, fully shaded, riparian, barKlofija plicatg 43° 150" N, 123° 3652" W, Sperling
99-02JS$ 5 May 1999 (OSC). North Fork Coquille River Area of iCat Environmental Concern, N
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side of Coos Mountain, 15 miles ESE of Coos BBRgeudotsuga/Tsuga/Thuj@rest, riparian,
partially shaded, on trunk ofThuja plicata 43° 17 51" N, 123° 53 30" W, Brown
OR125/BRYO/KB0Q% Mar 2003 (OSC). North Fork Coquille River Area oftiCal Environmental
Concern, N side of Coos Mountain, 15 miles ESE of Coos Basgudotsuga/Tsuga/Thujarest,
riparian, partially shaded, On trunk @huja plicatg 43° 17 46" N, 123° 53 27" W, Stidham
OR125/BRYO/MS01& Mar 2003 (OSC). Camp Creek watershed, ca. 30 milesfNEb@s Bay,
Pseudotsuga/Tsuga/Thujerest, partial shade, near a seep, on rotten log, 42838, 123° 4211"
W, Donato OR124/BRYO/DDO018 Mar 2003 (OSC). Lane Cdswynn Creek Trail, 700 m above
trailnead, in vallley bottomPicea/Pseudotsuga/Tsugtrest, full shadePseudotsugaown log, 44°
16' 12" N, 124° 545" W, Sperling, Rodenkirk, Roediger & Friedman B2JSUI®Oct 2002 (OSC).
Lincoln Co: Cape Perpetua, Cape Creek Trail at bridge ca 100 m W oft Gpruce.
Picea/Pseudotsuga/Tsugtorest, full shade, bark of rottifgseudotsug#og, 44° 1652" N, 124° 5
11" W, Rodenkirk, Sperling, Roediger, and Friedman 02TJRB1Oct 2002 (OSC). Cape Perpetua,
Cape Creek Trail at bridge ca 100 m W of Giant SprRm®a/Pseudotsuga/Tsudarest, full shade,
bark of rottingPseudotsug#og, 44° 1652’ N, 124° 511" W, Wagne r m300624 Feb 2016 (OSC).
Cape Perpetua, Cape Creek Trail below visitor ceRteea/Pseudotsuga/Tsudarest, full shade, on
upper trunk ofAlnus rubrag 44° 17 N, 124° 7 W, Wagne r 174315-22 Jan 1978 (OSC). Cape
Perpetua Scenic Area, Cape Creek Trail, on fallen log, 44%,1724° 7W, Wagner 239626 Jan
1980 (ORE, WTU). Cape Perpetua, Cape Creek Trail below vetuer Picea/Pseudotsuga/ Tsuga
forest, full shade, on upper trunk of Alnus rubra, 44N 7124° 7W, Wagner 174315-22 Jan 1978
(OSC).

Washington. Clallam Co: Trail from Ozette Lake to Cape Alava, between lake and
Ahlstrom's prairie, on trunk d?icea sitchensjsca. 48° 10N, 124° 30N, Schofield & Spence 77615,
7 Jun 1982 (UBC). Olympic National Park, James Pond, on veryt,maien log, 47° 5510” N,
124° 36 W, Norris 98895 2 Jun 2000 (WTU)._ Grays Harbor CQuinalt Lake, on trunk of axus
brevifolia, Brown & Muenscher7, 10 July 1950 (WTU). Quinault lake, Falls Creek campground,
nature trail 1, old tree trunk, ca. 47 30 123° 50W, Schofield & Harpel 1051948 May 1996
(UBC). Gattom campground, margin of lake Quinault, up leddeee, ca. 47° 30N, 123° 50W,
Schofield & Harpel 105231&9 May 1996 (UBC). West Fork Humptulips River Watershed, Petes
Creek Trail, on shadefibiestrunk, UTM Z10 444348 E, 5257460 N [47° B8 N, 123° 4419" W],
Hutten 6193 25 July 2002 (WTU)._Jefferson C@&soodman Creek Watershed, 6.5 miles south of
Forks, state forest red cedar bog, on decaysgga heterophyllad7° 51 20" N, 124° 24 25" W,
Wagner m112029 Mar 2003 (OSC). Goodman Creek Watershed, 6.5 miles soutbrks; IState
forest red cedar bog site, wetland dominated byja plicata seepy hillside, on base ©huja 47°
51' 20" N, 124° 2425 W, Wagner m112529 Mar 2003 (OSC). Snohomish CW/isconsin creek,
up base of tree in fores$chofield 218884 Jul 1963 (UBC). S Fork Stillaguamish River, 22 Creek
near Verlot, 22 Lake trailhead, elevation 336 m, 4884 N, 121° 4445" W, Russell s.n.27 March
1979 (ORE, WTU).

Appendix 2. Additional specimens examined, Macrodiplophyllum flaccidum

CANADA. British Columbia.

North Coast. Bear River, ca. 5 mi E of Hwy 37 crossing over river at i$ts® mi W of
Cranberry junction road, wet cliff, 55° B¥, 129° 58 W, Schofield 651026-10 Jun 1977 (UBC).
Kaien Island, Prince Rupert, Hays Mountain, wet ci° 17 N, 130° 18 W, Schofield & Boas
21535,14 Jul 1963 (UBC). Kaien Island, Prince Rupert, Hays Maoanivet cliff shelf, 54° 17N,
130° 18 W, Schofield & Boas 2156214 Jul 1963 (UBC). Kaien Island, Prince Rupert, Hays
Mountain, damp cliff shelf, 54° 1N, 130° 18 W, Schofield & Sharp 25852,1 Sep 1964 (UBC).
Kaien Island, Prince Rupert area, Hays Mountain, neanmstimiamp shaded cliff, 54° 1K, 130° 20
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W, Schofield 7295@7 Jun 1979 (UBC). Kloiya Bay, ca 10 mi E of Prince Rupertliéf shelf, 54°
14'N, 130° 11W, Schofield 1385814 May 1961 (UBC).

Haida Gwaii (Queen Charlotte IsSands). N Graham Island, near center, Jalun Lake, central
bank in forest near lake, 53°'88, 132° 50 W, Schofield 3515230 Jul 1967 (UBC). Frederick
Island, NE side, damp cliff face, 53°'898, 133° 10 W, Schofield 3423926 Jun 1967 (UBC).
Graham Island W, Boats River, near mouth, Port Lotity, sank of river, 53° 42N, 132° 58 W,
Schofield 3405425 Jun 1967 (UBC). Graham Island, Mercer Lake, E end, Ateéow Bay damp
cliff, 53° 35 N, 132° 55W, Schofield & Krajina 3969826 Jul 1969 (UBC). Graham Island, V.J.K.
Ecological Reserve, Athlow Bay, Port Chanal, Empire Angen@oose Cove, 53° 3N, 132° 55W,
Godfrey & Godfrey 4153 Jun 1977 (UBC). SE side W Graham Island, Goose CoveyvAtBhy,
in Creek Canyon near sea stacks, humid shaded cléf &8° 35N, 132° 55W, Schofield 3398%5
Jun 1967 (UBC). W. Graham Island, Goose Cove, Athlow Bampdcliff in canyon, 53° 35\,
132° 55 W, Schofield 646386-10 Jun 1977 (UBC). W. Graham Island, Goose Cove, Athlow Bay,
shaded wet canyon wall, 53°'3%, 132° 55W, Schofield & Spence 83658;9 Aug 1985 (UBC).
SW Graham Island, Van Inlet, SW end, near mouth, damgeshcliff face, 53° I8N, 132° 34W,
Schofield 3371722 Jun 1967 (UBC). SW Moresby Island, Dawson Inlet, streaonléflW side,
damp streamlet margin, 53°'18, 132° 29 W, Schofield 3348320 Jul 1967 (UBC). NE Moreshy
Island, Alliford Bay, dampish cliff face, 53° 119, 131° 58W, Schofield 1574528 Aug 1961 (UBC).
SW Graham Island, Tana Bay, E side near head, shaffe824i11 N, 132° 21W, Schofield 33514,
21 Jun 1967 (UBC). S Graham Island, Trounce Creek, Trouwhete ¢liff face, 53° 10N, 132° 19
W, Schofield 1559026 Aug 1961 (UBC). Moreshy Island, Skidegate Channel, Sedsgideot E
narrows, wet cliff, 53° 09N, 132° 19W, Schofield 1405917 May 1961 (UBC). Moresby Island,
canyon near S bay, Skidegate Channel, wet cliff, 53RID232° 05W, Schofield & Sharp 2593@3
Sep 1964 (UBC). Moresby Island, N face Mt. Moresby, slifélf, 53° 08N, 132° 05W, Schofield
25281,25286,31 Jul 1964 (UBC). Moresby Island, N face Mt. Moresby, platmded cliff face, 53°
08 N, 132° 05W, Schofield 344671 Jul 1967 (UBC). Chaatl Island, shaded damp cliff neaasty
53° 07 N, 132° 30W, Schofield & Boas 18778-12 Jul 1962 (UBC). NW Moresby Island, Kitgoro
inlet, shaded humid cliff shelf, 53° 0§, 132° 30W, Schofield 309929 Jul 1966 (UBC). Moresby
Island, Cirque Lake, SW side of Mount Moresby, dampf cigar falls, 53° 05N, 132° 00 W,
Schofield & Spence 842318 Aug 1985 (UBC). Moresby Island, mountain between pedkooit
Moresby and W end of Mosquito Lake, damp cliff ledge, 53MN)1132° 07 W, Schofield 254031
Aug 1964 (UBC). Moresby Island, mountain between peak ofin¥idloresby and W end of
Mosquito Lake, seepy mountainside outcrop, 53°NJ1132° 07 W, Schofield 3234924 Jul 1966
(UBC). Moresby Mountain, base of N slope, Moresbynid]avet cliff ledge, 53° 01N, 132° 05W,
Schofield & Sharp 25908,2 Sep 1964 (UBC). Graham Island, Long Inlet, Lagins Creekid
shaded cliff, 53° OON, 132° 00 W, Schofield 2995724 Jun 1966 (UBC). NW Moresby Island
coast, Hibben Island, NE side, damp rock face, 52N5232° 20W, Schofield 1524&2 Aug 1961
(UBC). Moresby Island NW, N slope of 'Laing Point' ibain, NE side of Peel Inlet, wet terraces
by waterfall, 52° 59N, 132° 05W, Schofield 3027328 Jun 1966 (UBC). Moresby Island, mountain
at head of W. branch of Braverman Creek, Peel Imést,asubalpine cliff crevice, 52°99, 132° 05
W, Schofield 3047630 Jun 1966 (UBC). W Moresby Island, ‘'Laing Point" Mountamge, Peel
Inlet, subalpine cliff, 52° B3N, 132° 05W, Schofield 34533 Jul 1967 (UBC). Moresby Mountain,
Takakia Lake, about 10 mi S of Moresby logging camp, clifffsB&° 53 N, 132° 03W, Schofield
25202,29 Jul 1964 (UBC). NW Moresby Island, Kootenay Inlet, bog meauth of northern arm,
damp cliff, 52° 50N, 132° 11 W, Schofield 3131810 Jul 1966 (UBC). Moresby Island, Kootenay
Inlet, S side near head of inlet, mouth of waterfall dilereek, 52° 50N, 132° 11 W, Schofield &
Krajina 39582,23 Jul 1969 (UBC). Moresby Island, Tasu Creek mouth, hedtbwtombe Inlet,
Tasu Sound, up wet base of cliff, 52 50 132° 08 W, Schofield 376234 Aug 1968 (UBC).
Moresby Island, Mine Mountain above Tasu Townsite, Tasun&owet cliff, subalpine area, 52°46
N, 132° 01 W, Schofield 3722831 Jul 1968 (UBC). Moresby Island, Mine Mountain above Tasu
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Townsite, Tasu Sound, damp alpine outcrop, 529M\46132° 01 W, Schofield 3727131 Jul 1968
(UBC). Moresbhy Island, Mine Mountain above Tasu Towndigesu Sound, damp cliff, 52° 48,
132° 01 W, Schofield & Schofield 734420-11 Jul 1979 (UBC). Moresby Island, Mine Mountain
above Tasu Townsite, Tasu Sound, 52°M6132° 01 W, Schofield 7502126 Jul 1980 (UBC).
Moresby Island, mountain directly above Tasu Townsite,ch#t 52° 468 N, 132° 01W, Schofield
34868,28 Jul 1967 (UBC). Moresby Island, Fairfax Inlet, Tasu Sowhdjde near head, 52°'49,
132° 00 W, Schofield 749249 Jul 1980 (UBC). SE Moresbhy Island, Bigsby Inlet, difévices, 52°
37 N, 131° 43W, Schofield & Vaarama 240820 Jun 1964 (UBC). Huxley Island, N end, damp
shaded cliff, 52° 28\, 131° 21W, Schofield 446671 Jul 1971 (UBC). SE Moresby Island, Jedway
area, damp cliff, 52° 20, 131° 15W, Schofield 3467026 Jul 1967 (UBC).

South Coast and Coast Range. Namu Lake, near mouth of Barke Channel, boulder of
stream margin, 51° 5N, 127° 51 W, Schofield 861694 Aug 1986 (UBC). Wakeman Sound,
Kingcome Inlet, damp cliff near waterfall, 51°'09, 126° 32 W, Schofield 4125115 Apr 1970
(UBC). Toba Inlet, N shore, E of Brahm Bay, damp camgldgf) 50° 25 N, 124° 35W, Schofield
38336,25 Feb 1969 (UBC). Slopes of Mount Matier, trail followithgee lakes, E of Pemberton,
damp cliff in subalpine forest, 50° 28, 122° 26 W, Schofield 56830A7 Aug 1975 (UBC). Raza
Island, centre, W side, Raza Passage, seasonal saganck wall in ravine of stream, wet, N
facing, open, 50° I8N, 125° 01W, Godfrey & Godfrey 382&5 May 1977 (UBC). Raza Island, W
side, Raza Passage, damp cliff, 50°N,8125° 01 W, Schofield 6408325 May 1977 (UBC). Elaho
Area, Sims Creek Valley, Peaches and Penor Watestdaliyop shelf by fall, 50° 18, 123° 35W,
Schofield & Taylor 11862017 Aug 2001 (UBC). Coin Creek, waterfall at natural bridgeishlu
Creek Valley, above Ashlu Creek, on S side, sand and hwwers cliff face, wet-spray, open,
abundant, 49° 3N, 123° 26W, Godfrey and Godfrey 3531, 3543, 3537,0Oct 1976 (UBC). Jervis
Inlet, below waterfall at creek mouth into inlet, extrempper end of Queens Reach, humus over slate
canyon wall, wet, dripping, open, NW facing, abundant, 490N4324° 10W, Godfrey & Schofield
2002,3 Sep 1974 (UBC). Squamish Highway (99), 5 mi N of Deek'skCresgterfall E of highway,
soil over boulder on stream bank by waterfall, wet-sprayn,op@® 30N, 123° 15W, Godfrey &
Godfrey 242314 Apr 1975 (UBC). Chehalis River, Harrison Mills RoadleMi5.1, above mouth of
Chehalis Lake, roadside cliffs, soil over outcrop, moidt-wart shade, NE facing, 49°'28, 122°
01' W, Godfrey, Godfrey & Schofield 2576,Jun 1975 (UBC). Golden Ears Provincial Park, 'lake
lookout' trail and main trail to '‘Burma Bridge', large watértaver rock on cliff face, wet in spray, N
facing, 49° 22N, 122° 30 W, Godfrey & Godfrey 366416 Apr 1977 (UBC). N Vancouver,
Capilano Canyon, below Cleveland Dam, humid cliff face, 2ZB°N, 123° 06 W, Schofield &
Jamieson 414412 May 1970 (UBC). N Vancouver, Lynn Canyon Park, exposed noadkce of
boulder, steep, < 1 cm soil accumulation, 49°R0123° 01 W, van Velzen & Leong s.nl6 Jun
1980 (UBC). N Vancouver, Lynn Canyon, Twin Falls Bridge, dowastrerock in crevice along
stream, little soil accumulation, irregular rock suga49° 20N, 123° 01 W, van Velzen & Leong
s.n., 18 Jun 1980 (UBC). N Vancouver, Lynn Creek Canyon, cliff fa&@® 20 N, 123° 01 W,
Schofield & Boas 18438, Jul 1962 (UBC). N Vancouver, Lynn Creek Canyon, sandy soil among
rocks above bank of Lynn Creek, 49 20 123° 01 W, Godfrey & Godfrey 20927 Sep 1973
(UBC). N Vancouver, Lynn Creek Canyon, damp cliff fad8° 20 N, 123° 01 W, Schofield,
Godfrey & Godfrey 6762416 Feb 1978 (UBC). Vancouver area, Indian Arm, head, wéto€l
canyon, 49° 20N, 122° 55W, Schofield 405507 Jan 1970 (UBC).

Vancouver Island. O'Connor Lake area, ca 8 mi SW of Port McNeill, 1 mpf¥AD'Connor
Lake, steep stream bed with frequent water fall$,os@r rock on shaded cliff, 50° 34, 127° 17W,
Halbert, Price, Doak 54921 Jul 1970 (UBC). Robson Bight, Tsitika River mouth, damp optby
stream, 50° 28N, 125° 34 W, Schofield 8559528 Jul 1986 (UBC). Kashult Inlet, at Wood Cove,
limestone cliffs and waterfall, dripping limestone wall ligeam, 50° 09N, 127° 18 W, Halbert,
Price, Doak 7268,7269, 7303, 8 Jun 1971 (UBC). Brooks Peninsula, Jackobson Creek, W of
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Jackobson Point, cliff by creek, 5008 127° 43W, Schofield 8265413 Aug 1984 (UBC). Nootka
Sound, near mouth of Tahsis Inlet, N of Strange Islandclifebf canyon, 49° 44N, 126° 37 W,
Schofield 402381 Oct 1969 (UBC). Muchalat Inlet, near mouth Houston Riveril8utary, shaded
moist river canyon, 49° 38|, 126° 18W, Halbert, Price, Doak 471610 Jun 1970 (UBC). Nootka
Sound, S side of Zuciarte Channel, E of Discovery Poimhusuof slope in forest, 49° 34, 126° 32
W, Schofield & Halbert 403862 Oct 1969 (UBC). Kennedy River, on river, 28 mi W of Spraekd,
dampish cliff, 49° 14N, 125° 23W, Schofield & Boas 190621 Jul 1962 (UBC). Tofino Ucluelet
Hwy, waterfall 23 mi E of junction, humid cliff near teafall, 49° 14 N, 125° 22 W, Schofield
38842,7 May 1969 (UBC). Barclay Sound, near head of Effinghant, ldemp cliff, 49° 04N, 125°
09 W, Schofield 4354130 Oct 1970 (UBC). Stoney Creek, ca 5 mi W of Port Renfshaded
boulders and cliffs along stream through moist Cedar-Héamaioforest, shaded cliff base, humus
over vertical rock face, 48° 3R, 124° 32W, Halbert & Price 29221 Jul 1969 (UBC).

USA

Alaska. Wrangell Island, along road about 8.5 mi s. of Wrang@lenoroadcut facing W,
hemlock forest and shrubs above roadcut, wet rocks, 3&620I, 132° 2019 W, Worley 76034
Jun 1968 (UBC). Wrangell Island, slopes above sawmill, about®of Wrangell, small fen opening
in forest, 56° 2341" N, 132° 207" W, Worley & Hamilton 78917 Jun 1968 (UBC). Mitkof Island,
Mitkof Highway, ca 7 mi S of Petersburg, stream gully, daiiff near cascade, 56° ‘446", 132° 56
15", Worley & Schofield 86743 Jun 1968 (UBC). Sitka County, Indian River Trail, valb®jtom
in Sitka spruce forest, on soWagner m279720 Aug 2012 (OSC). Douglas Island, N Douglas road,
fish creek, salmon stream with occasional rock wallsgruce-hemlock forest with nearby muskeg,
on rock by stream, 58° 2N, 134° 34W, Worley & Boas 11618, 117038 Aug 1968 (UBC). Prince
of Wales Island, Craig vicinity, trail to Sunny Hay Mountabetween muskeg and 2000 minor
summit on ridge, wet rock crevices on N facing bluff, 55° 28 38° 6' WWorley & Hamilton 6973,
20 May 1968 (UBC). Revillagigedo Island, gorge 'sfecond waterfall creékby road N of
Ketchikan, on shaded rocks, moist wall of gorge, 55° 30" N, 431%, Worley & Hamilton 6239,
6250, 12 May 1968 (UBC). Kenai Peninsula, Slim's Pass areantain above Wide Bay, humid
shaded crevice of cliff, 57° 27' N, 156° 30' Wc¢hofield & Talbot 1151023 Jul 2000 (UBC).
Whittier, shaded cliff grotto, 60°46'N, 148°39"®chofield & Talbot 11762% Jun 2001 (UBC).

Oregon. Clatsop Ca. Saddle Mountain, N facing cliff, 45° 58" N, 123° 41 41" W,
Schofield & Lyford 72296, 72258,Jun 1979 (OSC, UBC). Saddle Mountain, slopes and peagy
n. facing cliff, 45° 588" N, 123° 4141" W, Schofield, Godfrey & Godfrey 68037b, 68022, Mar
1978 (UBC, OSC). Saddle Mountain State Park, slopes eakq@f Saddle Mountain, damp N facing
cliff, 45° 58 N, 123° 41W, Lyford 21175 Jun 1979 (OSC).

Washington. Snohomish Co.Stillaguamish River, cliffs on bank, wet cliff basgghofield,
Ireland & Boas 184484 Jul 1962 (UBC)._Clallam CaoDeer Lake trail, Soleduck Hot Springs area,
cliff face, canyon of Soleduck Falls, 47947 N, 123° 4812" W, Schofield & Iwatsuki 283014 Oct
1965 (UBC).



