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ABSTRACT

" The genera Dicramum and Orthodicramum are revised for North
America north of Mexico, with twenty-one species and one vériety
recognized in the former and five species recogn1¢ed in the latter.

Six taxa (D, condensatum, D. ontarzense, D, paZZudzsetum, D schatum,

D, r}ubdocarpum and D. breuzfoluun var. bistratosum) are cons1dered

endemic to North Amer1ca ‘ chranum brevifoliun var bistratosum

is descr1bed as new and D. amannii iS recogn1zed as new to the flora
of North America. 'Severa1 nomenc]ature changes-are made; Dicranum
ontariense Peterson is the correct namélfor the endemic taxon
prev1ous]y termed D. drummondzz C. Mil1l.; Dieranum condensatu@ Hedw.
is the correct name for spec1mens ca11ed D. sabuletorum Ren. & CarJ.;

Dicranum amannzz Peterson nom. nov. 1s proposed for the . 111eg1t1mate

,b. latifoliwn Amann; Orthodzcranum strtctum is attr1buted Yo CuTmann,

not Sch]eicher; Dicranum‘magus is attributed to Sm1th, not Turner;
and the name D. .sulcatum K1ndb is_recognized for the specimens of
the section Fuscescentszrmma wh1ch have a long- excurrent costa and

grow on logs and 1living trees in the conjferoﬁs forest reg1on of

iv. k N IO



~~

synonymy is given and a composite key is presented;

) Fuscescenttforma, EZongata, Spma, and

the 'west coast. Descriptions, eco1og1ca1 data, d1str1but1on maps,

-

drawings, and short discussions of d1st1ngu1sh1ng features are

presented for all taxa. As well, each taxon is typified, a list of

I~ )
A%

Morphological, phytogeographical, ecological and cytological
. ; p
data suggest the recognition of two genera OTthodtcranum and

chranum, with the latter segregated into f1ve sect1' ). Dieranum,

e latter

-is descr1bed as new. Phenet1c and phylogenetic ana]yses fn the -
form of taxometric maps and a "Wagner Tree" support th1s segregation.

The phytogeograohy of the‘tpec1es suggests the group to be "an

ancient one, probab]y.ev01v1ng in the early Tert1ary. The”

distribution patterns support the .hypothesis that moss species

are subject to the same distributional pressures as 'vascular p]ants.

" The Pteiétocene glaciations and the o?ogeny of the Rocky Mountains

were the most significant 1nf1uehces,upon the distributions of the .

species, while continental drift is used to explain the distribution

pattern of D. Zleioneuron and long distance dispersaT is the probable

cause for the occurrence of D. scopariwn in New Zealand.
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INTRODUCTION

»

' The Changes in Generic Concept

‘The moss genus Dicranum was first described by Hedwig (1782) anq
nomen;laturé]Ty dates from Hedwig (1801). It is one of 48 genera in
the Dicranaceae (Brotherus, 1924) and was originally character1zed
(Hedwig, 1801) by 1) an erect habit w1th terminal sporophytes, 2) a
single ﬁﬁw of peristome teeth, and 3Y'divided peristome teeth. Of
Hedwig'% (1801) thirtyf?ogr original species, only three (Dieranum
condensatum D. scoparium, and D. spurium) remain within the modern
toncept of tHé geﬁhs According to Wijk.et al. (1962)~~the remainder
" can be recognized Undér s1xteen different genera, w1th nine in
Dicranella, four 1L\ Cepdtodon, three 1in Campylopus, two each in
Anisothecium, and Orthodicranum, and one in each of Dicranoloma
' Ktaerwa, Pargleucobryum, Leucobryum, Oncophorus, Dttm,chum, Desmatodon,
Dichodontium, Grimmia, Rhacomitrium and Weisia. The estabhshment of
_these generé has nérrowed Hedwig's original Eonéept cé%siderab]y. AN
New genera within the Dicranaceae have been estab]ished accordjng
to modifications'in one or ﬁbre-of approximgtely six characters. Bridel
(1819) established the genus Campylopue ‘based on curved setai/and nodd1ng

capsu]es<\ Members of th1s genus also have a very w1de costa that occupies
. > _



1/2 to 9/10 the width of the leaf base, and the capsu]ea lack the
stomates that aofma]]y occur in most mosses. In turh, segregation

~of the genus Campylopus,has been based on the entire pe;istome as in
the cases of Pilopogon (Br1de1 1826) and Thysanomitrium (Schwaegrichen,
182% » and degrees of ce]lu]ard1fferentat1on within the costa in the
cases of Bz'othez:a (Muller, 1901) and ParaZeucobryum (_!.oeske, 1910).
Thysanomitriuﬁ dif%ers from Pilopogon chiefly by an elliptic, exan-
nulate capsule. Brothera has thin-walled cells on both adaxial and
.abaxial surfaces of the costa with stereid cells and guide cells in
between, while Campylopus has th1n-walled ce]]s on only the adax1a]
‘surface with guide cells and stereid cells composing the remainder.
PagaZeucobzyum has large lumened cells throughout the costa (i.e. no
stereids or well defined guide cells). ther genera of #héﬂCampyZopus
complex are chranodontium (Bruch, Schimper, and Giimbel, 1847) and ;-
‘AtractyZocazrpus (Mitten, 1869). A_]though Atractylocarpus has straight
setae, its relationship to Campylopus is evident in the width of the
costa and its internal leaf anatomy.

The absence of differentiated alar, cells led to the,seharation of
Aongstroemia (Bruch, Schimper, and Gimbel, 1847) and DicraneZZa
(Sch1mper,‘]8567, wh1]e an autoicous sexua1 state a]ong w1th other such
characters as per1stome 1nsertlon, sheath1ng leaf bases and a 1ack of
internal costavdjfferentat1on formed the basls for_HoZomztrzum (Br1de1
“ 1826), Oncophoz’ué\(Bride]. '1826), ahd’Arctoa'(BruCh Schimper, and _
| GUmbeT- 1847) Oncophorus was later divided into two genera, Onocophorus

and Cynodonttum (Sch1mper, 1856), .with the former: hav1db curved capsu]es



" and the latter having erect capsules. Hagen (]915).acted similarly. by
segregating Kiaeria (curved cépsu]es) from Arctoau(straight capsules).
Hagen a]éo established another'éegregate from Cynodoniium, the genus
Cnestrum, because of stalked'perigoﬁia and undivided’peristomeyteeth.
The genus Orthodicranum (Loeske, 1910) was aTso established on the
basis of straight capsu]es The degree to which each péristomé tooth is
sp11t was 1nstrumenta1 in the estab11shment of thrzchum (Hampe, 1867)
~ and Ceratodon.(Br1ae1, 1826), both having teeth: split near]y to the
base. These two génera ére now considered members of a separate,?am11y,
the Ditrichaceae. This is supported cytd]ogica11y.since the base numﬁer_
for the Ditrichaceae is n=13 while that of the Dicraﬁaéeae is mostly .
x=14 and x=12 (Steere, 1972). |

This narrowing of generic concépts.gained égceptance amond
bryologists and became evident in the major bryological tfeathénts;
 Bruch, Schimper, and Gimbel in their Bryologia Europaea (1847) recog-.
nized seven genera,(Arctoa,.Aongstroemia,'Caméylopus; Cyﬁodontium,
Dicranodontium, Trematbdon, and bicranum) in the Dicranaceae‘with
- eleven sections under the genus Dieranwrn. These sections include
Species.ndw tonsidered<as members of_Oncophofus, Dieranella, Arctoa,

Orthqdicrdnum,-and Paraleucobryum. In contrast, Carl Muller in his

'

SynopSis Muscofum Frondoso?umfﬁ1848) pub]ished one year after Bruch,
Sch1mper, and Giimbel's D1cranaceae treatment presented -a more conser-.
vat1ve view. He 11sted 6 genera w1th1n the Dicranaceae (Bltndta,

; A

Dicranum, Dienemon, Eucamptodon, Holomitrium, and Pilopogum) with all

but Dicramum and Blindia occurring in the tropics or Southern Hemisbhére.‘“



Under the genus Dieranum he }ecoénfzed five sections (Dicramum,
Campylopus Leucoloma, Onocophorus,- and Orthodicranmum). A1l of.these
are-E}esent1y~coﬁsidered génerica11y sound by most.;Bdern'authors.
=:ﬁlf is evfdenf disharmony existed in generic concebts when two'hajof
publications appeared this close tdgether with oﬁe recognizing 6
‘genera in the Wi and the other 7 genera in Europe. The prolifer-
ation of-genera in/the Dicranaceae by the-e1evatfon of sections waé

| ‘agajn evident'ﬁniétgfgérhs' treatment oflthe Musci in Eng1er and
Prantl's Die Natuwlichen Pflanzenfamilien (1906) in which 44 genera
were recognized in the Dicranateée. This treatmenf/yas in marked
cbntrast.to that‘of Miller (1848). Brotherus did retain Arctoa,
Chorisodontfum, Holodéntium, Leiodicranum, Crassidicranum, and
PuraZeucobryum‘as subgenera of Dicranum and Orth;dicranum as a
sect1on, however, in the 1924 25 edition of Eng]er and Prantl,
Brotherus elevated a11 of these except for Lezodtcranum and
.Crassidﬁcranum. ‘Paraleuéobryum'was_e1evated to the sub-family
ParaTeucobryo?deaeAand the rest were elevated to the genefic level.
"In addition, the 1906 SECtionS Dieranoloma (undérlLeucoZoma) and
Thysanomitrium (under CampyZoéus)vwere elevated to generic status and
the_"Unterfami]ien“iDitri;heae, Se1iger%eae, Bryoxipheae, and
Dicneﬁoneée were e]evéted to the familial level, becoming the
Ditrichaceae, Se11ger1aceae, Bryox1ph1aceae, and D1cnemonaceae res-.
,pe;t1ve1y. "In total, Brotherus expanded the one family with 44 genera
under his 1906 cpncept to five famijies and 76 genera in his 1924 con-
cept, kith the Dicranaceae containin§.48 genera and the genus Diér&num

composed of 3 subgenera (Eudicranum, Crassidicramm, and



Pseudochorisodontium).

'Th1s narrow gener1c concept of Dicramen has been maintained by
recent European bryologists (Nyho]m, 1954; Podpera, 1954 Savicz-
. Ljubitzkaja, and Sm1rnova 1970) while North Amer1can bryo1og1sts
have returned to a somewhat more conservat1ve concept by reun1t1ng
Ovthodicranum With Dicramum (Grout, 1937; Lawton, 1971; Crum 1973;
Flowers, 1973). Considerable differences exist between Orthodicrinum»
and Dicranum as shown in Table 1. Al spec1es of Orthodtcranum

possess this combination of character states (except for 1nfrequent

I

1

asexua] reproduction in 0. montanum). Some Dtcranum spec1es, such as

'D.: groenlandicum, do have some of these character states. Dicranum
groenlandicum has erect capsu1es; however, the capsu]esfare-ribbed,
the alar region is.bistratose and it has a habitat of'soii or humus.
Dicranum f?agtltfbltum has specialized asexual reproduct1on in the

| form of broken leaf tTps but it also has a curved r1bbed capsule

and a bistratose alar region, ’Dicranu; rhabdocarpum; an intermediate/

.species because of semi—erect_capsulespand oistratose Spots in the

alar region (see Discussion under D. rhabdocarpum) has been placed

" under Orthodicramen by some (Holzinger, 1925; Podpera, 1954); however,

in aéreement with Steere (1947), 1 belieue an intermediate speéies

should remain with the more inclusive concept of the’ o]der genus. If.

this species is not included w1th1n Orthodtcranum the genus is sharp]y
‘delimited from the genus Dicranum The characters in Table 1 are from
both- sporophyt1c and gametophyt1c generat1ons and un1fy Orthodtcranum

into a concise group that shou]d not be denied the status of genus I

A
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TABLE 1. Differences between Orthodiéranum and Dicramem

4

o>

Orthodicranum

Dieranum

Capsules straight :

Capsules smooth to slightly

, wrinkled

Alar cell region unistratose

Peristome teeth-re]étive]y

narrow (%60 um)

Specialized asera1 reprod- ~

uction by broken leaf tips
or flagellated branches
common

‘ Spegia]ized.habitat of rocks’

and wood o

. Capsules curved
\

Capsules ribbed

3,

. Alar cell region bistratose

Peristome teeth relatively

wide (76#95 um or more)

Specialized aSQ§uaT reprod-
uction rare.

Habitat of wood or rock
rare, usually on soil or
humus - v e




heS
~

am considering 1t'as suth and, beoause of its c]ose»relatiOnship‘to
Dieranum, I am treating it a]ong with Dicranum |
Present day bryo]og1sts working in the Southern Hem1sphere

(Sa1nsbury, 1955 {Scott Stone, and Rosser 1976) and the Tropics
(Whitter, 1976) have also adopted the narrow generic concept of
Brotherus (1924). Under the modern concept, Diéranum is.gistrihuted
' mostly in the.north temperate reg1ons of the wor]d (Fig. 1) wﬁth its
‘re'l.at‘ives Campylopus (Fig. 2), Dtcranoloma (Fig.3), and Chom,sodontzwn
(F1g 3) often filling the same ecological niches in the tropics and
.southern hemwsphere Chorisodontiym - (Brotherus, 1924) is geograph1ca11y
_restr1cted to South America and southern Africa and differs most" cons-
"picuously by having precociously germ1nat1ng spores. Dicranoloma, wh1ch .
was segrégated from Leucolana (Renauid. 1901), has,been accepted as a )
~distinct genus in the southern hemisphere by Sainsbury (1955) Scott
Stone, and Rosser (1976) and Wh1tter X976) because of a very narrow
costa and smooth cells, while LeucoZoma has a, w1der costa and pap11]ose
‘ce1ls.e Both have a 1eaf border of e]ongated,(hya11ne cells which has
~ been used to separate the latter from the few members Of;chranym which
occurAin the southern hemisphere. Dieranoloma does have representattves
5.that;gEEur in Mekioot(Williams; 1913), Hawaij (Bartram, 1933), and as
far north\as Japan,(Takoki,‘iQGG). -1In these distributiona1_extremes the
species often appear quite stmiTar‘to Dicrghum:eqoparium‘since the
hyaline leaf border that serues as an identification character in .
sohthern-hemisphere‘spec$%ens is weak'or absent (Takaki, 1966). Takaki

emphasized the narrow costa and the peristome teeth that are short and



FIGURE 1. Numbers of Dicranum sPecies reported from
. the major geographic’regions of the world,

according ‘to Wijk et al. (1962).
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FIGURE 2. Numbers of éamgg}bpus sQec%es reported from

the major geographic regions of the’wor]d,

according to Wijk et al. (1962).
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FIGURE 3.

Numbers of Dicranoloma and Chorisodontium

(circled numbers) species reported from

the major geographic regions of the world

accprding to Wijk et al. (1962).
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divided into obtusesegmehté in his treatment, as well as pointing out |
that the long "imcrassate” ce]]s between the costa and the alar region
- are diagnostic 1n Japanese species. These‘character states are diag-
nostic for the genus and to these can be added the sporophytic
characters of long, erect'to semi-erect’ capsules with firm, s;ooth d
riwaﬂs. Most of these characters are sporophytic and it is understand-
ab]e why sterile specimens.might‘be placed under Dicranum; howevef, the
absence of usable characters intthe gametophyte does not negate the
validity of the genus. | L
Arctoa and Ktaerta, two members of the Dicranaceae found in North -
America (uspa]]y arctic or a}p1ne) are gametophyt1ca11y difficult to
 distinguish from the genus Dicramum. Williams (1913) treated both of
these genera under the Dieranum section Arctoa, however most authors
since have recognized the genus Arctoa S. 1 as be1ng d1st1nct (Brotherus
1924 Nyho]m, 1954 Takaki, 1964; Lawton, 1971 Crum et al., 1973).
Kiaeria is- d1st1ngu1shed from Arctoa by a curved, somewhat strumose
capsule and smaller spores. The two genera are v1rtua11y 1nseparab1e

when stefi]eg hbwever,'they are still eas11y‘dxst1ngu1shed from the

genus Dieranum

s.str. The gametophytic characters that have been used

to place sterlle spec1mens in either Arctoa Or Kiaeria are the ‘homo-—
geneous anatomy of the costa, and the lack of well d1fferent1ated a]ar
cells (W11]1ams, 1913 Lawton, 1971). The term 'homogeneous isva
m1snomer 1n th1s case 51nce a11 species do have enlarged guide ce]]s

'(somet1mes only in the 1ower half of the 1eaf) that are’ qu1te d1fferent

from the surrounding cel]s._ Sti]], there is not the degree of costal



-,

Ay

-

differentiation that is found in Dicranum s.str. ananeither Arctoa
nor Kiaeria possess bands of stereid cells. ’The alar cells of Aretoa
and Kigerid dfe often dark in cd]our, thus giving the illusion of
being well developed, but they are neVer highly inffated as in

Dicranum s.str. and they are usua]]&-indistinct]y set off from the

lower laminal cells. In addition, many seemingly sterile spec%mens )

. of Aretoa and Kiaeria actually have well hidden archggonia and

\

antheridia, and confirmation of the autoitous‘condition is possible.
Toaayf'after the establishﬁent and acceptance'of the previous]yv

méntioged generic cohcepts (Fig. 4), we'are Teft with a narrﬁw

definition for Dieranums.str. which can be out11ned_§s possessing a

combination of the following character states:

1. Terminal géo?ophytes (Acrocarpous) and -erect habit
%?. Dioicous - ﬁ
3. Alar cef]s well differentiated
4. Alar region bistratose
5. Costa narrdw, fil]ing about 1/5 of the leaf base
6. Absence of a strong border of hyaline cells on the
leaves.
7. Curved capéu]és
8. Ribbed_ capsyles
9. Hap101epideous peristome
10. Peristome teeth deﬁded approkimately‘ha1fLway to

the base |

15.
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FIGURE 4. The major genera that have been segregated
from Hedwig's prigfna],cdncept of the genus

Dieranun.
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Recent History of North American Dicranum Species

vNorth American Dicrana have not been critically examined, except
for a few species, since Williams *(1913) treated the‘fami1y Dicranaceae;
-Williams recogni;ed thirty-six speeies of Dicramwn in North America
including 8 species in the sectidn Arctoa, 5 species 1ﬁ the section
Orthodicranum,v3 species in the section Paraleucobryuﬁ, and 20 species
in thé section Eudieranum. One species, Dicranum Zaevidens,‘was des*™
cribed as néw. Grout (1937) followed the concepts of Williams, with
- a few modi fications, and his work is still used as a major reference
. 'source, by most North American bryo]ogfsts. .Prjor‘to the work of
Williams (1913), North AmericahﬁDicraha were studiéd'by such bryo- .
_ 1ogfsts as Renauld and éardot (Cardot, 1899; Renauld and Cardot, 1888,
1889) who dﬁScribed D. sabiletorum, Sullivant (1849, 1856) who des-
cribed D. rhabdo¢arpum,,Trué (1899) who was. 1nterested in geographical
distribution of the sﬁgcies, and Barnes (1890) whovstud1ed.the
vfeiatfonships of several varieties pf D. bonjeanit.

John Macoun was an important_Nbrﬁh'American collector of mosses§
however, he.sent most of his material to Kindberg; a Swédish bryolo-
”gist, for identification. This resulted in the description of 48 new

 taxa within Dicramum (Kindberg, 1889, 1890, 1896, 1897, 1905, 1910;
Macoun, 1889, 1890a ]890b‘ 1892'sR6f1 1896). Most of these speéies"
have been p]aced in synonymy w1th older names, but the larger numberof

taxa, most]y from western North Amer1ca R suggests a comp1ex1ty in this:

geographic reg1on thatsdoes not exist -elsewhere in North America (Crum,
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1973).. Most of these species were, no doubt, described trom one or
two specimens and Kindberg was unable to_see the range of variation
diép]ayed by many of the characters.. It isvunfortunate that this.
happened, because all Kindberg and ManUn specjes are now regarded
with suspicion, whenbactually:several of them are as distinct as
species described by other authors. ) | .
| Taxonomica]]y, very Tittle has been done with the North Amerioan
Dicrana since the Williams' (1913) work. Dicranum pallidisetum has
been elevated to specific level by Ireland (1965), nho at the same

time suggested that the anatomy of the costa as seen in transverse- )

section might be of maJor 1mportance “in determ1n1ng many or all Dicranum

species. Also, I have pub11shed two papers on nomenclature, confirming
“the Ya1idity of the name D. condensatum.Hedw.fover'D. sabuZetorun’Ren.
and Card. (Peterson,'1977a) and providing a new name for the North
American endemic (D. ontariense) that was techhica]]y without a name
'bot referred to as D. érummondii C.M. (Peterson, 1977b) European

‘ D1crana have had 11tt1e taxonom1c cons1derat1on Hagen's (i915) work .
on Norwegian Dicranaceae was significant in that he segregated D.
flagellare and D. montanum into the genus Scytalina and Kiaeria from
Aretoa. 'ﬁther contributions to Dicranumifnc1ude Amann (1912),‘who
described D. latifolium, Podpera (1954), who segregated several spec1es
1nt0 Orthodtcranum, Nyh01m who S IZZustrated Mbss Flora ofAFennoscandta
(1954) is an exce11ent treatment dea11ng with the more northern species,
-Brwggs (]965a) who critically exam1ned four spec1es of Dtcranum fbund

in Eng1and, and Hegewald® s (1968, 1972a, 1972b, 1972c) wqu-on Dtcranum

pel



scopdrium f. saltans, D. tauricum, and D. viride in Germany and D.

groenlandicum in Finland.

Recent works dealing with Dicranum are usually concerned with

‘eco1ogy, as that of Anti and Isoviita (1962) and Ahti et al. (1965)

on the occurrence of D. leioneuron in omhrotrophic bogs, Briggs
(1965b) who stud1ed the ecology of four Dtcranum spec1es in Eng]and
Seltzer and W1stendah1 (1971) who investigated environmental factors
affecting D. fulvum, and Tarkhova (1970) who'examined soil factors
affect1ng the deve1opment of several moss spec1es 1nc1ud1ng D. |

polysetum. Phys1o]og1ca1 and deve]opmenta] studies have been recent]y

* conducted too. Klepper (1963) and Peterson and Mayo (1975) exam1ned

- water re]at1ons in D. scopartum and D. poZysetwﬂ respect1ve1y

' two Dicranum species, and_Valanne et-al. (1976) studied u]thastructural'

H1ck1enton and 0eche1 (1976) stud1ed the phys1o]ogy of D. fuscescens
in the subarct1c, Loveland (1956) studied sexual d1morph1sm in

Dicraﬁum, Chrobak and Sharp (1965) compared asexual reproduction in

changes in‘germinating spores. Geographic distributiona1-studies

‘dealing specifica]Ty with Dicramum (Takaki, 1972) and studies inc]uding

Dtcranum (LaRo1 and Stringer, 1976) have been conducted and a]most all

'f1or1st1c treatments 1nc1ude some Dicrana within the1r geograph1ca1

mater1a1 1n the proper stage is. d1ff1cu1t to: obta1n however, number :

2

Jimits (Lawton, 1971 Crum, 1973 Flowers, 1973; vitt, 1975).

~No comp]ete cyto]og1ca1 study has been attempted on Dieranum as

of counts have been made (Anderson and Bryan, 1958 Anderson and Crum,

1958; Anderson, 1962; Briggs, 1965a, Bryan, 1956; Ireland, 1965
Steere, 1954, 1972; Vaarama, 1950; Yano, 1950, 1957) " The counts

. . a
i o Lo Y L : |
1 : . . .
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' “found (Table 2) reflect a baéic'number of X=12 with a few variations.
This base number differs from other genera in‘the‘Dioranaceae sueh ae
Dieranella and Cyﬁodontium”Which have a base number of X=14. 1In
édd%tion,'these base numbers -of X=12 and X=14 in the Dicranaceae’TJ
support the segregation of the family Ditrichaceae which has a base
number of X=13 ( Angerson and Crum, 1958) Po1yp101ds have been found
in three 1nstances, for‘ Orthodwranum flagellare (n=12, n=23), Dic\;ranwn
brevifoliwn (n( 12, n= =24), and D. spumum (n=12, n= =24), In additioh,
one co]]ect1onjof chranum fuscescens from North Caro11na hascbeen

found with a chromosome comp]ement of n—8 (Anderson, pers. comm. )+

According to Steere (1972), such nombers as n=8 are probéb]y the

re§u1tyof”reduct{on from the more common n=12 situation Other counts .

(n=11, n= =13, n=14, n=15, n=17) have been recorded and m1ght be a .

funct1on of small "m" chromosomes that may not be seen when mak1ng

A\

counts from gametophyt1c,t135ue (Anderson and Crum, 1958).

21,
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TABLE 2.

Chromosome numbers reported for spec1es of Dicranum and

22.

1958

(Coofinued)

- Orthodzcranum that occur in North America.
SPECIES CHROMOSOME SOURCE REFERENCE .
‘ B NUMBER ' LOCA(ITY ‘ "
Dicranom'brevifblium n=12 Alberta Anderson & Crum,
Lindb. (as D. fuscescens) . _ 1958
- . n=24 Alberta. Anderson & Crum,
o 1958 ,
Dierarnum condensatum n=12 North "Bryan, ]956’”
Hedw Carolina o o
' Dzeranum eZong&tum n=12 o Alaska - Steere, 1954 -
Schleich. em Schwaegr. < T 3 _
Dicrarum groenlandzcum n=12 ¥ Alberta Anderson & Crum,
Brid. ' 1958
Dwmnwn]{m&jus ‘Sm.. Sn=11%  Japan Yano, 1950, 1951
' n=12 Alaska "~ Steere, 1954 - .
n=17 Finland - Vaarama, 1950a -~
' (12+5) | ' A : I
Dierarum pallidisetun n=12 . - Washington  Ireland, 1965
(Bail. ex Holz) Ire] e :
Dicranum polysetum Sw. n=11 Japan . "~ Yano, 195]
' ' n=12 Finland Vaarama, 1950b
"~ n=13 Denmark Holmen, 1958 .
(]2'*'1 . . - A
Dieranum scopariwn Hedw.- n=11 Japan - Yano, 1954
' ' n=12 North . Anderson & Bryan,
' Carolina 1958 -
n=12 .~ Michigan * ! Snider, 1970
 Dicranum spadiceum Tett. n=12 .l Anderson & Bryan,
Dicramm spurium Hedw. n=12 Finland ‘Vaarama,.1§50b
e n=24 ‘ - Crum, 1973
n=12 Michigan - Snider 1970v
0r+hodzcranum fZageZZare n=f2. R Crum, 1973
(Hedw ) Loeske I - n=23 Quebec Anderson & Crum,.



TABLE 2. (Continued)

.X/~ o ' e
_SPECIES .+ CHROMOSOME - SOURCE REFERENCE .,
o . NUMBER LOCALITY ,
Orthodicramem montanum n=12"" ' Crum, 1973 - % -
(Hedw. ) Loeske n=14 - Crum, 1973 "« °
v I e : ) :
~ Orthodieranum strictum n=14 Alberta Anderson & Crum, -
Culmann - ] -~ (12+42) . 1958 .
. . n=14 - Washington  Ireland, 1967
. 4 - Y 4 |
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Habitats of North American Dicrana and Orthodicrana~ \

>

ot

Dierarwn is one of the most common genera of mosses found in the
boreal region of the Northern Hemisphere, exceeded in cover only by

Sphagnum SPp-» Hylocommum splendens (Hedw.) B.S.G., Plemrozium schreberi

n(Br1d.) Mitt., and possibly Tomenthyprum nitens (Hedw ) Loeske,
’Aulaoomnium palustre (Hedw. ) SChWaegr., and Mniwm spp. (sensu lato)
4(La Roi and Stringer, 1976). Species‘of Dicranum and Orthodicranum

occur in a wide variety of hab1ts (Table 3) rang1ng from peatlands and

mesic forests to sandy soils and decaying 1ogs. Humus is the most
common habitat with seven species occurring primarily in it. D. majus

and D. ontariense are oceanic and suboceanic species respectively, with

D. majus on both coasts and D. ontariense on the east coast and along
the St. Lawrence River. .Dicraﬁum polysetum js a continental species

'commonly found in boreal forests on we]] drained humus; while three

spec1es, D. pallidisetum, D. rhabdocarpum, and D. muchlenbecktz are
montane species. D: paZszzsetum is restricted primarily to southern
British Co]umb1a and the state of Washington wh11e D. rhabdocarpum 1s

endemic to the- Rocky>Mounta1ns, south of Wyom1ng D. muehlenbecktz is

'also predom1nate1y found in the Rocky Mountains, but. 1t ranges. north

into- tn\\ﬁfct1c . D. scopartum, the rema1n1ng moss occurr1ng pr1mar11y

on humus is the most cosmopo]1tan spec1es of the genus, be1ng found in

atl but the driest areas of North America. It 1s occasionaly found on

decay1ng wood mineral so11, 5011 over rocks, and more rareTy in peat-

]andsfand arctic- a1p1ne localities.
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TABLE 3.  Primary and secondary habitats of_speciéérbf Dicranum

and Orthodicranum that occur in North America.

25.

SEEERERRERERISEISIICES

Secondary Habitat(s) (occasional)

CE = -
= f = —
2 s 2 = S8 3 25
s & 2 & &= or e =Y
Orthodicranum X XX
flagellare '
0. fulvum XX X
0. montanum XX .
0. strictum XX X
0. viride XX
Diecrarum acutifolium XX X
D. angustum XX X X
D. amannii XX X "
D. brevifolium X A XX
V. brevifolium
D. brevifolium X XX
V. bistratosum '
-eondensatum , XX X
. "elongatum XX X : - X
fragilifolium XX
fuscescens. X XX
groenlandicum XX- . - X
Letoneuron XX '
majus " XX
muehlenbeckit X XX X
ontariense XX X ’
pallidigetum XX
polysetum X XX
rhabdocarpum ; XX
scoparium . X X XX X X
spadiceum XX X X
spurium XX '
‘suleatwn: . : XX
undulatum XX X
~ XX = Primary Habitat (most common)
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Species with primary habitats of arctic or arctic-alpine tundra
are D. acutifolium, D. angygt®m, D.amanit, D. elongatum, D.
groenZaniéum, and D. spadicewn. Dicramum elomgatum often forms
exténstve,Awe11 exposed hummocks and mats several meters in diameter.

The remaining five species usually occur in smaller mats or tufts in

~more sheltered areas such as among rock outcrops and irtermixed with

vascular plants and other bryophytes. Dicrahum acutifolium, although

predominately a tundra species, also occurs in the forested regions.

T of the Canadian Rocky Mountains with regularity..

"Dicranum undulatum and D. Zeioneuron are thevon1y‘species with
peatlands as primary habitats w1th the former occurr1ng throughout

the boreal and’ subarctic reg1ons in mixed mires growing on hummocks,

swith other such mosses as Aulacomniwm palustre, Tomenthyprum nitens,

~and Sphagrnum fuséum In contrast, D. ’Zeioneuron occurs in ombrotrophic

m1crohab1tats and is restr1cted, in North Amer1ca, to the: Canad1an

; Maritime provinces. Dtcranum condensatum, a North Amer1can endemic,

and its wider ranging re]at1ve, D. spuriwm, occur primarily on sandy

- soil in'the southeastern portion of the United States. They are the |

only spec1es to gpcupy this hab1tat a]though one other spec1es D.

brevszltum and-its var1ety bzstratosum are found pr1mar1]y on

v m1nera] 5011 1n rocky areas.

wood, in various states of decomposition, accounts for pr1mary

_ habitats of three Dicranum species™and four of the f1ve Orthodtcranum

Ve

\\;’

species. Dicranum fuscescens, D. fragzlszltum, 0. fZageZZare, and 0.

montanum commonly occur' on angiosperm stumps or logs in various states

@
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of decay while 0. strictwn is more commonly found on coniferous logs.
Two species, b. sulcatwn and 0. viride are usually found on living
trees with the former on conifers of the west coast and the 1étter on
angiosperms of eastern North Aggrica. The rangé of 0. viride is quite_
similar to that of it§ close relative, 0. fulvum; however, this last

species is found on silicious rock and is the only species in either

Dicramm or Orthodicranum to grow directly on rock.
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TAXONOMIC:TREATMENT

After studying dver 12,000 specimens of Dicranum and Orthodicrarium
from a]] geographic areas of North, America, except Mexico, I believe
both are Just1f1ed gene#wc status I have »subdivided Dicranum into
f1ve sect1ons with twenty-qne species, while Orthodicranum is composed
of f1ve species. A1thoughq\\number of varieties have been described,
only one is recognized in th1s revision. |

Every effort was made to dhﬁa1n type specimens. In the‘case§

where type specimens were not examjned, substantial material from

the origina]lauthority's (or his co league's) herbarium was seen in

order to ascertain his concept of the\ species in question. Before

the ndmenc]atdreﬂcode ex1sted' holotypes were not designated by early

bryoTog1sts and collections were often subdivided and d1str1buted to -

several herberia. This practice resu]ted\\n 1sotypes in cases where
\

one collection was_des1gnated in the description, and ]sosyntypes

. when more than one collection was designated. I have chosen a number -

of these as lectotypes (when a specimen from-tne original authorfty's‘

}nerbar1um was ava11ab1e), and the rema1nder have been noted as iso-

types, syntypes or 1sosyntypes (as. app11cab1e) Ho]otype were only

des1gnated when a single specimen was cited by the author

A]l draw1ngs were made by myself w1th either a drawing tube or,

28.
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in the case of capsules, from photographs. The distribution maps
were plotted from specimens received on loan from numerous herbaria
(Table 4) and from my own collections. In a few cases, |
reportsof easily distinguished taxa were plotted as open circ]es;
however, this was only done for geographic areas from whicn:few
specimens were seen such as Arctic Alaska (Steere, 1978), the
Canadian Archipelago (Brassard, 1967, 1971; Brassard and Steere,
1968), and Newfoundland (Tuomikoski et al., 1973). Geographic
ranges outside North America were obtained from literature. The
Goode Base Map series No. 2 and No. 101M are used with permission.
There are twenty-one species of Dicramwm and five species of’
Orthodicranum indigenous to North America, many of which are difficult
to identify, and this combined with the.re]ative abundance of the
species often 1eads to chaos as many specimens are coi]ected and then
'mISidentified I have seen as many as seven different speCies filed
in-major herbaria under the name of D. fuscesceng while such species
as' D muehlenbeckii and D. paZZidisetwn were ignored. With the Tack
of recent taxonomic consideration of species within chranum and the
increase in the use of Dicramam samp]es in ecoiogicai and phy51ologica1
studies, I believe it is essential that the genus and its species be
re-evaiuated Physio]ogicai or ecological studies are not of much )
use for - comparat10e ana]ysis 1f workers cannot correct]y hdentify v
their experimenta1 samp]es It is the purpose of this the51s to -
examine chranum :n North America and establish or confirm species.
"~ concepts and geographicai distribution patterns, as we]] as provide

a workable:-key suitable to taxonomists and»non-taxonomists alike.
o ‘ | .
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TABLE 4. . Herbaria from which specimens of Dieranum and Ortﬁbdicrahum

_were examined.

(AbbreViations from Iwatsuki et al., 1976)

A
T

-

0fficial Abbreviation

~Location

g

ALA
ALTA
 ARIZ

BM

. CANM
CAS

COLO -
DUKE-

Nl

HSC

~LAF
MICH
MIN
MNA

NFLD

NYv;
PAC

- SMS

Fairbanks, Alaska, U.S'A.
Edmonton, ‘Alberta, Canada
Tucson "Arizona, U. S A.
Berlin, Fed. Rep. of Germany

- Lendon, Great Britain

Copenhagen, Denmark

Ottawa, Ontario, Canada |

San Francisco, U.S.A.

Boulder, Colorado, U.S.A."

Durham, North’Carolina, U.S.A.
Chicago, I1linois, U.S.A. - -
Cambridge, Massachusetts, U.S.A.
Genevé, Switzerland ""

' Helsinki, Finland

Arcata, Ca1ifornia,_U;S.A.

Leiden, Netherlands

Lafayette, Louisiana, U.S.A.

Ann Arbor, Michigan, U.S.A.

Saint Paul, Minnesota, U,S.Al
Flagstaff, Arizona, U.S/A. |
saint John's, Newfoundland, Canada =
New YorK, New York, U.S;A.'

0Oslo, Norway .
"University Park Pennsy]vania U.S.A.

Stockholm, Sweden’

‘Springfield, Missouri, ufs.A_tﬁn L

(Cohtinued)

30.
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TABLE 4. (Continued)

31.

~ Official Abbreviation

Location .

SMU
TENN

UAC
usc
uc
UPS
“US

WTU

Dallas, Texas, U.S.A.
Knoxville, Tenngssee, U.S.A.
Utrecht, Netherlands

Calgary, Alberta, Canada

Vancouver, British Columbia, Canada
Berkeley, California, U.S.A.
Uppsala, Sweqen
Washington, D.C., U.S.A.

Wein, Austria v '

Seatt]é, Nashington, U.S.A.

Zirich, Switzerland




Morphology

Most Dicranum and Orthodicranum spectes produce sporophytes
occasionally and, as a result, characters from both the sporophytic
stage and the gametophytic stage have been used to delimit the taxa.

The more important of thése are individuai]y discussed below.

Habit: _Speoies of Orthodic;anwn‘and Dicrarnum grow as relative1y
unbranched, erect plants in populations_ varying from loose tufts
where the 1hoividua1 plants are he1d‘together by tomentum and some
intertwining, to dense mats where the plants are‘sttong]y matted

/

by tomentum and much intertwining. The individual plfnts vary in

.height from less than one centimeter in 0. montanum to greater than

fifteen centimeters in D. majus and D. polysetﬁm. Figures's through

12 show the basic habits of all species considered in this treatment.

Points of importance include the cur]ed appearance of oO. montarim

e (F1g 5-2), the broken yet somewhat falcate- secund leaves of 0. vtrtde

(F1g 5-4), the brush 11ke appearance and extreme]y stra1ght capsu]es

j of‘o.,strwctum (Fig. 5-1) as opposed to the curved capsules and larger

.Sizé of D. fragilifolium (Fig. 6-2) Dicfanum groenlandicum (Fig. 8-3).

and'b wundulatum (Fig. 10-1) often have 1eaves appressed to the stem

| while D. spurium (Fig. 9-2) has Teaves that arch away from the stem,

and Dicramum polysetum (Fig. 10-3) and D. majus (Fjg..10-4) are poly-

‘setous with the former having obviously undulate leaves.' Dicranum

angustum (Fig. 10-1),.D. leioneupon (Fig. 12-2), and D. amannis (Fig.

32.
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12-4) are quite similar in habit to the various .forms of D. scoparium
(Figs. 11-1, 11-2, 11-3, 11-4, 12-1). The attenuated branch tips of
D. leioneuron (Fjg. 12-2) are much more delicate than those found in

forms of D. scopariwn (Fig. 12-1).

Leaves: The leaves in Dicrangm and Orthodicranum are radially arranged

and may be erect and appfesseq as in D.‘eléngatum, D. grbenlandicum,

and D. undulatum, falcate-secund as in D. majus, D. fuscescenq; and

0. fulvum, or contdrted to crisped és in D. brevifoliwm, D. condenéatum,
and 0. mpntanum.- The leaf shape is usually 1anceoTate, ranging frgmv ‘
‘narrowly lanceolate (Fig. 43-1) to brbad]y lanceolate (Fig. 61-1),

and rarely, the leaves may be ovate-lanceolate (Fig. 37-1) or ovate
(Fig. 51-3).  The leaf apex is usually acute (Fig. 34-25 but may be

~ rounded (Fig. 57-3) in'a few cases, and ofgén cucu]]afé in D. amannii.

] -~
(Fig. 74-1). '

Leaf cells: The cells are smooth in mbst species; howevef, pap111aé

| may'bg found on the,ébaxia] 1émiha1 surface Of‘éuch speciesias D.

. fuscescené (Fig. 27-12), D. suleatum (Fié; 29-13),JD. condensatum .
(Fig. 48eT2),ZD. spurium (Fig. 51-13), and D. ontariense (Fig. 55-]3).
Several othef species have papillae restricted to the abaxial cosgal
§urface (Figs. 19-13, 32412). In one species, D. brevifblium; the
papijlae ére not formed bver_theAcell 1umens.as in tHe previouS’casés;/
they are the fésu1t of a protrﬁéion of the cell walls betWeen.adjacent

cells (Fig.‘39-13). Areotation and shape of the ]amiha1,ce11s are
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eitreme]y‘important taxonomic eharacters wffh the latter Being the
~major criterion used to separate'the secg%on Dicranun, where the
.1ength/widthra£ioof the ubper cells is greater than four to one;
froh the rest of the genus.  The "upper cells" .are not the cells
of the extreme tip as these cells are/often somewhat distorted and.-

' taxonom1ca11y unre11ab1e. The "uppen ce]ls"/are those found about
"twenty Fe]]s from the tip er, in,the‘species where the costa is ;
exeurrent, about fifteen or tWenty cells from the upper extreme of
the lamina. 1In all Orthodié%dnum species and the majorify,of the . °
remaining Dicranwn. _SpeCieS. (Sections Spuria, Elongata, Fuscescenti- J
- formia, and Muehlenbeckia), the upper cells BaVe‘a 1ength/width ratio
of Tess than three to one (Figs. 19-7, 25-6,°34-6). The median cells ~
~are similar in shéne‘to'ﬁhe upber cells (except for D. eZongatum :
| where the upper ceT]s-ane shqnt (Fig. 43-6) end the med1an‘cells are
'e1ongate (Fig. 43-7) 3 and may be long and smooth (Fig. 59-7) or long
and pitted (Fig. 61-7). When the median cells are~shorter than four
'to one, fhey may be quadrate (Fig. 27-7) or-rectangu1ar kF{g. 23-7)
orbinregu1ar fn Snape (Fig 48- 7) The areoTetion ef the medjén leaf ‘
area may consist of cells in re]at1ve1y stra1ght rows (Fig. '27-7)
1oose1y arranged to the po1nt where rows are difficult to determ1ne
(Fig.  53-8). The basal cel]s are usua]]y 1ong rectangu]ar may or
may not be pltted and do not vary much in the genus The a]ar reg1on )
cons1sts of en]arged darkly co]oured more or less 1nf1ated ce]ls that
are a s1ng1e 1ayer th1ck in the genus Orthodzcranum (F1g 17 12) and

two Iayers th1ck in the genus Dtcranum (F1g 48 13, 72- 12) .In



35.

[

‘;add1t1on, they normally have a few long-rectangular basa] cells between
them and the costa. 7 the few species where the inflated alar reg10n
o does;extend to the co7¢a (Fig. ]1 1), it is s1gn1f1cant
Transvense-section: Levenalvimportant characters essentia1 jn'dis-

) Atinguishing externa]?y simi]arﬂspecieslare_seen in a median transverse-
. section of the leaves. A]j Dieranum and Orthodicranum species have a
sing1e row of en]arged, centrally arranged guide ceT]s'(Fig t15 14) |
except for D. majus , wh1ch differs d1agnost1ca]1y, w1th two rows (Fig.
63-13). “Adjacent to both sides, of the guide cells are bund]es of |
thick-wa11ed f1ber-11ke ceTTsﬁt%at are termed stere1ds (Fig. 29-13),
and these are present in all but D. paZZidisetum (Fig 32-12) and 0.
strictum (Fig. 23-12) In both cases, the absence of stereids . ass1sts

'1n separat1ng these spec1es from others ‘In add1t10n, stere1ds may
have th1ck wa]]s w1th small lumens (much more nanpow than the thick-
ness of the cell walls (Fig. 13 1) ), or moderately developed with

| larger Iumens (about the same diameter as the thiekness of walls (Fig,
:13-3) ). fhe 1atter‘state is charaCteristic of D. muehlenbeckii, D.

' spadiceum, and D. bféviszium. _In someicases, the stereids extend .

from the-guidevce1ls to. both surfaces of the costa (Fig. .15-14) or

occasionally the abaxial 1ayet wii] be differentiated fron the typical
stereids by 1arger Tumens (F1g\‘29 13). Rare]y, both ‘the abaxial and ,

;d adax1a1 layers w111 be d1fferent1ated in th1s manner (F1g» 34-12).

This d1fferent1at1on1s taken to the extreme in the section Dtcranum

1

IW1th the deve]opment of w1ng 11ke r1bbons of t1ssue, te{med lamellae, -
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that extend from the abaxial surface of the costé (Fig. 68). They

are also easi]y seeh by examining the surféce<of the Teaf with a

.lens. The transverse sect1on is also necessary to determ1ne the

number of 1am1na1 1ayers in the upper port1on of the 1eaf
Orthodzcranum vtrtde (F1g 21-12) and D. brevtfbltum var., btstratosum
(F1g. 41-12)‘have almost entirely bistratose upper laminae, wh1]e |
D. brevifolium -var. brevifbliyh'(Fig. 39-12) and D.'majusv(Fig. ;%:
63—12) may have more restricted btstratose areas. Additional spectes ’
that have bistratose margins and untstrétose 1aminae.inc1ude D; ‘ ‘
fuscescens (F{g. 27-13), D. sulcatum (Fig. 29-12); D. pallidisetum \
(Fig. 32-13), D. acutifolium, and D. ontariense.

Asexuél reproductive structureS' SpeciéliZed asexual reproductiyeo
structures are of three types in* Orthodzc;onum and chranum, 1)

fragile Teaf tips (Figs. 19-3, 23-2, 25-2), 2) f]age]]ated‘branches
(Fig. 5- 1), and 3)'attenuated>stem tips (Figs. 12-1, 12- 2) The -

2frag11e leaf t1ps are produced by 0. strtctum, 0 vzrtde, and D.

f?agtltfblzum'and eas11y’broken of f by - the s11ghtest pressure. AT -

of these species normaTij grow in'sheltered forests on 1ogs and

stumps and consequent]y 1t is easy to 1mag1ne numerous sma]] an1mals
‘brush1ng aga1nst the p]ants and fractur1ng the 1eaves ‘The
‘broken tips are often-up to 2 mm in 1ength and thehefore, they are
‘ probably not d1spersed over great d1stances Neverthe]ess,-theyhare
«very effect1ve at reproduc1ng the spec1es at short distances. The

'f1age11ated branches of 0. flagellare act in a simjlar -fashion. The



branches often segment into several sections, each of which is cap-
abTe of produc1ng a new coTony The attenuated branch tips of D.
eeoparzum‘and D.oZezoneuron do ‘not seem to be as efficient as-the
other structures. They are TittTe more than sTTghtTy'reduced stem%
'iTeaves that protrude‘above the colony. They are not eas11y broken
off nor are they smal] enough to be d1spersed very far when they
are broken off. |

.
4

Sporophyte: Species of Dieramum and Ortﬁodtcnanum have setae rang1ng
~ from about O 5 cm to about 4. 5 cm 1n Tength and occur one per per1-_
chaetium_(monosetous) except for three species of Dicranum (D. majus ,

~ D. ontariense, and D. poZysetum)'which have two to five setae per

l

L

. perichaetium (poTysetous) The capsu]es are stra19ht in Ort%odzcranum
(Figs. TS-%] 19;11) and curved in most Dieranum spec1es (F1gs. 27510,
‘ 29—9) When curved they may be strumose (F1g._27-10) or not (Fig.
61-9)s and the neck may be short {Fig. 48-10) or long (Fig. 38-10).

~ Th percu]a of both Orthodtcranum and Dicramum aré conic . in
| shape, Vﬁ;h a 10n§ rostrum that may be e1ther straight (F1g 19- TO)
i or curved (F1gn 63 TOYK The surface is smooth The per1stome cons1sts;

0

'_of 16, forked vert1ca1]y str1ate teeth w1th T1tt1e var1at1on among the ’

' ' spec1es 0ccas1ona11y the teeth may be cFibbose (Fig. 70- 10). or-.have

a sT1ght basa] membrane (F1g 41- TT) . The teeth of Orthodicranum e

;spec1es~are genera]Ty more narrow (<60 um w1de) than those of

S chranum (570 um w1de) The presencevor absence of an annu]us 1s

.s1gn1f1cant in both genera Orthodzcranum s%ribtum and,a]] members

g & ". . o "f"'..



38.

v

of Dicranum section Dicranum, except D. angustum, are without this?
structure. The remaining species have an:annulus composed of one

to thfee_rows (variable in all species) ofIVery thick-walled; -
hyaline ce]]ﬁ‘which, upon éeparation of the opercula, norma13y< <

7fragment into numerous sections. The calyptrae of all fDicianuﬁ

and OrtHodicranum species is cucullate and smooth.
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FIGURE ‘5. Growth Habits

1.

Orthodicranun ﬂageilare (Hedw.) Loeske
0. montaﬁum‘ (Hedw.) Loeske

0. fulvum (Hook.) Roth..

0. viride (Sull.) Roth:



K

METRIC]

\.

&




FIGURE 6.

Growth Habits »

\

P

w N

Orthodicranum strictum Culmann
Dicranum_f?agilifblium Lindb.
D. fuscescens Turn.

D. échatum Kindb.

-
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FIGURE 7. Growth Habits
| 1. Dicranum pallidisetun (Bailey) Ire;vr
2. D. michlenbeckii B.S.G.
‘3. D. spadiceun Lett.

4. D. brevifbl%umrLindb. Var: brevifolium
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FIGURE 8. .Growth Habits

1. Dicranum'brevifblium var

2y
3.

Peterson..

D. éZongatum'Schleich.

. bistratosum

D. groenZandicﬁh_Brid. -

D. drummondii C.M.-

(>

“<r
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FIGURE 9.

Growth Habits

1.

Hoow N
|

Dicranum condensatum Hedw.
D. spurium Hedw.

D. acutifolium (Lindb, and Arn.) C. Jens.

D. ontariense Peterson’
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FIGURE 10.

Growth Habits
1.

L) w N

- Dieranum undulatum Brid.

P

D. angustum Lindb. .
D. polysdtum Sw.

D. majus Sm. o
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e “

. o 1. Dicranum écoparium~ Hedw. (typ‘i(‘:a]v)
I 2. 'D. scoparium (g form) - "_ e DTN
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* FIGURE 12. Growth Habits
S 1. Dicranum scoparium Hedw. (a for‘m)
' 2. D’. Zeioﬁ;uron Kindb. | .
3. . rhabdocarpum Sull.
4. D. amannii Peterson
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FIGURE 13.

A

Transverse-sections of Dicranum costae showing

the types of stereid and guide cells found in

the genus.

1.

Dicraman sulcatum Kindb. with small stereid
tumens and one row of guide cells.
Dicramum scoparium Hedw. with small stereid .

lumens and four lamallae projecting from

~ abaxial surface. -

Dicranum brevifoliwn Lindb. with lumens of

the stereids about as wide as the thickness

of the wd]ls. v ' L
. Dicraan majus Sm. with a double row of

- guide cells, .
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A Key to North American

Dicranum and Orthodieranum

Leaf tips broken,.leaves straight and stiff = ...........0.0 2

Leaf tips intact, leaves falcate-secund, crisbed,
or rarely straight . I 4

2. Cépsules cufved,'aTar cells bistratose and '
usually extending to the costa .. Dicranum fragilifolium (#6)

2. Capsules more or less erect, alar cells : ,
- unistratose and not ‘extending to costa = @ .......... eee 3

Stereid cells present only in base of costa;

costa narrow (1/6to1/5 width of leaf base);

specimens growing on wood west of Rocky : "
Mountains Cereeeescesanroaserannse Orthodicranun strictum (#5)

Ay, S : .
Sterejd cells present throughout costa; costa
wide (1/4 to1/3 width of leaf base); specimens

growing on trees in eastern North America .... 0. viride (#4)

57.

4. Flagellated branches present in upper leaf I -

axils; capsules erect; specimens usually '
found growing on wood  ...... ST 0. flagellare (#1)

- 4. Flagellated branches abéent, or if present,
capsules curved; specimens found growing

on wood, humus or soil : e cevreens B
Leaves transversely undulate . PR 6
Leaves without transverse undulations T eeaas e 13

6. Majority of cells in-upper part of lamina
‘elongate (>4:1) and strongly pitted (Figs.
61-6, 65-6); plants generally robust (3 to

15 cm tall) o : ..... waeneees T

6. Majority of cél]s in upper part of lamina
short (<3:1) with smooth or slightly
pitted cells walls (Figs. 17-6, 27-6); v |
plants generally small (1 to 6 cm tall) Ceeeerieereeas 9
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11.

| -
Plants polysetous; lacking filiform branches;

leaves spreading and strongly serrate in upper . )

1/2 or more I D. polysetum

Plants monosetous; filiform branches often

.present; leaves imbricate or falcate-secund
and only slightly serrate»jﬂfggger 1/3 or less heseanrees

8. Stem leaves plainly undu]ate; attenuated

stem tips, when present, with entire
leaves; plants of ombrotrophic bogs in '
the Canadian ‘Maritine Pravinces ..... D, letoneuron

8. Stem leaves only slightly undulate;
attenuated stem tips, when present,’
with serrate 1eaves, plants of minero-
trophic areas in western North Amer1ca
and the Arctic  .......coiiviiiine, - D.. scoparium

Many median cells w1der'than 16ng, capsules
strumose and attached to setae at about a

900 angle (Fig. 48-10) 4 S

Most median cells 1onger’than wide; capsules
not strumose, attached to seta at angles

greater than 900 (Figs. 53-11, 55-9) . cees

10. Leaves broadest near the middle,
-diverging from stem at a wide angle
(ea. 900 ? lamina densely papillose ,
on-abaxial surface S eessestnaen, D. spurium

-10. ngves broadest near the base, -

diverging from stem at a lesser
angle (ca. 45°); papillae generally~

‘restricted to abax1a] surface of costa . D. condensatum

Leaf tip broad ‘costa sub- percurrent, p1ants

of bogs and fens e ,.,, ....... D. undulatum
Leaf tip acute to. narrow]y acute; costa

percurrent to excurrent; plants. of fBrests <D

or on soil. 1n a1p1ne commun1t1es o C eeeaeeee

12 Polysetous; p]ants robust (5 to 10

(#21)

(#24)

(#23)

_(#16)

(#.15)

' 58.

“(#19)

cm tall); abaxi®Y surface of costa and B \\;////jf\\“/<j7
lamina " pap1llose  eesesasenens e enes D. ontariense (#18)

12. Monosetous; plants smaller (<4 cm tall);
papillae restricted to abaxial surface ; .
of costa  -......0.. R TR E R I ‘N acutifolium

(#17)



13.

13.

15.

15.

17.

17.

Ma30r1ty of cells in upper part of lamina
e]on?ate (>4:1) and strongly pitted (Fig.

Costa, as seen in median transection-
section, .with only 3 or 4 guide cells and

'59.

61-6) T i 14
‘Majority of cells in upper part of lamina
short (<3:1) with smooth or s]1ght1y p1tted ,
walls (Figs. 15-8, 39-6) » B 20
14. Capsules erect to semi-erect - (F1gs 15- | o :
11, 46-10, 72-9) e 15
14. Capsules plainly curved (F1gs 48-10, | - '-‘ '
59-9, 61-10) R 16
Laminal cells very thick-walled (Fig. 46-6); | |
plants_growing in th1ck tufts, usually arctic- _
alpine Ceeeeeaiine e aesesesnannaes veesss Do groenlandicum (#14)
_ Laminal cells thin-walled (Fig. 72-6){ plants. | -
growing in loose mats, in moritane regions of :
~ the Rocky Mountains south of Wyoming ..... . D. rhabdocarpum (#25)
16. Polysetous; guide cells as seen in o
median transverse-section consisting : ' v
of two rows (Fig. 63-13) - = .......... D. majus - (#22)
16. Monosetous; guide cells as seen in
- median transverse-section cons1st1ng . .-
of one row : .  ieeeseeeaes 17

without" stereid bands; mono1cous ... Kiaeria gZactaZzs (not treated) -

Costa, as seen in median transverse -section,
with 4 to 6 guide cells and two ‘stereid

" bands; d1o1cous . , ceereeees. A8

18, . Leave5'1n median transverse-section’

" -showing lamellae or at least enlarged . o
- cells along the abaxial surface of the o
Costa C eeevenseas vieveseneress Do scoparium  (#23)

- 18, ~Leaves in median” transverse-sectlon

without lamallae | - , . - .;.....;,.. 19

C 2



19.

19.

21,

21,

23.

23.

281

25,

- (1/3 to 1/4 width of leaf base); basal cells

Leaves wide (Fig. 74-1); leaf tip usually )

concave or cucullate; atar cells thick-walled .. ¥D. amannii

‘Leaves narrow; leaf tip acute, not concave or R
cucullate; alar cells thin-walled Creeesrene D. angustum

20. CapsuTéslerect; alar region unistratose;
plants small (usualdy <I-cm tall) and
usually found growing on wood or rock Y

20. Capsuleﬁ.curved; alar region bistratose;
plants medium to large (>2 cm tall);
found growing on soil or humus or .

occasionally on wood v ' Ceeihaaeene .

P1éntstusua11y growing on rock, costa wide

)

short and similar to median cells —........... 0. fu;bum
Plants usually growing on wood; costa about . -
- 1/6 width of leaf base; basal cells elongate Dennesnnnes

22 . Leaves strongly crisped; Jeaf cells in
“ transverse-section showing slightly
bulging walls and some papillae; plants

usually <0.5 cm tal®  .oeenieaneneens 0 montanum .

22 . Leaves slightly criéped to falcate-secund;
leaf cells in transverse-section smooth; - o
plants up to 3 cm tall coveeens SN 0. flagellare

Leaves thbu]ose (costa not a prominent ridge
on abaxial leaf surface) T

-----------

Leaves keeled (éosta prominent as a ridge.or
fold on abaxial leaf surface . Ceireeeneee

24, . Costa in median transverse-section
’ lacking bands of stereid cells (Fig.
32-12) Creiesseeee Neveeseecvesase D. pallidisetum

24, ‘Costa in médian:transverse-seetidn with_
‘two well-developed bands of stereid cells ceceanusas
e ; v e D et ;

Alar cells unistratose; plants:émall (1 to 3 cm o
tall) usually growing on Wood . ...eeeeeies 0. flagellare

Alar cetls bistraéose; plants medium to large - o
(>3 cm tall); usually found growing on soil or .
humus ’ e I .

. Cieeereees 26

(#26)

60.



26.

26.

28.

28.

~walled, st

Both adaxial and abaxial rows of external costal
cells d1fferent1ated from stereid cells by large -

.~ Tumens; costa 100 to120 um wide near leaf base;
. spares <20 M v iiieererrortonnnsannnns D. muehlenbeckii (#10)

Only abaxial row of external costal cells

differentiated from stereid cells by large

Tumens; costa, 65 to 80 um wide near leaf N

base; spor%s >20 ym - ... Cetietarenens D. spadiceun (#11)

27.  Upper cells rounded with very thick
wa]]! (Fig. 43-6); " leaves usually
stra1ght, 1mbr1cate, plants usua]]y
found growing in compact tufts n :
arcti c or alpine regions ....ieeeeenn. D. elongatwn (#13)

| . , -

27. Upper.ce]]s quadrate (Fig. 27-6) or s
variously angled (Fig. 57-7) or slightly :
rounded, with thin walls (Fig. 41-6);

Jeaves falcate=secund or s]1ght1y
 spreading; usually found growing in :
loose/mats or tufts 1n montane or- rare]y\ o -
in a1 ine areas 5 A\ Ceeseeraeees 28
N Ind .

Median costa] transverse- sect1on showing \ ' '

strongly d&ve]oped small lumened, thick- A - ‘

eids (Fig. 13-1); cell walls bet- - A\ ' -

ween 1am1na1 cells smooth : T 29

/ _ Y
Median costal transverse-section,showing \\
moderately developed, large lumened, thin-, . 5
walled stereids (Fig. 13-2); cell walls * '

between laminal cells often protrud1ng as

papillae (Fig. 39-13) e 3
29. Median leaf cells in loose irregular
- -rows; upper cells variously angled (Fig.
- 53-8) and with a few cel]s longer than . _ .
“wide (3¢or 4:1)  ..... ereieeeeeaes D. acutifolium (#17)

29,  Median 1eaf cells in rather regular
~ vertical rows (Fig. 27-7); upper ce11s : D
‘quadrate (Fig. 27- 6) o , cieedeniines 30 4



30,

30.

62.

Mediaf ‘costal transverse-section showing two
stereid bands, each of about 4 rows of cells;
papillae common on abaxial Taminal and costal L

surface; costa distinctly long-excurrent ...  D. suleatum (#8)

Median costal transverse-section showing two

stereid bands, each of about 2 rows of cells;

papillae, if present, low and generally ,

restricted to abaxial costal surface; costa . , v

percurrent or only slightly excurrent  esees D. fuscescens (#7)

31.. Upper lamina unistratose; margins"

occasionally bistratose in spots :

) Weveseeas D brevifolium var. brevifoliwn (#12a)

31. Upper lamina bistratose or at least
with numerous bistratose areas; margins
‘bistratose or occasionally tristatose .
~in spots R D. brevifolium var. bistratosun (12b)
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~ Orthodicranum (C ‘Mi17) Loeske, Stud. Morph. Syst. Lautm.
85: 191a.

Section: Orthodzcranum C. Mu1t, Syn. 1: 37{. 1848.
Lectotype - Dicramum flageZZare Hedw.

‘Section: Onthocarpa B S.G., Bryol. Eur. 1: 117. (Fasc.
4 37-40 Mon. 11). 1847,

Lectotype: Dicranum flagellard He

I
Subgenus: Orthodicramum (C. Mill.) B.S.G.>Bryol. Eur.
' ~ 1:6 (Fasc. 46-47 Consp. 1: VIII) 1851.

Seytalina Hagan, K. Norsk. vid, Selsk. Skrift. 1914 (1):
, 129. 1915. Nom. illeg, incl. gen. prior.

P]ants‘sma1l; up to 3f5 cm,ta11,'{n dense mats or loose‘patches
- .on decaying logs and.ocga$1ona11y on aumus or rocks. Stems erect
sparsely branched, Tightly temenmose. Leaves when dry fa]cate secund
" to crisped, when moist stfaight to fa]cate-secund, lanceolate to
o narroW—la@ceo1ate, thagﬁoﬁal]y'Wieh fragile 1eaf'£ipg, smooth or’
;‘bapiITOSe on abaxiaT surface; not undu]ate; Tamina unistrafose or
occas1ona11y b1stratose near the apex, apex acute to 1ong acum1nate,.
_:marg1ns p1ane un1stratose entire or serru]ate, costa narrow 1/5
to 1/8 of 1eaf base w1dth (w1der in 0. fulvum- and 0. viride), excurrent
or: percurrent, smooth or pap1llose on abax1a1 surface, in med1antransverse
’ sect1on showing’ 4 to 6 gu1de ce]]s and two stere1d bands (none.in o. ‘
;strzctuno‘one abax1a1 and one adax1a] to the gu1de cells and extend1ng ‘
},1nto the leaf apex, the adax1a1 and abaxial layer of external cells - ﬁ;r
| qceas10naTT_"§_fferent1ated;from,sterelds,by Targer 1umens, Tower ‘
_1ah%nafaceT1s4elendate;hreCtangu]ar, thin-wa11ed;-semetihestIight1y '
. 'ﬁitted,:mediangcelﬁs ?écfahéﬁ]ar ok:duadrate; se]doﬁ'pitted,:upper‘-.e"‘!
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cells quadrate.or short-rectangular, bot much diffeaent from medjan %f
ce]]s;'alar cei]s always present;‘unistratose thin-wal]ed, slight]y
1nf1ated and dark- brown to dark red, sometimes extend1ng into the costa.
Per1gon1a ovate, about 1°5 mm long, usua11y attached s]1ght1y below
stem apex; anther1d1a club-shaped, 0.3 - 0.5 mm 1ong, 8 to 12 per
perigonium, intermixed witb fi]amentous,paraphysési»Archegonia
slender, 0.5.-_0.7.mo 1ong; 4 to 6 per‘pefichaetium. Vegetative
reproduction common by broken.1eaf tips or by f{age11ated branches
(0. fZageZZare) borne. in the. ax11s of the upper stem 1eaves
| D1o1cous, ma]e plants growrng intermixed with fema]e or in
separate mats. Per1chaet1a1 leaves usual]y shorter than stem 1eaves,v‘
abrupt]y acum1nate to a subu]ate t1p Monosetous, setae’ extend1ng
well above 1eaves. ye]]ow to. brown Capsu]es erect, cy]iodric, to
4 mm Yong, smooth or s]1ght1y wr1nk1ed, never strumose, neck. short
exothec1a1 cel]s rectangu]ar th1n -or’ th1ck -walled; stomates few, in-
one row at bage of capsu]e opercu]a con1c w1th a short rostrum, smooth;
peristome of 16 teeth 1nserted on capsule rim and divided about half
way to- the base 1nto two forks, the outer surface vert1ca11y striate‘
:’1n the 1OWer 1/2 orfmore, usua11y pap111ose above; annu]us.absent or-
‘.cons1st1ng of 4 or 2 rows of en]arged thick- walled hyallne cells,
vusua]]y fragmentIng, spores green “to brown, 10-25 um pap1llose
Calyptrae cucu]]ate and smooth . '

<
v

"Habitat:f'specimens of Orthodiaranum_areAmost commonly found7gr0Wihg_ E
. on wood, and dependiﬁg uponTthe.species,‘this may,be 1iying'trees,

o . .
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o

(0. viride), conifer. 1ogs (0., strictum) or ang1osperm logs (0 montanum

1and o. fZageZZare) Orthodtcranum fquum is the enly member to be

found pr%d0m1nate1y on rocks aTthough 0. montanum occas1ona11y occuﬁ’

“there. A11 f1ve of the specxes may occas1ona11y be found grow1ng on

1, S ' o E S I

A
other substrates such as humus but this situation is except1ona1

Distribution: Orthodicramum is widespread in North America

\with'species occurring in all regions where large forests are found

_ A11 but 0. strtctum are found in the eastern port1on of North Amer1ca

' and all are reported from Europe or port1ons of As1a In North

) Amer1ca the most W1despread spec1es is 0. fZageZZare, w1th spec1mens

vappa]ach1anMounta1nsto Tennessee and North Carol1da.. No_spec1es of.

having been co11ected in a]] prov1nces of Candda and south as far as

ar

Mexico. ' 0. vtrtde has the most restr1cted d1str1but1on, occurr1ng

a1ong the St Lawrence River inland to M1nnesota and southward 1n the -

v - AR - Ch
Orthodicranum occurs in the southern hemisphere. «+ =~

W -y

-NomencTature' As to the correct author1ty for the _name a}thodtcranum,'

; 7
.»lhdarMuscorwn(w1Jk et aZ s 1962) 11sted the genus as Orithodieranum -

{B.S. G ) Loeske, thus cred1t1ng Bruch Sch1mper and Gumbe] w1th thew

,v‘bas1onym for us1ng the name at the\subgener1c 1eve1 1n the conspectus,

&

of the1r 1851 pub11cat1on However, “the name was f1rst used by Car]

" Mul]er in 1848, who prov1ded a. descrwpt1on ‘at the sect1on 1eve1 and

'hthe correct author1ty c1tat1on for the genus is Orthodtcranum (C

' ,Mu11er) Loeske.‘

-

R AT L . - -
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TaXOnomy As stated in the Introduct1on, Orthodtcranum has not been
w1de1y accepted as a d1st1nct genus by North American bryo]og1sts
while European bryo]og1sts have usua]]y cons1dered 1t to be d1st1nct'
at that level. The, asryet, marg1na1 acceptance of ‘the genus is’
probably due to the emphasis put upon the straight capsules after
wh1ch the genus was hamed 1 agree that this 51ngle character is”
"not suff1c1ent to separate a distinct genus, espec1a11y when it is
found in spec1es'unquest10nab1y ln/Dtcranum (D. groenlandtcum),
| ‘?however, no spec1es oﬁ Dieranum except (p. f?agtltfbltum wh1ch has a
* .broken 1eaf tips: af grows on wobd) has over one of the character
states that 1 use to d15t1ngu1sh Orthodtcranum (Tab]e 1) * Of these
$1X characters, the erect capsule is still the.most cr1t1ca1 in
| def1n1ng the genus and the add1t1ona1 character states solidify 1t
: The capsules in . Orthodicramen, -in add1t1on to be1ng stra1ght have'
Tohly.slrghtty wrtnkleq wal]s,\and th1s usually occurs after the .
soores haVe;heen‘dischargedy tDicranum speCtes, inc]ud{hg-D _
B groenlandtcum; have rlbbed capsu]es The other sporophyt1c character.

that is support1ve to Orthodtcranum is the narrowness “of the peristome

teeth Th1s 15 not a funct1on of capsu]e s1ze even though Orthodicranum 3

.spec1es sometimes have capsu1es sma]ler than most chranum spec1es..'i'
.~A11 Orthodtcranum species commonly have capsu]es as large as those of -
. ?many Dtcranum species (2-- 4 mm 1ong) and the per1stome is always“
 narrower (<Bodum) in Obthodtcranum o S
‘ The gametophyt1c character states of unistratose alar regionsll |

'.and asexual reproduction, as well as the spec1a11zed hab1tats of o

. o
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wood and rock also support the d1st1hctness of Orthodicramum.

Unistratose alar regions occur in all species of Orthodtcranum and

F

are rare]y found even in the most depauperate specimens of Dicranum

.fpec1es ' Norma1}y Dicranum species w111 have at least one or two

bistratose spots 1n the alar regions (F1g 72-12) or will be ent1re1y

bnstratose (F1g 48-13). The asexual reproduct1on capabilities are

by no means restricted to Orthodtcranum, being found in D. scopariuwm,

D. Zetoneuron, and D. f?agtltfbllum, however, consistency is found

-

only in the 1atter where broken leaf t1ps occur, while the former

- two spec1es on]y occasionally have f1age11ated branches or attenuated
- stem t1ps , Most spec1es of Orthodtcranum cons1stent1y have broken
1eaf tips. to some degree (0. fulvum, 0. strtctum, 0. vtrtde) or
f]age]1ated branches (o. fZageZZare) Orthodtcrcmum montanum has
neither broken 1eaf t1ps nor f]age]lated branches but may ‘have
-~ attenuated stem t1ps S1m11ar1y, the habitat of wood or rock 1s

not, d1st1nct1ve to Orthogtcranum with three Dtcranum species (Table

- 3) hav1ng wood as a pr1mary hab1tat It 1s the fact that no

- Orthodtcranum spec1es has a pr1mary hab1tat other than wood’ or rock

: that 1s 1mportant

-~

Aga1n, it is my op1n10n that the srx characters are more than

t"suff3c1ent to so]1d1fy the va11d1ty of Orthodtcranum'at the gener1c

1 spec1es themselves 1ack distlngu1sh1ng characters //'

—'1eve1 It is true that ster11e spec1mens may be conf sed: w1th

q chranum and be d1ff1cu1t to 1dent1fy but this does 'ot mean the

- : ’ [ . VAR
LN . N . : ' i . AR
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1. Orthodzcranum flagellare (Hedw. ) Loeske, Stud. Morph[ijst;
Laub. 85. 1910. . AV : )

Dicramum flageilare Hedw., Spec. Musc. 130. 1801,

Type: "Habit in truncis putrtdza prope Mblchzn
Megapolttanum, in franconis.” (Lectotype G!)

Dieranum miquelonense Ren. et Card.,»Bot. Gaz. 14:
98: 1880.

Type:“ "Miquelon Island, on ground and rocks."
(Syntype - CANM‘) :

o

Dicramum miquelonense Ren. et Card. var. erispatulum
Rol1, Hedwigia 36: 1897. .

Type:- "Durham, New Jersey." (Isotype -:NY!)

" Dicranum crzspatulum (Ro]]) Kindb. , Eur. and N.Am.
Bryin. (2) 189. 1897 . i

Sbytalzna flagellaris (Hedw. )"Hagen;-K. Norsk. Vid.
Selsk. Skrift. 1914. (1) 132. 1915.%

P]ants sna11, up to 4 om ta]],’in 100$e mats on'deéaying
wood or humus, rarelyroh;SOil ‘Stems moderate]y tomentose, tomentum
1ight brown to dark-bronn Leaves when dry cr1sped and contorted
when mo1st falcate secund to straight, not undu1ate, (2. 0) 2 5= 4 5

R0

(5 0) mm 1ong, 1anceo]ate, taper1ng to an acute t1p, tubulose in

.upper }/3, s11ght1y“concave helow, not kee]ed,abovelor oe1ow,;aba;iai}¥
_and edaiiaf surfaeeslsmooth'vmergins entire or. serruTate~infupperd' -
1/4, un1stratose, costa narrow, 35-55 um wide just above aIar reg1on,
percurrent. rare}y subpercurrent toothed on upper abax1a1 surface,
| costa in med1an tran5verse-section showing 5 to 7 guide cel]s and 2

. wel] developed stereid bands, both bands extending into upper 1/4 of

P
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leaf, each bana composed of 2 to 3 cell layers, neither adaxial or ‘

abaxial layer of external cells differentiated from stereid cells;

alar cells brown to red-brown, thin—wailed. unistratose, not

extending to the cbsta: basal cells above aJar region rectangu]ar;ﬁ

(20) 25- 50 (65) um long, thick-or th1n-wa11ed wa]]s smooth, not
pitted; med1an cells (8) 10-14 (20) um 1ong, quadrate to*short

\
rectangu]ar, th1n-wa]1ed, walls smooth, not pitted, cells in fairly

uniform rows ; uppen cells similar to median or slightiy larger (8.0)

10-20 (25) um 1ong.v Spetia1iied f]age]]iform branches usua]ly‘f
present in upper.leaf ax1ls, branches st1ff erect 2.0-5.0 (8.0) mm

4

" long, leaves of flagelliform branches short, 11ngu1ate with broad]y
acute or obtuse ap1ces, costa pereerent or subpercurrent, stere1d
bands absent alar cells absent Taminal cells similar to median

‘_‘cells of stem ‘leaves, branches often fragment1ng into sect1e$
conta1n1ng 1 to 4 leaves. Per1chaet1a1 leaves abrupt]y narrdn

~to a short subulate tip. \ . | i\ |
o D1o1cous male p]ants’sim1lar Qo female ones. “Monosetous,
setae brown, (0.7) 1. 0-2.5 cm 1ong Capsules light- brown to ddrk-
brown, 2. 0-3.5 (4 0) mm long, erect, cy11ndr1ca1,_sl1ght1y and
1rregu4ar1y wr1nk1ed/ constr1cted be]ow the mouth neck short,

y exothec1a1 cells rectangu]ar, angled thlck-walled stomates few 4

&UJSat base of capsu1e, 34 36 (38) um long, opercula rostrate,

0. 5 1. 5 mm 1ong, annulus of 1- 2 rows of thick~wa11ed hya11ne ce]ls,
fragmentIng, per1stome teeth red, vert1ca11y striate, 30.5 mm 1ong,
40 50 (60) um wide at base, d1v1ded 1/2 way down 1nto 2 segments,

[
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‘'spores green to brown, llghtly pap11]ose, 10~ 13-(15) um. Chromosome

number n= =12, 23

Py

Ot
DA

L,

Hab1tat and D1str1but1on (Fig. 13) This spec1es\n\\f9/gd growing

on 1ogs and stumps/)n mo1st, shaded deciduous forests. In Alberta
it connmn]y occursé§n 1ozs of Ebpulua tremuloides Michx and Populua

balsamifera L. and rarely grows on logs of such coniferous species as

. Ikcea gZauca or Ptnua bankstana wh1ch are often found in the same <

area. Occas1ona11y s1zeab1e co]on1es of 0. jiagellare w111 be
found grow1ng on moist humus around trees or 1ogs. o

Orthodzcranum fiageZZare is found throughout the borea] forest

‘ wherever an§1ospermous Togs are found& It 12@common from Newfound]and-
:westward to the mountains of Alberta, Br1t1g§JColumb1a and the North-

Vwest Terr1tor1es ‘ In the west 1t extends southwprd 1nto Montana )

. Aand South Dakota wh11e in eastern North Amer1ca it exténds southward
f thtough North Caro]ina and Lou1s1ana into Mexico and the Dom1n1can

-Repub11c of the Nest Ind1es It ?s aﬁso reported from Europe,

eastern{Asia» S1ber1a, Manchur1a, Japan, Korea, and the Canary

Se1ected Specimens Exam1ned EXSICCATI Austin, Musci Appa] .s

"’?‘(DUKE.NY FH, CANM)." Drummond, Musci Amer. (Rocky Mtns, ) 81 as D.

By

F ',atrzétum (NY FH, CANM)  Gray and Su]1‘. Musci A11eg.,‘ﬁ52 (NY FH)
’ gatarout. North American Musci Perf., 141 (DUKE, FH. MICH, CANM) |
-1tif;LHolzinger, Musci Acroc. Bor. Amer., 103 (DUKE. €ANM MICH) 103b 7 ;'

70.
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N FIGURE 14. ' The North American distribution of - v
| Orthodicranum ﬂdgeiléf'e (Hedw.) S s
| ~ Loeske. ) : /
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. Renau]d and Cardot, Musci Amar. Sept., 5(FH CANM 7(NY). Sull. a d

(CANM) . AMacoun,,Can. Musci, 34(NY), 36(NY, CANM, MICH), 52(MICH).

Lesq., Musci Bor. Amer.~(ed 1) 56(DUKE, NY, FH MICH), (ed I1). 72(FH)
. o I 4 :

CANADA. Alberta:. 9.7 km N of Fort Saskatchewan, Turner 10008 (ALTA).

Ft. McMurray, about 42 km N of town, near Syncrude camp, Peterson ahd

Douglas 4462 (ALTA). Touchwood Lake area, 111926'W, 54%51'N, Vitt. -

17372 (ALTA). Rocky Mtn. House area, 14, 3 km S of Saskatchewan R1ver

on Hw. 11, Horton 6821 (ALTA). Two Lakes Region, 27.2 km N of Two

 Lakes, Peterson 1265 (ALTA). British Colunbia: Edgewooq, MacFadden

2024'(F); Prince George, Frze 3179 (COLO){: Manitoba: Near Ontario“"
barder, Hw 1, Haﬁd 1069 (MTCH) New Brunsw1ck a Nestmor]and Co

6.5 km NW of Sa11$bury, IreTand 13487 (ALTA) Rest)gouche Cosy

-Strathgarthna Park, 46012'N, 63021 w IreTand 13719 (ALTA) guebeé;Aﬁ

Kamourasha Co., Ste Anne, \LePage 230 (DUKE) Gat1neau Park,i"'

| 47046'N, 67913'W, IreTand 14453 (ALTA). - Newfoundland: Grand Falls,

Habeeb‘897 (MICH) vNova Scotwa Cape Breton IsTand Macoun, July

'-14 1898 (NY) SheTburne Co., 43059 N, 65026 w IreTand 12232 (ALTA)

0ntar1o BTue Lake Prov. Park 8.9 km N of VermiTxon Bay, V1tt 4488—¢
(ALTA). Lake Tinagami, Taylor 3272, (WICH) . Pine Hill, Rockciiffe .- {,,*

Park Ottawa Macoun 90 (DUKE) Prince Edward IsTand 6ueen§’Co.,

Luskv1TTe FaTTs 45032 N, 76°00 W, ‘peterson 2398 (ALTA) Pont1ac Co.,

, 45048 N, 76015 w IreTand 16016 (ALTA) Saskatchewan . Prince Albert

gNat Park waske51 Lake Koponen 25110 (ALTA) .Melfort Dist CandTe

L)

Lake, osguin T (ALTA)



U.S.A. Alabama. Marion Co., Hackleburg, Anderson 20195 (UICH)
DeKalb Co.;VLittle River Canyon, harE and Anderson 582 (CANM)

Iowa: Allamakee ‘Co., 01d Stone House , Conrad ]0 (MPSH) I111no1s

Berwyn,-Calkins 5819a (MICH). Kentuckx " 01dham Co., near Lake

Lou1SV111e\\trum 2596, (CANM) McCreary Co , Cumber]and Falls State

Park, Norr1s 63- 164a (TENN) Lou1s1ana L1vingston Co., 4.9 km.ENE
oﬁ\Port Vincent, ngsg_lg§55;(DUKE) Lafayette Co , 16 km N of
'~~Bastrop, ggggg_gggZ;(CANM). Uainé P1scataquo1s Co., Baxter Peak
cutotf' Hermann 19544 (DUKE) Marx]and Worcester Co., 14.6 km NW

of Snow Hill, Reese 7398 (CANM). Michigan: Emmet Co., 5 Mile Creek,.
.4Sn1der 871. (DUKE) Mack1nac Co., Boris B]anc’IS1e Steere, Ju1y'8

e

1942 {MICH). Van Buren Co., South Haven, Schnoeberger 3 (MICH)

dMingesota Cleanwater Co., Itasca State Park Olson 538 (ALTA)
v Mississigp : Talahachi Co., 9.7. km N of Char]eston Anderson 4438

(DUKE) v‘Missour1 Narren Co , .Just E of Hopewe]] Redfearn and
o Redfearn 28412 (ALTA) Montana Cd1umb1a Fal)s W1111ams 35 (F)H

‘{ New Hampshire P]ymouth Laggdon 19 (@ICH) New _ggsgx_ ‘Flatbrook,
.Bartram et aZ N 6569 (COLO) ﬂgy_!ggk, Long Is]and Cold Spr1ngs o

' ,Harbpur, Ca1n, Aug. 17, 1936 (MICH)'~ Buffa]o, C11nton §;g_ (MICH)
:North Caro]ina Granv114e Co., 0. 4. km E of Goshen, Baston 515. (DUKE)

'Hartford Co > 6 5 km E of Murphiesboro, Anderson 5719 - (DUKE),V Yancz B i
EE Co.,‘Ramseytown, Anderson 15193 (DUKE) Pennsylvania PikeDCo.;‘__

~:Eich s. Pond, Lewis 3332 (MICH) Narren Co., Sheffield Morr1s and

"‘f(:Berd 17271 (MICH) TenneSsee Blount Coa, Cade sJ}ove, harg 34758 o

(CANM) :gina" Blacksburg, Cottam 4534 (COLD) Nisconsin- Portagef g




Co., New Hope, Becker 742 (MICH). Douglas Co., Koch 5824 (MICH).
1 . d ’ ) .
Lincoln Co., Freckman 433 (MICH). o

-

Orthodicranum fidgellare is'theznmst widespread member of the
-‘genus'in North'America. It grows on logs and stumps and- occass1ona11y
on humus at the base of trees, often in mats severa] feet in digmeter. .
When the Stlff f]age11ated branches are present, it should not ::ﬁ\\\\\;;,//fd
‘confused with any other spec1es, s1nce these structures are usua11y~ N |
very noticeable and d1agnost1t When these branches are m1ss1ng,
the species mtght be confused with 0 montanum or ster11e Dieranum
‘ fuscescens Orthodwranwn J"‘Zagellare d'lffers from 0. montanwn by
1arger s1ze {o. montinum 1s usualJy <1. 5 cm ta]] while 0. fZageZZare
is 2.0 cm ta]]) andtleaves that are never strong]y cr1sped. Migcro-
scopica1jy it lacks papi11ae on’the'abaxia1‘surface of. the;upper L - .
: 13mtna Orthodtcranum fiageilare has tubu1ose 1eaves (Fig -15-14)
: and should be eas11y separated from Dtcranum fuscescena which has
the costa produc1ng akeel on the abax1a1 surface of the ]eaf (Fig -
97 ]3) 'v “ : ‘ S L ;‘, Sl | v
- Two synonyms of O. fZageZZare were descr1bed from spec1mens

'collected 1n eastern North Amer1ca. the type of Dtcranum mtquelonese v’j
y1s from M1que1on Is]and and is.a steri]e specimen w1thout any f]age]-
T]ated branches.. Renauld and Cardot (1889) suggested that it.was :[31‘h
, ‘re]ated to D. eZongatum due to growth habit and descr1bed 1t as newA
| because it d1ffered from D. elongatum by its areolat1on. They did ‘.-f--‘ -

= fmention that it was probably aISo re1ated to D fiagallape"vAftet -

o e
.‘,’1
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Orf:hodic}cmum ﬂdgellare »(Hedw ) Loeske
1-4

Stem 1eaves (14x)

FJage]]iform branch 1eaves (14x)

‘ Per1chaetia1,1eaf‘(14x)

' Uppef laminal cells (280x)

Med1an 1amina1 cells (280x)

Basal” 1am1na1 cel]s (280x)

Capsu]es (IOxﬂ'

~",vPer1stome tooth (180X)

-

“Median transverse-sectlon‘(280x).
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exdmining the specimeh,.l consider it to be’within the limits of the
concept of Orthodicranum fZageZZare, a]though the leaves are more

falca e-secund than norma11y seen and the growth hab1t is somewhat '

3

“more compact than normal. Dtoranum crzspatulum (RG11) Kwndb origin-
ally déscribed as D. miouelonense var. erispatulum R611 from a New -
: Jersey spec1men, is 11tt1e d1fferent from the M1que10n Is]and

‘spec1men except for s11ght1y cr1sped 1eaves (a character state

_,4-

' common in 0. fiageZZare) and, in my opinion, differs even 1ess from

<

~_norma1 forms of Orthodtcranum fiageZZare.' o

o . . R ' | - . . -
SR o - S e : p : T

2. Orthodzcranum montanum (Hedw ) Loeske, Stud. ,Morph Syst
: _Laubm. 85, 1919A\ s N

chranum montanum Hedw . Sp Musc. ]43{71

~ ~TType: ."In montium ed. torum truncts'putrtdts legit -
* .. [Ludwig, in Silesiae ‘monte quelfbchte." IR
T 1Lectotype -G, ) L S f e

Scytalzna montanum (Hedw ) Hagen, K.’ Norsk V1d Se]sk

Skr1ft 1914 (1) 132 191s..
: ;. .

.if'

P]ant:\snaII to minute, up to 3. .5 em tal], in 1oose to dense B _
' ,-mats, 11ght-greeq\\orOW1ng on. logs or 11V1ng trees. Stems 11ght1y B ‘ -

e_tomentose. tomentum white to brown.- Leaves when dry strongly

~';crlsped when moist contorted or fa1cate-secund ‘not . undu]ate, (] 0)

'5;1 5—3 5 mn long. narrow]y 1anceo]ate, tapering to a sharp1y acute t1p;},v'

"ﬂf:;tubulose ‘or slight]y keeled in upper 1/3 papillose on upper“1/2 of -

"~;“fabaxta1 surface' margins serrate to entire, unistratose, costa narrow,.t‘ﬂ5‘5'

an R L



s R

(18) 25-30 (40) um w1de just. above a]ar region, percurrent or s]1ght1y u L
'f excurrent, s]1ght1y toothed or papi1lose on. -abaxial surface, costa in B

median transverse-sect1on show1ng 3t05 gu1de cells and 2 weak stere1d

bands both bands extend1ng 1nto upper 1/3%0f . 1eaf each band composed

of one or. two cé11/layers neither abax1a1 ‘or adax1a1 1ayer of external ‘
' ce1ls d1fferenb1ated from stereld ce]ls, a1ar cel]s brown. un1stratose, : \d °
often reach1ng costa basa] ce]]s ‘just above a]ar reg1on, rectangular,
th1n«wa11ed smooth not. p1tted cell ends rounded or Square, (16)

v i
25- 40 (50) um Yong, med1an cells quadrate to short rectangular,ﬁ(ﬁ 0)

| 8 0-14 um 1ong, thin- wa]]ed smooth not p1tted, in ‘rather un1form
rOWs, upper de]]s s1m11ar to med1an. Per1chaet1a1 1eaves as 1ong as :
vegetat1ve 1eaves and abruptly acum1nate 1nto a sLbulat; tip. |
B X D1o1cous male p]ants s1m11ar to the fema]e ones. Monosetous;~; - _ fj%
’ setgg yel]ow to brown 0 4 1. 5 (1 8) cm long. Capsu]es yellow to |

—brown, erect short-cy11ndr1c, 1—2 mm 1ong, 11ght1y wr1nk1ed

ﬂ-frlc éd below the mouth neck short, exothec1a1 cel]s récégngular, ';1.?"L

of, 'l t 3 rows ‘large, hya]ine, th1ck-wa11ed c’]s, fragmentmg, . " -

per1st,me teeth orange to red vert1cally str1ate, 0 5 mm long. 30-~

green pap1llose, thick-walled 10-147um. Chromosome number unknown.”\’fff},ffmo

! Al . S . Lo Tl
ot g . .- R - . X N e T BT IO . A
! ” AR P 2 PR . ; X . . .
A Yo 1

Habitat and Ddstribution (F1g. ]6) Spec1mens of Omthodzcmanum

: montanum are usua]ly found growing as dense woolly mats on. logs,
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Ay

stumps, and trée bases>ir shaded foresps. It occurs from Newfoundland
and Nova Scotia in eastern-Canada inland as far as northern Minnesbté )
and southward through North Carolina, M1ssour1, and Arkansas 1nto
Mexico. From Mexico it*extends upward into the mounta1ns of Arizona
and New Mexico. Disjunct collections have been made in the Rgcky
Mountains of British Co]uméia, in southern A1aska,'and just south .

of Lake Athabésca in Saskatchewén. it is @lso reporfed from.éurdpe
and eastérn Asia as well as Japan. Takaki (1964) said that thesé
reports from Japan were'érroneous,'being based on_O?‘}ia&eZZare
éﬁeéimehs; however, in 1972 (Takaki, 1972) he reported finding trug

0. montanwn in northern Japan.

Selected Specimens Examined: EXSICCATI. Austin, Musci Appl. 81(DUKE,

FH, CANM, NY). Bartram, Mosses Southern Ar1z (FH, CANM). Drummond,

Musci Amer. (Rocky Mtns.) 102(NY, FH, CANM).  Grout, N.Amer. Musci

2

Perf. 11§(DUKE, FH, NY,- CQLO, MICH CANM) Holzinger, Musci Acroc. .
Bor. Amer. 389(DUKE CANM, MICH) 506 (DUKE NY, CANM, MICH) Macoun

‘Canadian Musci 34(US, CANM, NY), 51(MICH Renauld and Cardot, Musci

" Amer. Sept. 357(FH, MICH CANM) . 5u11 and Lesq.; Musci‘Bor Amer . 55

_”CANADA;»'British Columbia: Rogers Pass, on rocks, Br1nkman, Ju]y 5

{DUKE, FH, NY, MICH).. Sull. and Lesq gysc1 Bor Amer. Ed. 11 71(FH MICH)

<

1908 (CANM) ~ New Brunswick: “Kent Co., 4.9 km W of Rexton, Ire]and

14151 (ALTA) Restigouche Co., 0.8 km N of Lorne, Ire]and 14388

(ALTA). Char1otte Co . 13 km W of St. Andrews,AIreland 13308 (ALTA).



Newfbund]and: Bay of Islands, Aspex'Beach, Waghorne, May 27, 1896
(MIN). Anapolis Co., Kejimkujik Nat. Park, Ireland 12602 (ALTA).

Lab;ador, Sable Point, Waghorne, Sept. 15, 1894 (MIN). Nova‘Scotiaf

Luneburg Co.,.;.Z km No of A1dersvi]]e, Ireland 17549 (ALTA);
Cdlchéstef Cb;, Upper Brbokside, §mi§ﬂ, July 2, 1931 (MICH). Cape
Breton Island, Louisberg, Macoun 536 (DUKE). bntafib: ’Ottawah-
Victoria Park, Macoun, Oct. 5, 1907 (DUKE). Thunder Bay Dist.,
‘Siblex-Péhinsula, Garton 2901 (MIN). Algonquin Park, Mgégggk June,

1906 (DUKE). Prince Edward Island: Queens Co., Strathgartney Park. -

"'Ire1and 13723 (ALTA). Quebec:‘ Mt. Shefford, Fabius 2244 (DUKE).

Gatineau Park, Luskville Falls area, Peterson 2381 (ALTA). Terrebonne

"Co., Mt. Tremblant Park, Flowers 5863 (coLo). Anficosti, Viétorin

~and Germain 49611 (MICH). Saskatchewan: Lake Athabasca, south shore,

" E of William River, Argus 370-72 (CANM).

U.S.A. Alaska: Vanez,vVa1dez Quadrangle, Hermann 21702 (US).
Arizona: .Bonita Creek, Goodding-1223 (ARIZ). Appache Co., Phelps

Botanical Area, Phillips 3055 (ARIZ). Pima Co., Santa Catalina

Mtns. Goodding 10928_(ARIZ). Oak Creek Canyon, Johnsen 773 (MNA)

P

Arkansas: Newton Co., 6.5 km WNW of Jasper, Redfearn'11861A(TENN);

Connecticut: New London Co., Vicinity of Norwich, Holdridge, 1946

83.

i

(MIN). Iowa: Allamakee Co., Abies hillside, Conard, June 27, 1936

(COLO).' I11inois: Randd]ph Co,, Vicinity of Piny Creek, Redfearn -
- 23013 (MICH). Maine:  Oxford Co., Hartford, Parlin 9515 (DUKE).
Norway, " Pikers Hill, Bacon 584 (COLO). Kennekec Co., Pittston,
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Parlin 8415.(DU1E). Maryland: Patuxent Research Refuge,.Leonard
20313 (MICH). Michigan: Emmet Co., Nichols 13 (MICH). Sugar Island,

Steere 3404 (COLO). Gratiot Co., Schoebérger 400 (MICH). Luce Co.,

Upper Tahquemenon Falls, Anderson 20046 (DUKE). Mfssourii Warren
Co.,42.4 km E of Case, Redfearn_28370‘(TENN). New Mexico: Cowles,

Holy Ghost Canyon, Flowers 725 (COLO). ‘New York: St. Lawrence Co.,
Cranberry Lake, Catharine Is., Ketch1edge 130 (ALTA). Saratoga Co.,

~  49959'N, 75003'W, Vitt 5269 (ALTA). North Carolina: Transylvania Co.,
‘Lakg'Foxaway, Culberson 5755 (DUKE). ‘Cherokee Co., Murphy, Anderson
8080 "(DUKE). Macon Co., Anderson 8322 (DUKE). Swain Co., Andrew’s

Bald, Anderson 3286 (DUKE). Avery Co., Grandfather Mtn., Anderson .

12719 (DUKE), Ohio: Jackson Co., Bart]ez'and ﬁontuis, 1937 (MICH).
Oklahoma: Leflore Co., Winding Stair Mtn.,~Redfearn ]9688 (SMS).

_ Pennsylvanjé: Clearfield Co., Clearfield Creek at Dimé]ing,_Purse11f

' 10084 (ALTA). Tennessee: Sevier Co., Mt. LeConte, Sharp 36187 (COLO).

Blount Co,, Cades Cove, Sharp 34409 (MICH). Vermont: Newfane,
~ Flowers, July 1934 (COLO).. Glebe Mtn., Grout? July 28, 1900 (COLO).
Acrosé from‘Co]ebrook, N.H., Crum.and.Anderson 7882 (MICH). West

-

Co., Gaudineer Kriob, Burtt, Juﬁe 17, 1968 (MICH). Wisconsin: Bayfield

Co., Squaw Point, Lake Superior, Flowers 9889 (COLO). _Douglas Co.,

~ Koch 7485:(MICH). “Door Co., Freckman 347 (MICH). District of

~ Columbia: Rock Creek Park; Hermann 14126“(DUKE).

i

Virginia:‘ Marion Co.; Fairﬁont, Luﬁk, July 6, 1946 (MICH); Pocahontas
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Orthodzcranum montanum is morpho]og1ca11y, the sma]lest member - c.
- of the genus, somet1mes be1ng no more than 0 2 cm in he1ght Even

when the plants aré\th1s small they}are quite d1st1nct since they'
fhaVe very crisped leaves (when dry) and»prominent‘papﬁ11ae~pn the
abaxialusurface of'the upper lamina and costa. It may occastona]]y

be miStaken for a specimen‘of 0. fiagéllare without the characteristic .
flagellated branches; however, thayleaf papiIIae and the crisped
leaves should separate.it It.is c1bse1¥ related to 0. fZageZZare,,’
much more so than to any other species. Affinities withinvOrthddicranum
are eas11y seen in costa] d1fferent1at1on (as viewedlin traysuersc-
sect1on), with 0. montamum and 0. flagellare showing a narrow costa

+ with stereid bands (Figs. 15-14, i7-13) while 0. fulvum and 0. vinidé,

| have a Very uide cogta with stereid hands (Figs., 19-13, 21- 13) In
contrast 0. strzctum lacks stereid bands' and 1s not extremely c1ose

in re]at1onsh1p to the other: four spec1es | ke

- Takaki (1964) summar1zed the characters used to separate 0

' montanum and 0 fiagellare stating that the latter has secund or

. cr1spate 1eaves, smooth upper ce]]s that are 1rregu1ar1y areo]ated

B

and smooth or s11ght1y rough, and very short and quadrate 1ower cel]s
In-contrast, 0. montanum has cr1spate orwoo]1y,1eayes, regular]y
quadrate or shortArectangular cells that are nami1105evand‘1ower'celis
that are roundéd and elOngate-rectangu1ar; He also stressed ther
ff]age]]ated branches found in 0 fZageZZare | .

I believe the f1age11ated branches cr1spate 1eaves, and papillae

to be -the most s1gnificant characters 1n separat1ng 0. montanum from



" FIGURE-17. Orthodicrantim montarmum (Hedw.) Loeske.
« o 1-4 _/§tem leaves (14x)
5 Pperichaetial leaf (14x)

6 Upper Taminal cells (280x)
7 Mediaﬁ'laminé] cells (280x)

J '8 Basal laminal cells (280x)
9,10 Eapsu]es (lox) .
1 Peristome tooth (180x)
12 ~ Transverse-section thfu alar

'rggioh (280x)

13 Median transverse-section (280x) -
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0. fZageZiare- The upper ce]]s'df 0. “montanuﬁ may occasiohe11y be
s?1ght1y mamillose but this is not a]ways true. A1so, there is
1ntergradat1on between cell shapes and s1zes in the two species and
I would put little we1ght on these points. Although there seems to
be only a few characters separat1ng these two species, they are qu1te

distinct and should seldom be confused.

L

3. . Opthodicramm fulvum (Hook.) Roth. ez Cas. Gil., F1. Iber.
‘ Musg. 176.- 1932. o

 Dicranum fulvum Hook., Musci Exot. 2. 149. 1819.

Type: ”Noga Scotia. D. Menzies, 1785.". (Ho]otype-
BM! ‘ : T

Paraleucobryum fulvum (Hook. ) Loeske, Hedw1g1a 49:. - 23.
1910. - .

' Dicrarum interruptum Brid. Spec. Musc. 1: 179. 1806.

Hom. illeg., non Dicranum interuptum Hedw., Spec.,
" Musc. 129. 1801

" ‘Plants sma]], up to 3.0 ch tall; in,]oose.mats, dark—green,{‘
dull, grewing oh rock or occassionally on soi1; Stems 1ightly tomen-
tose, tomentum 11ght—to dark brown Leaves when'dry,vslight1y twisted
or somet1mes fa]cate secund when moist, usua]]y ‘erect anhd s]1ght1y
1mbr1cate, not undulate, '2.525.0 mm long, narrow1y 1anceo1ate, taper1ng
to a sharp]y acute t1p, t1p somet1mes broken, vtubulose or s11ght1y

'kee]ed adax1a1 and abaxial 1am1na1 surfaces smooth marg1ns un1stra-
- tose; costa'w1de, 90-120 um (1[4-t01/3 w1dth.of leaf’ base) wide,
_exchbrent; sbmetimes filling the upper. 1/3 of Teaf tip, smooth or

\



P 's]1ght1ypap1llose on upper abax1a1 surface, costa in med1an transverse-
sect1on show1ng 1 to 14 guide cells with 2 well developed stereid
bands, both extend1ng we]] into the 1eaf‘apex,'each band composed

of 2 to 3 EQ?S of strongly th1ckened ce]]s both adax1a1 and abax1a1

.l

"’rna1 ce]]s d1fferent1ated from stere1ds by large lumens. T

. A]ar ce]]s bnown to red-brown, unistratose, often reach1ng costa,
ubasal‘ce11s just above alar reglon rectangu]ar,=15¢30 um,]ong, quickly -
changingvto quadrafe or shortrreetangular med{;n‘cells,'mediance]]s .
in‘rather uniform rows, 5. 0-16 um long, not p%tted‘ upper cells similar
to median, Per1chact1a1 Teaves much 1arger than vegetat1ve 1eaves, o
abruptty acum1nafe to a long subu1ate t1p )

D1o1cous male p1ants as large as or s]1ght1y smaller than female
ones. Monosetous, setae ye]]ow to brown, (0.6) 1.0-2.5 cm 1ong.
Capsu1es 11ght brown erect, short- cy11ndr1c, 1.0-2.5 mm 1ong,

’smooth or s11ght1y wrinkled, somewhat constr1cted be]ow the mouth,

" neck short exothecial cells tr1angu1an to rectangu]ar th1ck wa11ed
stomates few, in one row at base of capsu]e, 30 -35 um 1ong, opercula ‘I
»rostrate, 1. 5 —~ 2.5 mm 1ong, annu1us of 1 to 2 rows of 1arge, hya11ne,_'
th1ck—wa11ed cells, fragment1ng, per1stome teeth orange to red vert1-
ca]]y str1ate, about 0.3 mm 1ong, 40-50 um w1de at base, d1v1ded 1/2

- to 2/3 down into 2 segments, spores green to Tight brown 11ght1y

: pap11lose, thin walled, 16-25 um.: Chromosome number unknown

; A , : .
Habitat-and D1str1but1on (F1g 18) Orthadocranum fquum typ1ca11y

'grows on s111ceous rocks in eastern North Amer1ca It usua11y does



A}
: ! "o
™~ .
£ k)
‘;:‘\ - N
/ °
: f
7 -
1
,
/ .
[ A
i
- o
vy
o
A
.
2 ! &
g

: R . ,‘ ‘ O,'l )
FIGURE 18. The North Ametican distribution of Orthodicranum -

fuvum (Hook.) Roth.
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best in areas w1th a moderate 1lght 1ntens1ty and a moderate substrate .
s]ope (Se]tzer and N1stendah1 1971) such as that usually found on
rocks in ravines or a]ong streams in deciduous forests. ‘The species
occurs from Noya_Scot1a‘westward into Ontario and W1sconsdn, and south- -
: ward into Soutn'éaroljna,'A1abama, and Oklahoma; In addition, it has’ ) P
been reported,from Europe, Japan, and'KOrea; R |

| /A . -‘ﬂ,v e o ; |
, Se]ected Speo1mens Exam1ned EXSICCATI ! Austin Musci Appal. 83 (DUKE,
NY, FH, M}pH, CANM) Drummond Misci Amer. (Rocky Mtns) 49 (DUKE,_FH), |
93-(MICH‘ CANM) Gray and Su]} Musci A11egh 159 (DUKE FH) , Grout, "/f_n

\ N Amer Musci Perf. 21 (MICH "CANM). Ho]z1nger Musc1 Acroc. Bor. B

Amer 104 (DUKE, NY MICH CANM) Méieun, Can Musc1 37 (MICH CANM)
Small, Mosses of So .U.S. 68 (DUKE) Sull. and Lesq// Musc1 Bor. Amer.
57 as D. znteruptum (DUKE FH) Sul///and’LeSq Musc1 Bor Amer Ed.
. 11. 73 as D. znteruptum (FR). Lo
.

CANADA. New Brunswick: York Co., 3.2 km N of Tweeds1de, Ireland 13064

(ALTA) Nova Scotia: Ha11fax Co R Porters Lake, Ireland 12108 (ALTA):
Annapo]xs Co., 4.9 km S of Br1dgetown Ire1and 17755 (ALTA) Ontarxo |

Hastlngs Co ., 9.7, km N of Gunter, Ire]and 16279 (ALTA). Jordon, Crum :

Al§§.(MPCH). Sudbury, Cain 3346‘(MICH . A1gonqu1n Prov Park, 45035 N,
78029?w,'1re1and-T5745 (ALTA) Quebec- Gat1neau Park Luskv111e Fa]ls,, o

Peterson 2387 (ALTA.) Pontiac Co., 46%48'N, 76015" W, Ireland 18996 .,
(ALTA). . |
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U.S.A. Arkansas: Polk Co., Ouachita Mtns., N of Athens, Anderson
11468 (DUKE). Connecticut: Nesfon, Valley Forge, Allen and Stair

73 (MICH). Georgia: Marion Co., 11.3 km E of Hamilton, Anderson }
15346 (DUKE).. Macon Co., Steere 10138 (MICH). I1linois: Gallatin

% | , : ‘
Co., Pounds Hallow, Sadler 16 (ALTA). Kentucky: Wolfe Co., Sky
Bridge,.Vitt 5006 (ALTA). Massachusetts: Worcester, Greenwood 10

. ’ ~—
.(DUKE), Norton, Rice, April 7, 1942 (EEFE). Amesbury, Huntington,

May 2, 1899 (DUKE). Michigan: Keweenaw Co., Kewéenaw Point, Richards
97 (MICH). “Missouri:i'Perry‘Co., Perryvi]le;‘Demetrio?f894 (MIN).

New Hampshire: Marlow, Allen and Stair Z§_(MICH). ﬂgy §ork: Essex

Co., Adirondack, Redfearn 13499 (MICH).., St. Lawrence Co.,. Barber

Point, Breischﬁlg_(ALTA). North Carolina: Jackson Co., Wolf Creek,
Anderson 10183 (DUKE). Macoun Co., Highlands, Sharp 34664 (DUKE).

Orange Co., Duke Forest, Anderson and Powell 12667 (DUKE). Alexander

Co., Hiddenite, Anderson 7590 (DUKE). 0k1ahoma: McCur@ainAQo.,

'Ré&feérn 19848_(SMS){k Leflore Co., Cedar Creek Lake, Redfearn 24737
(SMS). South Céro]ind: Eickens Co., Pinnacle Mtn., Duncan 13935

(DUKE). Tennessee: Sevier CoY, Mt. LeConte,. Sharp 341039 (MICH).

- Vermont: across fhom Colebrook, N.H., Crum and Anderson 7912 . (MICH). -
* Virginia: Page Co., Blue Ridge Mtns., Shanandoah Nat. Park, Flowers |
4646 (COLO). “Prince Wi]]iam Co., Prince William State Forest, Ireland -

2069 (CANM). MWisconsin: Sauk Co., Hawksnest, Boulder Field, Armstrong

49 (MICH). District of Columbia: Rock Creek, Holzinger, May 8, 1892

N
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At times, Orthodicrarum fulvum may be confused with either 0.
~ viride or chr;num fuscescens. The s1gn1f1cant differences (Table
5) between these three are consi@égab]e and reasonab]e care should
_prevent ﬁrob]ems} The erect capsules easily distinguishes both 0.
| fquum and 0. viride from D. fuscescens; however;'steri]e matéria1
s very comﬁqn and gametophyt{c criteria must be used to separate
them in such eases. The narrow costa (Fig.h27-135 and long-
rectangular-basal cells (Fig. 27i8) of D. fuscescens are quite
different from the broad costa (?igs. 19-13, 21-13) and'quadrate to
short-réctangu1ar basal cells (Figs. 19-9, 21-8) of the tw;
Orthodicrdﬁum species. Dicranum'fuscescens also has Bistratbse
alar regions whi1e'al1 members of Orthodicraﬁﬁm have unistratose
a]ar regions.

Orthodicranum fquum trad1t1ona11y differs from 0. vzrzde by
having 1ntact'1eaf tips while the latter has broken tlpS that serve
as vegetative reproduction structures. Thié can rareTy 1ead to mis-
“identification since 0. fulvum occasionally has: broken leaf<tips |

(Fig. 19-5), but they are not broken td.the extent of those in 0.
viride (Fig. 21-3). Also, the basal cells of 0. futvum (Fig. 19-9)
are considerably ghorter than those of 0. viride (Fig. 21-8) and most
1mportantly, the habitats are- extreme]y d1fferent Ofthodicranum
“fulvwm is the on]y species in the genus to be found pr1mar11y on
roéks and 0. viride is the on]y spec1es to occur pr1mar11y on 11v1ng

ang1ospenn trees. -



FIGURE 19.

15 Stem‘leaveéA(14x)

Orthodieranum fulvum-(Hook.) Roth.

j

6 - Perichaetial leaf (14x)

7 Upper laminal cells (280x)
8 Median laminal cells (286x)
9 Basal laminal cells (280x)

10, 11 Capsules (10x)

12 Peristome tooth (180x)

13 ©  Median transverse-section (280x)

(y
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. TABLE 5. “Distinguishing character states of Orthodicranum fulvum

(ﬁook.) Roth , 0. viride (Sull.) Roth and Dieranum
fuscescens Turn.

97.

-

present

0. fulvum 0. viride D. fuscescens
1. Costa width (%
of leaf base) 35-50% 20-30% <20%
2. Common habitat - rock 1iving trees logs
3. Colour dark-green Tight-green dark-green
' to brown - J + to. brown
4. Basal cell + quadrate rectangular long-
shape rectangular
5. Marjins - " serrate + entire strongly
‘ serrate
. 6. Leaf tips + intact broken intact 1
7. Leaf arrange- falcate- + straight falcate-
ment secund ' ~ secund
8. Capsule erect erect - N curved
- orientation
9. Alar cells uhiétrétose' unistratose _bistratose
10. Papi]]aé present seldom . usually
. 'Y Al .

present
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8. Orthodicranum viride (Sull. et Lesq.) Roth in Cas. Gil, FI.
Iber. Musg. 176: 64 c-e: 1932.

Campylopus viridis Sull. et:-Lesq., Musci Boreli-Americani
No. 72. 1856. : ‘ :
Type: "™ sylvzs ad truncos putrtdos, a Nova Anglis

wsque ad Ohionen, haud rarum, semper sterile."
(Lectotype FH SULL:, Isotypes-FH!, NY!)

Dicranum viride (Sull. et Lesq.) Lindb., Hedwigia 2: 70.
T 1863, o |

Dicranum fulvwm Hook. ssp. viride (Sull. et Lesqg.) Lindt.,
- in Hartm., Handb. Skand. F1. ed. 9(2): 68. 1864,

Dieranum fulvum Hook. var. viride (Sull. ot Lesq.) Frye
’ in Grout, Moss F1..N. Am. 1(2): 80. 1937.

Paraleucobryum viride (Sull. et Lesq.) Podp., Consp. 153:
. 3954, . , o ' K ”

S
. o
Plants small, up to 2.5 cm tall, in small tufts or small

patches usually growihg on trees;‘light-green, shiny. Stems 1ight1y
tomentose, tomentum 1ight-to dark-brown, LeaVes when dfy,’erett,
imbricate, not uhdu]ate,,simi]af{wheh moist, 1.5-4.0 (Syb) mm‘1ong,
narrow-]anceolate, tapering to an acute;tip, tip usually broken,
tubu]ose or rounded rarely slightly keeled lamina smooth marg1ns
un1stratose, sometimes b1stratose in upper 1/4, ent1re, costa w1de |
(100) 110 130 um fust above alar- -region, excurrent, somet1mes f1]11ng
upper 1/4 of leaf, smooth on both adaxjal and abax1a1 surfaces, costa
in median transverse- sect1on show1ng]0 ™ quide ce11s w1th 2 well

'» developed stereid bands; both extend1ng well 1nto the leai/apex, both >

adax1a1 ‘and abaxial 1ayer of external ce]]s well. d1fferent1ated from

4



stereids'by Targe lumens. Alar cells red to'brown, unistratose, b?ten

reaohing costa, basal cells above alar region long-rectangu1ar, 2%-65

um long, thin;wa]]ed,‘median‘ce11s in rather uniform rows, 10-20" (25)

umilong,.wa1ls smooth, not pitted, upper cells similar to median.'“

Perichaetial leaves slightly larger than vegetative leaves, abruptly

acuminate to a long, subulate tip. | | ‘

D1o1COUS male plants as large as or slightly smaller than female
fones Sporophytes rare. Monosetous, ‘setae yellow to brown. (0 5)

: 1.0-2.0 cm long. Capsules 1lght brown, erect, short-cylindric, 1. b

~ 2.0 (3.0) mm long, smooth or sl1ght1y wrinkled, ‘usually constr1cted
below the mouth neck short; exothec1a1 cel]s 1rregu1ar, ang1ed th1ck-

walled stomates in one row at base of capsule, '30-35 um long; opercu]a
rostrate 1.0-2. 5 .mm 1ong, annu}us of 1.to 2 rows of 1arge hya11ne,

) th1ck-wa11ed ce11s, peristome teeth orange to red, vert1ca11y str1ate,

about 0.3 mm 1ong, 35 50 um w1de at base, divided half way down 1nto

2 segments; spores green to 11ght brown, ]1ght1y pap11lose, 16-25 um

"Chromosome number unknown

Habitat and D1str1but1on (F1g 20) Orthodzcranum vzrtde 1s the on]y

x spec1es in the genus that usua]ly grows on 11v1ng trees and 1t seems

' to be co11ected most commonly from the base (usua11y w1th1n 2 metres

of the ground) of ang1ospenmous trees 1nstead of con1ferous spec1es
This is d1fferent from 0. strictum, the other spec1es that common1y

has broken leaf tips and occurs in western ‘North America, wh1ch usua11y
grows on con1fers trees or 1ogs.v Spec1mens of 0. vzr#He are sometlmes

found on 1ogs but this is not the ‘primary habitat.. The spec1es occurs

N

99.

oy



- FIGURE 20.° The North American distribution of Orthodicramm

“viride (Sull.) Roth.
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in eastern North Amerlca from Newfoundland westward into Minnesota,
and southward along the Appa]ach1an Mountains into North Caro11na:

and Tennessee. It is also reported from Europe and Japan

Selected Specimens Exahined: EXSICCATI. Austin, Musci AbbaT.}73
(DUKE, NY, FH, MICH, CANM). Holzinger Musci Acroc. Bor. Amer. 8
(DUKEW CANM)~388(6UKEv CANM). Macoun, Can. Musci 35 (MICH, CANM).
Renau]d and Cardot, Musci Amer Sept. 274 (FH CANM) Sull. .

Lesq , Musci Bor. Amer. (ed 11) 91 as Campylopus vzrmdzs (FH)

CANADA. New Brunswick: Woodstock, Macoun 93 (US). Kent Co., ,

21 km S of HarcourtEiIreland 14248 (ALTA). Char]ofte Co., 9.7 km

S of R0111ngdam, Ireland 17092 (ALTA). Nova Scotia: Inverness Co.,
- Cape Breton H1gh1ands Nat. Park Ireland 12084 (CANM). Colchester
Co., 4.9 km S of Lynn, Ireland 17329 ((ALTA) Ontario: Bellville,

Macoun 1870 (MICH). Grimsby, Crum 173 (MICH) London, near Nixon's-
Pond, Dearness, April, 1889 (CANM) . Pr1nce Edward Island: Queens

Co., Strafhgértney'Park, Ireland 13769 (CANM). Quebec: "Gaspesian | ".'v_

Park, Mt Albert, Crum and Williams 10675 (MICH).

U.S.A. Iowa: ~_N1nnesh1ek Co., Hesper, Conard 7-141 (MICH). Maine:
| Norway, Bacon, ‘Nov. 13, 1931 (COLO) 1ch1gan Cheboygone Co., N1cho1s ’
" ‘and Ehlers, June 30, 1920 (MICH) Houghton Co., near Houghton,

ES

Richards 25 (MICH). Ch\pugwa Co.., Steere 3313 (MICH) Macosta Co.,

. B
Craton,chhnoeberéér 134. (MICH). Minnestoa: w1nona, Breton, May,-
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. 1894 (DUKE). Basswood Lake, o]z1nger, June 12, 1897 (DUKE). Cook "
Co., Grand Portage Is., | 1z1n er, Aug 11, 1902 (MIN). Nen\Hampshire:

Jackson, Allen, July 4, 1880 (MICH) : New York' Adinondack Mt"Reserve
. BrittonvSept. 13, 1900 (MICH). Buffalo, C11nton (MICH) North

_.CaroTina: Highlands, Anderson 20893 (DUKE). Pgaque_Tra11, Kiimer
‘8128 (DUKE). Sparta, Anderson 13109 (DUKE). Linville, Schallert

;M]ZQQj(DUKE). ‘Tennessee' Blount Co., Near Gregory‘s Ba]d Sharg
38130 (FH) Johnson Co., Shady Valley Bog, Sharp 34539 34539 (FH)

Vermont: Newfane, Costello 471 (UTC). Wisconsin: Ma?athon Co.,
Rib Mtn., nearEWausau, ‘Forman E184 (CANM).

' Orthodicnanum viridé is the only species'of,Orthodiéranum»that
has fnagile 1eat tips; a'wide,costa‘that fills about 1/4 to‘T/B‘of ’

the leaf base; and grows on iiving;trées in‘eastenn Nonth Amerioa.”

It may occasionally be ¢onfused ;}theoh stréétum oericranum
fragzszbZzum, two other species w1th fragile leaf tips; however,
“these spec1es both have a narrow costa that fills about 1/7 to 1/4

of the 1eaf base In addition, D. fragilifolium has a b1strato/g

alar reg1on and whén fertile, has a curved capsu]e wh1ch dist1ngu1shes~'

1t from al] Orthodzcranum spec1es Also, O. strzctum grows pr1mar11y

- on 1ogs’ and trunks ‘of trees in western North Amer1ca thus, the d1s- '

Jtr1but1on of these  two species does not over]ap at any po1nt

Most taxonom1c difficu1ty 1nvo]ves the close re]at1ve, 0 fulvum
In fact N1111ams (1913) considered O uzrzde to be a synonym of h1s
concept-of Dac{gnum>fulvumv(now o.‘fu;vqu and:Gnout (1937) con51dered

i "'C'.'r.'
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Orthodicranum viride (Sull. ei Lesq.) Roth;
1-4 Stem.1ea9és'(]4x) |
5. Périchqetialeeaf T‘ A
Uppgr‘1émina1 cells (éBOx)
‘Méd{anv1$hina1 cei]é (éSOx)
Basal laminal cells (280x).
, lo" cépsu1és (10x) o
11 j Peristdhe tooth=(180x),‘
12 | UDPEﬁ'transvers§¥sect{on (280x) -
13, Medidh_tréns?erée—sectionl(280§)

1
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0. fulvum'as a variety. * Reifiers (1938) dealt with this problem and

conc]uded that both warranted specific Status, using size, leaf luster,

" leaf br1tt1ene§s, and costa width as the separat1ng cr1ter1a

Accord1ng]y, 0. viride. has plants around 2 ™m ta11 or'less w1th 1eaves

that are g1ossy, stn%1ght and have a br1tt]e t1p, and 1ts costa is
1ess than 1/3 the 1eaf base wﬁdth Orthodzcranum Fulvum has taller
p]ants (up to 5 cm) with dull, cr1sped 1eaves that se]dom have broken
tips and the costa is. md59 than 1/3 .the w1dth of the 1eaf base. »I

agree with these d1fferences except for plant size where there seems -
LA
to be more overlap than 1nd1cated by Re1mer In add1t1on, I cons1der

P

hab1tat and cell shape\to be Important 1n separating these spec1es
These characters are d1scussed under 0 fulvum and summar1zed in

Tab]e 5 .

5. Ovthodicranim strzctum Culmann, Bull. séc Bot France 67:
- 201.* 1920. (Based on type of chranum strzctum .
Sch1e1cher ‘ex Mohr) : |

3

chranum strzctum Sch]ewcher ‘ex Mohr nypt Helv.
“ Cent. III. No. 26. 1806. Hom. illeg., non
Dieranum strzctum Sm1th,F1 Brit. 3: 1218..
1804. ' o

J

i

'Type. "Lectum in Syths supra Mbrdles in Helve%za v
a Schleichero, " fLectotype - G!) 2

chranum tauricum Sapeh1n, Bot. Jahrb 105: 10. 1911
- (Based on type of Dicraman: strcctum Sch1e1cher ex
Mohr) . , o _
. .‘«/l . '/:,:)

TR .
o : ' K
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Plants_small, (0.5) 1.5-5.0 cm tall, in dense mats, light-green,
growing on logs or living trees._ Steme Tightly tomentose,'tomentom
red to brown. Leaves when dry straight, erect and slightly imbricete,.
hotiundu]ate, similar whenﬁmoist (2.5) 3.0-6.0 (7.5) mm Tong, narrowly
Janceo]ate,_tapering to a;sharply acute ttobwheh 1ntaot;~tibs usually
broken off,wtubu1oee or rounded,khot keeled,. abaxial and adaxial sur-
~ffaoe smooth, not papillose, margins entire,.unistratoée; costa narroh,
(75)“90—]20n(135) um wide.just-above_atar regioh, strongly excurrent,
smooth on both‘surfaCes;ucosta'ih median transverse-section showing5to 7
gqide cells and no stereid bendsJ'l’or 2 rOows of cells above and below
guide ce]ls with thtckehed walls and 1arge lumens, the adaxieT and
abaxial 1ayers of external ce]]s not differentiated. . Alar ceils red

1.
to brown, th1n wa11ed un1stratose, not reaching costa basal cel]s

just above a]ar region rectangu]ar, th1n da]]ed, smooth (50) 65-110

- (130) um Tong, median cells short—reptangu]ar to quadrate, thin-walled
30-80 (90) um'in'fair1y uniform rows,. upper cells simi]ah-to,median;

-,25;;6 (50)um“1ong. ‘Perichaetial leaves graduaT]y,taoérihg to a sub-

ulate tip. | - | ) | o

Dioicous, maie plants é]ight]y smaller than female ones. Mono-

setous, setae yellow to brown, 1 .0 — 3. Ov(3 5) cm 1ong Capsules .

,_11ght-to dark- brown, 1. 5 — 2.5 mm 1ong, erect cylindric, smooth or

»slight1y wr1nk1ed sl1ghtﬂy constricted betow mouth, neck short,

exothec1a] cells rectangu1ar, th1n-wa11ed stomates few, 3 to 4. ot

: ‘base of capsu]e, 28 33 um long; opercu]a rostrate, 1.0-1. 5 mm Tong;

annu]us absent per1stome teeth red to orange, fa1nt1y vert1ca11y
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striate, about 0.5 mm long, (15) 20-40 um.wide at base, divided half
way down into 2 segments; spores green to Tight-brown, 10-13 (16) um,

Tightly papillose. - Chromasome number, n=14 (12+2).

Hab1tat and Distribution (Fig> 22): Orthodicranim stfictum is found

“in western North Amer1ca, usually on 1ogs or trunks of such con1fer-l
ous species as Pséydoteuga menziesii (M1rb.) Franco and Sequ0$a
sempérvirens ﬁD. Don) Endl. It is abundant along the coastvfrom central
British Co1umb1a southward to central Ca]ifornja where it also occurs

in the Sequoza gwgantea (Lind1.) Decne. forests of the S1erra Nevada
Mounta1ns‘ In the northwestern port1on of -its range 1t extends eastward
.through the Rocky Mountalns into waterton National Park and-the Cypress
Hills of Alberta. It also extends slightly dowﬁ the eastern slope of
the Rocky Mountains into weste%n Montena and Colorado, reaching as far |
east’as the Black Hi]]sJo} South Dekotg. Also, it has been collected

in the southern tip of Alaska and it is found in Europe.

Selected Specimens Examined: EXSICCATI.A Allen, Mosses Cascade Mts.
Wash. 7 (DUKE, US, F, FH, NY, CANM). Grout, N. Am. Musci Perf. 131
(CAS, UC, F, FH, DUKE, NY, CANM). Holzinger, Musci Acroc. Bor. Amer.
32 (US, UC, F, FH, NY). Holtzinger, Musci Acroc. Bor. Amer. et Euh.
635 (UC, NY, CANM). Renauld and Cardot, Musci Amer. Sept 273 (CANM).

CANADA. A1behta' Turner Va]]ey. B1rd and Glenn 11829 (LAF). Cypress

f]]s, Lonep]ne camps1te, B1rd 4754 (CANM) Br1t1sh Columbia: Queen
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FIGURE 22. The North American distribution of Orthodicranum

strictum Culmann
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Charlotte Is., W side of Bbtaﬂ} InTet, Schofield 37639 (SMS).

Silverton, Grout 131 (CAS). Arrow Lake, Macoun, June 6, 1890
. (NY). Agassiz, Macoun, April 6, 1889 (NY). Duncan, Flowers 7939

(CQPO).Z 15.5 km W of Kimberley on Hwa 95A, Vitt 18121 (ALTA).

~

oy

U.S.A. A]aska:; Juneau, Mendenhall Valley, Worley 11729 (COLO).'

California: Del Norte Co., Gordon Mtn., Norris 7852 (CAS):Siskiyou
Co., Salmon River, ﬂggri§_glgg_(COL0). . Mono Co., White Mtns.,
Mitché]l, July 10, ]963v(UC). lCa]avaras Co., Ca]avaras Big Tree
Grove, Koch 1663 (CAS). Trinity Co., Hayfork, ﬂg!g,\dune 11, 1896
(CAS);,'Nevada Co., Nevada, Tavares 6620 (UC). Talare Co., Sequoia

Nat. Park.-Peterson 3242 (ALTA). Co]oradoia,Boplder Co., Boulder

. Canyon, | Weber B-5528 (COLO). Wallowa Co., Hermann-B-11985 (COLO).
Upper Gregory Canyon, Bowers 66-95 (SMS). Idaho: Idaho Co.,

Kooshia, Hermann 20202 (US). Natah Co.,vMoscbw Mtn.,,SmitH, Oct. 1,

1966 (ARIZ)...E1more Co., McFaddena19109 (SMS). Coeur.d'Alene Nat. -

Forest, Mueggler 8M-31 (DUKE) 'Nez'ﬁierce Co., éenesee Schroeder
‘M281 (LAF) Montana Little Belt Mounta1ns elberg 782 (US)
Sanders[Co , F1shtrap Creek Tax]or 7062 (SMS) Missoula, St1cknex ?
1046 (CAS) ‘ F1athead Co., G]ac1er Nat Park, Hermann 22404 (cAS)..

.Bou]dergP]ateau, Leiberg 1489 (US). Oregon‘ Douglas_Co., Crystal

. . - . v S L
| Springs; Redfearn 11653 (us). Umatilla Co., Pendleton, Hermann 18769

111,

(CAS) Joseph1ne Co., Caves Tra11 Camp, Mueller 6722 (UC). 'Corva11is;_

G11bert 228 (F). South Dakota. B]ack Hills, Spearf1sh Thompson 1892

(MIN), Utah: utah_1Cof, Mt. Timpanogos, Flowers 2961 (COLO),



S

" Washington: Stevens Co., Flowers 9775 (COLO). Skamania Co., Weber

»2851 (COLO). Kittatas Co., Lost Lake, Sharp B-40222 (COLO). Tacoma,

Flett ggg;(US). Springdale, Cooke 23368 (DUKE). MWyoming: VYellowstone
‘Nat. Park, Knowlton, Aug. 3, 1888 (US). Johnson Co., Bighorn Nat.
Forest, Weber et al. B46685 (COLO). o

Orthddicranum‘strictum is sometimes confused withlo,uiride ande
Dicrdnum»f?agilifbliWW'siEEe all three species reproduce vegetatively
byameans of broken 1eaf tips Q'pt act-as propagulae; therefore when
steri]e,1their,macroscopic-appearance is remarkab1y similar end the
common habitat of‘deCayingalogs or tree bageefa1so comp]icateé
identification. wheh feftile’ Dicrarum fragilbeium is eesily sepér- ’
ated from the other two by its strongly curved capsu]es Micro- |
scopically all three species are very'd1st1nct Orthodacranud strictum:
has 5 narrow costa (1/7to 1/5 width of 1eaf base), a]ar ce]]s that do
not reach the costa, and no stere1d bands showing in costaT transverse-
section. Dicramum fragilifoliwn has a costa about 1/4 the width of the
leaf base, alar cells that reach the costa; and two stefeid bands showing
‘in‘tfansverse secfibn Orthodicranﬁm viride has'a costa about }/3
the width of the 1eaf base, alar ce]]s that usua]]y reach the costa, -
2 stere1d bands and short—rectangu]ar med1an ce]]s that extend to near
the leaf base. The géographxc range is also an important factor in
determ1n1ng morpho]og1ca11y confus1ng spec1mens Orthodicramm

8trzctum is found west of the Rocky Mountains from southern A]aska to

central California and in southern-Alberta, western Montana and the
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FIGURE 23.
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Orthodicranum strictum Culmann

1-4 Stem leaves (14x)

5 efichaetia] leaf (14x)
| _Upper laminal ce]]s (280x)
‘Median 1am1na] cells (280x)
-‘Basal'laminallcells (280x)
9, 10_“ Capsules (10x) - &
- N _“Per1stome tooth (180x)
12, ‘Med1an transverse-section (280x) -






Black Hills of South'Dakota. Diqrandm fragilifolum occurs in Canada,
east of the Rocky Mountains and.on1y orer1apsvthe distributjon of 0.
strictum in SOutthstern A]berta Several co]]ect1ons from northern
A]berta and Saskatchewan have been identified as 0 strtctum, but in

all cases the specimens cons1sted of a mixture of sterile Dicrarum
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fragilifoliwm and fertile Orthodicrahum'fiageZZare (which hasvereCt d

capsules). Orthodicranum viride. is restricted to eastern North

America and its distribution does not‘overlap'that of 0. strictwn.

Nomenc1ature: .ThiéﬂSpecies was or%ginal]y described as Dieranum
strictum by Sch]eicher in 1806; however, the‘name had‘been previousl;
used by Smith (1804)'tn describing what is now a’éynonym'of
Ceratodon purpureus (hijk et al.,” 1962). Thereforé, the name

, chranum strtctum Sch1e1cher is an 111eg1t1mate homonym Sapehin
used the name Dicrarmm tauricwn in 1911 for th1s spec1es and his
“name is the nomenclatura]]y correct one if the species is retained
within the genus Diéranum. | | o

f'Culmann'(lszo).was the first person to recogn{ze'this species in

the genus- Orthodtcranum and he made the ‘new comb1nat1on Orthodzcranum ‘,W

Q
.strictum (Sch1e1cher) Cu]mann, us1ng the 11leg1t1mate homonym as the

basionym According to art1cle 72 of the ICBN (Stafleu et aZ 1972)
Sch1e1cher cannot be credited with the name and Culmann must be con-

sidered as uS1ng a new name 1nstead of mak1ng a new comb1nat1on

: Therefore, the nomenc]atura11y correct name in the genus Orthodzcranum .

js Orthodzcranum strzctum Cu1mahn

Y
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Dicranun Hedw. Spec. Musc. 126: 1801.
“Lectotype: D.tscopqrium Hedw.

' Cecalyphum P. Beauv., Mag. Enc. 5: 307, 1804. nom. illeg. inel.
- lectotype gen. prior. .

Dicranodon Béheré, Musc. Rotham. 27. 1826. nom. illeg. incl.
' gen. prior, : : :

\
Plants small to large, up to’15-cm‘ta11, in loose to dense‘mate %

‘on tufts, occasionally as fndivdeals mixed with other moes species.
Stems erecf;vsimple to sparsely branched, 1ight1y to dense]y-tomentose;
tomentum whfte to brown. Leaves when dry stra1ght erect or fa]cate-
secund, sometimes cr1sped or tw1sted ~when moist stra1ght erect
spread1ng, 1mbrncate or rare]y arch1ng away from stem smooth or un-
du]ate, frag1]e tips rare]y present somet1mes pap111ose on abax1a1
surface; 1am1na>un1stratose or rare]y b1stratose near apex, apex

'acom1nate, acute or rarely cucu]]ate, margins p]ane, un1stratose,
bistratose, or rare]y’triétratose; entire; serrulate, senrate or
dentate costa narrow, usua11y 1/4 to'1/8 of 1eaf base width, sub-
percurrent to- excurrent, smooth, toothed or 1ame11ate on abaxial

_surface, smooth on adaxial surface,‘ln med1an_transyerse-sect1on

-showing 3 to 10'guide Ce]]s'and tWoistereid bands (rare1y one or h .
vnone), one abaxial and one adax1a1 to the gu1de cells and extend1ng

, 1nto the 1eaf apex, abax1a1 and adaxial 1ayer of externa] cells

occas1ona11y d1fferent1ated from stereids by 1arger 1umens, alar

ce11s always present, b1stratose or with b1stratose areas, 1nf1ated
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thin- to thick-wa11ed.“dark in color, sometimes hyaline, seldom
extending to costa, walls smooth or pitted; basa],cells just above
alar region, elongate to linear, 20-120 ym long, thin- to thick-
walled, smooth or pitted, ‘rarely simi]ar‘to median cells; median cells
qoadrate to 1ong-recténgo1ar or occastona11y triangular, 10-195;um
1omg, smooth to stongly pitted, eorners sometimeS»rounded, oocasiona]]y
arranged in uniform rOWSﬁ.ubper cells quadrate to long-rectangu1ar,l

5-70 um long;'usué1]y similar to median cells. Attenuated stem tips

oecasionally produced, 0.5-5.0 cm long, with short leaves 2.0-3.5 mm

" long, ovate to ovate-lanceolate, margins smooth to serrate.

Perichaetial leaves usually shorter than stem leaves, emarginate,

~apiculate, abruptly narrowed or gradua]y:narrowed into a subulate tip.

Perigonia ovate, about 1.5 mm long, in fui] sized male plants
poSitioned slightly below the apex;'antheridia club sﬁaped, 0.3-0:7
mm long; 8 to 15,per perigonjum, intermixed with ff]amentous

vparaphyses P

D1o1cous, male p]ants dwarfed pos1t1oned on tomentum or 1eaves
of female p]ants, or of s1m11ar size  and mixed with female p]ants or
occas1ona11y grow1ng as separate populat;&ls Monosétous or po]ysetous,
setae extend1ng we]l above ]eaves, yellow to brown Capsu]es strong]y
-curved to a]most stra1ght, r1bbed or wrinkted, sometimes strumose, neck |
short to 1ong, xothec1a1 ce]ls rectangu]ar 40 100 pm 1ong, thin or
th1ck wa]]ed, stomates 1n one row at tase of capsu]e, 13-52 pm ]ong.

‘

opercu]a conic with a short to’ long rostrum; 1. 0 2.5 um, smooth peri-
<
stome of 16 teeth 1nserted on capsule rim and d1v1d1d atnut half way -

o

)
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to‘base into 2 or 3 segments; the outer surfaoe‘uertjea%}yﬁétriate‘in//”

)1ower 2/3 or more, usuafly papillose above; annulus-absent or off

« one to three rows of enlarged, thick- wa]]ed hyaline cells, pers1stent

or fragment1ng Spores green to brown, 13 — 32 pm, smooth

to papi]]ose.lzfa]yptrae cucullate and smooth. Chromosome numbefs:

n=8, 11; 12, 13 (12+1), 14 (124267 (12+5), and 24.
- . v

Habitat Spec1mens of Dtcranum are usua]]y found grow1ng on 5011 or

humus, but may occasionally: occur on other substrates chranum .

f‘ragzltfolwm, D. fuscescens and D. suleatwn normally grow on wood

(the former two usua]]y on logs and the Tatter often_on ]1v;ng

y
/

coniferous trees), D. condensatum and D. spurium grow on $a dy soil,
and D.&Zéioneuron and D.'undulatum occur prfmarily in pe 13n abitats.
0f the remaining species, almost half occur primarily in tundra hab'-

tats, and half occur on humus in more or less forested areas (Tao]e 3).

qustribution' As a‘genus Dicranum is found in all parts of North
America except such arid regions asthe deserts and pra1r1es of the' m
southern and southwestern United States The most w1despread 1s D.
scopariwm, wh1ch i¢ found in a]most a]] provinces and states as we]]
“as parts of Mex1co while the species w1th the most restr1ctedvd1s—
tribution patterns are D. Zetoneuron and D. amanniti. Both of these
species occur in Europe, but 1n North America, the former is found
sonly in the Mar1t1me Prov1nces of Canada while the 1atter is found !

on]y in the northeastern H1gh Arct1c and the Yukon. - Five other "
i AR : ‘ : .
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species ahdfgne variety also have limited patterns of distribution and
are éndemic to North America. Thesg\gré:p; condensatum of the south-
"Aéastern United States; D. :ontariense of the St. Lawrence River region,

" D. pailidisetum‘of.norfhwestern United States and Bfitish Columbia,

D. rhabdocarpum of the Rocky Mounta1ns D. -schatum of the Pac1f1c

’coast reg1on and D. brevszztum var. b¢etratosum of the Canadlan Rocky

=Mountains. The rema1n1ng species occur in.Europe, and Asia and,»1n

the case of D. scoparium, in Australia and Néw Zealand.
. .

. faxOpomy: 1 havé divided the genus Dicfaﬁum,into fiVefsections basgd

on Both sporobhytic and'gametgﬁhytic §imi1ari£ies The foiTowihg*Syh-

ops1s d1st1ngu1shes these sect1ons and Table 6 lists the North Amer1can

v’

spec1es found w1th1n each

Synopsis of Sections of Dicranum
o ‘

oy

1. Upper leaf cells-long, walls thin; lamellae or
“ ¢ remnants of 1ame11ae often present.on abaxial
~ costal surface IR PN Cerieaenn -section chranum Hedw

1. Upper Tleaf ce]]s short (or 1ﬁ'1ong, with thick. , ;
- walls), lamellae or remnants of 1am1]1ﬁe absent ...l 2

2. Upper 1eaf cells with thick wa11s (total
distance between cells), walls as thick as
- lumens, capsules small (usua11y <2.5 mm .
ToNg) L iiieiereseieseeiain ree section Elongata Hag

2. Upper leaf cells with thin walls, walls about . -
1/3-to 1/2 width of lumen, capsu1es 1arger o .
.(usually >3 mm 1ong) g e 3.
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| th1s~nead1ng Characters mogt 1mportant for d1st1ngu1sn1ngvspec1esv

or absence of 1ame11ae on the abaxial costal surface, nd the strength

) within section chranum are ‘the number of setae per per1chaet1um,-

capsule. . : - R

3. Median transverse sect1on showing stere1ds w1th
- large lumens, capsu)es with long necks

o . section MuehZenbeckuz Peterson '

3. Med1an transverse-section show1ng stere1ds w1th

small Iumens, capsules with short necks : : ;;..,,.f94

4, lUpper and median cells quadrate oF rect:
- angular, arranged in fairly uniform rows,

leaves not undu]age ‘ ... section Fuscescentcfbnnza Kindb
4, ~Upper andlmedian,ce11s 5ngu1ar,.slight]y_ o

elongate or variously angled, loosély T,

arranged in patterns not discernable as - S

~ yniform rows leaves undulate ... sect1on Spuria B.S.G.

a

Section Dieranim: This is the eaéiest of thejsections to distingujsh,

as all Dicramam species with long upper leaf cells, except

D. groenlandzcum which has very thick wa]]s (Fig. 46 6) fall under

g

the presence or absence of undu]at1ons‘en the 1am1na the presence
of the stere1d bands as seen in transvense—sect1on.

Section Elongata Hag.: There are only two species in this section,

which is distinguished by lamina cells that have walls as thick as or

fhicﬁer thenfthe cell tumens (Figs. 43-6, 46-6) and small cabsuTes;

. ‘ - R - . . . . ) 5 B D ) . S . - ‘
- The major characters for distinguishing the species are the length

of the upper cells, the wa11”6ftting, end tne{curvatune dfﬁthe

~%

120.
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SectfonvFuscescentifbfmia Kindb.: This section contains four species
that have median and upper ;e11$ which are quadrate or rectangular in
shaﬁe and are‘arfanged in{fairTy straight rows. The Teaves are never
undulate and the co;ta has sterefd cells with_sha1i Tumens. The

major characters for determining the species arg the median-costal

transverse-section, the fragility of the leaf aéex, and habitat.

Sect1on Muehlenbeckza Peterson: This section  onsisfs of three
species and one variety that were prev1ous]y o ns1dered members of
the section Fuscescentiformia; however, the na}ure of the:stgre1d
cells, which are diffekent from those found ih\@11 other D@cranﬁm
- sections, and the long capsu]é neck, suggests a\separate group;
The stereid cells when Qiewed in median transverse-section are -
seen to have Tumens with a diaheter about equal b}the width of

~ the:cell wall (Fig. 13-2);whi1e other Dicrana hav vstereids with
Jumens about half the diameter of fhg[cé]1 wa1T‘(Agg. 13-1). The
‘taxa w1th1n the section aré d1st1ngu1shed by leaf hape léyers of

laminal ce]]s near the apex, and costa1 width.

Sectionispurfa B.S.G.: This section contaihs alljof: the Dic;aha that
have short upper cé]is and undulate leaves. In additicﬁh;the'median
~and upper ce]]s are variously shaped, usually many are triangular or

. many ang]ed and sometimes wider than long The ce11s are not arranged
in un1form-rows.' Within the section, spec1es are d1st1ngu1shed by
seta number, leaf and leaf apex_shapes, and the.?rrangement ofvthe

median and upper leaf cells.

122.
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Section: Fuscescentiformia Kindb., Eur. N. Am. Bryin. 2: 187. 1897;4

Léctgt&:\ Dicranum fuscescens Turn.
)

P1ants)ﬂﬁ'to 10 cm tall. Leaves not undu]ate, falcate-secund to
.erect, apex acute, sometimes fragi]e; upper and median lamina cells
rectangular to quadrate, usua]]y:arranged in pniform vows; median
transverse-section of costa showing one row of guide cells and 2
stereid bands (bands absent in D. pallidestwn), lumens of stereids
small (<1/2 the wall thickness). Capsu1es curved, ribbed, usually

strumose; neck short; annulus present.

/
\

o

6. Dicramum fragilifoliwm Lindb., Bot. Not. 146.  1857.

Types: "... Juli 1856 ... Pitea Lappmark ..." (Syntype-
- . HY)s "... Gotland ... N.C. Kindberg" (Syntype not
seen); "... Lapp]and . Swartz ... " (Syntype
not seen) e ‘

Orthodicramm fragilifoliim (Lindb.) Podp., Consp. 152. 1954.

- Plants small, up to 4.5 cm ta]i, in loose: to dense mats on

decaying wo&ajﬁr humus. Stems moderately tofdense]y tomentose,

iy tomentum dark-brown to red. Leaves when dry erect or s]ight]y twisted

‘near the t1p, when moist erect and stiff, not undu]ate, (2 0) 4.0-6.0

v‘(8 5) mm long, 1anceolate, tapering to a subu]ate tip, upper. port1ons

often fragile and broken off s]1ght1y tubu]ose in upper half, concave

be]ow, not keeled above or be]ow, abax1a1 and adax1a1 surface smooth
marg1ns ent1re or rarely s]1ght1y serrate near t1p, un1stratose, .

costa narrow, 95-125 (140) um w1de just above a1ar reg1on excurrentto

123.
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percdrrent,>smootﬁ, costa in mediah transverse-section showing 6 to
.8 guide cells and 2 stereid bands, both bands extending into upper
1/4 of leaf, each band composed oi;Z to 3 rowsvof_thick-walled cells -
Witﬁ small lumens, the adaxial and abaxial a]}érs of externa1 cells
not d1;ferent1ated from stereid ce11s, alar cells brown to red- brown,
th1n—wa11ed b1stratose extending to the costa; basal cells just -
above alar reg1on.rectangg1ar, usually thick-walled, slightly pitted,
" (35) 40-60 (75) wm long; median cells short-rectangular, thin-walled,
20-30 (45) um Tong and arranged in fairly unifofm'rﬁws; upper cells
shoft-rectangu]ar thin-wa]]ed; smooth, 12-20 (26) umllong Peri-
chaet1a1 leaves shorter than stem 1eaves and abrupt]y narrOW1ng to

: a long, subulate tip.

Dioicous, male plants similar to female plants, Monosetous,
setae brown, 1.0-2.5 (2.8) cm long. Capsules 1ight-to darkébrown
(1.2) ] 5 2.5 cm long, curved,4r1bbed, somet1mes slightly strumose,
;neck short; exothec1a1 ce]]s rectangular, th1n— or thick- wa]]ed
s]1ght1y p1tted stomates few, in one row at base of capsu]e, 25-‘-0
28 um 1ong, opercu]a rostrate, 1.2- 1 6 mm long; annulus of 2 to 3
}rows of 1arge, thlck-wal]ed hyaline ce]]s, peristome teeth red to
brown, vert1ca]1y str1ate, about 0. 5 mm long, (60) 75-95 um wide
at base, divided 1/2 way down into 2 segments, spores. green. to brown,

- smooth or very 11ght]y papillose, 16-23 ym. Chromosome number unknown.

Habitat and DistribUtion_(Fig. 24): Dicranum fbagilifblium is gener-

ally found on'decaying'Wood and may_occésionale occur on humué, It
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FiGURE 24. The North American distributiohbof Dieranum

. fragilifoliwn Lindb.
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is distrihuced in thevborea]‘reg(on from Alberta east to eastern
Ontario, northern Michigan, south to Montana and Minnesota and north
into the Yukon and Northwest TenritorieS" It is not abundant except
in the area east of ‘the Rocky Mountaans and west of the Canadian
sh1e1d, In Alberta, D. fragzlszlzum is. the most. ‘common member of
the genus to be found in Populus tremuloides or mixed_PopuZus
trémuzoidés-Picea gzduca forests and;usua11y growsﬂon?PopuZus Togs
" although it sometimes oceurs on Picéa Togs  Orthodicramae 3trzctum .
has been erronously reported from central A]berta (Moss and Turner,
1961), Man1toba (R1tch1e 1956), and Saskatchewan (Lawton, 1971)
with the reports based upon sterile D. f?agilijbliun-intermixed'with
fert11e D. flagellare which: produces erect capsules. At first g]ance,
- one sees on]y erect .capsules and broken leaves, character states that
determ1ne 0. strzctum, however, the erect capsules are notvattached
© to the plants that have the broken Teaves. Distributional overlap
between these two species(does occur fn southweStern A]berta and.*
‘.‘microscopic examinationlis:necessary forbpositive determinations;

, . _ e R . _
jSelected:Specimens Examined: .EXSICCATI. Drummond; MUSci'Amer.

(Rocky Mtns.) 92-as D.. elomgatum var. minor (NY, CANM, FH).

:CANADA Alberta. Jump1ng Pound Creek Macoun 109: (US) Ma-Me-0
Beach Turner 9794 (ALTA) wood Buffa1o National Park Raup 2027
(MICH). Lesser Slave Lake District, Brinkman 4161 (TENN)._ Camrose,

12.8 km SW of city, Bird 6847 (UAC). Bow River watershed, Wildcat
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DH111S, Bird 9933 (UAC). Sherman Meadows, Two Lakes campgrbgnd,
" 54017'N, 119951'W, Peterson 1199 (ATLA). Willmore Wilderness Area,

'53028'N, 118922, Peterson 3415 (ALTA). British Columbia: Robson,

" MacFadden 3649 (TENN). Aleza Lake, 1 km W of Aleza Lake Ranger

~ Station, Peterson 3198 (ALTA). Alaska Hw., mile 225 N of Ft. St.
John, Peterson 3146 (ALTA). Liard Hot Springs, 126008'W, 59026 'N,

~ Peterson 3087 (ALTA). Manitoba: Horshoe Lake, 57°43'N; 101015'w,

Scotter 3610 (CANM). Kasmere, 59934'N, 101°10'W, Scotter 3412 (UAC).

Ontario. Moose Factory,-Lepage 13831 (US). Hawley Lake, 0.8 kmN
of Narrows, Williams 1746 (MICH). Saskatchewan: Prince Albert

National Park, Hand 60-238 (UAC). LaRonge, LaRonge Lake, Guccion,

AUg. 10, 1957 (SMs). Northwest Territbries:‘ Nahanni River Région,

61028'N, 125951'W, Scotter 13476 (CANM). Mackenzie Lowlands, Laird

River.Va]]ey;"Jeffnéz_gg (CANM). Flat River,'61°28fN,‘125051'w,

™ scotter 13476 (CAWM). Yukon Territory: AKlavik, Krajina et al.

. 6307013 (ﬁUKﬁ). Little Salmon River, Willaims 535 (F). Dawson,

Williams 424 (F).

T . //%//'2  _— |

©U.S.A. Alaska:  Valdez, along Lowe River, Hermann 21723 (CANM).

Ga}ena;-between‘Ga]éna and kobuykak, Peive MZ]a‘(MICH);_ Central

Alaska Range, 63%44'N, 149930°W, Walurhaftig 2a (MICH). Bethil,

Butyan 9338 (DUKE). Evans Is., Port San'Juén; gyehdawtséoa (MICH).

7 Michigan: Keweenaw Cof,:Isle'Roya1e; Eg;jgg;gggg-(MICH). Isle ..
Royal, Smithwick islands, ggggﬁ_§gg_(fENN).i Minnesota: Cook Co.,
Grand Marais, Holzinger, July 31, 1902 (DUKE). "

-~
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FIGURE 25. Dicranum fragilifoliuwm Lindb.

1-4 Stem leaves (14x)

5 _-.Perichaetialliéaf-(14x)

6 Upper,1amina1 cells (280X)

7 Médian 1émiha1 cells (280x) {
"8 | Basdl laminal cells (280x)
"9, 10 Cap;u1es (]Ox)

11 Peristome tooth (180x)

12 Median transverse-section (280x)
13 B Uppef transVerse-section‘(280x) 4
14 ,Bgsal'tranéyérse-Section (280x)






Dicramum fragilifolium is the only member of the genus, that has
broken leaf tips, and therefore should not be confused w1th any other
chranum species. In the ster11e cond1t1on, it ‘may be confused with
Orthodtcranum strtctum or occasionally 0. viride; however, th1s should
only be a prob]em 1n the1areas where distributions overlap The
d1f1n1t1ve character in separating D. f?agzlszltum from O. strtctum
is the costa transverse- sect1on w1th the former hav1ng 2 to 3 rows of
stereid cells 1n med1an sect1on (F1g.25 -12) wh1]e the latter lacks *
stereids (Fig. 23-12). Also, the alar cells of D. fragtltbezum always
extend to the costa while 'those. of 0. 8trtctum do not. In the eastern
port1on of D. f?agzltfbltum S range where\bver1ap occurs w1th 0. vzrtde;,
it 1s easy to separate ster11e spec1mens of the two on the w1dth of
the costa s1nce the ]atter has a basal costa wwdth seldom less than
1/3 that of the 1eaf_and the ‘costa of the former seldom exceeds 1/5
of the width,cf the leaf base; | | | | o |

7. Dicramum fuscescens Turn ., Musc. .Hib. 60. 1804
Type: ... mox in ruptbus eirea lacum Lough Bz'ay dwtum
Zeg'bt D, Stokes." (Ho10type BM! ) .
Dtcranum cOngestum Br1d Musc Recent Supp] 1: 176. 1806. -
‘ 'Type. rm Jurae sylvts dete.mt a:mcus De,jean ol

(Holotype B! )

o Dicianum'léucobasis C,ﬂMﬁ11, and Kindb. in Macoun et K1ndb .
‘ - Cat. Can. P1. b: 30. 1892
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Types: "On basis of trees in woods west of Columbia

' River at Revelstoke, B.C., May 6, 1890; and
in Rogers Pass, Selkirk Mountains. Coll.
Macoun." (Syntypes-CANM! S!).

[

Dicramum trachyphyllum Ren. et Card., Bot. Gaz. 22: 48. 1896.

Type: "Newfoundland, Leadfng Pickles and Hermitage
Bay. Coll. Rev A.C. "Waghorne, 1893 and 1895"
(Type not seen) fide W1|11ams, 19]3

’ ‘ -
Dicranum camptophyllum K1ndb Eur. and North Amer. Bryin. 193 j
g 1897, , !
o I

Type: "Northern'L brador, 1896". (Lectotype-S!; Isotype-
CANM.). : o ‘

a
L

Dicranum camptophyllum Kindb, var. portferum K1ndb in Macoun
et. Kindb., Cat. Can P1. 7: .198. 1902.‘ :

Type: >“E1bow River, Alberta" (Lectotype-S!, Isotype-
CANM ). R . o

e B o

P]ants in dense mats or small tufts, up to 8 cm ta]] 1ight4green,

‘grow1ng on logs or occas1ona11y on humus. Stems moderate]y tomentose,

tomentum brownish. Leaves when dry-fa]cate-secund tovcr1sped, when B

moist fa]cate secundv not-undU1ate; 4-7 (8) mm long,'1ong lanceolate,’
'taper1ng to a sharply acute t1p, keeled 1n upper ]/Z,Jsmooth or ‘
s]1ght1y pap111ose on upper abaxial surface, marg1ns moderately to
'strong1y serrate and b1str ose in upper ha1f Qccas1ona11y un1stratose
1n spots costa: narrow, 115 135 um wide JUSt above a]ar reg1on, per- -
current or slightly excurrent toothed on upper abax1a1 surface, costa

-in median transverse sect1on shOW1ng 7 to 9 gu1de cells and 2 we11

y
deve]oped stereid bands, both bands extend1ng well into the apex, each
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band composed of 2 or.3 cell layers, abaxial layer of external ce]Ts
wel]vdjfferentiated from sfereids.by large lumens, adaxial layér not
di?ferentiated; alar cells brown;bistratose thin-walled, not reaching

costa; basa1 cells above a]ar reg1on e]ongate rectangular, to 30- 50

(65) um 1ong, not pitted, thick-or th1n wa]]ed median cells short,

rectangular to quadrate, in regular rows thick-walled, 15-25 (40) m

long, upper cells similar, slightly more irregular. Perichaetial

leaves: shorter than stem Teaves, innermost ones abruptly narrowed to.a

subulate tip.

D1o1cous, male p1ants s1m11ar to or s11ght1y smaller, than |

'female plants. Monosetous, setae brown to yel]ow, 1.2-2.5 cm 1ong

Capsu1es Tight- browa, 1. 5-3 0 mm long, curved, r1bbed strumose,

neck short, exotheC1a1 cells rectangular or 1rregu1ar1y ang]ed

' 'th1ck-wa11ed wal]s p1tted stomates in one row at base of capsu]e,

28 30 um; opercu]a rostrate, 1. 0 1.8 mm 1ong, annu]us of\l to 2 rows

of 1arge, th1ck wa]]ed hya11ne cel]s, per1stome teeth orange to -

red vert1ca11y str1ate, about 0.5.mm long, 75-90 um W1de at base,

,i" d1v1ded 1/2 way- down 1nto 2 segments, spores green to brown pap111ose

]

115"24 um. Chromosome number n= 8 n=12. e

- \

aHab1tat and Dlstr1but1on (F1g 26) Dtcranum fuscescens is a forest

spec1es usua11y found grow1ng on such ang1ospermous 1ogs as Pbpulus

tremulozdes, however, it occa51ona11y grows on. coniferous 1ogs or

','humus 1t 1s not found in e1ther the pra1r1efregions or the tundra‘«'f

reg1ons of . the north except where- 1so1ated forest areas -exist.. The . ~ -

v

-8
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species is circumpolar in distribution and is found in forested
areas of North America from southern Alaska to central California
and Colorado; across the boreal forest in Canada to Newfoundland
and south in the decidUous’forests through Michigan- to Tennessee .

and North Carolina.
‘ . P

Se]ected Spec1mens Exam1ned EXSICCATI Austin~ Musci. Appal. 472

(DUKE, NY, CANM). Drummond, Musc1 Amer (Rocky Mtns ) 82 (F, CANM).

- 136.

Grout,_N Amer. Musci Perf. 259 (CAS F, COLO, CANM, DUKE, FH), 40 . ’

(COLO) Grout, Hand-Lens Mosses 26 (DUKE) Holzinger, Musci Acroc.

& 9
Bor. Amer. 486 "(DUKE, CANM) Macoun, Can. Musci 39 (CANM uc) 40
(CANM, UC, FH). Sull. and Lesq » Musci Bor. Amer ed. I 64 (DUKE,
FH), ed. I 80 (Fi). Renauld and Cardot, Musci Amer. Sept. 206

(FH).  Gray and Sullivant, Musci Allegh..157, 158 (NY, FH).

CANADA. Alberta:. Mountain Park Area, Whitehorse Creek campground
- Peterson 806 (ALTA) Battle Lake, Just W of P1geon Lake, Peterson

'71149 (ALTA) Rocky Mtn. House, 48 km' S of town, Peterson 3287 (ALTA).

.Two Lakes Reg1on, 110 km S of wap1t1 River, Peterson 1252 (ALTA)

Swan H1115, vitt 3943 (ALTA) Br1tlsh Columbia: Liard Hot Springs,

126°08" N 59925'N, Peterson 3085. (ALTA) Bouron Lake Schofield

39251 (uBC). Ind1an Cove, Cape Caut1on, Schof1e1d 41098 (uBc).

) ATberte‘Cenyqn, Macoun 96 (CANM). New Nestm1n1ster, Hill 585 (DUKE) .

Wilmer, Grout 259 (CAS). New Brunsw1ck A]bert Co., Fundy Nat1ona1k

Park, Ireland 11596 (CANM). Rest1gouche Co. Ire]and 14371 (CANM)

_Charlotte'Co.;‘St. Andrews, Ire]and.13395 (CANM). NewfoundTand
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Labrador, L'Anse-au-Clair, Waghorne, July S; 1896 (MIN). Hodges Cove,
' near‘Random, ﬁaghorne June 26, 1895 (MIN). Nova Scotia: Anapolfs
Co., Kejimkijik‘Natioha] Park, Ireland 12435 (CANM). Victoria Co.,

Cape Breton Highlands National Park, Ireland 11777 (DUKE). . Ontario:

Thunder Bay District, near Marathon, Schofield 27614 (DUKE).
Timishaming‘Co.f“20.8 km'S of-Ramore, Yuncher and Yuncher 5515 (DUKE).

Quebec: Gatineau Park,_LuSkvi)]é Falls, Peterson 2382 (ALTA).

Montcalm Co., Chutes Croehes, Hermann 165933 (DUKE). .Mt. Tremblant

Park, Flowers 5837 (COLO). ‘Yukon Territory: Lake Lindeman, Williams

536 (F). Kathleen Lakes, 60037'N, 137015'W, Scotter 18205 (C).

U.S.A. Alaska: - Knight Is., Thum Bay, Exefdam 610 (UC). " Kuire Is.,
Washington Bay, Eyerdam 5402 (DUKE) Bear Glacier Viereck 2110

(LAF) Ca11forn1a Marin Co , Mt Tama]pa1s, Howell H276 (CAS)."
Humbo]dt Co., Eureka, Howe 971 (CAS) Sonoma Co., Koch 545 (COLO).

Co]orado Black Head Peak Grout 162 (F) Larimer Co., Rocky'Mtn;._
“National_Park Keiner 9279 (COLO). Idaho: Nez Pierce Co., Menderson

June 1894 (F). Shoshone Co., Wallce, Flowers 7516 (COLO). ‘Maine:
Piscataquis Co., Mt.’ Katahdin, Crane 582 (DUKE). 0xford Co., R1chards
6051 (DUKE). Hancock Co., Sorrento,. Clebsch Aug 11, 1951 (TENN)

Norway, Bacdn 501 (COLO).. -Michigan: B1g Stone Bay, N1cho1s 379 (MICH)

'_ISIe Roya)e, Tonk1n Bay, Stuntz and A11en 777 (MICH) Minnesota '
f\Cook Co., 01sen 89492 (COLO) Montana‘ F]athead Co s Avalanch Lake |
_Trai], Hermann 17961 (FAS).Y Lake Co., Flathead Lake. Millar,Aug.

1967((COL0).' New Hampshire: ’Grafton, Hutch1nson,0ct.,1947 (DUKE).
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\

New Ybrk£ Wh1teface, Br1tton Sept 21 1896 (NY). unter Mtn s
Haring Oct. 19, 1935 (DUKE) North Carolina: Jackson -Co., Richland

Balsam Mtn., Anderéonv10779'(DUKE). Grandfather-Mtn., Schallert M-88

~ (DUKE). Yancy Co., Anderson and Jones 9449h(bUKE). Oregdn:

Multnomah.Co., Larch Mtn., Redfearn 11560 (SMS). Umpqua National
Forest, Redfearn 11643 (SMS). Clachamas Co., Mt. Hood, Hermann 18711

(CAS) 'Corva]]is Gilbert 233 (F). PennsyTvania:“ Monroe Co.,

Pocono Mtn., James 1869 (TENN). Tennessee: Mt. LeConte, Anderson |
--20828 (DUKE). Verant: Newfane Hill1, ﬂghgg_Ang. 1943 (DUKE).
Stratton, Wynne, 1894 (DUKE). Virginia: White Top Mtn., Vale and
Britton May 29, 1892 (UC). Washington: Olympic Hot Springs, Smith
glgg_(sms), Snoquami Pass, gggg_duly 25, 1896 (UC).  Snohomish Co.,
near Index, Savage et al. July 1898 (F). W1scons1n St. Croix |
‘Falls, Fletcher Nov. 15, 1953 (MIN). Wyoming: Ye110wstone Nat1ona1
Park, FireholerRtyerfEanyon, Eglgh_1§5§§r(MiN); | |

e |
]

Dicranum fuscescens is a name often applied-to*‘many
- o . . .

different Dicrana that have Shor? upper leaf cells. 1 have found

as many as six d1fferent species f11ed under this name in one .
herbarium. and v1rtua11y all me ers of the genus, except D.

vpoZysetwn and D.. magjus.» e had Specimens named D. fuscescens at

- one t1me Qr.another:_ Even though many spec1es have been named D.

: fuscescené (prombtiﬁg.a poor understanding of the spec1es) it is

still quite distinct and should not be confusedjWith others. It

s sometimes difficult to separate from its close relative, D.
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suleatum (see'discussjon under D. schatum)vand several other species
. that are more distantlyirelafed. Thesenspeciesd(D. acutifolium, D.
- brevifolium, D. pallidisetum,'D. cbndensatuﬁ, andIOrthodicranum fulvum)
have short upper 1eaf ce11s (majority of ce]]s.<4'] in Tength/width
ratio) and must be distingu1shed on characters 'such as costa w1dth and
transverse-sectiomy™ngbitat, and arrangement of the med1an ce]ls |
Orthodieranum fquumvhas a_w1de costa (>1/3 width of leaf base)
.c0mpared to D. fuscescensf(abOUt'llsvof leaf base) and grows on
rock. Dicrdnumrcondensdtum grows onjsandy soil and has strongly
 twisted leaves. Diorarium dqﬁtiszdum often has some median ceT]s.‘
that are longer (about 351,in 1engih/width ratio), more angled and
much morelirregularly arranged (Fig. 53-8) than those of D. fuscescensr
d(F1g 27-7). Dicranﬁm pdllidisetum is separated by costal transverse-
sect1on, 1t 1acks stere:d bands (F1g 32 12) in the upper half of
-the leaf. | |
Dieranum brevszlzum and its var. bzstratoeum are two taxa not
recogn1zed by Crum et az (1973) and often referred to-as D
fuscescens, however, they are more closely re]ated to D. muehlenbeckzz.
The med1an ce11s of D. fueceacens are quadrate w1th angu]ar corners
(Fig 27- 7) wh11e D. brevszlzum has quadrate cells w1th,round corners.
(Flg 39- 7) There is also a maJor d1fference in the appearance of the
stere1ds 1n transverse-section w1th those of D fuscascens having very
‘sma]] 1umens (F1g 13-1) ‘as opposed fo large lumens in D brevtfblium~
" (Fig. 13-2), ' | |

- ADicraﬁym'fuéceecéns, like the remaindervof the genus, norma11y_ha§;



FIGURE 27. Dicramun fuscescens Turn. e i
14 stem leaves (14x) L
5 - Perichaetial Teaf (14x)v, “

"6 Upper 1amina1vceils (280x)
7 ‘Median 1aminé] ce11s‘(28bx)
.8 "Basal laminal cé]]s;(ZSOi)
9, 10 | Capsules (10x)
" .Pekistomélfooth (180X)'
12 : Uﬁpér,thansverse—section (280x)
13 Median trans&ek§e-séctipn'(280x)‘
\
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a chromosome compliment of n=12, hoWever,‘éduptévof'n=8 have been
”madé (Andeern, pers. comm..). The n=8 material, which wasvcollected
in North Carolina, does not:differ morpholégica]ly from the more
common n-12 material except for slightly smaller guard cells. In
the spec1mens e«am1ned (5 capsu]es) guard cells on the n=8 mater1a1
ranged from 28 — 31 um in Tlength wh11e those of the n=12 mater1a1
ranged from~35- 39 um. Thjs dlfference,suggests a quant1tat1ve -
character that c6u1d'be uééd to separate différeht chromosome races
4in a manner sometimes used in vascular plants (Love and Love, 1975;
‘Stebb1ns, 1971) but unfortunate]y, not enough material was available
‘to prov1de a stat1st1ca11y sound ana1y51s It is possible that
cytological studies in th1s group-w111}eventua11ynlead to the

taxonomic recognition of ‘the-two chromasome races.

\ : . W

8. . Dieranum sulcatum K1ndb in Macoun, Buﬂ Tor. 'Bbt. c1. 17: 87.
: 1890. L : o '

- Types: '"V1ctor1a, Vancouver Island, 1887; quite common
L ~ between Burrad Inlet and the Gold Range, B.C.
1889." (Lectotype May 2, 1887, “Vancouver
7 Is."-S1 Syntype - "July 1887 Vancouver Is."-
~ CANM!) . ] _
! ‘
Dicranum crmspulum C. Mill. et Kindb. in Macoun et K1ndb
Cat. Can. P1. 6: 27. 1892 '

Types: "On logs in roods at: Comox, Vancouver Island,

. May 2, 1887." (Syntype-CANM!). "On logs ‘in
woods , A1beﬁt Cafion, May 29, 1890." (Lectotype-
S:, Isosyntype -CANM! ) R K

- K
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P]énts in dense to loose tufts, up to 10 cm ta]], dark-green,
growing on decaying wood, living trees or rarely on humus. Stems

MOderate1y tomentose, tomentum_1ignt- to dark-brown. Leaves when

dry falcate-secund with twisted tips, when moist falcate-secund,

not undulate, (5) 6-9.1m long, 1anceolate, tapering to a sharply
acuteftip, strongly keeled in the upper 2/3, papi]]ose or rarely

smooth on upper abaxial surface; margins StrongTy serrate and bi-

i

‘tratose in upper 1/2 of 1eaf rarely un1stratose in spots, costa
vw1de 150-180° t\gg)\um wide just above a]ar reg1on, usnally strongly

_vblexcurrent, rarely short\\Xchrent toothed on upper abax1a1 surface,

- B - .
costa in median‘transverse-sect1on\showing 6 to 8 gu1de cells . and . two
_ . , v

well developed stereid bands, both eitendinq wed1 into the apex, each

'band composed of 3 to 4 layers of cells w1th very smal] Tumens,

abax1a1 1ayer of external cells well d1fferent1ated from stereids by

: 1arge 1umens and often proaect1ng as teeth on surface, adax1a1 1ayer
- not d1fferent1ated, ‘alar cells brown, b1stratose, thin-walled, not

.'reach1ng costa, basal ce]ls above a]ar region. eTongate rectangu]ar,

up to 65 um 1ong, rare1y p1tted th1ck- or th1n-wa11ed median cel]s

‘short, quadrate to rectangu]ar, in very regu]ar rows , th1ck-wa11ed

.\\

1U-16 (22) um 10ng, ce11s of tip s1m11ar to med1an Per1chaet1a1

\\1ggzes shorter than stem\leaves, 1nnermost ones abruptly narrowed

to-a s\bulgte tip. , \1g

,\

Dioicous, nm1e\p1ants s1m11ar to fema1e plants.b Monosetous,

‘ setae brown, 1.2- 2. 5 (3 5) cm Iong Capsu]es 1ight-brown ‘to dark-

brown, 1.5- -3.0 nnilong, cur\Ed ribbed, strumose neck short,

' exotheoial,qe]]s.1rregu1ar, thtn:\or th1ck-wa11ed pltted stomates

4
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in one row at base of capsule, 30-35 um; opercyla rostrate'(l.Z)
1.5-2.0 mm Tong; annulus of 1 to 2 rows, of 1ar4e, thick-wal]ed

hyaline cel]s, perlstome teeth red to orange, Jert1ca11y str1ate,

'.' 0.3 — 0.5 mm long, 75-90 (115) um wide at base, divided ha]f way

".down into 2 or rare]y 3 segments; spores green to 11ght—brown,
.thick-wa1]ed,'papi]]ose, 13-20 (23) um. Chromosome number unknonn;' .

¢

Habitat and Distribﬁtiont(Fig. 28): Dtcranumvsulcatum_i‘
 to the west-ooastal regions of North America, rangﬁng rom southern
Alaska southward into the centra] coasta] area of Ca11for‘1a It
'has been co]1ected 1n1and as far as northern Idaho and the north-
west corner of Montana but it does not extend east of the Rocky
Mountains Typically spec1mens ‘are found grow1ng in damp, shaded
'forests, on trunks of 11v1ng trees such as Sequoia sempervtrens
~and Pseudotsuga menzteszt or occa51ona11y on 1ogs or stumps of
these or other con1ferous spec1es It rare]y ‘grows on angio-
‘spermous trees or logs but may be found occas1ona11y grow1ng on
humus. Dtcranum schatum is apparent1y restr1cted to areas where
mo1st coastal forests ex1st Its southern d1str1but1ona1 11m1ts
. correspond closely to that of Sequota 8empervtren3 and the northern
11m1ts are c]ose to that of Picea sttchenets, another coasta]

: con1ferous tree.

o ‘Seletted~Specimens-Exanined:, EXSIGGATI. Macoun, ‘Can. Musci 406 ,

(us, UC).:'Ho1zin§er,'Musci Acroc. Bor. Amer. 33 as D. congestum
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(UC, DUKE, MIN) H0121nger Musci Acroc. Bor. Amer. et Eur 610 as

- D. congestum (DUKE) Grout, N. Amer.. Musci Perf. 259 as D

fuscescens (F, DUKE, FH). Renauld and Cardot, Musci Amer. Sept.‘8 '
: ey T ST

e

" as D. fuscescens (FH).

,j'Vancouver Is., Mt Arrowsm1th Tra1], Howelll Aug” 1, 1931 (Uc).

/

CANADA; British CoTumbia‘ Queen Char]otte Is., Graham Is , Brent

Creek SchofleId 30092 (ALTA) Queen Chariotte Is., Moresby Is.,

Uppep/V1ctor1a Lake, Schof1e1d 30840*(ALTA) Sa]tspr1ng Is. Boas

227 (DUKE) Vancouver Is., Long Beach, wade, June 1964 (DUKE).

3 g

o Haney, McC11nt10ck June 18, 1949 (CAS) Mannjng Prov;APark,,Flowers '

9523 (COLO). B T

'QKU;S;A. Alaska. Metkof Is. , Petersbury, WOrIAy and Schof1e]d 8666

(DUKE) Eto]1n Is . Nor]ey and Hamllton 8271 (DUKE) San Jdan
~

Baut1st1a Is., worIey and Hamilton 7176 (DUKE) Douglas Is.j

i Juneau Quadrang]e, Hermann 22142 (DUKE), Sitka, Canby 463 (U é) -

Mtn., Norris 7843 (HSC). " San Hateo Co., Howe 69 (). orick,
- Easfwood 890 (CAS). . Eureka, Eastwood 4561 (CAS) Humbo]dt Cd.

Ha1nes, Worley 12196 (SMS) Ca11forn1a ‘Del Norte Co.y near(Gordon

~.

'\

* Samoa Penn. R Franch Feb 1970 (UC) Idaho Bonner-Co., Hanna s

ol

FIat W of Pr1est Lake, Peterson 1104 (ALTA) 'Montana};'GIaéier

Nat1ona1 Park McDonaId Creek Imshaug 7954 (CANM) Oregon'

"Mulgnoman_Co., Larch Mtn., Redfearn 11571v(SMS). Coos Cos, Coos'

o . o ) . ”
. Head, Dotz Dec. 10, 1941 (F). Washington: Lewis co., Paekwood, _



Smith Oct. 22, 1966 (ARIZ). th Angeless ‘Hardhill 238 (SMS):

e

: Angcortes, Jackson Nov.<193'i 1954
(CAS). * Seattle, Bailey Jan. 1903 (uc)s S

| ‘ Dieranun suleatum was descr1bed by K1ndberg in 189GA?rom k ‘
‘specimens co]lected on Vancouver Is]and Br1t1sh Co]umbia by John
*Macoun His descr1pt1o% although brief, 1nc]uded d1agnost1c features
such as. the deep]y r1bbed capsu]es and the wide, excurrent costa.

A]though K1ndberg and Macoun adequate]y described this species 1t\1s '

148,

general]y ‘regarded as a synonym of D. fuscescens Th1s 1s undoubtab]yr

due to the fact that Macoun and K1ndberg have descrlbed 1nnumerab1e e

new bryophyte spec1es of which very few are cons1dered va11d Most -

4 2]

of the1r taxa are 1nc]uded as synonyms of prev1ously estab11shed ones

In the case of D, schatum, even Klndberg in th/,’or1g1na1 descrtptaon ‘

(Macoun 1890a)cons1dered 1t very c1ose to D. fuscescens and, as a
resu]t, 1t was treated as a synonym of D.. fuscescens by N11]1ams -
(1913) It ‘has not been treated at any taxonom1c Tevel since, even .
though it is actua11y qu1te d1st1nct and eas11y separated from D. |
fuscescenscon the character states c1ted in the original descr1pt1on

The characters that can be used to d1st1ngu1sh D. sulcatum are
{ \

the long excurrent costa, the w1dth and depth of the cqsta as seen in f_,'c

transverse-sect1on, the s1ze of the pap11]a found’on the abax1a1

surface of the 1am1na and costa and its spec1a11zed hab1tat vThe"
Y N
costa 1s always }ong—excuqrent, sometimes being 1/3 of the leaf

‘ Tength wh1ie_that of D. fuscesqena¢1s usually percurrent or only.
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s]iohtly excurrent. The costa of D. fusceacene.often appears more
excurrent than it actually is since the leaf is.narromly-lanceolate.
C]ose.examination typica]Ty shows one or two rowsaof.laminaﬂ cells
extending‘along the costa to the leaf tip; These lamina] Cells.do
i-not extend as far in D. sulcatwm and the agea'is:occupied hy |
costa]‘ce]]s. The’differencé between these two species is easily

- quantified'by examining the costa inrmedian transverse-section (Figs.
i27-13 '29-13)~ Dicranum 8chotum has avcosta mfdth ranging‘?rom 85-_

’;115 um at th1s point in the 1eaf wh1]e D. fuscescens has a costa

_E wigth rang1ng from 75 - 90 um at the same pﬁg:t;on In add1t1on,

the depth of the costa at the ‘same point is 40 - 60 ’um inD. |

sulcatum and 30 - 50 um 1n D fhaceecens,' The d1fference 1n costa-

volume 1s a resu1t of . more stere1d ce1ls in D.- Bulqatum where each

stereid bundle cons1sts of 3 to 5 rows of cel]s (F1g 29 13),

. while’ the stereid bund]es of D fhscescens (F1gr 27 13) seldom f
.'conta1n more than two ‘rows of: stere1d cells. The 1arger number of9
fstere1d ce]ls 1n the costa of D. schatum usua]]y g1ve the spec1mens

‘“,_a more pronounced kee] to the 1eaves than that found 1n D.. fuacescene

Macroscopica]ly, many spec1mens of D. 8chatum appear a darker,rf , -

duller olour than D. fusceecens, and th1s is part1a11y due to the

>

"'n‘_greater degree of papil]osxty Pap11lose surfacesvdo not refTect

, DRV B
: ~11ght as we]] ‘as smooth surfaces. The papi11ae are most eas11y seem

;in transverse-section'and nange in s1ze from 3-8 um in height on ‘
'ifgb. eulcatum (F1g. 29-f3) as compared to 0 - 3 um ‘on D. fusceacens.‘;
':'[FinaTIy,'thehabitat of D. sulcatum is unique withinzthe genus It is
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FIGURE 29. E?iqrandm suleatum Kindb.

.14

| .
6"
7.
8-

"9,10%

1
12-
13

Stem leaves (14x)
Perichaetial 1e§f (14#)"
Ub;é} laminal cells (280x)
Médian Taminal cé]]s.(éSOX) -

Basal laminal.cells (280x)
Capsules (1bx),

Peristome tooth‘(180x) -
. Upper_ transverse-section- (280x) K

Median transvefse-sectipn;(280x)'

R






FIGURE 30.

-A comparison of costa width, depth, and

-papillae size in Dicranum fuscescens Turn.

and Dicranum suleatum Kindb. The data were

'1recorded from med1an transverse sect1ons.v'

Solid c1rc]es (l.) represent spec1mens with

a 1ong, excurrent costa and grow1ng‘on

»'liring trees or logs.. Open circles (C))

.represent spec1mens with a percurrent costa ‘

and grow1ng on logs and humus. Tails on,the‘

dots represent papi]f%e'sfze.w Each dot .

represents the mean of five measurements takenAj‘

from a éing]egpopulatfon,
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" the only species that generally grows on Tiving trees although there
is_one species‘in the\close]y related genus Orthodicranumr (0. viride)
which grows:on 11vihg\angiospermous'trees‘in‘eastern'North’America.
Diqranum awlcatum'grows,on 1iving‘coh1ferows trees and this may be
useful in field identifications. .

" According to the original description (Macoun and Kindberg, 1892),
D. cr?spuluﬁ di ffers from.D. suleatum in having shorter stems, a s}ight]y'
less excurrent‘costa and smaller a]ar ce11; After examining the‘tYpe,
I feel that the species faTls well w1th1n the concept of D. sulcatum

and therefore, 1 have included 1t as a synonym of D. suleatum.

e

9, ‘Dicranum‘pallidiaetwm (Bailey) Ireland, Bryologist 68: 446. 1965.

" Dieranum f'uscescens forma palladweta Ba1'|ey in Ho]z s
Musci Acroc Bor. Amer. et Eur. 653. 1929.

_JType. "Mt. Margaret No]f Creek, Nash1ngton."
: ‘ (Lectotype-MIN', Isotype- UC') -

Plants in Iqose»to.dense,tﬁfts ub tels,cm‘tall; darkegreen, glossy,
growing on humué”or soi1" Stems sparsely tomentdse, tomentwm white to
__brown. Leaves when dry fa]cate-secund and s]1ght1y twisted when mo1st

fa1cate-secund to stra1ght, not undu1ate, (3 0) 4.5-8.0'mn long, |
}1anceo1ate, taper1ng to a sharp]y acute tip, tubu]ose, not keeled,
‘Asmooth or rare]y papi1lose on upper abaxial 1am1na1 surface, marg1ns
errate or. entire, unistratose or sometimes bistratose 1n spots 1n

tupper 1/3- costa wide, 175 230 (250) um just above a1ar region,

Y
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. 7 , :
percurrent, toothed on upper abaxia] surface, costa in transverse- .
section showing 7 to 9 gu1de ce]]s and no stere1d bands, ce]ls above
and below guide cel]s 1arge andwthtn-walled stere1d bands sometimes )
present in the 1ower ]/4 - 1/5 of leaf; -alar cells brown, b1stratose,-
o
Lth1n—wa11ed often reach1ng costa,‘ asal cells above a1ar reg1on
E rectangu]ar, th1n-wal]ed, smooth (30) 55 110 um_ long, median cells
& ' short-rectangular, in uniform rows, extend1ng 2/3 the way to the base,'
thin-walled (15) 20~ 40 um, not pitted upper ce]]s s1m11ar to med1an or .
s]ight]y smaller (]0) 15-40 um, thin-walled. Per1chaet1a1 Ieaves
: abrupt]y tapering to a short subu]ate ip. | | 't
| Dio1cous, ma]e plants as 1arge as ema]e p]ants.‘ Monosetous,
setae ye]]ow, 1.0- -3.0 cm long Capsu]es yellow to 11ght brown 2 5
| -3.5 mm 10ng, curved, strong]y r1bbed r1bs often dark- brown neck
short strumose, exothecia] ce]]s rectang lar, th1ck-wa11ed, stomates
1n one Xow at base of capsu]e, 24 34 um lo g. operculum rostrate,
1. 0 1 5 mm ]ong, annu]us of 1 to 3 rows of en]arged hya11ne, th1ck-lan

[

a wal]ed ce11s, per1stome teeth orange to red vert1ca11y striate,'
+0 5 mei- ]ong, 75- 90 (110) um w1de at base, dv ided about ha1f way
down into 2 segments Spores green to brown‘<11ght1y pap1llose,

(12) 15 20 um Chromdsome number, n= 12 - SR

' = y_-
Hab1tat and D1stribut1on (Fig 31) This spec1es is endem1c to |
i j‘ northwestern North America and has been col]ected 1n southern British
’f-‘ Co]umb1a, southwestern Alberta éwaterton National Park) Hash1ngton,
‘1," northern Oregon, northern Idaho, and. northwestern Montana.. It 1s

e usua]ly found growing on 5011 Or humus at higher elevations (>1000



I

. -

FIGURE 31. The known distribution of Dicranum pallidisetum

“'(Bailey)-lréiaﬁd;v . . o
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meters)}as shown by many of‘the po]]ection localities such as Whistler

Mtn.'ahd\Rogers Pass’in.gritish Columbia, Stevens. Pass and Stamped .

© Pass in 7ashington, and the s10pes_gf Mt. Hood in Oregon. : : -

I, :
| ; ’
‘ Se]ected Spec1mens Exam1ned EXSICCATI. Ho]zinger, Musci, Acroc.
Bor. Amer et Eur. 534 as D. fuscescons forma pallidiseta (MIN, UC)
. . ‘ e ) , . . ’ ‘(
CANADA. Alberta: Waterton Lakes Nat1ona1 Park, Cameron Lake Reg1on,

Ire]and 9531 (CANM) Br1t1sh Co1umb1a wh1st1er Mtn.., Schof1e]d and

WOrley 35532 (UBC). Grouse Mtn., Schofield 43101 (UBC) - Mt. Seymour,

~ Muelier 6781 (UC). Glac1er, Nak imu Caves, MacFadden, Ju1y 25, 1941

.v o

(DUKE). Roger's Pass, Krajina 65062171 (CAS).

U.S,A. 'Idaho‘ Bonner Co., Dadbenmife’4317'(F)v Montaha' >G1a51ér. )

Nat1ona1 Park, Fish- Lake, Yuncker and Yuncker 7-086" (DUKE) Oregon:

f_ Clackamas Co., Mt Hood Road to- t1mber11ne 1odge, Hermann July 11,
- 19 (WTU). Hood R1ver Co., MZ//Eggdq/§t11l Creek Forest Camp, Sv1h1a -
' ':475 (WTu). wash1ngton~ ’§;ev ns Pass, Leiberg 390 390 (US) K1tt1tas. -
| "‘Co.; Staﬁpede Pass., éT/ad 9472 (LAF) Lewis Co » Mt. Ra1n1er, e
:Ire]and-823J/fﬂ//;//L:1ngs Co., SlTver Peak Trai] _gllgx 534 (UC)
"Snoqua1m1e Pass _gxg 3199 (CAS) S s ky,w”

Dicranum pallzdzsetum was flrst descrlbed as a form of D,

;‘fuecescena 1n Ho]zinger AcrOearp1 Borea11 Amerlcani et Europeae

':-”f?exsiccati set’ from a specimen co]lected by JM. Bailey A short but

T

s .
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valld description was included on the exsiccati label and stated
"capsule and seta 11ght ye]]ow".» Ire]and (1965) e]evated the taxon
to the specif1c level based on addltiona1 morphologica] and eco1og1ca]
information. He d1scussed the- br1ef description and the add1t1ona1
_ note on the 1abe1 which: states "See Bryo]ogist p 1 1929“ - Since
there is no reference to the mater1a1 in the 1929 Bryo1og1st or any

other year, and Ho]z1nger,dned An May 1929, Ireland conc]udqd that

‘Zv.dthe artic]e referred to was never pub11shed As a-resu]t, it is

. _1mposs1b1e to ascerta1n who was the f1rst to récognize the taxon as

—"““L" status of the taxon -1 agree with Ireland that D quthesetum is-a

E _fother Dtcranum speciesjto have yel]ow setae and capsu]es is D

d1st1nct and who prov1ded the descr1pt1on on the label. B ';?f

| Ireland (1965) discovered that the internal costal morpho1ogy was
\.quite different from that of typica] D fuseescens 1n that D. |
if cescens forma paZszzseta 1acks stereid bands in the upper half of
zQ\\EQf (F1gs 32 12 32- 13) . He used this data to support spec1f1c
‘dist1nct spec1es It 1s the only member of‘the genus - ‘that 1acks
B stere1ds 1n the upper ha]f of the 1eaf In add1t1on, the seta and
“3 capsu]es are ye]]ow (as stated 1n the or1g1na1 descript1on), wh1ch is
A"a character state not.: found 1n any close]y re1ated species ' The only
::rcondensatum, an unrelated species endem1c to eastern North Amerwca

fAlso, the leaves of D. paZthzsetum are ‘tubulose. (Fig 32 12) Iike D

"I,muehlenbeeku, not kee]ed er D. fuscescene (Fig 27-1 3) The cap-

: ny :
:sules have a. short neck and struma srmiIar to that of D. fusceacens.‘

g . R L B “ . . .. | . _' o - . .
. . . . - . e »
R S i IR L
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FIGURE 32. Dicramem pallidisetun (Bailey) Ive.
o 1-4 Stém Teaves (14x) . "
;; 5   “‘ Per1chaet1a1 1eaf (14x)
) ) 6 bUpper 1am1na] ce]ls (280x)
’ 7 Medlqn.1am1na1 cells (280x) |
8  Basal laminal cells (280x) =~ =
-»9y 10 FCapsu1es (10x) -
o "‘vf1 :fuj Peristome tooth (180x)
- =;K -  _ ‘ o ”12tf_‘  Med1an transverse-sect1on (280x)
"13'i_v._Upper transverse sect1on (280x) -
14'; :*.Basaﬂ transverse-sectnon (280x)
S > b o SaE
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Section:. Muehlenbeékia‘Petersoh'Sébtf nov; *

Lectotype: Dicramum muchlembeckii B.S.G.  * R

'{ °

B" : PRy ) -
_ A
Costa in sectwne transversalt cum sterezdas '

Stereidae lumina grande. Capsulae non strumosae,
eollorun longorum. .. _ ,

1. - A

Y

Plants up to 8 cm tdﬁi Leaves not Undulate,”félcateQSecuhd“tp -

£

efect, occasiona]]y twisted lanceolate, apex acute, percurrent to

'excurrent, upper 1am1na cel]s short-rectangu]ar to quadrate, corners

often t/gnded'~wa%%s-smooth or p1tted med1a tr sverse- sect1on of.t;

o e
.ycosta show1ng one TOW . of guide cells. and/tw//stere1d b nds, 1umens .
ﬁ of stereids 1arge (about equa] to the wa]] th1ckness) Capsu]es -

 curved r1bbed neck long; annu]us present

g

'-‘ ‘ . . : . 2 o o -
\\ . ) . .- R A0

10.  Dicranum muchlenbeckii B.S. G Bry011°Eur.~Fas¢.v37-4o. 1:
» 148, 1847.- | ’ - .

Type : "Tusts Rhaetwe ot Tzefenkastel Muehlénbeck '
... 1844, detexit." (Lectotype BM' eac herb '
e S;himper).

Dicranun rautt Aust1n Bot Gaz. 1: 28 8. 1876. .

: Type _“Colorado, 1875, Brandegee (ﬁau) #
Lo (Lectotype NY')

-

 *To.b4Qalidly published at a later date; -

: . . . PN " . : .
2 L T W . o
vy L W o .
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’

Plants fin loose mats or small tufts, up to 6 cm tall, Tight-to

f"dark-green,'3f- 7 cm tall, growing on soil or humus. Stems ‘lightly -

tomentose, tomentum llght-brown' Leaves when dryﬂfalcatelsecund to

, erect similar when mo1st, somewhat concave, not undulate, 4-6 (6 5)

mm long, lanceolate to. ovate-lanceolate, tapering to an acute tip,

tubulose, not keeled smooth on. both surfaces marg1ns entire to serr-

-_‘ulate in upper l/3 un1stratose, costa narrow, l00—l20 um: wlde Just

‘above alar reg1on, percurrent or sl1ghtly excurrent, pap1llose on

_ upper abax1al surface, costay1n median transverse-section shoW1ng 6

to 8 guide cells and 2 moderately developed stereid bands, both

-bands extend1ng well 1nto the . apex, both adaxial and abaxial layer

vof external cells d1fferent1ated from stereid cells by larger lumens, :
B alar cells brown b1$tratose, thin-walled not reach1ng costa, basal i
cells above alar reglon rectangular, (40) 60 l00 um long, thln- |

"llwalled p1tted median cells rectangular, or 1rregularly angled ‘oid

’T'?7ﬂ24-50 (50) um long, pitted upper cells short, rectangular, somet1mes j,
E ;slightly 1rregular, smooth or p1tted lO 20 um long. Perichaet1al

: leaves shorter ‘than stem leaves the inngrmost abruptly narrowed to

;rpstrate, l 5-2 0 mm long, annulus of 2 to 3 rous of large, thick- :

a subulate t1p : 7';5 f-<-

Dioicous, male plants as large as female plants Monosetous,

v 3setae light—to dark-brown, 1. 8-2 5 cm long\ Capsules brown to yellow,»

‘ “4,2_5-3 2 mm long, curved, r1bbed not strumose, neck long, exothecial

.ﬁcells long-rectangular, abqyt 90 um. thin-walled slightly PlttEd-‘,::‘
'ﬁ$;5tomates feu. 1n,one row at base of capsule. 35 38 um 10“9* °Per°"]°
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-

Walled hyaline cells; peristome~teetn'orange to red, about 0.5 mm long,
85 95 um wide at base, vert1ca11y striate, divided 1/2 way down into 2
Segments, Spores 11ght1y pap11lose,_15 -20 ym, Chromosome number unknown.
“Habitat and Distribution (Fig.v33):' This species{is found dn moisﬁ,
she]tered,habitats at moderatley high e]evations,‘but usually below
‘-_timber1ine. Itwhas been co]]ected 1n the Rocky Mountains from northern
New Mex1co north to Banff Alberta as well as in the mountains of
- Alaska.- It‘probab1y:occurs in the mountains between Alaska and
A1berta'a1though‘linave not seen specimens'from this area In addition,5 o
it has been found near Great Bear Lake 1n the. Northwest Terr1tor1es,
,Green]and and the mounta1ns of Ma1ne Vermont, and the Gaspe reg1on |
of Quebec It is to be expected in the mounta1ns of Labrador It is
-a1so reported from the mounta1ns of Europe, Scand1nav1a, the Caucasus

— " of eastern As1a, and the S1ber1an Arct1c

¥

Selected Spec1mens Exam1ned EXSICCATI. Hp]zinger,'Musci Acroc. Borr
Amer. et Eur. 560 (us, uc) 'Sull. and Lesq., Musci Bor. Amer. ed. 2

- . M : B . S, -

\GANADA A]berta Bow R1ver watershed w11k1nson Creek bes1de Kanansk1s~ L

'.fCo]eman road,/Bird and G]enn 14202 - (CANM) P1pestone Pass July 6 1904 g

vi(ﬁol!ector Unknown) (DUKE) Britisb Co]umbia Sa]mon River, Brinkman
.'388 (DUKE).Y Rogers Pass, Br1nkman. July 2.1918 (CAN) Bes1de Banff

“’1,-{fNationa1 Park 51002 N, 115°47 W, Scotter 11487 (CANM) 922222



FIGURE 33. The North American distribution of Dicramem

, A;mue‘hlenbeckii BS .G.
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Anse]ema, Dunham A-118 (DUKE) Northwest Terr1tor1es GreatlBear

J'Lake, Port Radium, '66005'N, 118002 W, Steere 10011 (CANM) .
£

~ U.S.A. Ataska: Mt. McKinley National Park,"Hermann.213;)\(US){)
Fairbanks, Hermann 21034,(ﬁICH). Tolovana River,YWest Fork,

Shaoklette 5732 (MICH) wiSeman Crum 2153 (MICH)‘ Maclaren Glac1er,v

Shak]étte'ssso_(MIQH) Ar1zona ~ Cogonito Co. ., Humphrie's Peak;

‘Haring 10456 (ARIZ). Co]orado Gilpin Co., Corona,/Grout Jan. 1937

“i (DUKE) Lar1mer Co., La Poudre R1ver, Hermann 16997 (US) Hinsda]e-

,C ol. wh1te Cross Mtn . L1v1ngston 255 (DUKE). Pike's Peak Ho]z1nger '

560 (US) Bou]der go ., Silver Lake, Weber an LaFarge B43726 (LAF).
LaP]ata Co 3 An1mas River, M1chener 2]0 (COLO) Cllﬁr Creek Co »

o Summit Lake, weber et al. 811037 (CDLO) Ma1ne 4§i Katahdin, Lorenz

Aug 29, 1916 (DUKE) . Montana G]ac1er Co. s Logan s Pass, H1dden
Lake overlook Hermann 18096% (DUKE) " Columbia Fa]]s w1]11ams Sept

“30 1895 (F) Madison Cod, 19.2 km- E of Beaverhead Nat1ona1 Forest,

B Hermann 17935 (wTU) . New Mexico: wheeler Peak, Hermann 23969 (DUKE)

. .Vermont' Bur]ington, Rock Point, Grout June 14 1897 (TENN) wxoming; -

.\’

o I C S SN . . ~ PR
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: . 2 ST : ‘
chnanum muehlenbeakzt 1s close?y re]ated\to two species )g

"””brevszZzum. and D. spadtceum It is separab]e from the former by
S Ats” tubulose Ieaves while those of D. brevszlum are kee]ed. The

"~j’kother close1y re]ated spécies ‘D. epadtaeum. has tubulose leaves ;i{:f

-

. *Ye]lowstone Nat1ona1 Park Mad1son Junction, Conard,GUg. 18, 1953 '»;J‘H

ot
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s1m11ar to those of D, muehlenbecktt and the two may be difficult to

- separate, aTthough they do differ 1n a number-of ways. " These differ- N
ences are Tisted in Tab]e 7 and several graph1ca11y dispTayed in Fig.
35. The most s1gn1f1cant character which separates these two spec1es
is the width of the costa when measured just above the alar reg1on,

'ynw1th that of D. muehleﬁbecktt ranging from 95-120 um wide wh1]elthat :
of D spadtceum ranges from 65-85 um wide. The other gametophyt1c
characters listed in TabTe 7 over]ap slightly between the two species,
however when they are used in, conJunct1on w1th the ‘costa w1dth (F1g
35) the. d1fferences can be seen The costa as seen ‘in median
transverse sectxon,1s d1fferent between the two, s1nce that, ot)D. w
Muehlenbecktt aTways has the adax1a1 Tayer of externa] ce]ls differ-
ent1ated from the stere1d ceTTs by larger Tumens (F1g 34- 12) wh11e
that of D. apadtceum only rarely has a few cells in this Tayer -

: d1fferent1ated from the stere1ds (Fig 37-12) The median and upper
TaminaJ cel]s of D.. spadtceum are aTSo somewhat longer than the ce]Ts p
of s1m11ar areas in D. muehZenbecktt There aTSo seems to be a iu g |
difference in spore s1ze aTthough on]y a l1m1ted number of spec1men€/ |

\.

that were examined had sporophytes present. Those of D‘\&uehlgnbecktz S
~had spore sizes ranging from 15 - 20 um wh11e those of D. spadtceum ,f

has spore sizes rihg1ng from 20- 24 um.‘r:;7i"‘1

AG"_ - ,ﬁ-d‘

.«f’°..v'.i S 3‘3‘;11”:'3f\3r P



* FIGURE 34.

Décranum fnuehienbeckii B.5.G.

1-4

, 10

) Median transverse section (280x)

Stem 1eaves (14x)

_Per1chaet1a1 ]eaf (14x)

l‘Upper 1amina1 ce]ls (280x)
Median 1am1na1 céﬁls (280x)
oBasa] 1amina1 ce11s (280x)

Capsu]es (10x)

. Peristahe tooth (180x)

5
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a0 N
.



R R .WM%DB%GDMM D

y - ) . ) . ) B



» .

. Leaf length .

QI‘M"edian‘ cell length.

- costa1ce1 ls e

e S—

E -

- from D. spadicéun.

A Vi

_ TABLE 7. -Differences used in separating Dicramam muchlenbeckii’

g

I3

T

. D. yyehléhbeekii“‘

|

'D. spadiceum

«

. Costa Width

Upper cell Tength g
Adaxial layer of

" Spore size -

i

46

195-120 wm "

10-20 um-

o

* Mways differentidted

2024 um

5-9.5mm
" '65-85 um
. 40-70 um

T

o 20-3%wm

©15-20 um

<‘GJ .

S

-~

 Rarely differentiated -



“FIGURE 35.

' 1ength in chranum spadtceum Zett (()) and ' o >,'_- <

"measurements were taken from Just above the S

- o : . \ . i v \

A comparison of costa w1dth and median cell - e

Dwranum muehlenbecku B S G (.) Costa

-alar reg1on Each dof represents the mean of

5 measurements taken from a s1ng1e popu1at10n;"
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1. Dicranm epadweumeett , K. Sevensk. Vet. Akad. Handl. 5’('10):
e 120, © 1865. v 5 . o R
| Type "Port de Venasque, Crab1ou1es " (Ho]otypesv.? |

A UPst). o _ oA

Dteranum neglectum Juratzka, Laubm 47 188é

Syntypes - Qb Oest Pyrgas b. Sp1ta1 a Pyhrn",
, Juratzka (N') "Steierm: Reiting.b.

~. . Leoben 1900 m." .Breidler (W!);

, ‘ "Ruprechtseck in.der Kraggau 2580 m." . _
v Breidler (W!);  “"LeignitzhBle, Schiedeck . - L
Voo - u. Hochgolling b. Sth1adm1ng 1900-2850 m. % ST
) B " Breidler. (W') "Salzb.: Gamskarkogel b. : :
Vi - .$aste1n", reuer (wr% ;Radstadt$r Tauern

' - 1517 m.", Iwanziger (W! "Tiro - '
Hafelekar b. Innsbruck", Kerner (W!);

* .+ "Schlern'b..Bozen 1900 m,™, Milde (w')
o - "Hochalpe 'Saent'" Venturi (WT)5 "Mte.
N %on;inaSe, Sobretta Fiz Umbral ~Lorentz-
o S - | —

Dtcranum muehlenbecktt B. S G. var. negZectum (Juratzka) Pfeffer,
' Bryogeogr. Stud 23 1869 o

‘,(. . 4

chranum algzdum K1ndb Rev. Bryo] 23 17 1896

Types -"On rocks in a]p1ne reg1on Amer, Canada,
‘Rocky Mountains 2700 m above the-sea", .= =
‘Macoun (Syntype-S!).  "“Eur. Sweden (Lap]and)
ana Norway (Lal]e E1veda1)“ 'szgn. ;-

&

Dicranum athdum Kindb ssp subspadmceum Kindb Eur..N Am
L Bry1n 2:-199. 1897 S Ly B

" _Type,_ “Roéks in A]p r. Amer. ‘Can. Rocky Mts.! 2500
SRR m.", Macoun (Ho1otype S') e

chnanum bambergerm Schimp. in Par., 1Ind. Bryol 344 1895-'5~;f.7?:]';'
Hbm-,%lleg- tnc..epeczes przor. T R e
S e T T T T S

AT
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-'°f§?ells 1ong rectangu1ar. about 40-50 um 1ong. thin-wa]Ted s]ight]y

: fﬁﬁﬁfpittea stomates few 1n onfrrow at base of capsule. 32—34rum

A IR 175.
P]ants in 1oose mats or’ tufts up to 8 cm ta]] dark&green-to
almost b]ack 2-8 cm ta11 growing on so11 or humus Stems 1ight1y

tomentose, tomentum 11ght- to dark- brown Leaves when dry s]1ght1y

fa]cate secund base of 1eaf usual]y concave, when. mo1st erect or

;’only 'slightly fa]catersecund not undulate, 5~ 8 (9 5) ‘mm 1ong, broad]y

:‘]anceolate to ovate 1anceolate taper1ng to an acute t1p, tubu]ose,.

N
B

not. kee]ed smooth on both surfaces, marg1ns ent1re, un1stratose,

costa narrow, 65 85 um w1de JUSt above alar reg1on percurrent or
' rare]y s11ght1y excurrent, pap11lose on upper abax1a] surface, costa '['jv'
‘,. in med1an transverse sect1on show1ng 5 to T gu1de cel]s and 2 moder- =

' ate]y deveToped stere1d bands, both- bands extend1ng we]] 1nto the

4

.apex, abaxia] layer of external cells d1fferent1ated from stere1ds o

by 1arger 1umens, adax1a1 1ayer rare1y w1th a few d1fferent1ated -

o

ce]]s, a]ar cells brown1sh b1stratose, th1n-wa11ed not reach1ng

- _qcosta, basa] cei]s JUSt above a1ar reg1on e1ongate-rectangu1ar,
*t 0 75 (110) um long, thin- or th1ck-wa11ed p1tted med1an ce1Ts :~ ‘
~_.irectan9U1ar or 511ght1y 1rregu7ar ang]ed 40 60 (85) um 1ong, th1n-‘.
'}hh:walled, pftted upper ce]]s short-rectangu]ar or océasiona]ly s]1ght1y fls"
w‘j%be]ongatE- p1tted 20 35 (45) um ]ong, per1chaet1a1]eaves shorter

N ~fthan stem leaves the 1nnermost abruptly narrowed to a subu1ate t1p

Dioicous ma1e plants as 1arge as fema]e p1ants. Monosetous,‘; :

:';tijfsetae,-brown, T, 5 2 5 cm 1ong. Capsu]es 11ght- to dark brown. 2 0- -f}.'~

"n3 5 mm 1ong, curved ribbed not strumose, neck 1ong, exothecial




| 1arge, th1ck-wa11ed hyallne cel]s, per1stome teeth red about 0.5 mm
:) 1ong, 65 80 (95) um w1de at base, vert1ca11y striate, d1v1ded 1/2 way
s, down 1nto 2 segments. Spores 20 24 um, fine]y ‘pap1110se. Chromosome o
' number, n=12. f‘; A oo e z ;::::.} |
.¢'(>"_. P
;Habttat and Distribution (Fig“36) chranum spadtceum 1s a spectes
fthat grows pr1mar11y on-soil or humus over or around rocks on. the sub— :
a1p1ne, a1p1ne, and arct1c regions. ;t has been co]]ected 1n the?il
Rocky Mounta1ns of Co]orado and northward 1nto the Canad1an Rocky o
RMounta1ns of A1berta and northern Br1t1sh Columbia as we]] as. thei.
‘bwernecke Mounta1ns of-~the Yukon. Terr1tory and the Brooks Range ofu_f:‘T .
| '-“h?northern A%gska It also has been co]lected on E]]esmere Is]and :!“;nif-

RSN

,;Q J ;and Baffin“ s]and and probab]x\occurs in a- continuous pattern across

j A]ong the- eastern ooast of Canada, 1t has been’ co]1ected
| ‘bln habranor and "°rthe¥2ﬁquebec- In EUPOpe 1t is reportedﬁ?rom et |
‘k;hNorway, Frﬁ]and Sweden, the A]ps and the Pyrenees, in Asma it is ,fy:ﬂw:w

Tfound in beer1a and the A]tai Mounta1ns

L {‘;f W .ﬁ*_v‘; T ,.& e e
nﬁ”‘Se1ected Sp;;imens Examined CANKDA"-AIberta“ 'Jasper"ﬂattonaﬁ'Parkigf“fil
_fw11cox Pass, Lawton 1403 (NPU) Eritish Co]umb1a.. Yoho Pass, EgggggL;ﬁyﬁf:F
32 (us). Summit Lake, about 160 W of Ft. Ne]son, 124043'w, 58037'N, e
ET'Peterson 3008 (ALTA) Muncho Lake Area, A1aska Hw milepost 444 9 ‘ 3 ‘<n;b
.rilpeterson Creekg 125°49”ﬂ 58052 N, Peterson 3111 (ALTA) Newfoundlandu _‘f:

. ff”fLabrador, Indian Harbor,;
'7~¥7]¢;so°42 N, - LowA9828A;CANM) "s°”'



spadiceum |lett.

v

FIGURE 36. The North American distribu{:ion of Dicranmum :

&
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. . * ) .
Kallio June 27, 1963 (CANM). .Quebec:’ Lac Gabriel, 58006'N, 68038'W,

Ducruc 21-3 (CANM). Northwest[Territories: Great Bear Lake, Port

Radium, 66%95'N,‘118°02'w, Steere 10011 (SMS). Anderson River,

69018'N, 128930'W, Scotter 5134 (CANM). MWard Hunt Island, 83905'N,

74900'W, Brassard 4328'(CANM). Keel River Region, 64013'N, 127024'W,

-~

Scotter 14254 (C). Yukon Territory: Kluane Natioﬁa] Park, 60038'N,

137055'W, Scotter 18410 (C). Wernecke Mtns., 64030'N,‘135006'w,

Scotter 17986 (C). Firth River Basin, 68040'N, 141°W, Sharp MC-58-157K -
(c).

U.S.A. Alaska: Fairbanks, Hermann 21085 (US). Juneau, Hermann 22028

(US). St. Matthew Island, Hanna July 8, 1916-(F). Mt. McKinley
Natfopa] Park, Viereck 3137 (MICH). Gubic, 69928'N, 151030'W, Steere

16234 (DUKE). Colorado: Boulder Co., Diamorid Lake, Hermann 25915

————

(DUKE). Gilpin Co.; Tolland, Grout July, 1914 (DUKE). Larimer Co.,

Redfearn 11413 (SMS). Montana: Flathead Co., Lake McDonald, 48 km

E of Kalispell, Holzinger and Blake July 25, 1898 (MIN). Utah:

Duschesne Co., Ottoson, Flowers 9638 (COLO). ~ Wyoming: * Yellowstone

National Park, Host Creek Falls, Nelson and Nelson 5936 (US). Park
. . . . : ] . .

Co., Long Lake, Weber B44283 (MICH).
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Diéranum’spadiceum Zett.

C1-4

5
6
7

L4

8 .

9, 10

11
12

Stem leaves (14x)

* Perichaetial leaf (14x)
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12. Dicramm brevifolium (Lindb.) Lindb., Musc. Scand. 24. 187,

V.chranwn\(nuehlenbeckzz var. brev't,folﬂ,wn L‘l ndb. , Bot. Not. 80.
1865. N

Type: “Norway, co] B]ytt“ (Isotype-H!).

’

Dicranum congestum var. cir'r.'»atim' Schimp ., Coro11. 16. 1856.

Types: "In summis Alpibuse gr. in Helvel. Alp.
' Gemmi prope Schwarenbach (Sch.) in summo -~
Stockhorn (Bamberger), in Sueciae’ provinc.
emtiana1a (R. Hirtman) (Isosyntype- BM!)

Dieranum muehlenbeckzz var. cirratum (Schimp.) Lindb. Zn Nor‘r"l
Medd. Soc F. Fenn. 2 20. 1878.

Dicramum eirratwm (Schimp.) Lindb., Medd. Soc. F. F1.* Fenn. 6:
' 206. 1881. Hom. illeg. -

N <
Y

Dicranum brevifolium 1s-arspecigs tha§>might easily be.taken for
either D. fuscescens>0r D. muehlenbeckii since it has short upper cells
sfmi]ar to the‘former and'capsu]es with'1ong necks as ih the 1atter
Nevertheless, both of its varities are eas11y d1st1ngu1shed from these o
spec1es by severa] characters which are best summar1zed in the fo]]ow1ng

key. o o o S
1. Leaves tubulose (costa not a prom1nent r1dge on o
abax1a1 1eaf surfaces) e Ceeniean »....chranum muehlenbeckii
. - )—:3\\1, ' . .
1. Leaves keeled (costa prominent as a r1dge on

: abax1a1 leaf surface) N , L e 2
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2. Median ‘costal transverse-section showing
strongly developed, small Tumended
~ stereids (Fig. 13-1), laminal cells with
flat and.smooth walls .. ....... D. fuscescens

. 2. Median costal transverse-section showing
- moderately developed, large Jumened
stereids (Fig. 13-2), laminal cells with
bulging walls that form papillae or " . :
\ ridges ‘ Ceereenes 3
3. \Upper lamina unistratose; margins occasionally o
b1stratose locally ... D. brevifolium var. brevifolium

‘3. Upper 1amina-biz{ratose or at least with
numerous bistratose spots; margins ' '

~bistratose or occasionally. tristratose
10ca]1y O D. brevifolium var. bzstratosum

The deve]opment of the stereids’ in D. brevifolium yé1g 13-2)
is similar to that of D. muehlenbeckzz and D. 3padzceuﬂl1n that the

\',/y~

Tumens are not as small as the 1umens of other member# of the genus
(F1g~n13 1). In addition, a trapsverse-sect1on of D. brevszlzum
shows that the papillae are formed by protruding middle cell walls
(Fig;_39-13) instead of thickening’over the cell Tumens. The

papi11ae often coaleéce into ridges'that‘obscure cell arrangement

- (when examined. in surface view) and at times may g1ve a b1stratose
appearance to the-]eaves.‘ This makes it necessary to exam1ne spec1mensv
.byitransverse~sec¥ion*to determine if the apex aréa,iSvactually :
bistratoee, in phich case, it would be D. breviszium var, bistratoaum.
‘ Nomenelature* The'baéiOnym D. ‘congestum var cirratum Sehimper-pre-

dates that of D. muehlenbecktt var. brevifoliwm Lindb.; however, the

name D. cirratum may not be used for th1s taxon at the spec1f1c level
, : L



”

[+
since it was previously used ﬁor another species (D eitrratum (Hedw )
Timm ex Gaertn., 1802).which is now recogn1zed as Dicranoweisia

L

carﬁata'(Hedw.) Lindb. ex M11de.

‘12a. Dicramum brevifolium (Lindb.) Lindb." var. brevifolium.

~

Plants fn,dense 65£s or tufts, uo to 4 cm tall, Tight-green £o
dark-green, growing on sbil er humuse;!Stems densely iomentose,
tomentom brown to orange, often matteéf Leaves when. dry crisped to
fu]cate secund, when moist usua]]y stra1ght and sl1ght]y spread1ng,;
| sometimes fa]cate secund not undu]ate 4.0-6.5 (8. 5) mm 1ong
1anceo1ate to 1ong Tanceolate, taper1ng to an acute tip, keeled 1n,’
upper half, middle cell walls often bulging to form papillae or

ridges; margins entire to serrulate, unistratgse or bistratose; costa

wide, 150-165 um wide just above alar region,*percurrent or slightly

o

184.

excurrent, slightly toothed on abaxial surface, in median transverse-.

sect1on showing. 6 to 8 gu1de ce]]s and 2 moderate]y deveToped stere1d
. *bands, both bands extend1ng well into the'apex, each band cons1st1ng.
'~{off210r 3 cell 1ayer§, the abaxia1v1ayer of ‘external cells e1ight1;
h:differentiated from stereids by 1arge 1umen$, tﬁe’adaxia] layer not

d1fferent1ated alar ce]]s brown b1stratose, thln wal]ed -sometimes

extend1ng to the costa basal ce]]s above alar reg1on rectangu]ar to

short—rectangu]ar, smooth or s]1ght]y p1tted th1n- or th1ck-wa11ed

ASY

,50 70 um 10ng, med1an cel]s short-rectangular, corners often rounded



o
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in fairly uniform rows, extending about 2/3 to 475‘the distance to
the leaf base, thin- to thick-walled, (5) 10-20 um Tong, cell walls

usually bulging; upper cells similar to median, unistratose. Peri-v

chaetial leaves shorter than stem 1eaves,ﬂinnermost ones abruptly

#
narrowed to-a subulate tip.

Dioicous, male plants similar to female plants. 'Monosetous,ﬁ

setae brown, 1.5-2.5 cm long. Capsules.brown to dark-brown, 2.0-

 2.5 mm .Tong, curyed, ribbed, not strumose, neck long; exothecial

cells rectangular, thiek-wa]]ed, walls s]ightiy pitted,'30-701um
long; stometes-few, in one.]oose row at base of capsu1e, 31-35 um
long; opencd]a rOstrate; curved, 1.0;1:5 mm 10ng; annu]usvof”one or
two rowe of enlarged thick—wa]]ed hyaline ce11s; peristome teeth

dark-red, vert1ca]1y striate, about 0.5 mm 1ong, 65-80 (95) um w1de ’

at: base, divided half way down into 2 segments ‘Spores pap1llose,

14—20 (22) pm. Chromosome number n=12,

-~

Habitat and D1str1but1on (Fig 38): Dicranum breuifbliam Var |

‘d‘brevofblzum is typically found 1in protected rocky, hab1tats in'

montane or suba1p1ne regions. It has been most frequently co11ected

‘1n Br1t1sh Columb1a and Alberta at eIevatf&ns,ab0ve 1500 meters in _
~ sparce Ptcea glauca forests. aMore specifica]]y, the habitat is
-usually fairly open, not dense]y covered by a forest canopy, and

. relat1ve1y exposed to sun]1ght. A]so, the sites are usually such =
- well drajned ereas'as ridges and s]opes; In Nonth America, the type

variety also occurs as far north as the southwest corner of the Yukon.

v



FIGURE 38.

The North Amem‘_cah distribution of Dicranwn

»

brevifolium Lindb. var. brevifoliwi
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Territory and the Nahanni area 'in southwestern N.W:T., and as far.
south as northern New Mexico - Somewhat disjunct specimens have °‘

been collected )n boreal forest- habitats at Ft. McMurray, ATberta

T an%ﬁFt Church11] Man1toba but 1t does not seem to be common in

»these»areas It 1s aTso reported from the European Alps, F1n1and
Norway, and western and eastern As1a (including Siberia).

Selected Specimens Cited:  EXSICCATI: Lesq. and James, Mosses of

~ N. Amer. 103 (DUKE) Macoun, Can. Musci. 588 (US ue, CANM) Grout,
f*N Amer. Musc1 Perf, 259 (uc, CANM) HoTz1nger, Musci Acioc. Bor.

Amer. et Eur. 560 (CANM); :

f;CANADA. ATbérta‘ Banff Nat1ona1 Park,’ Upper Altrude Lake Frye
~ and Frye 2906 (DUKE) Jasper Nat1ona] Park Athabasca GTacxer,
Crum and Schof1er 4051 (DUKE) Lake Lou1se, Macoun 88 (US) Rocky '

- Mtn. ,House 52008°*N; 115926 W, Horton 7226 (ALTA) Ft. McMurray, \
- near Athabasca River about 40 km N of c1ty, Peterson 4680 (ALTA)

-ZBr1t1sh Columbia: Fort St. John, Correll 11921 (DUKE) Shushwap

'Lake, Adam s River, Br1nkman 2095 (DUKE) Roger s Pass, Macoun 115

(CANM) Salmon R1ver, Br1nkman 388 (US). Lake of Hanglng GTac1ers,

>'MacFadden 8298 (COLO) Pr1ncet6n Flowers 9542 (COLO) Ui]mer,

MaéEadden‘ZSQ (uc).” Man1toba " Fort Churchill, Twin Lake Hill, | |
Crum and Schof1e1d 7301 (DUKE). Yukon'Territory' Onion Lake;”112 km

S of Ha1nes Junctwon weaver 316 (ALTA) watson Lake, CorreT] 121]4

(DUKE) Lake L1ndeman N1111ams May T8 1898 (F)
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"FIGURE -39. Dieranim brevifolium l:irtdb_. var, brepifoliwn;.-

12 Stema]eaveS'(i4X) S
2 5 :  perichaetial leaf (14x)
_ , - _ - : s

é‘ZJ Upéér laninal cells (280x)”'7 ‘
L7"f g Med%ah Taminal éé]]s (280x) -
8- Basal fémina] ce]ls.(280x)=‘
9,10 | Capsules (1OX) o |
11 : xPeristome tooth (180x)

12~ Upper transverse-section (280x)

13  " Median transverSe=Seétion (280x)

|






U.S.A. Alaska: 'Haines. 88 km NW along Haines Hw., Hermann 21804 |

Juneau, Juneau Quadrang]e; Hermanni2%031 (U5}, 62240°N

'W, Viereck 5155 (MICH). Colorado: Boulder, Co., Lyons,

metefs, Weber B-6086 (COLO). San Juan’bo;:’Silvefton Youn

24 (MICH).. Montana: Flathead Co., West Glacier, Hermann 18221 (F).

W slope of Wheeler Peak, Hermann 23969 (CANM).

12b.  Dicramum brevifolium (Lindb.) Lindb. var. bistratoswn Ireland

ex Péterson var. nov. *

Holotype : Alberta, Banff National Park, Bow Pass.
On ground at 2080 meters in e]evat1on o
116928.5'W, 51940'N. Beil 103, 1965.
(Ho]otype-ALTA !

Paratypes: Jasper National Park, Sunwapta River,
N edge of Columbia Icefield. Turner
11427 (ALTA). Banff National Park, -
Spray River, Biel 354 (ALTA). Yukon
Terr1tory, Soutugrn Wernecke Mtns.
~ 64037'N, 136946'W, Horton 2695 (ALTA)

Plantae in tegites vel caespites, usque ad 5 cm altae, atrovirides,

crescens soZia vel homos FoZza sicea torta vel crzspa, non undulata

2.0-7.0 (8.5) mm longa, lanceolata, acuta, aptces versus bzstrata
marginibus ¢ntegrzs ad serrulatus, bistratus vel tristratus; costa

Zata, percurrentecuiexcurrente. Capsulae obscuro fﬂscae, curvae,

*To be validly published at a later date.

° Lake’Coi, Yellow Bay, Schofield 11710 (CANM); New Mex1co Taos Co.,

191.
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/ . .
striatae, non strumosae; collorum longorum; dentes peristomiti atro-
rubri, striati; membranae basales saepe adsunt. Sporae (18) 20-26

(29) wm. n=24 -

Plants in dense mats or tufts,‘up to 5 cm tall, dark-green some-
times almost black, growing on soil or humus. Stems densely tomen-
tbse,htomentum brown to orénge and matted. Leaves when dry curied
or cr%sped, rarely -falcate-secund, when moist usua]]y_straight and
spread1ng, often arch1ng away from stem at right angles., sometimes
falcate-secund, not undulate, 4.0-7.0 (8.5) mm long, lanceolate, broad
at the base, tipﬂsharply acute, strongly keeled.at least in upper 1/2,
not papiilose, but cell walls sfrong]y protruding to give appearance
of papillae or ridges; margins entire orféerru1atei bisf?étoée, tri-
stra;ose, or rarely unistratose in Upper 1/4;»costa wide, 150-170 |
(185) um just ébové alar region, percurrent or slightly excurrent,
s11ght1y toothed gn abaxial surface, in median Cross- sect1on ‘showing
6 to 8 gu1de cells and 2 moderate]y developed stere1d bands, both
bands extend1ng well into the apex, each band consisting of 2 cell
layers, the abaxial layer of'exterha{ cells slight]y'differentiated '
"%rom stere1ds by larg 1umens, the adax1a1 layer not d1fferent1ated
alar cells brown b1stratose th1n—wa11ed not reach1ng costa;

: basa1 ce]]s above alar region short-rectangular, smooth or
. s]1ght1y pitted, th1n- or th1ck walled, 20-60 (75) um long;

med1an ce11s short- rectangu]ar to quadrate, corners usua]]y

»rounded, in fairly un1f0rm rows , extend1ng to within 10 or 15 cells
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.of the leaf base, (6) 10:15,(25) um Tong, cell walls strongly
bulging; upper cells similar to median, usually completely.
bistratose, or at least biétratoselin'spo£s. Perichaetial
leaves shorter than stem leaves, the innermost ones abruptly. | \
narrowed to a subulate tip.
Dioicous, male p]anfs as large as‘female plants. Monosetous,q.

~ setae brown, 1.5-2.5 cm long. Capsules dark-brown, 2.5-3.5 mm
long, burvéd, lightly riBbed, not strumose, heck long; exotheciél
cells rectangular, thin- or thick-walled, slightly pitted;
stomates 5 to 8 in one row at base of égpsule, 36-39 um long.
operculum rostrate, 1.5;2.0 mm long; annﬁ]us of 1 or 2 rows
of large, thick-walled, hya]fne cells; periétome teeth dark-red,

rtically striate, 0.5 mm long, 75-90 um wide at base, divided
half wayApown into -2 or 3 ségments, basal membfanetbften present. .

Spores papillose, (18) 20-26 (20) wm. Chromosome number, n=24.

Habitat and Disfriﬁution (Fig. 40): This variety haﬁ,'at present,

been co]]ectéd only in Alberta and the Yukon-Territory’and it is .

apparentdy endemicvto western*North America. It should be expected
in British Co]dﬁbia and possibly in the Rocky.Mountains.of Montana.
. The Spgcimens that have been collected indicate that the habitét is’
similar to that of,D. brevifolium var. brevifblium which is'on.soil
or humus, often in rocky areas that are well lighted, and at higher

elevations of: the upper montane.



FIGURE 40. The known distribution of Dicranum brevifolium

var. bistrat{sum Peterson and Ireland
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Selected Specimens Examined: CANAbA. A1berta:' Jasper National,
Park, 1.6 km S of Pyramid Creek, Strinqer,‘June'Zl, 1965 (ALTA).
JaspeT National Park, O1d Horn Mtn., Beil, s.n., 1965 (ALTA). Bow
River Watershed, Elk Pass Road, just S_of Kananaskis Road, §irg.and

Seaborn 9606 (CANM), Banff NationaI‘Park, Panther Falls, Bird 8731

(DUKE). Lake Louise, Macoun 21a (US). Yukon Territory: Kluane

National Park, Bates Lakes, Douglas 8484 (ALTA).

Dieranum brevifolium var. bistrdtosum é}ffers from D._brevifoiium
var., brevtbetum, in addition to the b1stratose nature of the upper
lamina, by’ occas1ona1 tristratose 1am1na1 marg1ns, tomentum that is
somewhat thicker and leaves that arch away from the stem at r1ght
‘ang1es " Also, the per1stome has a short basal membrane (F1g 41- 1ﬁ)
‘and chromosome number is n=24 as opposed to that of n= 12 in the
var1ety brevszlzum

A1l of the morpho]og1ca1 difference are extremes of states found

in‘D.“brevibeium'var. brevifolium and therev1s 1ntergradat1on between .

the two. The variety brevtfbltum has occas1ona1 bistratose areas 1n
the upper 1am1na while the variety bistratosun has leaves that are:
"genera11y comp]ete]y b1stratose a]though occas1ona11y, ‘thqre are
un1stratose ‘areas present The margins are, for the most part
un1stratose in the var1ety brevszltum and bistratose in the var1ety'
btstratosum a]though each state may §; found in either var1ety The,'

.tr1stratose margin that is occas1ona11y found in the var1ety

. bzstratosum has not been seen in the var1ety brevszlzum " ‘The =

196.



FIGURE 41.
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Dicranum brevifolium var. bistratosum

Peterson and Ire]andv
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tomentum is thick ‘along the stems ef both varieties but it doee-seem
to be somewhat thicker on_the variety bistratosum; e]so,’the tomentum
~ appears to enhanee the Teaf's divengent ang]e‘fhom the stem. That
is, the stems with the thicker tomentum have leaves that d1verge
from the stem at angles somewhere around 900 and those stems w1th
less tomentum have‘leaves that diverge at lesser angles.
Thevsing1e distinguishing sporophytic character, the basal

membrane of the peristome, has~not been seen in the Jariety brenifblium
and it was seen in only two spec1mens of the variety btstratosum (the .

AN

only two w1th sporophytes) and it is poss1b1e that th1scharacter state
islnbt consistent. g
The?polynloid condition.ef the variety bistratoéum along with

the other morpho]ogica] differencee provide adequate reasons for

" separating th1s taxon from the variety brev%fbltum It iSVPOSSibie
~ that additional collections will reveal other d1fferences or enhance
: those a]ready noted and the taxon ‘could then be given the status of
. species. Due to the lack of additional material and the 1nter-

gradation seen, I choose to recognize this new taxon at the level of

variety.
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Section: Elomgata Hag., K. Norsk. Vid. Selsk. Skrift. 1914(1):

- 140. 1915 . _ %

“Lectotype: Dicramum éZongatum ehleich. ex Schwaegr.

: \

‘Plants'up to 8 cm tall. Leaves not undulate, usually erect and
imbricafe,‘lanceolate, apex aeute to obtuse; upper 1emina %ells
elongate and pifted or short and smooth, walls between upper cells
th{ck (distanceﬂbetween ce]]s‘usua11y > thap width of cell lumeh);
median trapéverSe-section pf costa showing one row of guide ce11sé
and. 2 stere1d bands, Tumens of stereids small (< 1/2 the wall’
th1ckness) Capsu]es curved to stra1ght r1bbed, neck short

annules present.

v

13. Dtcranum eZongatum Sch1e1ch ex Schwaegr. ,- Spec Musc . Suppl.

i

L 1(1): 171. 1811.

Type: "Legit in monte Touly ad terran, Schlemcher
(Holotype- G') v

Pra‘ j . R
Dicranum sphagni Wahlenberg,. F1. Lapp. 3370 1812. _Hom. illeg.
ine. 3peczes prior. . - o

chranum subflagellare ‘Card. et Thér., Proc. Nash.vAcadl
Sci. 4: 298- 1902 B
Type: "Kodiak, Tre]eaée,‘1899“e (Isotype-S!).

Plants in compact tufts;or mats up to 6 cm tall, light- green,'

growing. on so11 or, peat often among Sphagnum spec1es Stems

K . . : {200

200.
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moderately tomentose, tomentum brown to red. Leaves when dry erect,
imbricate, sometimes twisted, when moist erect andlimbricate, not
undu]ate, 3-6 (7.5) mm']ong, nérrow]y lanceolate, tapering to a

sharply acute apex, slightly keeled in upper 1/2‘to 1/3, smooth on

both surfaces{ margins unistratose, entire; costa narrow, 80-95 (110)

um wide just above alar regﬁon, percurrent or slightly excurrent, . =~

smooth, costa in median transverse-section showing 5 to 7 guide cells -

and 2 weak stereid.-bands, bdth)bands extending. into upper 1/3 of -
leaf, neitheruabaxia1.1§yér nor adaxial layer of éxtgrﬁal{ce]]s
differentiated from stereid cells; .alar ce]ls brown, thjn-QaI]ed,‘
not'extending tﬁ costa; basa] ée]Js above alar regibn elongate to 3
Tinear, 25-40 (55) ym'long, very thick-walled, pitted; median cells
similar to basal cells, 20-30 (45) um 1ong§ upper 621]s'sﬁort,_
rectangular, 10-15 um, cornérs roqhded; walls very thick{ smooth. '
,Périchaetia1 1eavé§ shorter‘thah stem Teaves, abruptiyfﬁarrowed
. to a-sub&1ate tfp.; | | v » ]
Dioicous, maTe p]énts éimilar to or,s]fght]y sma}]éf’thaﬁ-féma%e
' p]anfs and usually intermixed with them. ;Mbnosetous, setae %ing]e,
| ye]Tow'to5EiSﬁEf i72;255 cm fong. Céps@]es 1ight-brown,‘2.0-2;5 mm.yl
. Tong, curved, ribbed, not strumosé, neck short; exothecial cells
rectangu1ér, fhin-wa]]ed, not'pﬁtted, ab00£ 70 uﬁflong;'stomAtes few
f(fn one row at base of capsu1e, 35-40'um;’opercuﬁa rostrate, about _

1.5 mm 1eng; annulus of 2-3 rows of large thick-walled, hyaline cells;

peristome teeth orange to red, vertically striate, about 0.4 m Tong,

~75-80 (95) um wide at base, divided about half way down into 2

201.
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segments; spores papillose, 18-23 um. Chromosome number,.n=12.
Habitat and Di;tributibétéFig.?42): 'Diafanhm elongatum is thevmost
commdh member of the genussqn arct1c regions, and.is not urcomton in
a1p1ne tundra areas of the Rocky Mounta1ns It occurs from Alaska
eastward across arctic and. subarct1c Canada into Labrador and the .
Gaspe region of Quebec It las been col]ected as far south as
Co]orado in the«west and New Hampsh1re in the east Specimens are
usually found grow1ng in dense compact tufts or mats in open tundra |
or rocky hah1tats, occasionally form1ng extens1ve carpets covering up
:to 50“meters across Infmany cases it is. fdund growing with numerous
strands of the 11verwort AnaetrophyZZum mtnutum (Schreb eaﬁvcranz)’6

Schust. 1nterm1xed 1n the mat,

<

Se]ected'Specimens Exam%ned:. EXSICCATI; Austin , Musci:AppaI.'47f
‘(CANM) Holzinger, Musc1 Acroc. Bor.. Amer, et Eur. 599 (CANM), 633
(UC MICH, CANM) Macoun, Can Musci 592 (UC, CANM) Drﬂnmond,‘
Musci Amer. (Rocky Mtns. ) 91 (MICH), 92 (MIcH, CANM). Sull. and
Lesq , Musci Bor. Amer (ed. 1)_63»(MICH).' Sull.and Lesq., Musci
vo\\\Amer (ed. 2) 79 (MICH). Renauld and Cardot, Musci Amer;}Sept.
388 (MICH, cAWW). .

CANADA.- Alberta: Banff National Park, Frye 79 (CAS). Jumping Pound

Creek, Macoun 107c¢ (DUKE).‘;Jasper,'Tonquin Va]Tey,'MacFadden 633 (uc).

*Jasper National Park, Crum and_Schofier 5091 (MICH). Jasper Natidna] _v

v,
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FIGURE 42. The North American d
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Jasper National Park,>Signa1 Mtn., 52053'N, 117058'W, Peterson 3644

(ALTA). Mountain Park Area, Cardinal River Recreation area,-~Peterson
878 (ALTA). British Columbia: Beavermouth, Taylor 219 (UC).

58038N, 124940'W, Correll 12037 (MICH). }yéhit Lake, 160 km W of
Ft. Nelson, Peterson 2992 (ALTA). Newfound1dh

}d: Labrador, Black

Head, Cartwright, Wickes,July 15, 1940 (DUKE). Labrador, Northwest
River, Wickes,July 25, 1938 (US). St. John, Bard Harbour HiT],
Long 559 (MICH). Quebec: Mt Logan, Collins 5672 (DUKE), Hudson

Bay, Great Whale River, Marr M406 (MIN). -Port Harrison, Polunin
1687b (MICH). Gerin Mtn., 55904'N, 67014'U, Viereck 725 (DUKE).
Northwest Territories: Ward Hunt Island, 83°05'N, .75°00'W, Brassard -

4405 (TENN). Baffin Island, Lake Harbor, 63N 700W. Oldemburg July
< 23, 1939 (MIN). Small Tree Lake, ~610N, -105%, Maini 10 (CANM). Great

_ Bear Lake, Steere 10484 (DUKE). . Baff1n Island, Cape Doﬁset Po]un1n
238]3-(MICH). James Bay, South Twin Island, Doutt 2342 ( ICH)
Norman Wells, 65015'N, 126034'W, Jas1en1uk 2356 (ALTA). .\Tlowknife,

62032‘N;‘113°21'w, Jasieniuk 2295 (ALTA).  Devon Island, Truelove
Lowland, PetérSon 2542 (ALTA). Yukon Terr1tory Firth R1ver Bas1n,

68040 "N, 1419w, Sharp MC58107 (TENN). Dawson, 30,km;w of ferry,

Peterson 1420 (ALTA). Dempester Hw., 71 km up Highway, Peterson 1610

(ALTA). Mt. Klotz, about 150 km N of Dawson,'Petérson 1685 (ALTA).
U.S.A. A]aska Richardson Hw. , M11e 208 (333 km), Lutz 50-300 300 (DUKE).
Brooks Range, Mooney Lake, Jordal 2312 (DUKE) . Mt. McK1n1ey Nat1ona1

Park, Viereck 3056 (LAF). Romanzof Range, Shushan B1994 (UC)



Ia\
“. .

Wa1nwr1ght 75 km S of Shushan and Thompson B]72 (LAF). Bering

Strait Dist., 68°Q5'N, 165°32' W, Johnson et aZ 363 (COLO). Dry

Creek, 63953'N, 147020'W, Viereck and Jones 5922b (COLO). Colorado: '
Boulder Co., Weber and Dahl B-6977 (US). Clear Creek Co., Mt. Evans,

Weber et al. B11032 (COLO). Maine: Mt. Katahdin , Collins 2248

(MICH). 'Montana: Columbia Falls, Williams Aug. 17, 1895 (F). New
Hampshire: Mt. Washington, Allen July 12, 1880 (MICH). |

’ Dicranum elongatum iS- a élender species that occurs quite
frequent1y'1n the Arctic and a]bine areas of North Anekica and it
is normally easy to jdentify because of its habitat, small size,
and growth habit of very compact’cnshions These character

states plus the sm@)] capsu1es are usually mare than suff1c1ent

to distinguish this spec1es from a11 other Dicrana except for its
close re1at1ve D groenlandtcum According to Crum (1973) these
tufts are probably what the nat1ves were referr1ng to in Frank11n S
Journey to the Polar Sea (1824) as_"Women s Heads" because "when
“you k1ck them they never get out of the way"

The major character that d1st1ngu1shes these~twq species is the
shape of the upper 1am1na1 ce]]s ' Dicranﬁm eZongatum has uppeh cei]s
that are short .about 2 to 1 in 1ength/w1dth ratio with wa]]s that -
are smooth (Flg 43- 6), wh11e D. groenlandzcum has Tong upper ce]]s
with a- 1ength/w1dth ratio of about 4 to 1 and cell wa]]s that are
_Stronglypiztted'(Figd 46-6). . Both ;pec1esihave‘10ng med1an and basal

~cells with pitted walls. Leaf length is'élightly greater in

206.



FIGURE 43.

Dicranum elongatum- Schleich.
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D groenlandzcum although there is cons1derab1e overlap in this area.

If. the leaf 1ength is used in the form of leaf 1ength/w1dth rat1o and

': gr&phed’aga1nst the upper cell 1ength/w1dth'rat1o as seen in F1g. 44,
".the‘separation‘of the two species can-be graphically displayed.

. Although the leaves of D. groenlandicum are slightly Tonger,(on the

aVérage) thaﬁ leaves of D. elongatum, their length/width ratio is

about 6 tb 1 while those of D. elongatum have a length/width ratio

qf about 8,tq 1. ThisAis due to’the narrow natdre of the ]eaves of

D. elongatun and the shape of the leaf apex. Normally the apex of

D. groenlandicum is somewhat obtuse with a subpercurrent costa while

the apex of D. eloﬁgqtum is strongly acute with a_percurrent or-

s]ight]y ex¢urreﬁt costa. A]though this is generally true, and the
.character state may be used as an aid in separat1ng the two taxa, it

' ~is not consistent. 0ccas1ona11y spec1mens of-D. groenlandzcum w111

have acute t1ps with-a percurrent costa. F1gure 44 shows that the\

two species over]ap in both 1eaf and cell 1ength/w1dth ratio when a

number of specimens are compared; however, if the additional.

-character of upper ce]l wall appearance is app11ed (ppen circles

represent specimens with pitted walls, closed circles keprésent

,specimens with smooth walls) cOncisé groups are apparent.



A

..FIGURE'44; A‘comparfson of leaf 1ength/width ratio
- agajnst»upper cell length/width rafiq:gy
Dicxamun elongatun Schleich. and Dicramm -
gréenlandicu‘m Brid. 'C'Io\sed circles (@)
represent specimens with smooth walled ‘
uppér cells, and open circles (Q) iepresent"

specimens with pitfed walled upper cells.

_Eachvdot represents the mean of fiye'measurementS'

taken from a single population.
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14.  Dieranum groenlandicum Bridel, Musc. Recent. Suppl. 4: 68.
1819, ‘ o '

Type: ... Groenlandia ... Blumbach L
. - (Isotype-B!). :

q

'~ Dicranum labradoricum C. Mill., Syn. 1: 366. 1848.
| Type: !Labrador:  Kurr in hb. Kunzeano." not seen ' \
-~ fide Williams, 1913. '
Dicranum tenuinerve Zlett., Sv. Vet. Akad. Handl. II ]3: 14.
1876. .

Type: "Alten, in monte Store-Reipésfje]]-..."
(Isotype- UPS!). :

1

Dicranum macownii Austin, Bot. Gaz. 2: 96. 1877.

Type: "Peace River, 1871, Macouh."
(Lectotxpe—NY!). ’

~ Plants in'compect.tufts, up to 8 cm td]], }ight-green, growipg

'pn:soil. Stems moderately tomentose, tomentum brdwn‘fo red. Leaves
when dky erect and {QbriCate or rarely 51ight1y fa]cate—secund when
w91st strong]y erect and 1mbr1cate, not undu]ate (3) 4- 6 (8) m
~long, narrowly 1anceo]ate tapering to an obtuse or rare1y acute
apex, s]1ght1y kee]ed in upper 1/2, smooth on both surfaces; margins -
un1stratose, entire; costa narrow 55 70 (85) um wide Just above alar -
:reg1on, subpercurrent or rarely percurrent smooth, costa in median

' transverse-sect1on show1ng 5 to 7 gu1de cells and two stere1d bands,
both bands extendlng into upper 1/3 of 1eaf newther abax1a1 nor

adax1a1 1ayer d1fferent1ated from steried cells; alar ce]]s brown to

5%

-~

dark red, th1n-wa1]ed not extend1ng to costa basal cells above alar _.



5y

\regidn_e]oﬁgate,tq linear, 45-55 (70) um long, very thick-walled,

pitted; median~ce11s simi]ar to basal ce11s, 25-40 (45) um Tong;
upper cells e]ongate, very. th1ck wa]]ed p1tted 25-35 (45) pm
long. Perichaetial 1eaves shorter than stem 1eaves, abruptly
narrowed to a subulate t1p .

D1o1cous, male plants s1m11ar to female ones and usua11y inter-

mixed with them. Monosetous, setae yellow to brown, (0.5) 0.8-115

. (2.5) cm long. Capsu]e ye]]ow to light-brown, 1.5-2.5 mm 1ong,.

straight or rare1y s11ght1y curved, r1bbed not strumose, neck .

short; exothec1a] cells rectangu]ar, thin- wa]]ed not pitted, 45-60
um Tong; stomates few in one row at base of capsu1e, 27-30 (33).ym.

Tongs o opercula rostrate about -1.5 mm 1ong, annu]us of one to three '

rows of 1arge, th1ck-wa11ed hya11ne ce]]s, per1stome teeth red to
red brown, 250- 300 pm 1ong, 70-85 um w1de at base, d1v1ded about

ha1f way down into ‘2 segments; spores pap111ose, 19-24 um. Chromo-

. some number, n=12.

213,

Habitat and D1str1but1on (Fig. 45): 'The habitat of D. groenlandicum - .

is similar to that of D. elongatwn in that it is commonly found in

t*tundra areas, usua]]y in the more protected areas ‘such as in rock

% crevices and between hummocks. It occurs from the west coast of

‘l A]aska eastWard aeross Canéda-to the coast of Newfound]and and’

- extends northward as far as the Mackenz1e River Delta and Devon
Island in the Northwest Territories. Its southern-most limits are,-'

.l around Jasper National Park in the west and southern Ohtario'in the‘v

s
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LFIGURE 45. The North Americé_n distribution of Dfiégunu)n

gro,evnlandicum Brid. ' .
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CANABA. lalberta: Jasper Nat1ona1 Park Amethyst Trail, Crum-and

v | - ~
eastT It has not been found in the United Stetes except for Alaska.
It is a]so reported from Green]and (type loca11ty) ScandanaV1a,

acrpss the Arct1c 1nto Siberia, and in the A1ps

Selected Specimens Examined: EXSICCATI. Reneauld and Cardot,'Musci

", Amer. Sept. 6 (CANM).

Q

Schofield 5081 (DUKE)." W111more W11derne€§ Area, 53032 N, 118032 W,

Peterson 3455-(ALTA)‘ Jasper Nat1ona1 Park, Signal Mtn.,. Peterson

- 3672 (ALTA) British Columbia: Queengghar1otte Is, ; Graham«Is s o

Tow Hill, Schof1e1d and Kragina~39376{UBC). Summ1t Lake, about

160 km w of Ft. Nelson, ﬁgterson 2996 (ALTA). Ca]vert Is. Schof1e1d

<

and N1]11ams'27113-(DUKE Man1toba Churchi]],:EskjmobPOint; Crum

and Schofield 7169 (DUKE) Newfound1and' Labrador,’Batt]e'HanbOr;

More 1898 (US).: Gros Mogne National Park, 49942'N, 57956"W,

"216.

Bouchard and ﬂ_x_June 20 1972 (CANM).  B1033'N, 55°53 W, Tuomikoski .

- 3471 (MICH). 0ntar1o Ottawa D1st . Mer Bleue, .Macoun Aug 12, 1803
"(CANM).- Quebec: Leaf River, 58005' N 72°40 W, Marr 89a (DUKE) .

Port Harr1son, Po]un1n 1672a~2 (MICH) Ant1cost1 Isﬁand Jup1ter
River, Macoun Aug 20 1883’(CANM) Hudson Bay, Great Whale R1ver, ‘

Br1sson and Forest 397 (CANM) Northwest Terr1tor1es : R1chardson

Mtns » 68004'N, ]35025 w KraJ1na 63071173 (DUKE) Ft Enterpr1se,

. 64028'N, 113°10! w P1ath Aug 1, 1970 (SMS? Mackenz1e R1ver De]ta,
‘\w of.Anderson,R}ver,-Scotter 5049 (CANM). Norman Wells, Peat. P]ateau,




7

Trai], Jas1en1uk 2287 (ALTA) Devon Is., Truelove. Low]and Peterson

65014'N, 127004 W, Jasieniuk 2328 (AtTA) Yellowknife, Ingraham

2549 (ALTA). kaOn Territory:. Dawson,C1ty, Bonanza-Creek, Macoun },

July 18, 1902 (DUKE). Wernecke Mtns., 64930'N, 135°06'W. Scotter

17973a (C). Mt. K]otz area, about 150 km N- of Dawéon C1ty, Peterson )
eso (). o B

e L : . {

U.S.A. Alaska: Annette’ Is., xerdam, Sept 247 1951 (DUKE) Wonder 3
1‘9‘ N

-Lake; GQOZB'N 150055'W, Weber and V1ereck 10328 (UC) - St. Michael;

Setchell 49 (UC). Bethel, Yorke 6644 (F). Sewird Peninsula,

Kuz1tr1n Lake3 S1gafoos 1501 (MICH) Upper Saicha River; 64940'N,.
144015'W, Johnson 57 -(CANM) . B

Natia—

9;3,'

Dtcranum groenlandtcum 1s a species with an arctic and a1p1ne
d1str1but1on that 1s quite s1m11ar to D. eZongat&m The two spec1es-

are c]ose]y re]ated and grow in 51m11ar hab1tats and norma]]y,

L m1croscop1c characters must be exam1ned to separate them Dtcranum '

groenlandtcum has pitted wa11s of the upper cel]s (F1g 46- 6) wh11e
D. eZongatum has°smooth walled upper cel]s (F1g 43 6) Th1s
Q

character is supported by 1eaf and cell length w1dth rat1os (See = -
& .

Fig. 44 and Dlscuss1on under D eZongatum) A
When mature sporophytes are present they can a1sq>be used to

d1st1ngu1sh the two spec1es - Al spec1es of Dtcranum, except D.

groenlandicum and D. rhabdocarpum, have curved capsu]es Those of v:,

=4

D. groenlandtcum are rare]y 511ght1y curved; genera11y they are

217.
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FIGURE 46. Dicranum groenlandicum Brid.

Ql 1-4 Stem leaves (14x)

5 . Perichaetfa1'1eaf (14x)\'

6 Upper(1amina1 cells (280x)
7 Median laminal cells (280x)
~ Basal laminal cells (280x)

9, 10 - Capsules (10x)

1 Peristome tooth (180x5
12 Median transverse-section (280x)
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straight (Fig. 46~9) and quite different from the curved capsules of

\
D. elongatum (Fig. 43-9), although,

‘..rv \ -
straight or\erect}state might suggest that the species belongs in

they are similar -in size. This

the~5egregate genus Orthodicranum; however, D. groenlandicum has

e - ribbed capsules, bistratqse'a1ar cells, and a habitat of sodl. All

=~

\‘\\\_ of these character states are found in the genUs'Dicranum; not

\B;Eﬂbdiczgggf. In addition, its closest relative, D. elongatﬁm,

t e : L
is a species with curved-capsules and unquestionably a member of

the genus Dieranum. L ) —— :
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Section: Spuria B.S.G., Bryol. Eur. Fasc. 37-40. 1: 118. . 1847.

Lectotype: Dicranim spuriun Hedw.

Plants up to' 14 cm tall. Leaves undu]até, faIcate-secund to‘
erect and imbricate, lanceolate to ovate-lanceolate, apex acute to
obtuse; upper lamina cells shqrt-rectahgu]ér to triangular, |
SOmetimeslwider thén long, arranged'in loose irregu1ér rOWS ;
ﬁedian transvérse¥section of costé showing oneifow of guide-ce11s
and 2’stereid bands, lumens of stereids small (< 1/2 the wall |

thickness). Capsules curved, ribbed, neck short; annulus present.

15. " Dicranum condensatum Hedw., Spec. Musc. 139. 1801. non plate 34.
Type: "Locus terrestris, circa Lancaster Pensilvaniae
lectum a Rev. D. Muehlenberg.” (Holotype-G!)

-

Dicranum sabuletorum Ren, et Card., Rev. Bryol. 15: 701. 1888.

Types: "Sull. and Lesq., Musci Boreali Americani
- exsicc. Florida (Fitzgerald, Sawyer).
Louisiana (Langlois). Carolina (H.A. Greenm)."
%sosgntypes: Sawyer (MIN! US! MICH!), Green
NY!). - .

Dicranum avenarium Ren. et Card., Rev. Bryol. 15: 70. 1888,
nom. mud. | A - -

Cocalyphun condensatun (Hedw.) P. Beav., Prodr. 50. 1805.

Plants small fo-medium, up to 6.5 cm tall, in loose to dense

: matE; light-green, usually growing on sandy soil. Stems moderately -

h 3



tomeotose, tomentum 1ight- to dark-brown. Leaves when dry strongly
crisped or rarely only falcate-secund, when moist straight or
‘fa1cate secund and imbricate, s]1ghtly undulate, (2.0) 3.5-6.5 (8 0)
~m long, gradua]]y tapering to a sharply acute apex, widest at or
near the base, keeled in upper. 1/3 upper 1/4 very twisted, 1am1na
'pap111ose on abax1a1 surface or rarely smooth marg1ns serrate to
entire, un1stratose, costa narrow, 90-110 (125) um wide just above
alar reg1on, percurrent or often slightly excurrent, strongly
toothed on abaxial side 1n upper 1/4, pap11lose farther down, costa
in median transverse- -section showing 6 to 8 guide ce11s and 2 we11
developed stereid bands, both bands extend1ng well 1nto the apexy
abaxial 1ayer of. external ce11s we]l differentiated from stere1ds
by large 1umens, adaxial layer not d1fferent1ated a]ar ce11s
usually brown, bistratose, thin- wa11ed not extending to costa,
basal cells Just above alar region (40) 60-100 (115) um 1ong,
thick-walled, s]1ght1y pitted, with an abrupt change to short-
| rectangular or triangular median cells, 8 0-15 (22) um longs’
_upper cells short-rectangu]ar or triangular, not pitted,. somet1mes
wider than‘]ong, 5.0-12 (17) pm 1ong, thick-walled, in rather
_un1form rows ; marg1na1 cells similar to median or slightly 1onger
Perichdetial_]eaves slight]y shorter than stem leaves, the innermost
- ones ebrupt1y natfowing to a‘subulate tip. |
D101cous, male plants dwarfed, growlng on tomentum of.fema1e.

Monosetous, setae yellow, (2.) 3 0- 4 5 cm long. Capsujes cofved;

bent at a sharp angle where neck Jo1ns seta, 1.5- 2 5 mn 1ong,-

222.



— 223,

‘f'$1ight1y ribbed,.usha11y strumose, neck very short; exothecial -
cells thick-walled and rectangular in middle, quadrate or tri-
angq]ar in neck; stomate§ few, in one row at base of capsule’

26 — 3?/56-7335}\bpercu1a rostrate, 2.0-2.5 mm long; annufus
f%agmen&ing, composed of 2 rows of hya1ine, thick-walled ce]is;
peristoﬁgvggeth red, vertically $triate, about 0.5 mm long, 60-

90 (105) um wide at base, divided half way down into 2.segments.
Spores green to brown, papillose, 18-22 um. - 'Chromosome numbér,

n=12 (11 + x + y).

Habitat éhd Distribution (Fig. 47): ‘Thié distinct species is*
'endemié‘to eastern North America Beihg found from the Magdalen
Is]apds'just north of Prince Edwéfd Island southward as far as _

the’Florida Keys. Its western"1imits‘are reached in northern
Michigan, eastern Oklahoma and;southéastern Texas. The normal
habitat of D. condensatum i§ sandy, well drained soil, usually

in such open afeas aé pine forests. It may occasiona]]y be found
',growing in dense woods. and may be’found in associatioh with D. |
spurium in such caées; Pborly developed plants are'sohétjmes

found on-thin soils over rocks.

~ The northern 1imit of the continuous distribution pattern -

of this species expendsuthrbugh.Arkansas, along the northern
. Kentucky border and northwahd through V{rginia and Pennsylvania

into southern New York. The most northern localities of northern

Michigan and the Magdalen Islands represeht  specimenﬁ'from either
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FIGURE 47. The known distribution of Dicramum condensatum Hedw.
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~in "pine barrens".
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‘proposed refugial areas or, in the case of the M%gda]én Islands,

areas bértia]]y surrounded, but not covered by the ice (Prest, 1969).

In these disjunct localities the'species‘was—co11ectgd on sandy soil

Ay

Selected Specimens Examined: - EXSICCATI. Austin, Musci Appé].'96

-as D. spurium var, (NY, FH, CANM). Drummond, Musci Amer. (Rocky

Mtns.) 48 as D. congestum (DUKE). Grout, N. Amer. Musci Perf.
158_as D. pallidun (FH, DUKE, MICH, UTAH, CANM). Holzinger, Muséi-v
Acroé; Bor: Amer. 54 as D. sabuletorum (NY, ﬁiCH, CANM,‘DUKE); 

533 as D. Beigeriv(NY, CANM)( Macoun, Can. Mosses ]§081 gerfes,
24§.as b.-pallidum (FH). Renauld and Cardot, Musci Amer. Sept..9
as D.‘éabuZetorum (FH,YMfCH). Small, Mosses of Southern U.S. 33

(DUKE, CANM). 36 as D. pallidum (FH, NY, CANM, US). Sull., Musci

 Allegh. 160 (NY, FH, MICH). - Sull. and Lesq., Musci Bor. Amer.

(ed. 1) 68 (NY, US), 68b as D. spuriwn var. (MIN, US, MICH, NY).
Sull. and Lesq., Musci Bor. Amer. (ed{fII) 85, 85 as D. spurium
var. (MIN, MICH, NY). :

~ CANADA. Quebec: Magdalen Islands, Alright Is., Reilly 687 (CANM).

U;S,A; Arkansas: Gariand Co., Hot Springs National Park, Demaree

22736 (DUKE). ‘Saline Co., Alum Fbrk;:w of Benton, Anderson 11304
(DUKE). Alabama: Dekalb Co., Little RiVer'Canan, La@g;on.1639

~ (DUKE). Baldwin Co., GuIf State Park, Webster and Wilbur 776 (DUKE). =
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Mobile Co., 6.4 km E of Citronelle, Webster and Wilbur 760 (DUKE).

Florida: Gulf Co., Port St. Joe, Schormherst, Mar. 15, 1940 (DUKE).
Franklin Co., Dog Island, Reese 753 (DUKE). Marion Co., Ocala
National Game Refuge; Wilbur and Webster 2675 (DUKE). Florida Keys, /

Big Pine Key, Small et al. 3666 (MICH). Georgia: Lincoln Co., 6.4

km SW of Lincolnton, Wilbur and Webster 2787 (MICH). Lincoln Co.,
4.8 km S of Standford, Wharton 1762 (MICH). Louisiana: Sabine

2

Cp., 6.4 km NW of Hornbeck, Reese 9352 (US). Washington Co.,

2.4 km N of Vernado, Reese and Thieret 7737a (US). Maryland:

Silva, vicinity of Salisbury, Smith,69 (CANM). M{chigan: Alger
Co., Pictured Rocks, Steere 589 (MICH); “Emmet Co., Bit Stone éay
Nichols ggg:(Mch)Q Missouriz St. Genévigxe Cg;, Pickle Sprihgs, :

1.5 km E of Farmington, Peterson 3329 (ALTA). wayne Co.,

; "/ -

Nfl]iahsVé]fe, Russell 23 (MICH). .Mississiggi:f Harrison Co., E
~end of Ship Island, Reese 3154 (US). New Jersey: Mammouth Co.,
Lakewood, Small 3128 (CANM). .ﬂgg_York: Greene Co., 2.6 km E of

of Palenville, Smith 20229 (CANM). North Carolina: Burke Co.,
‘Bennett Mem. Park, Peterson, May. 8, 1975 (ALTA). Nash Co., 2.4
km E of Middiesex, Anderson 3635 (DUKE). Oklahoma: Delaware Co.,

Dripping Springs, Redfearn 20962 (SMS).~ALeflor¢ Co., 2.4 km W of 5

Brokeh Bow, Redfearn 19882 (LAF). _Pennsy]vania{,'Dauphin Co., Small

Nov. 1, 1892 (LAF). South Carolina: Fairfield Co., 16 km W of

Ninnéboro, Culberson 7549.(DUKE),> Lancaster_Cd.,vNear 40 acre

" Rock, Stimson 4418 (DUKE). Tefinessee: Knox Co., New Hopewell,

. Sharp 34839 (MICH). Putnam Co., Monterey, Sharp 3699 (CANM).

o



Seview Ce s Bruchy Mt., Sharp 3548 (MICH).' Texas: (Near Harwahd,
ggggt Feb 1931 (DUKE) 1rgin1a Orange Ce;, 6.4 km SWof
Ruckersville, Ireland 995 (CANM). Qabe'Henry; near“Coles; Leohard
and Killys 233 (COL0). " - '
, N

”}n its-typica] form Dieranum coﬁdensatum~is headi]y gistin-'
guished frdm all other North American Dicrana by having a twisted-
‘compact appearance, solitary setae, tapsules that areibent‘aharply"
at the'connection to.the setae, and a Habitat of sahdy Soil. In
the sterilé or atybicaT forms, ft~might be confuséd“with b
gpurium, D. ontamense, or even D, fuscenscens and\D undulatum
Gametophyt1ca]ly, D condensatum dwffers from D. spurtum by 1ts

much narrower 1eaves that d1verge from the stem at a much _sharper

ang]e and have fewer undu]at1ons From D. ontariense it is d1st1n—‘

,~gu1shed by shorter, crisped 1eaves weaker serrations on "the margins

- and short ‘marginal ce11s that se]dom exceed 15 um in ]ength

| ontartense has long falcate-secund 1eaves w1th 1ong ce]ls in the
:marg1n that often reach 65 um in 1ength ~From D. fuscescens it

should be eas11y d1st1ngu1shed by 1ts irregular areo]at1on and.J
',short 1eaves, from D. undulatum by its excurrent or percurrent ‘

_ costa and the abrupt change from 1onger basa] cells to shorter

-

o Lo L

- median cel]s. A .

" Nomenclature: This species has’been,theisource of considerable .

- nomenclaturalfconfusioh (Petersdh, 1977a) because in Hedwig's'.

228.7



FIGURE 48.

5
6
. 7
8
9

Dieranum condensatum Hedw.

11
12
13

1-4.

: : a. ) .
+ 9, 10 - Capsules (10x)

- Peristome tqoth.(140x)' R

Stem leaves (14x$&

Perichaetial Tleaf (14x)

Upper Taminal cells (280x)

Median ‘Taminal cells (280

Basal Taminal cells (280x)

Medﬁén.transverse-section (]40x)

Section of alar cells (140x)

et
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herbarium-there are three discordant e]ements on the type sheet :

(F1g 4&) Hedw1g (1801), <4in his plate 34.which is 1abe11ed D

’ condensatum, drew the spec1men to the far left on the type sheet

231.

however,»1n hlS description he deffh1te1y descr1bed the spec1men on

. on the far r1ght of the type sheet It is the spec1men on the 1eft

that has caused the confusion and the genera] acceptahce of Renau]d

_ and Cardot S name D._sabuletorum as correct. In fact, there has 5,

been ]1tt1e agreement as ‘to'what the spec1men on the 1eft actua11y o

TN,

...
»

;_represents. There is- a note attached to the type sheet‘1n_the

- hand of Elizabeth G. Britton stating?

f "Numbered in penc11 by me Aug 18, ‘1891,

&

has tw1sted leaves w1th non porose ce11s

’ ——l

2. has stra1ght 1eaves with porose. ce11s ST -/ ‘
2.8 probab1y D. scoparium f -
| 1f 1s what has been ca11ed D. condensatum = D

sabuletorum Ren and Cardot Bot Gaz XIV

P .t XI; A.

3. seems to be st111 d1fferent spurium7"

]

Her number1ng starts from the r1ght 'S0 she has referred the; confus1ng

spec1men on the 1eft to D. spurtum ‘

>

RERERES Cardot exam1ned the sheet in 1893 and accord1ng to his note

attached to the bottom r1ght corner, No "3 (he used Britton' s

number1ng system) is a sma11 form of D. muehlenbeckzz B.S. G ~He ,
a1so placed No. 1 under hws D. sabuletorum wh1ch was descr1bed in

1888 (Ren and Card 1888), and: %greed w1th,By1tton that No, 2 is

Lok



FIGURE 49.

L8]

Hedwig's type sheet from the Genevé Herbarium

2

“with three Dicranﬁm species attached. The

hoi’otype,of Dicranum condensatum Hedw. is‘

indicated by the.anrow.

c

&






| D. scopariwm.  The type was'examined-again by R.S. Williams for his
work on the Dicranaceae .in North American Flora (1913), and he
agreed with both Britton and Cardot as to the determinations of

No. 1 and No. 2, but said No. 3 was probably D. fZageZZare beeause

/‘-aof the + erect capsules and the smaller cells in the upper part

In all probab111ty, Renauld and Cardot did not exam1ne the
‘type of Hedw1g s D. condensatum before descr1b1ng D. sabuZetorum
-since\they stated explicitly in their ohiginai list of syhonyﬁy
that D. condensatum Hedw. was not included. Eleven years‘]ater;'

after examining-the type.(as evident by Cardot's label on the

~+ specimen), Cardot stated that D. sabuletorum R. and C. =

condensatum Hedw. (Cardot,'18§9). However, he chose to retain
the hame D. sabuletorum stating that Hedwig's contept of the
spec1es was poor. He noted that*Hedwig said'the species was- not
" undulate or crispate (Cardot also sa1d that 1t is not undu]ate)

and that the plate was not of D. condeneatum .

I have examined the type sheet and def1n¢te¥§/a;;ee as to No./

1 be1ng D. condensatum Hedw. = D. sabuletarum R. and C., and to

No” 2. being‘D ééopdfiﬁm Hedw. I must agree~W1th Williams on the

-_determ1nat1on of No. 3 This species has the eharacters mentioned

by Williams plus a un1stratose alar,reg1on Both D. epuriwn Hedw.

and D. muehlenbecktt B.S.G. have b1stratose alar reg1ons Therefore,

“since D. fZageZZare, D. acoparzum, and D. condensatum -are all

Hedw1g1an spec1es, it perhaps shou]d be assumed that he d1d have

- a good concept of each! -Furthermore, as‘N1111ams po1nts out,_

234.



Hedwig's description of D. condensatum states "Pedunculi pallidi",

.and No. 1 is the only specimen on the sheet with ye]low setae,: No.

2 is e11m1n§ted due to lack of an annu1us and No. 3 does not have

. a curved cap%u]e

It is unfortunate that Hedwig's p]ate p1ctures the wrong speci-
"men, but ‘his. descr1pt1on definitely c1rcumscr1bes specimen No 1 on’

4the type sheet .Also, the three spec1mens ‘are easily separab]e, and
accordlng to Art. 70 of the Internat1ona1 Code of Botanical Nomenclature
(Staf]eu et al. 1972) No.1 is a 1eg1t1mate type Therefore a
type exists that represents what the author 1ntended accord1ng to
his descr1pt10n and, in agreement with Williams, there 15 no .
reason not to accept D. condensatum Hedw. as the the valid name

- for the spec1es 'HedWig's specimen from the Geneva Herbarium (G);
collected in Lancaster, Pennsy]van1a by Rev. D. Muhlenberg and 1”
placed on the r1ght s1de,of ‘the type sheet (as indicated by the
arrow on'Fig. 49) +is confirmed»as the holotype. Hedwig's'p1ate.34

is excluded.

16. D'z,cranwn 8pu.mum Hedw. , Spec Musc. 141. 1801.

Types: "In sylvatcens arenosis Ducatus Mbgapolztanz
' . Timm, in alpium Sanensium rupestrtbus Brtdel
In pinetis arenosis Erlangensibus ...
(Syntype - "Erlang 1796"-G!)

: 235.
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‘Dieranum brachyeaulon Kindb. in Macoun and K1ndb , Cat.
Can. P1. 6: 34. 1892

;Type: "On dry rocks in open woods near the
1ighthouse at Yarmouth, N. S., June 23,

1883. (Macoun)". (Lectotype-CANM‘
Isotype- -NYT).

| Cecazﬂwuim (Hedw.) P.-Beauv., Prodr. 51. 1805.

P]ants medium to large, up to 8.0 cm tall, in tufts or loose
mats, dark-green, usually grow1ng on sandy so11 Stems moderate]y
tomentose, tomentum brown. Leaves diverging from stem at a wide-
spreading ang]e, (2) 4 0-7.5 (9) mm long, ‘base ovate, concave, |
w1dest point at or s11ght1y below middle; gradua11y acum1nate tg
an acute apex, when dry twisted to falcate -secund, when moist

erect and 1mbr1cate, slightly fa]cate secund 1am1na undu1ate, BRI
marg1ns un1stratose, serrate in upper 1/3, costa narrow, 90 120
”(130) um wide just above a1ar reg1on, subpercurrent to s11ght1y
excurrent toothed on abax1a1 surface in upper 1/3, pap1llose in
.upper ha1f rarely -smooth, in med1an transverse-sect1on show1ng 6
" to 8 guide cells and 2 stereid bands, the adax1a1 band strong and
‘extend1ng well into apex, the adax1a1 band Weaker and sometimes
.end1ng in upper 1/3 abax1a1 external ]ayer of ce11s usual]y
d1fferent1ated from stere1ds by 1arge lumens, adax1a1 external
layer not differentiated, a]arpce11§ B?own, bistratose, th1n- |
j walled, not extend1ng to costa; . basa] ce]]s Just above alar reg1on
"‘(40) 60- 90 (100) um Tong, thick—wa]]ed p1tted w1th an abrupt’ '__é

" change to medlan ce]ls about 1/3 from base, median cells short,



237.

8-14 (ZO)Ium, triangular to quadrate and irregular, thick-walled;
cells of upper 1/3 very irregular, triangular, quadrate or rect-

angular, usually wider than long, 5.0-10 (iﬁ) um in greatest

Neells of margin sometimes forming a weak

|

" border with cell ends cOmprising serrations. Per1chaet1a1 Teaves

~ dimension, thick-walled;

usually shorter than stem leaves, innermost ones abruptly narrowing
to a subulate tip. _

Dioicous, male plants dwarfed and grOWing on tomentUm of female.
1 Monosetous, setae yellow, (2.0) 3.0-4.0 cm long. Capsules'cgrved,
usuai]y bent at a sharp angle at junction with'seta '] 5 2.5 mm long,
lightly r1bbed s]1ght]y strumose, neck very ‘short; exothec1a1 ce]1s
-thlck wa11ed rectangu]ar to quadrate, tr1angu1ar in neck, stomates
few in one row at base of capsu]e, opercula rostrate, 2.0-2f5 mm
- Tong; annulus of 2'to‘3 rowsvof-large, thick-Waﬁ]ed hyaiine ce11s,: i
-often rema1n1ng attached to opercu]um, per1stome teeth dark red
_-vert1ca11y str1ate, about 0.5 mm long, 70-90 (105) um wide.at base,
'd1v1ded ha]f way into 3 or rarely 2 segments. Spores green to

fr browh pap111ose (18) 20-23unL Chromosome number, n=12 (11+x+y). ,>

~Habitat and‘Distribdtion (Fig. 50)' Dicranum spurzum, like D.
condensatum, grows on sandy soil, a]though usua]ly not on pure sand

as is often the case w1th the Iatter spec1es ‘It also occurs more

: frequent]y in forest habitats and is probab]y more shade to]erent

than Lh-condénsatumn_ It 1s_a1most circumborea1,1n d1str1but10n with
jtslrange in North:America'extending from;Newfoundland”southmard 1nto.

3
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FIGURE-50. The North American distribution of Dicranum

' spurium Hedw.

R
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North Carolina and westward into Michigan,'Missouri, and Arkansas.

: If dogf not extend as far‘south as its close relative, D.

) condeniatum, nor does )t extend far onto the coastal plain of the
south-eastern Un1ted States. The spec1es is reported from Europe

1nc1ud1 g Scand1nav1a, Germany, Hungary, Poland Roman1a, and

Russia. In A§]a 1t,1s found in Siberia and Japan.

Se]ecte Specimens'Examined' EXSICCATI. :'Austin, Musci‘Appa1.
95 (NY US CANM). Drummond Musci Amer. (Rocky Mtns.) 90 (NY

FH, CANM). Drummond , Musc1 Amer. (Southern) 47 (DUKE) Holz1nger_

Musci Acroc. Bor. dmer. 228 (NY), 228b (MIN, NY, CANM, DUKE).
" Macoun, Can. Musci 96 (CANM, US, DUKE, NY).

CANADA. Nova Scotia: -Anapolis Co»; Kejimkujik National Park,

Ireland 12419 (ALTA). Shelburn Co., 6. 4 km S of upper Ohio,
Ireland 12296 (ALTA). Ha11fax Co., Shubencad1e, Grand. Lake,

mPrinoe 6003 (MICH). 0ntar1o Great Cloche Is]and Man1tou11n
D1st s Ca1n 1935 (DUKE) .- Newfound]and St. George s D1st.,'6

| km NNE of Coalbrook, HJncock and Butler 883 (ALTA): Trinity.

‘North Dist., 4 km N ofJTr1n1ty Bay, Brassard 7117 (ALTA) R

|

u. S.A. Arkansas P01F Co., Camp Bard s of- Mena, Anderson 11437

- (DUKE). Ill1no1s Pope Co., Lusk Creek Canyon, Sharp 6323 6323 (TENN).

Maine: Norway, Bacon Fay 19 1929 (COLO) 1chigan ‘Emmet Co.,
ycamp Lake, Steere 3032 (NIN), Missouri: Reynolds Co., Mill -

| Creek,‘3;2 km E ofyIro 'Co. line, Redfearn.13725 (TENN).f‘Texas Co.

f

240.
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SW 1/4 Sec. 35, T28N, R7W, Redfearn 14021 (TENN). North

Carolina: Alexander Co., hear Kiddenite, Andersdn 7595

(DUKE). Burk Co., Linville Gorge, Anderson 20292 (DUKE).
Macon Co., 4.8 km NE of Highlands, Anderson 10041 (DUKE).

Orange Co., Duke Forest, Peterson May'8,-1975 (ALTA). Ohio:

Hocking Co., Welch 17209 (MIN). “Pennsy]vania° Hunt1ngdon
Co., Wiley July 20, 1939 (DUKE). Monroe Co., Buskell,

Bartram 1939 (DUKE). Virginia;'.near Marion, Britton

May 23, 1892 (NY).

ey

.

Dtcranum 8purtum is one of the most distinctive member;'of
the_genus and one of the easiest in North America to-recognize._
The-bread:ierect—spreadinglleateé with imbrféate tips make the
spectes unmistakeble'in itsftypicalvfo%m;‘however;.ih.some of :
the smaller formS‘it'might be confused'with.D cbndéﬁsatum as
they both grow. in sandy hab1tats and have capsu]es that are o
-attached to the seta at a sharp ang1e (F1g. 51- 11) In such.
'“cases‘1t is necessary to examine the'areolat1on,1n the upper
portion-of the 1amina, Dicranum spuriﬁm-has a number of eells

in thﬁs'erea that are wideh than,]ong'(Fig. 51-6) whfie D.
thndensdtum rarely,has cells thet ase hjder'than.]ong.
- Nomenc1ature In Hedwig s or1g1na1 descr1pt1on (180]), there

- are. three spec1mens l1sted (syntypes), one collected by T1mm.



" FIGURE 51.

Dicmn@ spur;zlwn Hedw.
1-4. ' Stem leaves (18x). |
5 ‘> | Perichaetial leaf (14x) e
) é_ﬁ - Upper ]amiha]'ceilé (280x) . )
7 EJ Median.lamiﬁai ce]Ts at the margin (280x)
8 : ' Median laminal ce]]s‘(280x) : \
9 Basal Taminal cells (280x) . . ‘
10,\1 * Capsules- (10x) ~
12 Peristome tootthldox)l -
~ 33. vMed{an transvefse—section (140x)
P 4
| ,
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one by Bride], and one fhom Er]angen (Germany). Thete‘are no speci- ,
‘nens‘in Hedwig's herbarium that bear either the name of Timm'or
5 . Bridel; however, there is one that has "Erlang 1796" written on the - -
. . label. This specimen: is probab]y one of the syntypes refenred to in -

§ the protologue and was one of those used by Hedw1g to base h1s con- L

cept. In add1t1on there 1s one other spec1men of interest in = -7

PPN

Hedwig's henbar1um. This specimen does not bear a co]]ector s name

< - -

nor does it have a'1oca1ity on the 1abe1 but it does have "Hedw. . - =

e

St cr:'Ii p. 82 t. 30“ wh1ch is a]so quoted in the ortg1na1 des- A
- cr}ption. This spec1men is the only one mqunted on paper 1dent7ca1 ';'
o k to other Hedy1g types-(ex D condensatum), and it 1sﬂposs1bTe
'that th1s spec1men might have been the major specimen from wh1ch
Hedw1g S work was done Unfortunat1ey, 1 tannot determine this,..
: and as a result I do not w1sh to se]ect a lectotype at th1s t1me.
Both spec1mens are exce11ent spec1mens of D. spurtum and either

' w0u1d make a good ]ectotype SO } o a\”

f
Vs

. 17. —;;;;zﬁdm dcutifbliumA(Lindb.Jand Arn.) C. Jens. in We1m &
8 ' 4Fbert."$kand.‘Vant- Moss. 2: 18.:1937. ER

Dic um bergéri var. acuttfblzum Lindb and Arn., K. Svenskj."'
Vet. Akad Handl. .23 (10) 79 1890 3 L

. %

~ Types: “. Jen1se1 e 63-700n «o. Mai (Sur et ) m1t .
- = -JUngen Fruchtst1e1en am Ju11 (M. Tunguska)
“mit jungen, bedecke]ten Frichten, am 22- Juli -
. '(Plachino) und 30 Juli (Dudinka) mit alten . - .
__Frdbhten Syntypes. - Yenisei, P]achino, -
- 67940'N, Ju]y 22 1876 eo1 Arne]]

o i - ’ : . : ) AN ~
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‘costa narrow (70) '89-95 (105) um w1de Just above a]ar reg1on, ‘ e

. S N B - ‘ 245,

4

Dicranum bergeri Subsp ruptnco"
Bry1n 2: 193 1897.
&
"Type:' "Canada Rocky Moutna1ns, Hector, rocks, -
- Aug. 13,-1890. Macoun" (Lectotype-S!;
~ Isotype-CANM!) _ ' . ' S

_Kindb., Eur. and N. Amer;

\

? ””ceié;LKindgL)\Eerssfijryo1ogist 57:  196. i

{’ .

P]ants-sma11 to medium, up to 5.5 cm tall, in compact tufts>i”

in exposed areas or as single stems among other“bryophytes in well v .
She1tered areas,f]ight-green;.groning on soil or hUmusl Stems |
11ght1y tomentose, tomentum 1xght- to dark brown Leaves‘when dry

< -
13

.fa1cate secund to tw1sted when moist erect and 1oose1y 1mbr1cate, ‘
‘sl1ght1y undu]ate, 1anceo]ate (2 5) 3.0- 6 5 (7.5) mm long, gradua]]y
'taper1ng to an acute apex, strong]y kee]ed in upper/ﬁalf marg1ns '2??_"

,_un1stratose occs1oana11y b1stratose in spots, serrate in upper 1/4

(,.a

',percurrent or s]zght]y excurrent, s]1ght1y toothed on abax1a1 s1de

~of apex, pap11lose to smooth farther down, 1ﬁ'med1an transverse-

/ .
sect1on show1ng 4’to éjguide ce]ls and 2 we]l developed stere1d

Busil

. TR
bands, tne abax1a1 band.much 1arger than the adax1a1 both extend1ng

’we]] into the apex, abax1a1 1gyer of externa] ce]]s s]1ght1y§d1ffer-

’

:ent1ated by 1arge lumens, adax1a1 layer not d1fferent1ated a]ar

ce11s brown, th1n-wa11ed, occasionally s]ightly ‘v:h1t;kd--\»lal]gzd,jt



hb1stratose, often extending to the costa; basat cells just above alar
“region (30) 65-89 (QS)jum 1ong, thick-walled, s]ight]y pﬁtted or .
rarely smooth; with‘a gradual change to short rectangular, quaﬂrateiv
or triangular medfan_ce11s, (8)-12-25'(35) um long, thftk-uaf]ed, »
8 _ pitted'or smooth 'upper ce11s sUbouadraterr triangu]ar, rounoed
thick-wa1led not pitted, - 8-20. um long, margrna1 cells s1m11ar to.
o med1an cells.” Perchaet1a1 1eaves shorter than stem leaves, sharp]y
v narrow1ng 1nto as )r slightly pap1llose‘/iugu1ate t1p. |
D101COU$ male p]ants m1nute and grow1ng on the tomentum and
1eaves of.fema]e p]ants. Monosetous, setae 11ght brown to 11ght- :
},: ' red‘.(l'S) 2.0~ 2.5 cm-long. Capsules curved, 1.2-2.5 mmw long,‘_
| | slightly r1bbed usua]ly strumose, neck d1st1nct and s]1ght1y

e]ongate, exothec1a1 ce11s short—rectangular, thick-wal]ed stomates -

few, 1n one row ‘at base of capsule, opercula rostrate, 1.5-2.2 m
',h(' iu long, annu]us of 2 to 3srows of large, thick-wa]]ed hya]ine ce]]s
o annu1us usua11y fragment1ng,pperistome teeth yel]ou to red about
0 5 mm 1ong, vert1ca11y str1ate. 65 90 um w1de at base, d1vrded ha]f

way down, often more, 1nto 2 segments Spores o:eén to brown,,
(10) 14-17 (23) um, Chromosome number unknown [PTUR

I , o . . PR - L - ,,»“ ' " - v

/ _ .
: Habitat and D1stribution (F1g 52) This species is. frequently found

o
e -1n the moss carpets of higher latitude, montane—boreal forests and

'*’s'f e tundra habitats. It seems fo prefer mild]y calcareous substrates as

evidenced by mires and fens that are usually present in genera1 area
/

»-jﬂ& I

where specimens are collected It often occurs 1n the forest areas o

246,
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FIGURE 52. The North American distribution of Dicramum

acutifolium (Lindb. and Arn.) C. Jens.
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surrounding these mires and bogs and,;as a result, might be taken

'}for its relative D. undulatum.

It is distributed across the Arctic and bgreal region of Northi
Amer1ca rang1ng from Alaska to Ellesmere Island and also extends _
along the western cordillera south to New Mex1co and as far as the
AdirdndaCk Mountains of New York in the east. It is quite common
in Alaska andalong the Canadian Rocky Mountains and 1s less frequent
in the arct1c reg1ons of eastern Canada It is. probab]y w1despread

i this area but at present the reg1on has not been suff1C1ent1y

;collected to substant1ate the d1str1but1on

Selected Specimens Exam%ned: EXSICCATI. Grout N. Amer. Musei- Perf.

259 as D. fmscescens (DUKE FH). Macoun Can Mosses, Ser1es 1908,

33 as D bergert v. ruponcola (FH MICH) 53 as D. subultfbltum

-,

o - " " . i ' ’i . . % . ’ . .
CANADA. Alberta: McKenzie Hw., Mile 269, 59028'N, 117911'W, LaRoi
July 17, 1971 (ALTA). Grand Cache area, 5.8 km S of Two Lakes,

: Peterson 1236 (ALTA) Swan H11ls, 2.4 Km N of Goose Mt., V1tt 11729&

(ALTA). wi1more w11derness Park, along Wildhay River, Peterson 3423

(ALTA). Jasper Nat. Park Mt. Edith Cavell, Peterson 3523 (ALTA).

Naterton Nat. Park, Upper end of Belly R. trail, KuChar B5134b (ALTA)..

Br1t1sh Co]umbia' Fort Ne]son area, 160 km W- of Fort Nelson, Peterson
2975<(ALTA) Prince George=area, Pine Pass'at ‘Azouzetta Lake; - |
Peterson 3154 (ALTA). Newfoundland: Cook Harbor, White Bay, 51931'N, -

’55053 w,.,v' Tuomxkoski 3476 (HSC). Northwest Territories: Chick

o
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Lake, 65050'N, 128°10'W, Gubbe 6 (ALTA). Mackenzie River, 65012'N,
127007'W, Brodie 101 (ALTA). Glacial Lake basin 20.8 km WNW of
~ Norman we11§,'ggig_§§§ (ALTA). Mile 62 of Ye1lowknife\Hwy;P 61003'N,
# . 117922'W, LaRoi July 15, 1961 (ALTA). ' Yukon Territory: Swift River
~ 59051'N, 1210417, LaRoi Aug. 1, 1961 (ALTA). Marshall Creek,
| S . s

60050'N, 137920'W; LaRoi Aug. 4, 1961 (ALTA). Kluane Lake area,
. : o 3
61057'N, 140032'W, Vitt 6131 (ALTA). Dawson area, 64005 N, *139033 N

Vitt 7867 (ALTA). Mt. Klotz, 65022'N, 140°06'W, Vitt 7563 (ALTA).

CULSAL Alaska-' Grya11ng Lake, 67057'N, 143010 W, S1kon¥ k 78 (ALTA)f

' P111ar Mt., Kod1ak Island glshgp_dune 14 1972 (ALTA). Index Mt.,
69015'N, 144°10° w, Sjkorzak 94 (ALTA). Carlo Creek, 63033'N,']48049fw,
LaRoi Aug. 13, 1961 (ALTA). Maine: Oxford Co., Richards 6017 (DUKE).

Piscataqois Co., Thoreau Spring, Hermann 19287 (DUKE). Montanaé' Lake

McDonald, Williams 195 (F). New York: Watson Hallow, Wiley Sept. 3, - =

1938 (DUKE). Myoming: Lower Geyser Basin, Williams 1444 (F).

chranum aauttfblzum is one of the 1east understood spec1es in
: North America. It is a d1st1nct spec1es, that is often m1staken for
r uiw eit/er~D undulatum or D, muehlenbeckzz and at times may be. confused
(;/45//{// with D.- fuscescens or D.. eZongatum Th1s is understandab]e slnce 1t
v\ o - may, at times, morpho]ogica11y 1ntergrade with each The critica]
| characters in determining D. acutszlzum are the areolat1on in the
upper portion of the leaf the shape of the 1eaf apex; . and the capsule

shape.» The leaf apex is narrowly actue (Fig 53-5) but not as 1ong



- FIGURE 53. Diémnm-'acuiifolizq?‘(Lindb. and Arn.) Cf,‘]en.s, '
| ‘1-4 Stem Teaves -(14x) - o
Stem leaf apiceﬁ (14x)
:Perichagt1a1.1eaf (14xf
Upper 1amina1,ce}1s (280x)
- Median Tahinal cells (280x)

W MmN o O,

~ Basal laminal cells (290x)
10,11 Capsules (10x)
12 Peristome tooth (140x)

13 Median transverse-section (140X) .‘






as that of D.'fuscescens;Athe costa is percurrent or slightly
excurrent, which is a]so d1fferent from the blunt apex and sub-
j‘percurrent costa of -D. unduZatum Rare]y, D. undulatum will have
la narrow apex and in such cases 1t can usually be d1st1ngu1shed
from D. acutszltum by 1ts hab1tat of fens and mires. ~Dicranum
acutifoliwm may grow in the‘forest surround1ng the area,'but usually
not fn the fen ortmire as such The areolation of the upper 1am1na
is the most important character in separat1ng D acuttfbltum from
D. fuscescens and D. elongatum since it has many tr1angu1ar and
_var1ouslyang1ed and pitted cells (Fig. 53- 8) while those of D.
fuscescens ahd D. elongatum have falr]y regular, quadrate or short-

‘ retangu]ar cells w1th no pits (F1g 27 7) The capsu]e of D.

' acutifolium (F1g 53-10) has a longer neck than ‘that of D, fuscescens»

(F1g 27~ 10) and the 1eaves are keeled, wh1ch d1ffers from the .ﬂ
vtubulose cond1t1on of D.. muehlenbeckzz o "f
Nomenc1ature Spec1mens I have p1aced ‘Uunder this spec1es have been
vhreferred to by the name of D. sendtneri, which is a name f1rst used
by Limpr1cht 1n 1890 forty-seven years before the comb1nat1on D

. o
,acuttfbltum (L1ndb and Arn. ) C. Jens4,was u?ed‘ L1ndberg and Aqne1L

1 » (1890) descr1bed D. acutszlzum as a var1ety\of D. bergeri in the

same year that-L1mpr1cht described D 3endtnert Accord1ng to Jensen

ﬂ(1939) and Persson (1954) L1mbr1cht s name should be reJected becausev

3

it 1s 1mposs1b1e to deté?mine what he was referr1ng to. L1mpr1cht

based h1s descr1pt1on on speCImens, co]lected by O Sendtner 1n the

I

253.
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o ﬁg? .
Sudetic Mountains, which were named D. elongatwm by the co]]éctor;
Appareht]} these collections are inseparable\mfxtures of D. elongatunm
and D. nuuus (Persson, 1954) and the name D. sendineri Limpr should

be cons1dered amb1guous

o

18. Dieranum ontariense Peterson, €Canad. J; Bot. 55: 988 1977
.Type: "In sylvis wnbrosie Ccmadae 8u emorw vulgare"
: Drummond, Musci Am. (Rocky Mt.) I No. 86, 1828
as Dicranwm wndulatum var. foliis angustwmbue,
subtortuousis. (Ho] otype NY') (L\otypes -FH!
NY! DUKE!).

—

o

Dicramum drummondii Sull. Mosses U.S., 23. 1856. non D.
drummondii C.MI11. Syn. Musc. Frond. 1: 356. 1848.

Tybé:- "Lake Superior, A§assiz., Oakes., Sull. and o ¢
Lesq., Musci Bor. Am. (ed I) 69b: (Lectotype-
CNY!) (Isotypes NY' DUKE') L

Dwrcmum drwmondu C M'u'l]er‘ forma minor C. M'u]'l 'Syn. Musc.
‘ Frond 1: 356 1848 : _ _ .

-~
-

'Dwranum drmmondu C. MUH "subsp. drwrmondm sensu Mizush R
Jdourn. Jap. Bot 45 158 1970 ) N

chranum mesontz Su]l ex Peterson, Canad J. Bot 55 988. g
1977 (pro. synon. ) . 4 .

H : s
v - i :

N

P]ants in 1oose mats, up to 8 0 cm ta11 - dark- green to 11ght green,
}grow1ng on forest floor, or rarely on wood Steg; dense]y tomentose,'
,vtomentum-bﬁbwn to white, extend1ng to apex.r Leaves when dry tw1sted

or falcate-secund when mo1st falcate secund sl1ght1y undulate, (4)

0
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- 6-8 (10) mm‘long, long lanceolate, gradual]y tapering to-a sharply

acute apex; kee]ed in the upper half, papillose on abax1a1 surface,
marg1ns strongly serrate 1& the upper 1/3 serrations often of whole
cells, un1stratose or bistratose in spots costa narrow (90) 110- 130
(145) um just above a]ar region, slightly excurrent or percurrent,
strongly.toothed on upper7abaxia1‘side, }eeth often forming ridoes .‘\\
1/2 way down leaf, in med1an transverse- gect:on show1ng 7 to 9 gu1de -

N

P

cells and 2 well deve]oped stere1d bands, both extend1ng we]l into
“the apex, abaxfgl Tayer of<externa1 ce]ls well, d1fferent1ated from
stere1ds by 1arge 1umens and often proaect1ng as teeth on surface,
“adax:a] layer not d1fferentfated a]ar ce]1s brown, b1stratose th1n-
wa]]ed not extend1ng to costa; basal" ce11s just above a]ar reg1on
'elongate, .up to 90 um 1ong, p1tted or smooth, thick- wa]]ed w1th an\\\
abrupt change ta shorter med1an cel]s about 1/3 from base, med1an ,j

\,cells short rectangu]ar to quadrate, 1n uniform rows, th1ck-wa11ed

‘ - (8) 12—18 (24) um Tong, cells of . t1p sim11ar, sometJmes tr1angu1ar,

' marglnal cells usua]ly elongated up to 65 um 1ong, form1ng a weak
border Per1chaet1a1 1eaves shorter than stem leaves, 1nnermost
ones abruptly narrowed to a subu]ate t1p
p1o1cous ma]e p]ants dwarfed and grow1ng attached to tomentum
of female. Polysetous, setae ye]]ow to 11ght brown, (1) 2- 5 per
‘perichaetfum, 2-3 cm long Capsu1e:§}ellow to brown 2-3 mm 1ong,r_.r
sl1ght1y curved, nodd1ng, r1bbed, neck short, exothecial ce1ls "’
, rectangu]ar, 1rregu1ar1y ang]ed tﬁ1ck-wa11ed 0percu1a rostrate,.‘

) 1 5 2 5 - 1ong, annulus fragment1ng, of 2 rows of enlarged c1ear ) é// .

>

{
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i . -~

o ce]ls; peristome teet idark-red ‘vertica]Ty striate. +0.5 mm long,

: segments Spores pap 1]ose, (8) 14-19 (zzyﬂum._ Chromosome number

- Unknown.

'Habitat'and'Distribu ion“(Fig 54)' This-spec%es is endemic to

North Amer1ca and is|restricted toﬁafrather narrow band extending

’ _north and south of the Canada- Un1ted States border from Newfound1and
;southward to West V1(g1n1a, and westward through the Great Lakes
:reg1on=1nto the Cypress H11ls of Alberta Its typ1ca1 habitat 1s

t ~that of so11 or humus in fa1r1y dense]y shaded forests 1t rare1y
occurs on logs or stumps The spec1es has been reported from
Kentucky - ahd North Caro11na but a11 spec1mens I have seen from
'vthese areas are D. condbnsatum Hedw Steere et aZ (1977) reported

'D. ontartense from the Nahann1 reg1on of the Northwest Terr1tor1es

All specimens 1 have exaaned from this area that might be taken

for D. ontarmense ar% D. acuttfblzum (L1ndb and Arn ) C Jens. rInf

N ’my opin1on, D ontarzense does not occur 1n the northwest

| “Se1ected Spec1mens Examihed EXSICCATI Austin, Musc1 Appal Supp |
474 (NY, US CANM) Drummond Musc1 Amer (Rocky Mts ) 86 as‘.h g :_.fi_'k

_ undulatum var (NV FH DUKE) Grout N Amer Musci Perf 346 .

rhd(Basin Fal]s, Buckf1e1d Maine) (MIN UTAH CANM) Ho1z1nger, Musc1 .

| fi'acroc Bor. Amer. 130 in part 131, 432 (CANM NY, FH) Macoun, Can.j,

- ,Musc1 47 (CANM NY) Macoun, Can. Mosses 1908 seriesT43 (CANM, FH)

[ '“v
' .
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FIGURE 54. The knowr distribution of Dicranmm’ ontariense Peterson
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Sull. and Lesq., Musci Bor. Aner. (ed. 1) 68b (DUKE,: NY).. (ed, 11)
88 (DUKE). A1l except Drummond s #86 are cited as D. drwnnondzz. o <
- ’ e
GANADA ATberta' Cypress H1T]s, 5.1 km Sw of ETkwater, B1rd 4500 :
,/~/ (UAC)@ Man1toba 2. 8 km W of'siockton B1rd 8541 (UAG) Reed Lake,
: 54935 N, 100017 W, LaRoi June 24 1961 (ALTA) Long Lake, 50052 N,

.95023'W, LaRoi June 15, 1961 (ALTA). Riding Mt. Nat. park, Rowe 2

(CANM),  New Brunswick: 'Glousteh'CO', 47928'N, 65900'},

Ireland , e

14287 (ALTA) Kent Co., 46038’ N 64057 w Ireland 14167 (ALTA)
. N
, Rest1gouche Co. , 47953" N 66008 W, Ire]and 14389 (ALTA) Newfound]and

ufRencontre West, 47038 N, 56°40 "W, Tuom1kosk1 1075 (CANM). '12'41km S

. of Terra Nova, Damman 5711 (CANM) Nova’ Scotia: ‘Anapolis Co.,
Ke31mkUJ1k Nat1ona1 Park Ire]and 12458 (ALTA) ntgr1o y Pellee Pt .

’ .: Macoun 57 (DUKE) Heron Bay,-Schof1e1d 42923 (DUKE) Bﬁue Lake »
fProv Park, V1tt 4490 (ALTA). QuebeC' Baie Comeau, 4 9018 N, 68°05 W,
7 vf LaRo1 Aug 1962 (ALTA) Gat1neau Park, NE- of Luskv111e, Peterson

2390 (ALTA) Saskatchewan Pr1nce Albert Nat Park 53057" N, . 't;} :
)106029 w LaRo1 June 8, 1961 (ALTA) Cypress Hills, Lonep1ne campsx e

(S

"‘B1rd 4658 ( LTA)

4 . . L . L E
: . : g . N " .
} ‘ ' ‘& v

' y‘jq$§;A; Ind1ana Tremont Dunes St Park FTowers 4218 (COLO)

: ’ii’iChigan Cheboygan Co , Gates Bog area; V1tt 3531 (ALTA) Minnesdta:
" Tilson. Bay, Rawny Lake, Moore 11873 (MIN) New York Essex Co s _;;-
(_\Ch11son Lak Harris 1899 (DUKE)  Bluff Head Lake George, _g!x_1434

| (QUKE)’ U1§{er Co., Fqu Rd Catsk111 Mts., BeaTs Nov 21. 1927

o ,“. . ».l
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o 4 : -
‘(bUKE) Greenport ‘Long Is]and Latham 13 (DUKE) " New Hampshire

Coos Co., Sheiburne, Farlow (DUKE) Plymouth Grout Sept 1898‘ “

(DUKE) . West Virgina Pocahontas Co., Droop Mt., ’ Gray M1476?(DUKE). ’eflec
_Greenbank, Gray M1035 (DUKE). |
N : \ e ' @ .

Dtcranum Ontartenee 1s a r%ther iarge and easi]y dist1ngu1shed '
| moss in its typical form due to its. po]ysetous condition, its fa]cate-

L Y\' ~ o
- secungzieaves W1th tw1sted tips and its’ dense tomentum Most con-

'*‘*fu51on 1nvolves the' Eura51an spec1es - D. drummondot C.M.. Mizushima

"_(1970), working in Japan, con51dered these two taxa to be subspec1es

f?of D. drwnnondiz C. M using as criteria, "'1) Stems dense]y radicose,

‘scarcely branched 2) Leaves oblOng 1anceo]ate, long acuminate,v 3)

"1eaf ceils quadrate or short-rectangular, irregularly arranged and
',-mammillose in the upper part, irregu]ar]y fusiform in the middle, and i
,'Iloblong 1n the lower part 4) costa spinose]y serrate on the back in -
“““;fthe upper part.".‘ ‘In’ addition, she cited the connmn conditions of |
w'ff;:tranversely undulate leaves and fascicled setae. A]l of these states,, 1..

”Njfexgept fasc1c1ed setae are fOUnd (in varying degrees) throughout the |
}v*gi?chranum section Spurta which includes the species D. 8purtum Hedw
;‘;ff” yndhlatum Brid.; D. acutszltum,(Lindb. and Arn ) c. Jens., Co
| D. candenaatwn Hedw;, D drumandn C M,, and D anta.mense. I find o
g;;i;these character states to be useful at the section level but it s 5‘3! L

f”impossib?e to u§e them as unifying criteria at tﬁe species 1eve1. :¥1”¢ ;

'ii ,igizushima separated her subspecies according to 1) site., 2) leafii' o
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of cell wa11s,‘and -5) the'distribution Of‘spines on the adaxial”
surface. 1 cons1der all except (4) to be va11d The North American
material has median .cell walls that are 1rregu1ar1y th1ckened
_M1zush1ma descr1bes them as "regular1y thickened", ‘but not to the
v’degree of the Eura51an material. _Neverthe]ess, these differences
are sufflcqent_to,warrant spec1f1c recognition for eachftaxa, and
- with the additiOnal peristome ahc distribution differences, there
should be no d0ubt. Table 8 Tists the d1fferences in detail.
chranum OntartenSe can be d1st1ngu1shed from re]ated North

) Amer1can spec1es pr1mar11y by 1ts fasc1c]ed setae which usua]ly

- occur in groups of thrEe to fﬁve per per1chaet1um, however, as

many spec1mens are co11ected 1n the ster11e state, gametophyt1c "-‘
characters must be-re11ed upon for 1dent1f1cat1on. It is most‘ -
often confused with p. undulatum Brid., a widespread species L
‘usua]]y‘found'1nam1reuhab1tats_and assoe1ated n1th.sphagnym SPp. -
f'TypiCa11§; D. undulatum has 1) rounded to broadTyiacute apices

) with the costae ending 3 to 12 cells below the t1p, 2) slightly 'h_
"-:serrated marg1ns WIth ce11s about the same’s1ze as the. more med1an ‘ -
onds, 3) few Dapillae, usually near the. t1p on the adax1a1 §'de~of ";h°n°
'the costae, and 4) a Very gradual transition from the short median e

"a‘ e11§~\° the 1ong ce11s In contrast. D ontarzense has 1) 1ong -

';- faacumina:\‘tips W1th s1ight1y excurrent costae (Figs 55-2), _”)

':'5fjstr9ngly serrated margins with occasional 1ong cel]s at the border

t;(Fig 55 6).; 3) numerous,papdllae extending down the costa and on

37?{',[the upper 1amina1 surfaces (Fig. 55-12 55-13), and 4) a rather '{-vf,l-*

. v . . L E_‘, RN BT



“_FIGURESS B _
55 'l | Dwranum drummondw C. M. (not treated) |
55 2. through 55- 13 chranum ontariense Peterson:
1-4- . Stem 1eaves (14x) .
5.. - Perichaetial 1eaf',t
6 - Upper laminal cells (280%).
7 f.‘Med1an 1am1na1 ‘cells (280x)
8   ;} Basal 1am1na1 ce1]s (280x)
9,10 Capsules (10x)
A : 11,5-,‘Peristome tooth (140x)
 ;;;vj I 3 ;'-Med1an transverse-sect1on (70x)

‘7'§;‘ ; 11113,' ' Upper transverse-sect1on (140x)

. . v L)
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#
TABLE 8. Major character states differing between D. ontariense -
Peterson and p, drummondii C. Mil1. . J
Vi '
D. ontariense D,‘drumméndii L
;,l. Plants about 2.5-4.0-cm tall - 1. Plan%; about 5.0-8. 0 cm tiTi -
- and 0.8-1.5 cm wide (Fig.9-4) and 0 2.5 cm wide (Fig.8- 4)}
2. Leaf 1ength to width rat1o . 2. Leaf length to width ratio B
~about 7,0-10.0 : b (Fig.55-4)  about 6.0-6.7 : 1 (Fig. 55- 1)- "
\_ - "
. . . . . . » ) . ) ;"l;'# 0 ) v . N - : B .
3. Peristome teeth split 3. Peé%%tomestgethvusual]&-split_'
-+ into two regular.segments . - into three or sometimes two
. _(F1g 55 11) R L 1rregula+-SeQMents ,
,{ 4, Leavesfqu]] ' 4(-Leaves shining TR '
- .5, Pa 111ae often in the 1ower - By Pap111ae n1y 1n upper ha]f SR
- 'ha f of the 1eaf , . of the leg s '
: 6.~Endém1c fo,NdrtHxAmer1Ca.f 6. Dis ributed throughout ,. |
R P S Eur sia and Japan ' .
‘ ' 1 % - T o

~ .
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-abrupt change from short median cells (Fig. 55- 7) to the 1onger basal -
‘cells (Fig. 55- 8) Dicranun spurium and D. condensatum, two spec1es o
generally found south of the d1str1but1on of D. ontartense, can be
distingu1shed by short, wider than 1ong, median cells wh1ch usua11y
gextend to near the leaf base.; These. spec1es usual]y occur on sandy |

- 'soils wh11e D. ontartenae grows on humus in lush forests. The' on]y S
;other species occurr1ng in the range of D. ontarzense that mlght
cause\confu51on 1s . fuscescens Turn. It is a somewhat smaller -
spec1es, usua]ly ‘found on decaying wood and can be: d1st1ngu1shed ’
hm1croscop1ca]1y by. med1an ceTls that are rectangu]ar to squar1sh, “"‘T-q

and arranged 1n unxform rows, while D ontarmenee has median ce]ls

that are often Trregularly ang}ed and not arranged in un1form rows

(Figs 55-5, 557) | o
Nomenc]ature The nomenclatura1 h1story of this spec1es dates to ‘
1847 when W.P. Sch'lmper (-4n_Bruch et al., 1836 1855) described D. R
robustum from spec1mens co11ected in Nonway by Blytt and himper;_ - | 4

ffthe {ectotype of wh1ch 1s 1ocated 1n Sch1mper ;\herbar1um BM-K)

BN

g(Isoviita* 1977) 5 In add1tion, Schimper cited No 86 of Drummond'
. Musci American1 (Rocky Mts ) which is 1abe11ed Dmcranum unduZatum
| "var fouw angustwgcbus subtortuasw. He did 1nd1cate the 1atter

ifhspecimen was d1ﬁferent than the Nonn 1an specimens by call/ng it

e "fO* minor" i In 1848. (u]]er rea ed that the name D. rabus:\ian

::L,j“'_."jBly'We:c Schfmp. was a 1ater homonym of D. mbuatwn Hcyk v.(a southf?i
l?;hemfsphere species that 1s now included in the segreqate genus s




R Bryo1og1a Europaea represents only the Norwegian spec1mens
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..DtcranaZoma) and redescribed the northern hemisphere spec1es as

drummondzz, u51ng the name: of the North American co11ector

. Upon c]ose exam1nat1on of both descript1ons, it is ev1dent that

the authors were descr1b1ng only the Norweg1an spec1mens

“Schimper states e bast Zate Zanceolata" and his p]ate 36 of

M'u]]er‘ says "e basa Zata robusta... " and Mdentes perswt. .

,«subzrregulartter btftdt.”. Again, he refers only t0'the Norweg1an :

”»in Japan, accepted this nomenc]ature and éeduced the two taxa to '5' :

o drumondu subsp. drwmzondm (North American) and D. drummand

specimens.

~

' Lindberg’21865) recognized the prob]em that the 1828 Drummond

spec1men was, " 1n fact, d1fferent from the Nonneg1an mater1a1 and

. was worthy of spec1f1c ranﬁﬁ> He- renamed the Euras1an spec1es D.

""elatum and 1eft the name D. drwmnondtt attached to the North

American spec1es c1t1ng Su1livant (1856) as the author (for
ment1oning it in th Mosses of the U 5. ). As a result the name

D elatum has been extensive]y used in Europe, but the oner name

D. drummandtt C M., not D. drummondtt Sull., has been commonly

. app]1ed to the North Americanwmaterial Miz1sh1ma (1970), working

o

'7fsubsp eZatum GEurasian) f.',?, :'»' ST RIS .;*? o

':7writteh by Su11ivant 1n 1868 d1$aVowing any credit for dQscovéhy

- There 1s an uﬂbublished 1etter in the Farlow Herbarium (FH) . T-{f]{

R

h-f,;of D.. dbummvnd%t and stating that Ldndberg s views are “;;. not 'ﬂjh‘_: ‘
h*’vthtenable Ve Mnllef'zbould not be deprived ?f his species solaiy jf.&;fff




| ,'D.xontartense was rep]acing As a resu]t, Isoviita (1977) discussed

o 287,

N \ . *

Qtor a'false synonym ..." 1 agree with Sualivant7that the name D-
drummondii is st111 va11d and shoufd be placed with the Euras1an
spec1es typ1f1ed by the Norweg1an spec1mens. zTherefore, D. elatum
is a synomym D. drummondtt C. M and ‘the North Amer1can species -
typif1ed by Drummond s No. 86, is w1thout a name Su111vant a]sO'
,reco?n1zed th1ssprob1em‘and proposed the\name.D. wilgonii in honour
of the éritish»bryo1ogist who suggested that Drummond's No. 336 N
'm1ght be a new specres, however, he never pub11shed the name

It is unfortunate that a Euras1an spec1es must be referred e
34 to as D.. drummondtt since Drummond was. not agsoc1ated with the :;"
i‘spec1es and did most of his- co]1ect1ng in North Amerqca In 1977
' (Peterson 1977& I dec1ded it was not worth/Fompound1ng th1s o i‘;' . _;N’
: prob]em by nam1ng a North American endem1c after a European v _
bryolog1st h e, W1lson )who did not work -in the are;.; I pronosed}i__i'
:"?the name D. ontartense as a '%omen novum" since the Ontar1o area’_;ﬁ;

is essent1a11y the geograph1c-center of the species-d1str1but10n .

(Fig -54)- Unfortunately, I neg]ected»to specify exact]y what name

"the problem anew and concluded that my name of D. ontartense is : ?ﬁ; ;{;'

‘ va]id as: 1 quoted the 1at1n phrase ’Tblzzs anguattortbus subtortuOSts"

which qua11f1es as-a 1at1n diagnasis, therefore it should be: o5

et

- concidered a "epeatea novwn” 1nstead of a ”namen novwn" o

L2
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19. Dioramum widulatun Brid. Jour. f. Bot. 1800, 1(2): 294 1801'-

Types., ’Wtcranum undulatum a 3éoparzo, momente Schradero,
‘ distinetisetmum, Tolle etiam Weberi synonymon ...
N~ Inter synonyma adde «s.s Dicranum polycarpon
' Rbhlzngtt ves (Types not seen) .

- Dioranum bergert B]and in Sturm, Deutschl. FI. 2(10). 4”€: 1809.

v

Type: Musci Frond Exs.,‘1v1'4. 1805 (Isotype-FH')

. Dicramum rugosun Kindb., Ottawa Natura] 4 '61.: 1890,

,Type-* "In damp woods near Ha]1fax, Nova Scotig
“(June 21st, 1883) J. Macoun, Co11 "
(Lectotype-sl) :

Dicramum schraderi Meb. et Mohr ., Bot. Tasch 177 1807;,
Nom 1ZZeg inel. spec przor '

| 'vCecaZyphum ndclabum (Brid ) P.-Beauv., Prodr “s2. 1805.
' , me tlleg inel. gen et. epec. prtor R oA

o

| Plants in- dense to 1oose mats up to 14 cm ta11 often form1ng }_r(;

-

- compact mats up to 60 cm across on sphagnum hummocks, 11ght-green

"’to dark-green Stems sparse]y tomentose, tomentum 11ght-sto dark-.-:'7

?‘~”brown.a Leaves when dry slightly twisted or falcate-secund. when .

' Tf;t“moist erect and 1mbricate, strong]y undua1te, occasiona11y papil]ose

"”'“?f(strongly keeled 1n upper 1/2 to ]/3. margins unistratose, entire 1n

‘fﬂﬁ3;atcapex,

~ on abaxfal 1amina1 surface, (& 0) 6.0-8.5 (11) . 1ong, lanceolate, .

‘j,fgradually narrowed to an acute to broadly acute or b]unt apex,‘tiffﬁv

»”5510wer 2/3, serrulate to serrate in upper 1/3. often,coursely serrate Laliff}

Qcosta narrow, 95 (110-120 'ﬂ30.um wide Just above alar””

nt or rarely percurrent,.toothed to mooth
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abax1a1 surfaoe, costa invmedian transverse-seCtion showingfs to 7 f.d
gutde cells and 2 well developed stereid’ bands, both bands extending
‘well into.apex, the abaxial layer of external cells s]1ght1y d1ffer-
ent1ated from. stere1ds by 1arge 1umens, the addxial layer not
'd1fferentiated alar ce]]s hya11ne to brown, b1stratose, thinJ\ ‘
‘ wa]]ed not reach1ng costa basa1 ce]]s Just above alar region (30)"'
45-75 (90) um 1ong, th1ck-wa11ed pitted,. rare]y th1n-wa11ed and
’smooth w1th a gradua] change to short rectangu]ar, thick-wa]ted i
: median cel]s, (7 0) 14-20 (30) um, not in un1form rows ; upper ce]]s:,
subquadrate or tr1angu1ar, sometlmes w1der than 1ong, (4 0) 6.0- 8 0
(14).um 1ong,vmarg1na1 cells. s1mi]ar to med1an cells. Perichaet1a1~
3

. 1eaves shorter than stem Ieaves, 1nnermost ones abrupt1y truncate

;.1:or sinuate]y truncate w1th a short subu]ate t1p

D1'cous ma]e p]ants dwarfed grow1ng on tomentum of fema]e
| plants. Monosetous setae yellow to brown, 1.5-3. 5, (4 5) cm long,

| ‘s1ight1 r1bbed not strumose, neck short but d1st1nct, exothec1a1 ’

= ce]]s short—rectangu]ar to quadrate, thick-wa11ed stomates few,i

';ffannulus fragmenting. of 2 or rare]y 3 rows of

in one row at base of capsu]e, opercu1a rostrate 1. 5 2.5, mm 1ong,'_1

\large, thick-wa]]ed

ﬁ}';hya11ne cel]s. per1stome teeth ye]low to: reﬂ vert1ca11y striate,

~7jd_about 0. 5 mm 1ong. (55) 70 85 (100) um wide at base d1v1ded moréf ‘,'

, Z:than half way - down into 2 or 3 segments. Spores green to brown, :in' t
'ui;bfpapillose, (16) 29-26 pm, Chromosome number, n-12

T



I 270.
o .Habitat and‘Distribution (Fio' 56)' Dtcranum undulatum is typ1ca11y
_ia mire spec1es often grOW1ng on. ra19ed areas’ or hummocks 1n Ptcea
| mariana wet]ands It rare]y grows on so11 or wood in open areas.
In A]berta, 1t 1s common 1s ca1careous fens throughout the borea1
~‘and mountain regions It is often assoc1ated With other byrophytes,

: . . % .
‘ noted for the1r tendency to grow in ca]careous fens, among wh1ch

are AuZdaommum paZustre, Meesw uZzgmosa, Tomenthypnwn ntten;,
‘ Catoacoptum nzgrmtum, and Cbmplytum stellatum It is not common ;;ﬁ
L1n the Arctic of North Amerwca and 1 have not seen any spec1mens iet ﬁ
d;from north of the Arct1c Circ]e except for northern Alaska, Inuv1k
*ﬂi? in the Northwest Terr1tor1es, and Great Bear Lake (which is on the ..
“fArctic circ]e) This spec1es 1s very common 1n the borea1 forest, dgd*"
’?L:isouth of th1s region and may be dependent upon the more protected

- habit for survival. The total distribution of D. undulatum.,i ;,‘“}11 ‘f-r;; -

"North America. ranges from the west coast of Alaska across Canada

yvto the east coast of Newfoundland and south as far as the 01ymp1c
1v{Peninsu1a 1n Hashington, and the Bighorn Nationa1 Forest 1n WyomIng-,t =

tlin the west, and 1n the east as fan south as the mountains of North;l:?'*:-‘d.\
'1,;¥Carolina,” Elsewhere 1n the world, tt is reported from Scandinavia;5i5ﬁ':5"i'
"‘:a;,-i‘aohem, the Klps, eastern Rissta, Sfberta, and Japan. % v, c

"'1€Se1ected Specimens Examinedr EXSICCATI Austin, Musci Appa1 93 as?~~{>“ PRt
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_Amer 130 in part. (NY, FH, GANM). Macoun, Can. Musci 32 J4§ as.
D. schradery/fak,wTENN CANM NY) Renau]d and Cardot Musci 5
h:Amer Sept 12 as: D. b;;gerz (FH CANM) : Su11 Musc1 ATTegh‘ 163 (
. asD. schrdderm (NY FH, MICH us). SuTT and Lesq., Musci Bor. '
: Amer. (ed 1) 67 as D. achradem (DUKE FH NY). Su11,_’a‘and_l}_es_q., |
Musci, Bor. Amer (ed 11) 84 as D. echradert (FH, MICH).. . -
"_ﬂ> CANADA Alberte P1ge0n Lake, Turner 9904 (ALTA) Wy]iekteke;
'iCanad1an shield, Vitt 5066 (ALTA) Swan Hills, 15 km € of Goose -
YTTt -Mt., V1tt 4023 (ALTA) W111more N11derness Park, a]ong N1Tdbay '(f;
;i;R1ver, Peterson 3449 (ALTA) Edmonton area, Heatherdown bog |

'-56%36 N, 114009 W, Peterson*943 (ALTA) Rocky Mt. House, 48 km'j s
: ";town, Peterson 3301 (ALTA) : Kananskis, 4.8 km S of lakes, BNR 1

.erson 3221 (ALTA) Cypress H111s, 8 km SW of ETkwater, B1rdy -

'7;f)‘4576 (CANM) B?ﬁt1sh Columbia Pr1nce George aarea, 28 em. N of .
',TSummit Lake, Peterson 3183 (ALTA) L1ard Hot Spr1ngs, 59025 N

o '”126008 W, Peterson 2954,(ALTA) M?HlEQEEfV “h’Skéy Jack Lake,
55{t;)5goa§ N, 10]055 N Scotter 3530 (ALTA) Rid1ng Mt"ﬁat Park,

X ,'fRowe 12 (MICH) Newfbundland AvaTon Pen1nsu1a, Concept1on Bay, 1;. Lv
_?:(EFernald and Welgand 6520 (MIN) Bonavista North Dist. 5 km N of o

k:f,fJMlddle Brook, Brassard 7055 (ALTA) _gg_Brunswick —ATbert Co.,

Pfsrwwnn.hm namdnmauum CMH%&L&,MBkms

7 f:of numbartonfnlreland 13155 (ALTA)

Nova Scotia-ffldverness Co., :lﬂ”f':?)‘ T

R
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Park, Macoun, Canadian Mbssesiéz, June 13, 1900 (FH, MICH). "Prince
Edward Island:  Kings Co., 46028 N, 62013'w,>fre1and 14106 (ALTA). ~

Quebec: Gatineau Park, NE of Luskville, Peterson 2382 (ALTA). St.
* Urbain-Co., Kucyniak et al. 45-47 (MICH). Anticosti Island, Macoun,
" Canadian Mosses 32, Aug. 12, 1883 (MICH). Saskatchewan: Gem Lakes

3.5 km E‘of Beave; Creek, Anderson 1188 (ALTA). CyprésS'Hi1ls,,

Lonepine campsite, Bird 4460 (CANM).7 Northwest Territories: Horn

Plateau, NE of Fort Simpson, Rowe July 7, 1961 (ALTA). Heart Lake,

Vitt 4940 (ALTA). Inuvik, 69029'N,.]33038'W,‘Friésen and Hettinaer‘
— = J o - | .
Sept. 28, 1973 (ALTA). Norman Wells, Jasieniuk 2275 (ALTA).

. ‘ ALLL .

- Yellowknife, Ingraham Trail, Jasieniuk 2286.(ALTA). Great Bear

Lake,‘Roft Radium, Kucyniak 48-85 (MICH). Yukon: Summit Lake, -

67042'N, 137928'W, Packer and Lemay 34 (ALTA). Clinton.Creek area,

‘W of Dawson? 64017'N, 140°27'W, Vitt™10765 (ALTA).
Q

&

.U}S.A. Alaska: Pillar<Bay, Rigg Aug. 11, 1929 (NTU). _Alaska Hwy.;
~ mile 1318, Lutz 50-184 (WTU). Newhalen, near_NeWhaTen-River,'Thomas
Sept. 30, 195] (NTU).i Fairbanks Quad. 65?]0'N, 1479154, Calmes 637

(ALA).v‘Kasig1uk,.61°10'Ng 162010'W, Thomas 12-54 (ALA). Connecticut:’
Vernon Centre, Lorenz Jan. 30, 1906 (MIN).‘ Maine: Piscatquis Co.,

‘17,6 km NE of Schoodi Lake, Hermann 19656 (CANM). Massachusetts:

Amesbury, Huntington.May 14, 1904 (US). Michigan: , Cheboygan Co.,
Mud Lake, Crum’Ju1y 11, 1948 (CANM). Minnesota: thhaSca-State'Parg,
12.1 km along Wilderness Drive, Horton 1150 (ALTA). Montana:

‘ CblumbiébFa]]s,lwilliams, Montana Mosses 195 (MIN). Lost Fork

-‘Creek; Little Belt Mts., Leiberg 783 (F), New Hampshire: Mt.
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- Washington, Bliss 1959 (ALTA). New York: Essex Co., Algonquin
" Peak, Ketchledge 692 "(MICH). .North Carolina: Mt. Pisgah, Anderson

,20628 (DUKE). BIuff Mts., Anderson 19947 (DUKE). washmgton

Port Angelesf Harthill. Mar.. .26, 1959 (DUKE). “Wisconsin: Bayfield

~Co., Lake Super1or,-§buaw Pt Flowers 9889- (COLO). Wyoming:

B1ghorn Nat1ona1 Forest, weber et al. B4664 (coLo).

Dicranum undulatum is one of the easiest members ofbthe‘benus

to recognize, since it typica]ly»groWslin mire habitats, has leaves

that are plainly undu]ate .and, when moist, they are erect and some- -

what imbricate. A]so, 1t produces ‘a single. seta per per1chaet1um

In most c1rcumstances, these macroscopic states are all that 1s

‘ necessary, to identify it. In rare instances it may intergrade

morphologically with either'D. ontariense or D. ac&tifblium,' In
such cases it usually occurs just outside its. typical mirelhabitat

and the specimens may be more slender and contorted than normal.

- In these'eitwations it may be distinguished microscopica]]y from

D. ontartenee by med1an cells that are slightly longer (F1g 57-8),

about 20 um ]ong, as compared to about 12 um (F1g 5$ 7) 1n D.

ontartense. A]so, D. undulatum never has the 1onger ce1ls along

_the margin ‘which maybe found in D. 'ontafiense (Fig. 55-6) nor are
bthe'ﬁa?gioal.serrations as stronu From D. acuttfbltum, D. unduZatum
| Zan. be d1st1ngu1shed by more broad1y acute leaf" ap1ces (F1g 57 5),

© T a genera1ly subpercurrentcosta (FTg 57-2), and upper ce11s ‘that

| are about 10 um or 1ess 1n 1ength (F1g 57 7 3. Dtcranym qcuttbetum

@
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FIGURE 57.

Dieranum wundulatwn Brid.

1-4
5

Stem leaves (14x)
Stem Teaves apices (14x)
Perichaetial leaf (14x)

Upper laminal cells (280x)

Median laminal Ce]]s (280x) |

Basal laminal cells (280x)
Capsulés (10x) : Bt

Peristome tooth (140x)

"Median transverse-section (140x).

»
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has a narrowly acute apex (Fig. 53-5), a percurrent to slightly .
excurrent costa (Fig. 53-3); and upper ce]]s that are about 20

: ’\
PN

um 1n 1ength (F1g 53-7)

Nomenc1ature ~ The original diaghdsis of D. ‘unduZatum was pub]ished .
in Journaz fur die Botantk 1800 wh1ch was circulated in.1801 at the
Le1pz1g Easter Fair on April 19 of that year (Sayre, 1959). hxs
s the date that was detenn1ned by the 1910 Botan1ca1 Congress to
#  represent the starting date for bryo]og1ca1 nomenc]ature because
'Hedwig s Species Muscorum Was also c1rcu]ated at the 1801 Easter

.

Fair, . _ '

» with April 19, 1801 as the nomenciatura1 starting'date;
Br1de1 S name is va11d however, it was genera]]y overlooked
“and the name D. bergert B]andow, pub11shed in ]809 has been ‘
extens1ve1y used for th1s spec1es The situation was further
comp11cated when the 1950 Botan1ca1 QQngress at Stockholm changed ‘
the nomenc]atura] start1ng date to December 31, 1801, thus
nomenclaturally eliminating Br1de1 s name. At that t1me, B]andow s -
" nanme was the va11d one. However, this was not to last, as-the . /{i
1959 Botan1ca1 Congress at Montreal again changed'the nomenc]atura] \\\\\v
e ~~,start1ng‘date in order to include several important publications

in thehyear 1801, and»established the new starting point as |
_January 1, 1801. As 3 resu\t Bridel's: name is valid.

I have examined Bridel's herbarium and found one specimen

named D. undulatum by Br1de1 however,»1t is ‘not one oﬁmthe spec1mens

i)
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+ listed in the description. .Aécording to Isoviita (pers. comm? ) the
*i’type is not in Bridel's herbar1um -and this one spec1men may in fact
be a syntype\bf Blandow's D. bergeri since 1t 1s annotated by B]andow
and a reference is made to B]andow s exsiccati set of 1805. S1nce
the type is not in Br1de1 S herbarium I choose not to designate a

lectotype at th1s time. '



- 280.
. \ . . .
_Section: Dicramum Hedw. Spec. Musc. 126. 1801.

Lectotype: .Dicranum scoparium Hedw.

P1ants up to 15 cm tall. Leaves sometimeé uﬁaulate, falcate-
secund to sfraightfaﬁd spreading, lanceolate to 6vate-15nceolate;
apex acute, obtuse or rarg1y cucullate; Upber cells e]dﬁgate'and
usually pitied; median transverse4sec£i9n of éosta showing one or'

_'two‘rbws of guidégce11s and 2 stereid bands, lumens of stereids
- small (<1/2 the wall thjckness), 2 to 4 1ame1iae\often}pyesent

on/abaxial costal surface. Capsules CUrVed, ribbed; neck short,

‘annulus absent (except in D. angustwnm).

20.  Dicramum angustun Lindb. Medd. Soc. F. F1. Fenn. 6: 252." 1881

Types: "... Norbotten samt~p3 3tski1]iga,$t§11en i
- finska Lappmarken af hrr Norrlin och Hult
.."  (Lectotype - Norbotten, Hult, July 3
1877 H-SOL!) (Swvntypes - Norbotten Hult,
,_June 27, 1877-H-S0L!; Lapmarken, Hu]t, Ju ly
13, 1877- -H-S0L!; Hu]t Aug. 5, 1887-H. H- SOLI
Norr11n July 3, 186 -H- SOL') :

Dicramm laevidens N1111ams, N. Am.-F1. 15(2): 126, 1913,

L

. Tupe: "Klondike River near mouth of Bonanza Creek,
- B "~ 3 miles from Dawson, Yukon, July 3, 1899.
w - R.S. Williams 539." (Ho]otype-NY')

~ Plants in loose cushions,}up‘tov6;5 cm tall, 1ight-green usua}ly

growing on humus or so11 Steims S1ight1y-fomehtbse; 1ight- to dark- "
o .
~ brown. Leaves when dry erect and somewhat 1mbr1cate, when moist erect

Y
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and spreading;~not undulaQe, 4.0-7.0 (8&5) mm Tong,’]aﬁéeoTate, o
) N .

narrow at basg and tapertng'to.an acute apgx;.not keeled, smooth .

on both surFaces; maréins unistﬁatose, entire or serrulate near
the apex; costa_narrow,_80-90 (105).ﬁm wide just'above alar
. region, ’subpercurrent'to perturrent, smooth, costa in median
:transverse-éectioﬁ_showtng-s to 7 guide cells and 2 well dete]oped"
) Stefeid bands,'both extending about 2/3 the length of the costa, -

. neither abaxial or adaxia] Yayer of external cells differentiated

from stereid cells; a]ar ce115 brown,b1strat07e thin-walled, not
extend1ng to costa;. basa] cells Just above aTar reg1on e1ongate-

rectangular, (40) 60-100 um 1ong,.th1ck-wa]1ed, pitted; medJan

ce11s'e10n§ate,.50—60“(75) um long, strongly pitted; upper cells
.elongate,‘(ZS) 30-40 pm 1ong, 4.0-7.5 um w%de,‘siightly pitted.

Perichaet1a1 leaves slightly shorter than stem leaves and abruptly

narrow1ng to a subulate tip. .

Dioicous, male p]ants sma]]er than female, growing intermixed ~

<]
with fema1e p]ants or as separate cush1ons Monosetous, setae light-

to dark-brown, 1.8-2.5 cm long. Capsu]es 11§hﬁfbr9wn, 2.5-3.0;(3.2)

“mm long, curved,,ribbed, not strumtse, neck short;“exothecial'cé11s’,
1 short¥fectan§u1ar, thitk-ﬁalled pitteﬁ ‘abOut 50 um 106@; stomates
| 1n one row. of base of capsu]e, 30- 32 (35) um long; opercula rostrate,

about 1.5 mm 1ong, annulus of 2-3 rows. of 1arge thick-walled, hya11ne

cells; per1stome teeth red, about 0. 5 mm . 1ong, 70-80 (95) pm wide at .

281.

base, d1v1ded about ha]f way down 1nto 2 segments Vert1ca1 str1at1ons

‘ weak, especia]ly near apex of teeth, spores.green,to brown, 14-20 um,

k4



papiliose. Chromosome'number,unknown.b

Habitat and D1str1but1on (Fig 58)', Dicranum‘aﬂgustuﬁ‘isgﬁn
.1nfrequent1y reported spec1es, however it is fa1r;y common in
moist arctic tundra habitats, espec1a11y in exposed areas. It
occurs from the west coast of Alaska, across the Canad1an Arctic
to Devon Island, Baff1n rsland and Labrador,»and extends south- .
jvward along the Canad1an Rocﬁy Mounta1ns as far as Banfvaat1ona1v
'Park, and; at times, i@ is quite common in the tun&ra habitats
“in the alpine zone. The species is also found in Greenlahd,
l}end }t is reported from Scandinavié,vthe'mountains df’easiern

-

Russia, and seyeral areas of Siberia.

Selected Speeimens.Examined. EXSICCATI. Steere and-Holmen,
Bryophyta Arctica Exs. 3 (ALTA). |
CANADA.feAlberta:_{Jasper National Pérk,_Signé]'Mtn.,,Petersonv
3654 (ALTA). Moraine Lake, Floers 10310 (COLO). British

Columbia: Bennett C1ty, N11]1ams 545 (F). We11 Gray Prov1nc1a1

- Park, ‘Battle Mtn . Aht1 and Aht1(%4767 (CANM) Summit Lake,

58°38 N 124943* W, Reterson 2964 (ALTA). Newfound]andﬁ»ﬁLabrador,

_W. Tunnavik, Nutt and-Habing 5 (DUKE). Quebec: Gerin Mtn.,

55004'N, 67914'W, Viereck 706 (DUKE). -Wakeham (Marcourt), Polunin

~N

14766-1 (MICH).-‘NorthWest Territorieé;v Eastern Great Slave Lake

" Region, 105030'W, 60055'N, Jasieniuk et al. 1227 (ALTA). Mackenzie

1282,
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FIGURE 58." The North; Ameriéan distribution of* Dicramum =
o angustum Lindb. :
!
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»Mtnsf, SW of Norman Nel]s,vROWe;1903 (ALTA). Baker Eake, Larsen
9-25 25 (MICH) Fort Simpson}\dasieniuk#2224 (ALTA).” Kwejinne Lakea)

267 km NNW of YeTTowkn1fe, Jasféniuk 2322 (ALTA) Baffﬁn Island

Cape Borset,- Soper 890 890 (DUKE) Ak1av1k anch 4 (LAF Devon

IsTand True]ove Eow]and Peterson 2562 (ALTA) Chesterf1e1d
' PoJun1n,2233a~5‘(MICH) Somerset Island, Fjona: Lake, 3°04 N,

'95°03'N,'Pasiuk P124 (ALTA). Baker Lake, 64019 N, 96°04 W, Gubbe
et -al. M92 (ALTA). Mackenzie River Delta, 68°35 N, 129933' W,

» Scotter (ALTA). Yukon Territory: Bell R1ver Area 67°281

137012'W, Pollock June 18-20, 1972 (ALTA). Bonanza Creek; near
’ . : lﬁ o . '

Dawson City, Macoun 53, (US). Lake Lindeman NiT]?ams 539a (F).

Northern Og11v1e Mtns., Nahon1 Range, Vitt 13368 (ALTA)
Southérn Og11v1e ﬁkns., 64°22 N 137018 Nf Horton 2759 (ALTA)

(U.S.A, “Alaska: &arrow,_o 8 km NE of NARL Camp, Gravesen Feb 7
1971'(ALTA). Um1at C01v111e R1ver, Steere and Iwatsuk1 74 40

:.(ALTA); Fairbanks Quadrangle 16 km N of. Ester Dome, Hermann : N
.’:20982'(DUKE). M. McKenTey Nat1ona1 Park 3 2 km N of Camp R

" Denali, Hermann 21515 (DUKE) CentraT Yukon River D1str1ct DR
Hermann‘21083 (DUKE) Paxton Hermann 21183 (US) _69020'N, |
165010 w Bee 520809-51B, (MICH)

| *

Superf1c1a11y, D. angustum appears “to be close]y related to
D. scopartum Indeed the spec1es 1s often d1ff1cu1t to separate
from the latter, even on c]ose exam1nat1on.‘ Nevertheless, it is

&
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not as closely re]ated to D. scopartum as are other less superfi-
c1a11y s1m11ar spec1es (D polysetum and D majus) For examp]e,
D. angustum possesses an annu1us wh11e the other members of the

L

Sect1on Dﬁiranum do not Th1s character state, a]ong with smaller -

. .capsules .{ ig. 59-10) and. wel] deve]oped stere1d bands- (F1g 59- 12)-

'suggest a poss1b1e al]iance w1th D. groenlandtcum in Sect1on

.VEZongata and D. anguetum .may be a spec1es intermediate. between
these two groups Because of its 1ong upper cells (Fig. 59 6),‘
curved capsu]es (F1g 59 9), and re1at1ve1y th1n 1eaf cell walls
1 (F1g 59- 7) I am reta1n1ng it in Sectxon Dicranum. 3

" Sterile material (the usual case) is often d1ff1cu1t to .
”separate from forms of D. scgpartum angiv. majus and in such ; ," - e
cases it .is netessary to exannne a costal transverse-sect1on |
.to verlfy the presence of good stere1d bands, and the lack of |
'abax1a1 1ame11ae and different1at1on of the adax1a1 costal 1ayer |
‘i,Dtcranum magus has at 1east a few ce11s 1n the adax1a1 1ayer |
| [.dnfferent1ated by large 1umens and may, have a double row of . '_“ N
gu1de cells while D. scopartum has 1ame}%ae or remnants of
, ]ame]]ae (F1g 68) on the abax1a1 s1de of the costa One other
spec1es that m1d@a at t1mes ‘be confus1ng is D spadtceum, but
1ts-upper cells (F1g 37-6) are shorter (often <4: 1) and 1t |
usua]ly has a few d1fferent1ated ce1ls in the adax1a1 1ayer of

o
v

the. costa (F1g 37-12)

A
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Dicranum_angustum Lindb.

Stem ]eave§ (14x)

Pef{;haetial Teaf.(4x) .

Upper laminal cells (£30x)

Median fransversessecfion (140x)

Basal laminal ce]]s-(280x)v'

.4
Capsules bNQiz\\rTéex%//r///;////
Peristome topth - . '
Median transverse-section (140x)

Basal transverse-section -

L






21.. Dicranum polysetum Swartz, Monthl. Rev. 34. 538. 1801.

Types: Swartz, Dispositio systematica muscorum
frondosorum Sueciae‘p. 34 and 87 + III.
F.5. 1799. (not seen) fide Bridel, 1806.

Dicramum wndulatum Ehrh. ex Web. et Mohr, Index Musci P1. Crypt.

2. 1803.

Types: Dillenius, Musc. t. 46. f.16c. and Swartz, . . .-
Dispositio systematica muscorum frondosorum
"Sueciae t. 3. F.5 (not seen) fide Bridel,
1806. : ‘ .

Dicranum rugosum (Hoffm.exz Funck) Brid., Musc.bRgc. SOph]. 1:
175. 1806. o
~ X

Bryun rugosum Hoffm. ex Funck, Bot. Zeit. Regensberg 2: 69.
1803. _

D

———

Types: Hoffman; Deut F1. II. p. 39. and -Dillenius,
' Musc. p. 357. t. 46. F.16c. (not seen) fide
Br1de1 1826 '

Plants robust,‘ih loose mats, 3 to 12 cm té]T,'light; green,

' growing on humus;-hsrély*on sbil or decaying wood. Stems densely
tphentose,;toment&ﬁ_whitelto brown. Leaves when dry efect'and
‘-spreading, simi]ar when moist, strongly undulate to rugose,b(7)

10- 12 (15) mm 1ong, ]andéo]ate, ‘tapering to an acute apex, not
keeled, smooth on both 1am1na1 surfaces margins un1stratose,
toothed or strong]y serrate in upper 1/2 costa narrow, '80-115

um w1de JUSt above a]ar region, subpercurrent ' rare1y s11ght1y

" excurrent, with 2 to 4 us1stratose 1ame1]ae on the adaxial surface,
" each 1ame11ae cons1st1ng of 1 to 4 ce]],]ayers and extend1ng from

‘the leaf tip to 1/2'or 2/3 the length of the leaf; costa’ in median

289.



transverse-section showing'4 to 6;§uide cells and 2 well developed
stereid Bande, the abaxial band often divided into 3'sma11er bands
by the Targer 1ame11ae”ce1]s, both bands disappearing in the apex,
neither abaxial or adaxial layer of externa1 ce]is differentiated.
from stereids; elar cells brown, bfstratose, thin-wa11ed not
‘extending to costa; basal cells above alar reglon elongate, p1tted§'
‘40-85 (120) um 1ong, th1ck-wa13ed med1an cells s1m11ar, (50) 80-
90 (1055 um long; upper cells. similar, 40-70 um 1ong, 7.0-15 um
wide. Periehaetial leaves s]ight]y‘shorter.than stem ]eaues, the
1nnermost ones abrupt]y accum1nate to a subulate tip.

Dioicous, male plants dwarfed and grow1ng on tomentum of
"temale plants. \Po1ysetous, usually 3 to 5 setae‘per per1chaet1um,
1.8- 3.0 (3 5) cm 1ong, yellow to brown‘ Capsu]es'brown to yé]]ow,‘
2.0-3.5 mm 1ong, curved r1bbed, not strumose, neck short
exothec1a1 ce]]s rectangu]ar to 11near s]1ght1y p1tted thin- wa]]ed
about 70 um 1ong, stomates few in one row at base of capsu]e 45- 50

(52) um 1ong, opercula rostrate, curved or straight, 1 5-2.5 mm long,

annulus absent; per1stome teeth red or red-orange, vertically striate,

about 075 mm long, 90-110 (130). um wide at base, d1v1ded ha]f way
down int or/3 segments; spores papillose, 26-32 um. Chromosome

number, n=11, 12, 12+1.

‘Hab1tat and Distribution (F1g‘ 60) Dicranum poZyéetumAiS a'species
that usual]y grows in well dra1ned hab1tats 1n shaded forests. In

A]berta it is often found on ‘upper s1opes and r1dges along W1th

C .~

290.

o



FIGURE 60. The North American distribution of Dicramam

‘polysetum SW.
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feather moss communities that consist of Pieﬁrozium scheeberi,
Hylocomniuimbsplendens, and Ptiliz)n erista-castrensis. 1 bave

\Erso encountered the species in Picea mariana bogs, but it then
grows near the top of large hummocks that are well grained.

’,The species i§’c{rcumborea1 in distribution, rang{ng fn North
America from the east coasf.of Alaska through the boreal forest
eastwerd to Newfoundland. In the west, it extends southward

~ along the Rocky Mountains as far as Colorado. It is’uhcommon L ‘

lwest of these mounta1ns, havwng been collected on]y in central

‘British Columbia, Idaho, Washington, and Oregon. In the east

it extends southward, mainly in the deciduous forests, as far as

North Caro]ina and_southern Miésouri.. It is also reported from

. . e iy 2
Bavaria, Spain,western Russia, Siberia, and Japan.

,Se]ected Spec1mens Exam1ned | EXSICCA(I ‘Aﬁstin; Musci Appal. 97
.'_(CANM),-98 (CANM). Drummond Musc1 Amer (Rocky Mtns. ) 85 (MICH,
| CANM) .- Ao]zihger, Musci Acroc. Bor. Amer. 134.(MICH, CANM). |
Holzinger, Mﬁsti Acroc. Bof;.Amer. et. Eur. 589 (MICH, CANM).
Macoun, Can:‘Musci 48 (CANM)."SU11.,and Lesq., Musci Bor. Amer.
(ed. 1) 69 (MICH). Sull. and Lesq., Musci Bor. Amer. (ed. II)
87 -(MICH). Renauld and Cardot,;MUsci-Aher; Sept: 207 (CANM).

CANADA. Alberta: Banff Springs Golf Course, Crum 3214 (SMS).
?Cross Lake Prov1nc1a1 Park, Abele 20 (ALTA) Ft. Mchrray, about

, 30_kmﬁN of tqwn, Peterson 4477 (ALTA). Cochrane, Nordegg Road

"
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‘Bird 6233 (LAF). Battle Lake, W of Pigeon Lake, Peterson 1162

(ALTA). Two Lakes, 12.2 km S of campground, Peterson 1201 (hLTA)

Kananiskis Dam area a]ong Whitman Creek, Peterson 2119 (ALTA)

British Columbia: Aleza Lake, 1.0 km W of Ranger Station, Peterson

3202 (ALTA). Summit-Lake, 124916'W, 58%41'N, Peterson 3040 (ALTA).

A Francois Lake, Boas 1073 (DUKE).>-Frasier,River,»4.8ﬂkm'w of
~ Yellowhead Pass, Crum et al. 4840 (DUKE). Malakwa, Krajina 65062267
Lrum ¢ 4840 | i

(DUKE). Manitoba: Menosifo, Bird 3302 (LAF). Horseshoe Lake,
‘Scotter 3587 (LAF). Riding Mtn. National Park, Rowe 27 (MICH).

New Brunswick: Grand-Falls, Habeeb 89 (TENN). Newfoundland: |
Greene's Harbour, Waghorne, July 9, 1893 (TENN). ﬂgxg;§59§ig:\ .
Cape Breton'I§1and, Macoun 719 (DUKE). Onterio: ‘Indian River, . |
N of Owen Sound, Lampton Aug. 5, 1931 (MICH)‘ Thunder §ay Dist
\, Sibley Peninsula, Garton 2668 (MIN). Ottawa, Rockc11ffe, Macoun
- 117 (DUKE). Quebec: Be11echase Co., S. Cam111e, Masson 5028
(TENN). Gat1neau Park, 45032'N, 76°00 W, Peterson 2382 (ALTA) -

. Saskatchewan: Candle 1ake Swan and" Jefferson -5-2A (LAF)."

Northwest Territories: Thelon River, Scotter,4153 (LAF). Yukon:

Tefritorgi  Daws0n,City, Bonanza -Creek, Macoun Augi’Tl, 1902 (CANM):

N

U.S.A. Aiaska° Kuskokwim River, 62°40'N 152030 'W, erreck 5206

f(CANM)n Wrangell Foéter 1203 (WTU). Nome, Hansen 49 (COLO) : -
Fairbanks Quadrang1e 64050 N, 147025 w Argg§_904 (COLO) Co]qradbf,
Boulder Co , Indian Peaks, Reese: B- 44158 Connecticut New Haven,

Hatcher Nov. 12 1883 (LAF), Idaho Bonner Co., Prlest Lake,

R



~'exmour, Sept.
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Peterson 1112 (ALTA) Ihdiana: ' Tremont, Dunes State Park, Flowers
4218 (coLo). Kentuckx Bath Co., Olympia, oge\\ Oct. 4, 1941
(DUKE). Estill Co.. » 1. 6 km SE of Harg; wharton 419 (CANM)

Maine: - York, Spruce Swamp, Sanborn Aug. 1892 (MIN). Gilead,

, 1900 (MICH) ‘Michigan: Cheboygan Co.,
oppos1te entrapce to U.M.B.S., Sn1der 1418 (DUKE) Ostigo Co.,

Schnooberger' { 5‘§#ICH) Montcalm Co., Schnooberger 2177 (MICH):

Delta Cd s G]eason 2385 (MICH). Isle Roya]e Langmorthy 168

.(MICH).  Iosco Co » NW of Oscoda Loughr1dge 4241a (MIN)

Minneso;a Clearwater Co., 8 km N of Itasca Park, Buell 1818

(MIN). Kawastchong.Falis, ]1.2‘km5N of Ely, Holzinger June

©8-10, 1897 (MIN). Missouri: Barry Co., 0.8 km E of Roaring

© River State Park, Redfearn 5640 (DUKE). Montana: Columbia

N

Falls, w11iiams May 4, 1897 (F). Beet Mtns., Anderson s.n.

(UC). New Hampsh1re Rockingham Co., Suncook ‘Moul 5659

(=g

(MICH). New York: Essex Co., Meadow Rd. near Marey Dam,

Norris 1285910 (TENN). Enfield Gorge; Kaufman Nov. 6, 1902
(MICH). North'Carolina: Franklin Co., Sfa]]ing's'Croésroadé,

v

Crosby 2453 (DUKE). . Alleghany Co , Stone Mtn., Anderson 8209

(DUKE). Durham Co s A1dr1dge Swamp, B]omgu1st Feb. 25,. 1930
(DUKE). Ohio: Ross Co., 4.8 km SW of Kingston, artlex 2
(TENN). regon Umat111a Co., 46 km W of Junct1on of Hwy

‘80N at LaGrade, Peterson 1096 (ALTA). Pennsy]van1a. Lancaster

,’Ge; Octoraro Creek, Sma11 and Carter Nov.v 23' 1893 (UC) Monroe

- Co., Hogback Mtn., Bartram 1§§_(MIN) Hunt1ngdon Co., Near Barre
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St. P.R.R., Porter, Aug. 1862 (TENN). Vermont: Newfane, Flowers
14380 (COLO). Virginia: warren co., Overall Run Falls, Hermann
16394 (DUKE). washington. Ferry Co., Foster 2331 (wTU) Yakima -

- Co., Silver Springs, Hermann 19099 (WTU). MWest V1rgwna Ridgeville,

arger Aug. 18, 1804 (MICH). Wisconsin: Cederberg, Coste]]d 587 -
pi
(COLO). Bayfield Co., Rasoberry Bay, F1owers 9903 (COLO) onmingz

~

Newcastle, Degener and Peiler 17058 (F).

Dieranum poZysetum,1n its typ1ca1 form, ]s the easiest of a]]
‘Dicrana to recogn1ze C Its spread1ng, strong]y undulate to rugose
leaves, multiple setae, and-the long cells in the upper 1am1ha
(Fig. 61- é) readily dﬁstinguish it. Ne other member of the genus
(1n North Amer1ca) has this comb1nat1on of characters The only
other spec1es w1th mu1t1p]e setae are D. majus Which is never
undu1ate, and D. ontapzense wh1ch has short upper cells (Fig.

;55 <6). Dieranum undulatum, the on]y other spec1es that might have
vIundu]at1ons approach1ng that found in D. polysetum, has short upper
'ce1ls and single setae. 0ccas1ona11y, ster11e or depauperate
specimens may have reduced undu1at1ons -and may be referred to the
'amb1guous D. bonJeanzz De Not Crum\(1973) considered D. bongeantt
‘'to be a "pigeon hole" for d1ff1cu1t and morpho10g1ca11y 1ntergrad1ng
-specimens of D.. polysetum and D. 8copartum (see<i1scuss1on under

.D. ecoparzum) Spec1mens of D. poZysetum that fall- 1nto th1s
rcategory can usua11y be 1d%ntif1ed by serrations on the upper 1/3

of the marg1n Nbrmally specimens of D. scopartum that fa]l into
e R , .



FIGURE 61.

Dicranum polysetum 3W.
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'Cépsules,(10x)§

v

Stem leaves (9x) -
.Périchaetia1 1éaf (9x)

Upper ]am{ha1 cells (560x)v,J
Median laminal ée]]s (560x)

Basal laminal cells (560x)

&

‘Péristbme tooth (180x) -

Fl

Upper transverse-section (280x)

‘Median tﬁansverseesection (280x)
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;thws category have entlre margins or only a few serrations near the

o

apex. '

7,,

. 22. Dicramum majus “smith, F1. Brit. 1202. 1804.*non Turner, Musci

H1b 58. 1804.

Type: Dillenius, Table 46 Fig. 16.D (spec1mens
" : unava11aq3e s1m11ar to F1gures Oxford) :

L
s

P]ants in- 1oose mats or tufts, up to 15 ‘cm ta11 dark—green;

usua]]y ‘with-a meta111c 1uster, growing on humus or so11 Stems -

moderately tomentose, tomentum brown. Leaves when dry falcate-

: secund or rare]y stra1ght s1m11ar when mo1Jt, not undu]ateg

,(6 0).8.0-14 um“fong, 1ong -lancaolate, taper1ng to a sharply

' _ acute tip, not keeled, smooth on both 1am1na1 surfaces, upper

1am1na occas1ona11y bastratose in spots; marg1ns serrate in

“upper 1/2 to 1/3 rarely entire, un1stratose, costa narrpw,

110~ 125 um: w1de Just above a]ar reg1on, subpercurrent to excurrent,

no 1ame11ae present° costa in median transverse -section s11ght1y :

- convex and show1ng 8 to 10 gu1de cells and 2 stere1d bands,.gu1de

" cells in 2 rows (pr1mary row well defined and cont1nuous with

1am1na1 cel]s, the other more 1rregular and abax1a1 to pr1mary

'-‘row) “both stere1d bands extend1ng we]] 1nto apex, bax1a1 1ayer

‘of externa1 cells we]] d1fferent1ated from stere1d ce]]s by 1arge

”1umens, adax1a1 1ayer occas1ona11y with d1fferent1ated cells,

S alar cells brcwn‘to,opaque, bnstratose,-th1n-wa11ed not eXtend1ng '

-

+,299.
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A
to costa basal ce]]s above alar reg1on e1ongate rectangu]ar, th1n-
wa]led not p1tted 80- 100 (120) uym long; median ce]]s'e1ongate— s
rectangu]ar,.s1lght1y pitted, thin-walled, 5575 um 1ong;’upper ce11s'
simitar’to median, (35) 40-55Aum 1ong; 8.0-20 um wide. f Perichaetial
1eaves shorter than stem 1eaves and abruptly narrowed to a subulate t1p
“f D1o1cous ma]e plants usua]]nggarfed and grow1ng on tomentum
of female p]ants Po]ysetous, usua]]y 3 to 5 ‘setae- per per1chaet1um,.
setae (2.0) 2.5-3.5cm 1ong,,1wghteto dark-brown. Capsules brown to
1ioht-brown,’2 0-2.5 m 16ﬁ§, curved, ribbed, not strumose, neck short;
exothec1a1 ce11s long- rectangu1ar, th1n-wa1]ed p1tted about 100 um '
long; opercula rostrate 1.0- 2 5 mm long; annu]us absent per1stome
teeth red to orange, vert1ca11y str1aterabout 0. 6 mm long, ¢110- 130
v um w1de at base, d1v1ded ha]f way down 1nto 2or3 segments, spores
. brown, f1ne1yvpap1]10se,_18-24 um. Chromosome number, n= 11, n= 12
n=17 (12¢5).°

Ay -

Hab1tat and Dwstr1but1on (F1g 62): chranum magus has an . oceanlc e Q
d1str1but1on pattern, rang1ng 1n the west from the state of Wash1ngton,
| north along ‘the coast of Br1t1sh Columb1a to Alaska ‘and Kodiak Island
- In eastern North Amer1ca at ranges from Nova Scotia and the Gaségr '
region oﬁfQuebec to the m1dd1e of Labrador It a]so occurs in Japan;
“‘the Br1t1sh Is]es, and Europe 1 have seen one specimen from
southern A1berta that has the doub]e row of gu1de cells of - D magus,
»

; however, it 1acks other)d1agnost1c characters such as the convex

costa and the meta111c Tuster found on the coasta1 spec1mens



0O

A} .

FIGURE 62. The North American distribution of Dicran

majus Sm.
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A
Furthermore, the co]lection site has been destroyed by a freenay and
- it has been impossible to collect addiffona] material for study; I
have included the specimen in the distribution pattern, but it must
“be consfdered tenuous unless additional material is found."
Somewhat reduced forms of thislépecies afe ohcesiOnally o -
' éncountered in the arctic on subarctic fregions. I have seen-
‘spec1mens from Great Bear Lake, Hudsons Bay, ‘and northern Yukon
| wh1ch seem to retain the character1st1c metallic Juster found on
the more robust coasta] spec1mens, “but they.usua11y 1ack the doub]e
_'row of gutde cells. Also, the costa is still somewhat convex‘(F1g.
63;13)ﬂwhen seen in‘transverse-section. |
Selected Spegcimens Examined: EXSICCATI. Holzinger, Musci Acroc.
Bor. Amer. 278 (CANM, MIN). | |
' Lo}

CANADA. Alberta: Kananaskis Area, near Seebe, Seaborn 15267 (UAC).

British Columbia: Dewdney Island, 52°59'N, 129°40'W, Schofield

41611 (UBC). Morsby'Is1and‘ Peel Inlet Road, Schofield 15223

(UBC) Vancouver Island, Uc]ue]et Schof1e1d 13472 (UBC)

Graham Island, Trounce Creek, Schof1e1d 15604 (UBC). New Brunsw1ok:

Charlotte: Co., Grand MananiIslend, Gleason 143 (DUKE). V1ctor1a

Co., Gold Brook,}Schofield-6143-(DUkE). Albert Co., Fundy Nat1ona1

. : R ¥
Park, Ireland 11302 (ALTA). Newfoundland:’.Labrador, North West -
River, Wigkes July 29, 1938 (DUKE). Windsor Lake, near St. Johns,

. A,Ostafichuk1281+3 (ALTA). 'NOva'Scofia: Ha]ifax,'MeCOun June 23,
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1?82 (DUKE). ‘Cape Breton Island, Macoun July 29, 1898 (MIN).
Quebec: Saguenay Cd.%;Inlets a Jeremie, Brisson 559 (TENN).

Magdaiena Islands (France);vBartrah §§g (DUKE). Prince Edward

Island: Kings Co., 0.8 km N of Glencorradale, Ireland 14078
(ALTA). Queens Co., Strathgartney Park, Ifeland>13709,(ALTA)}

“Northwest Territories: Great Bear Lake,'SawmiT}?Bay, Steere

10376 (DUKE). Keewatin Dist., Yathyed Lake, Larsen July 28,
1961 (CANM). Norman Wells, Mt. Hamar, 65020'N, 126%49'W,

Jasienfuk'2308E(ALTA): Yukon Territory: Lake Lindeman, Williams

545 (F). 'Richardson Mtns., 66°03'N, 135038'W, Vitt 16239 (ALTA).
‘Sduthern 0gi1vie Mtns.,'TombStong Mtn., 64028'N, 138%43'W. 'Vitt“
16709 (ALTA). Keele Peak, 63°30'N, 130027'W, Vitt 15763 (ALTA).

U.S.A. A]aska:i_Sti Lawredce_Island,vGeist 1933 (DUKE). Healy = * o

; Quadrangle, ATaska Range diét.,vHermann 21294 (DUKE)J Wrangel,

: Vinginia Lake, WOrley‘and’Hami1tpn 8372 (SMS).. Mt. McKinley -
' Nationa],Park, Weber and Viereck 10153 (UC). Port Vita,

v Raspberry Group, Exérdam 856 (UAC). Kodiak'IsTénd, 0lga Béy,
Looff E235 (CANM). Skagway Quadrangle, E of Haines, Hermann
21761 (CANM). Valdez Quadrangle, 19.2 km E.on Lowe River,

Hermann 21709 (CANM). Nashingtonf Clallam Co., Lake Ozette,

Olympic Peninsula, Becking 5306362 (WTU). = .

ThevdistinQUishing'featUreS‘df‘D. majuévare several, _The_mbst .'

Obvious'a¥e‘theumu1tip1é setae and the large falcate-secund leaves :
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that have a metallic luster. This luster gives thé plants a dark,
shiny appearancez quite'different‘from the lighter shine that is

found in other species. In addition‘ a transverse section of a

. <& ‘
“leaf shows two TOWS of gu1de ce11s (F1g 63-13), a character state -

not found in any other D1crana. Invthe samg~section, the costa
can be seen to be somewhat convex and. thefupper row of cells may
have 1arger 1umens ‘that d1fferent1ate them from the thicker walled

stere1ds

Dicranum magjus is\very distinct and-serom confused with other

/‘

species" At times 1arge spec1mens of D. scoparzum may be m1staken

o for th1s species and, in such cases, a transverse sect1on is

»

- necessary to determine the correct identity. Dtcranum'scopartum

does not have a doub]e row of gu1de ce]]s and it has 1ame11ae on

the abax1a1 costal surface (Fig 68); whereas, D. majus does. have
~ the double row of guide cells anq‘does not have lamellae.. The

*northern forms of D. majus may Tack the double row guide cells .

and be'somewhat sma11er in size than the morertypica1 costal forms§

' however, they st111 have the character1st1c meta111c sheen found in
the typica] form and with careful exam1nat1on, shou]d not be .

' m1staken for any other species.

Nemenc]ature: Dicranum m&jus.Was,describedta1most‘Simu1taneously by
_'Smith and Turrier in 1804, Both were valid publications and both

~cited the same Dillenius-specimens as the type.. These specimens are

ndt”avaflable'for examination; however, the”fiQUres pictured in
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FIGURE 63. Dicramum majus Sm.

-4 .Stem leaves (9x)

5 Per1chaetial leaf (9x)
6 Upper laminal cells (280x)
.1 Median laminal cells (280x) 
- - T Basa] laminal ce]ls (280x)

9, 10 Capsu]es (10x)
11 Peristome tooth (180x)
" 12 Upper transverse-section (140x)

13 _Median transverse-séctioh (140x)






his Historia Muscorum (Dillineus, 1741) are precise drawings made

from the actua1 spec1mens . \
Accord1ng to Sayre (1959), Sm1th S pub11cat1on (Smith, 1804)

was d1str1buted to the. genera] pub11c on March 29, 1804, and

Turner s-pub11cat10n (Turner, 1804) was s1m11ar]y d1str{buted on

‘Apri] 1., 1804. The‘s1tuat1on is further comp11cated by the fact

. that Turner d1str1buted 250 cop1es pr1vate1y on March 20, 1804.

~’\

As a resu]t _many authors use th1s as the date of pub11cat1on and
c1te Turner as the author1ty “for ‘names duplicated in these two
pub11cat1ons Crundwel] (1970) exam1nedvthls prquem-and felt
- -that the private]y distributed-cepies did not constitute valid |
pub]1cat1on and that the date of public sale (April 1, 1804)‘wasv
the date of valld\pub11cat1on As such Sm1th s pub]1cation does
~ indeed have pr1or;¥¥, although only by two days, and Crundwe11
considered Sm1th to be the proper author1ty )

.‘\. . ) _
23. Dicranum se&parium Hedw., Spec’”Musc' 1261, 1801.

-_Type: D111en1us, Musc. T. 46 F. 16 (Speéimen\'*
: unava11ab1e) o '

1

)

_Type Newfound]and Lambert (Lectotype FH'
Syntype-BM')

bicranum'dillenii Tayl. tAnn Mag Nat. H1st 12: 129; 1843,

Dicramai paZszum C. Mu11 , Syn. 1: -'359; 1848

o Type Su111vant, Musc1 A11egh No. 155 (Lectotype-FH')

i
i
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' Dieranwn dipteroneuz;on C. M_lﬂl‘.. Flora 70: 221. 1887.

Type: "Alaska, in valle Takhin, 20 Julio 1882.
: Dr. Krause" (not seen).fide Williams, 1913.

Dicranum hovellii Ren. et fard., Rev. Bryo] 15: 70. 1888.

Types: -'Tmegon in sylvie. Jam anno 1882 specimina

: etrea Portland lecta amic Lesquereux migit;
gserius mense Mhrtmo 1888 Th. Howell legit. "o
(Syntype—F')

[
%

' Dicranum angustszlzum Kifidb. <n Macoun, Bu11 Tor. Bot. C]ub,
17: 86. < 1890. ‘

Type: "On logs. and damp rocks, frequent in British:
Columbia from the coast to the Gold Range,
1889". (Lectotype S' Syntype -CANM!).

Dioranum scoparmfbrme Kindb. , Ottawa Nat. 2: 154, 1889.

: /.
Types. “Described from spec1mens found by Dr. G M.
! Dawson at bottom of canyon below bridge, ETk
ﬁiver, Rocky Mountains, but also found in
McKay's Woods, Ottawa, at the base of trees;
-also in Nova Scotia and Prince Edward Island."
~ (Elk River: Lectotype-S!; MacKay's Woods:
Syntypes S| CANM') _

Dicramui canadense Kindb. in Macoun, Bull. Tor. Bot. Club. 17:
87. 1890. 4 o

Type "On rotten 1ogs at Moodyv111e, Burrad . In1et,
. - B.C., Apr11 29, 1889". (Lectotype St).

<7

: Dmcranum consobrtnum Ren. et Card Botf Gaz' 15"'39. :1890.>

S ‘Type Minnesota, Comm J. Henrz (Isotype NY')
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Diciamum bonjeanii Spp. colunbiae Kindb., Bull. Tor..Bot. Club.
T 17 86, 189, o

Type: ﬂDamp woods, by the borders of ponds, Cedar
. Hill, near Victoria, 1887; and on Campbell
Hi11, Cache Creek, B.C., ait. 2500 feet,
‘May 25, 1875 (Macoun)." (Lectotype-S!).

Dicramm colunbiae (Kindb.) Ren. et Card., Rev. Bryol. 19:
B S NRE -7 Y - S

Dieranum congestiforme C. Mill. et Kindb. in Macoun et K1ndb
Cat. Can. P1. 6: 29, 1892 ‘

"On damp rocks on the east side of Lake
Mara at Sicamous, B.C., July 3, 1889."

(Lectotype S')

Type:

Dicranum plano-alare'cu MUT] et Kindb. in Macoun et K1ndb

Cat. Can‘ P1. 6: 31 1892,
: b ]

"On earth at the mouth of the Il]ec111ewaet
Canon, near Revelstoke;. B. C May 18, 1890 "

QIsotype CANM')

- vabe:

' Dicranum subpalustre C. Mill: et Kindb in” Macoun et Kindb.,
Cat. Can. P1. 6: 33. 1892. _

"On earth on rocks at Hector;.Rocky
Mountains; on rocks at Deer Park, Lower
Arrow Lake." (Lectotype-S!). '"Columbia
‘River, June 18,,1890." (Syntype-St). -

~Types:

i

Dieranum undulszlzuﬁ C. Mull. et Macoun in Macoun et K1ndb .
- Cat. Can. P1. 6:- 32. 1892. o

-Type: "On earth near Fort Rupert Vancouver Island
L - 1885. (Dawson) " (Isotype US') :
Dicramm kindbergii Paris, Index Bnyo] 356. 1895. Nom. illeg.
»tncl spec prmor. : o : _ _ ~
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Dieramun hyalinum Kindb. in R611, Hedwigia’35' 61. .1896

‘Type: “Yellowstone Nat. Park, wyom1ng 7000' Unter -
No. 1442 (R811) als D. seoparium Hedw " . -
(Lectotype STY.

fAchranum perzchaetzale Kindb. in Ro]] Hedwigia 35:. 61. - 1896

- Type:. "Wash. Cascaden, Easton cfr. No. 554 exp.
. als D. seoparium Hedw. var. paludosum Sch.’ A
cfr. (Lectotype S1).

Dicranum roellii Kindb. in R, Hedwigia 35: 60. 1896,

Typef "Vancouver Is1. Victoria" co11 R811.

_.__-

{Lectotype-S!; Isotype-CANM!). - -

Dicranum bonjeanii var. alatu&.éarnes, Bot"‘Cent. 44: 386. 1890.

Types: "I1linois: Chicago (Dr. J. RG11, 1888).
Wisconsin: Madison (Cheney and True). W.
Minnesota: Cedar Lake, near Montevideo,

Chippewa county (J.M. Holzinger, 1901) "
‘(not seen) fv,de w11T1ams, i9i3 L

. Dicranum alatum (Barnes) Card. et Thér., Bdf;jGaz._37: 364. 1904.

" Dicramum subscoparium Kindb., Rev. Bryol. 32: 35, 1905. ~ -
Types: "Canada: B.C., 5200-7500 ft. 1904, Macoun."
- .(Lectotype-51; Isosyntypes-S! CANM!Y),
Cecalyphum séopariun P. Beauv., Prod. 51. 1805." Nom.  illeg.
' - 1inel. gen. prior. . ‘ g

' Dicranoton scoparim Behere, Musc. Rothom. 27 1826. - Nom.
1ZZeg. inel. gen, przor. : Co

Plants 1n 1oose mats 2 to’ 15 cm ta]l, 1ight-green to dark green, .

growing on humus or so#l, rare]y on decay1ng wood ,Stems ‘moderatley

L]
i
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<&

tomentose, tomentum white to.brown;” Leaves when dry fafcate-secdnd‘
to straight .erect or'spreading, simi]ar when»mofst ‘se1dom undulate, f
.4.0-8.0 (12) mm 1ong, broad]y lanceolate to 1ong-1ance01ate, taper1ng
- to an acute. apex,- s]1ght1y tubu1ose or rounded, noﬁikee1ed smooth

on both laminal surfaces; marg1ns entire, or serrate to toothed in
upper 1/2; cosgg narrow, (75) 85 110 um w1de(3ust -above alar reg1on,'
subpercurrent to excurrent, w1the!f%o 4 unistratose Tlamellae on the

- abaxial suﬂface .each 1ame]ﬂae cons1st1ng of 1 to 4 ce]] 1ayers and
extend1ng from 1eaf tip to 1/2 to 2/3 the 1ength of the 1eaf

lamellae rarely absent costa in median transverse sectgon show1ng

4 to 6 guide cells and 2 stere1d bands both bands d1sappear1ng in.
.the‘apex, abax1a1 layer of externa] ce]]s d1fferent1ated from,
"stereids by . 1arge 1Umens.when 1ame11ae'are absent, the»adax1a1 1ayer ‘

i of external cells not d1fferent1ated a]ar ce]]s brown or opaque,(_

4(\?

b1stratose th1n-wa11ed not extend1ng to costa basa] ce]ls above

alar reg1on e]ongate, p1tted (55) 75-110 um 1ong, th1ck-wa11ed

¢

- median cells similar, 45-70 (85) m 1ong, upper cells s1m11ar, (30)‘

40-50.(65) um Tong, (5.0) 8.0-15 (20) um wide. Per%chaetm leaves

s shorter than stem ]eaves, innermost ones emarglnate to abrupt]y

narrowed (or rare]y gradua11y tapered) to a subu]ate t1p

' D1o1cous male p1ants dwarfed and grow1ng on tomentum of fema]e
p1ants Monosetous, or rarely 2 or 3 setae per per1chaet1um, 1.5-3. 5
cm 1ong, yel]ow to dark- brown Capsules yellow. to brgwn, 1. 5 4.0 mm
(long, curved r1bbed not strumose neck short, exothec1al ce11s
rectangu]ar to 11near, p1tted or not p1tted 25 to 65 um 1ong, th1n~{
.wa11ed* stomates few 1n one 1oose row at base of capsu]e, 32-45 um,

a

o
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3

rostrate; curved or straight, 1.5-2{5 mmylong; annulus ahsent;

_peristome teeth orange'to red, vertica11y striate,/about 0. 5'mm

1ong, 90-110 um wide at base, divided half way down 1nto 2 or 3 f‘\s/J
(occasionally 4) segments spores green to brown, f1ne1y pap111ose, |

' (13) 15-22 um. Chromosome- number, n= =11, 12 (11 + x +y).

_Habltat and D1str1but1on (F1g 64) The hahitat'rangé of D.
. o .

-scopartum 1s qu1te broad with the species belng found in mo1st

N _'to dry forests, around m1res, along streams, and 1n open tundra

It grows on 5011 humus 1ogs, and E%ca51ona11y over rocks, and
"1n each case it can. be very 1ux2:1ent It is the most cosm0p011tan"

member of the genus Dtcranum, ~almost ub1quftous 1n northern temper-

- ate 1at1tudes of both North Amer1ca and Euras1a and it is

_ encounter from the arct1c through the subtroowcs.. It i

"rEportediﬁvom New Zea]and (A111son 1952 Sa1nsbury, 1955) and

’vthe p0551b'v‘ y. exists that this d1SJunct1on might be the resu]t
-fof horti u]tural 1ntroduct1ons ‘that conta1ned fragments of D

tim attached to them; however, this is un]1ke1y as the N v

8eop; .
‘Zealand spec1mens were co11ected at an a1t1tude oyer 1200 metres -
-on hummocks 1n a swampy a1p1ne area, hard]y where one. wou1d expect |
;1ntroductions The spec1mens I have seen from New Zealand are not
;un11ke forms found in s1m11ar“hab1ta§%;4n North Amer1ca It is i

f_fprobable that D. scopartum 1s mOre widespread in the southern ;df'

{hemisphere than 1nd1cate3 by c011ected spec1mens A more- deta11ed .

>;eexamfnat1on of the southern floras w1th empahs1s upon DtcranoZoma L

e
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- FIGURE 64..

‘The North American distribution of - Dicramum . . -

scopdir'iian; Hedw.
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(members of which Dicranun scoparium might be taken for) would be
_necessary'to determine this.

In North America, D. scoparium occurs in all hab1tats except
the most extreme ones 11ke the arid deserts and grass]ands It |
is found in the h1gh arct1c from northern A]aska to Devon Island
.and Green]and' however, it, ER not common in these areas, and is
replaced by such other spec1es as D. angustum, D. amanntz, and D.
spadtceum. The more southern limits in North Amer1ca are defined
by.the southern extent of the coasta] forest 1n Ca11forn1a while.
in the Rocky Mounta1ns, the d1str1but1on extends into the hlgh—
lands of Mex1co
581€ctedePec1mehs Examinea' EXSiCCATItA Austin; MuSci’APP§1. 85
(CANM) 86 (CANM), 87 (CANM), 88" (CANM), 89=(CANM), 90" (CANM), 91
(CANM), 473 (CANM) Baker, Paciffcls1ope.8ryophytes 584f(UC, us),
739 (UC). - Drummond, Musci Amer. (Rocky Mtns. ) 80 (CANM) . ‘Grout
“‘Hahd—Lens Mosses 28 (DUKE). Grout North Amer1can Musc1 Perf 5 |
(DUhE, CANM). _Ho]zingeh, Musci Acroc. Bor. Amer. 7.as D. palustre
var. (NY, CANM); 55 (tANM);V133 (NY, CANM), 176 (NY, Uc,‘F;(cANM);"

-,

205 as D. palustre (NY, DUKE, CANM), 206 (UC, cA), 334 as D.

" bonjeanii var. (NY CANM) 354 as D. bongeantz var. (NY, UC, F, CANM), |

390 as D. bongeanzt ‘var.. (NY US, -CANM), 607 (CANM), 611 (NY).
‘Macoun, Can. Musci 42 (UC, cANM NY), 43 (UC, NY, CANM), - 363 (NY
~CANM). 405 (NY; UG),. 406 (NY, CANM), 407 (uca CANM NY); 408 (US,

,.uc Y, CANM), 409 (uc, us, L N, 556 (NY UC), 561 (us, NY) Renagld‘

316.
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]
and Cardot, Musci Aner . QZE%D 10 (FH, CANM), 11 as D. consobrinum
(P}, 275 as D. howetlii (FH,\CANN), 359 (FH, CAN), 360 as D.
scopariforme (FH, CANM). §mall, Mosses Southern U.S. 18 (NY, FH,
DUKE, CANM), 66 as D. bon;EZ%ii (NY). Sull. and Lesq,, Musci Bor.
Amer. (ed. 1) 59, 60, 61, 62 (NY, FH), 66 as 0. patustre (Y, FH) .
Sull. .and Lesg., Musci Bor. Amer. (ed 1) 75 76, 77, 78 (NY, FH),

83'as D. palustre (NY, FH).

- CANADA. Alberta: -Ft. McMurray, 2 ki S of town along. Athabasca
River, Peterson 4836 (ALTA). ~Jumping Pound Creek, McCutcheon 213

(LAF). Mounta1n Park Area, 117022'N 52°59 N, peterson. 805 (ALTA).
Battle Lake, W of Pigeon Lake, Peterson 1158 (ALTA). . Rocky Mtn.

House, about 50 km SW of the town, Peterson 3288 (ALTA).- Jasper

,Nat1ona1 Park, Mt Ed1th Cavel] Peterson 3526 (ALTA) British

Co1umb1a New Nestm1n1ster, H111 739 (US) Queen Char]otte -
'Islands, Schof1e1d and Boas 18998 (DUKE) About 440 km N ofFt.
St. John, nglo N, 122°so W, Peterson 2956 (ALTA). Powell Lake,

Flowers 7650 (coLo). Vancouver Island, Victoria, Flowers 7600

(COLD) Azouzetta Lake, 55022 N, 122°37° w Peterson 3155 (ALTA)

_ Near Jasper Nat1ona1 Park 121018 W, 53°49'N, Peterson 3208 (ALTA)

'_Man1toba Ft Church111 Goose Creek Steere 7197 (DUKE)
Newfoundland Labrador, Hopeda)e, W1ckes Aug. 6, 1940 (DUKE)

' Labrador, Batt]e Harbour, Macoun Sept 5, 1891 (CANM) -Eddies ot

{lCove West, 50042 N, 57011 W, Tuomikoski 4467 (CANM) Nova Scot1a
" Ha11fax, Macoun 44 (CANM) ¢ V1ctor1a Co., Cape Breton Is]and



Schofield 6105 (TE

le Island, Macoun 47 (DUKE). Ontario:
Bear Island, Lake Temajama, Cain 263 (DUKE). Bruce Co., Pike's-

Bay, Moxley
2391 (ALTA). Quebec: Chelsea, Macoun 37 (DUKE). Mt. Shefford,

1732 (DUKE). Gatineau Park, Luskville Falls, Peterson

Fabius 2215 (DUKE). Murray Bay, LeGill 1215 (SMS). Saskatchewan:
vDr1nk1ng Lake, Welsh 560 (DUKE). Northwest Territories:  Great

| Bear Lake, Sawm111 Bay, Steere 10376 (SMS). Devon Island, Truelove

‘Lowland, Peterson 2460 (ALTA) YeTTowkn1fe, Ingraham Trail, 62034 N,

TT4°60'W, Jasieniuk 22598 (ALTA). Yukon Territory: Dawson City,

Bonanza Creek, Petersen 1376 (ALTA). Bonanza Creek, Macoun 33a (US).

U.S.A. Alaska: Glacier Bay, Worley and Boas 10184 (sts). Mt.
McKihTey'NationaT Park, Vierek 3218 (COLO). Kodiak Island, Kod1ak
‘Hultén April 27, 1932 (DUKE). Alabama: ,Tuscaloosa Co., Harricane.

Creek, Harper 3149 (DUKE); Auburn, Baker Oct. 15,1896 (UC). Leeds

Evanson 712 (US). Arizona: Apache Co., Phelps BotanicaT_Area,

L]

Phi111g_,3o74’(AR1z) White House Canyon, Bartram 9 (ARIZ). .

: Choc1se Co., FTy s Peak, Weber and Shushan 10619 (UC). Arkansas:
Frank11n Co., White Rock Mtn., ITt1s April 19, 1953 (TENNY.. ‘
Montgomery Co., Mt. Ida Redfearn 47044 ~ TENN). Ca11forn1a

' Trinity Co . Canyon Creek Norris 8030 (HSC). Del NortegCo., -

. Stony Creek NE of Gasquet, Peterson 995 (ALTA) " 'Humboldt Co.,
"8 km W of N1TTow Creek, Peterson 1014 (ALTA) P]acer,Co., Ionesca

Aug. 22,)1934 (CAS). CoTorado Douglas/Co., Devi]s Head Mtn |
-Neber~77491'(COLO). Grand Co., St. Louis Creek, Bowers 66477 (DUKE)
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Pithin Co., Aspen, Weber B10925 (LAF). Connecticut: New London Co.,
Vicinity of Norwich, Ho]dridge,summer'and fall, 1946 (MIN). Hamden,
Evans June; 1890 (US).. Florida: -Columbia Co., 0'Leno Staté Park,

"Anderson and Crum 13644'(DUKE) Georgia'. Irwin Co., Irwinvi]]e,

Hermann 10066 (DUKE). ‘Walton Co. ,_Sma11 July 1893 (US). DeKalb Co s

Stong Mtn., Small 9668 (DUKE), Idaho: Lewis Co., W1nchester, Cooke
24979 (F). Kootenai Co., Hope, Sandberg 1109 (US). Bonher Co., -

Dickensheet Campground, Priest Lake, Peterson 1111 (ALTA). Illinois:

~ Athens, Hall 59_(F). Indiana: Porter and Lake Co.vline; Lake
‘Michigan, Habeeb April 4, 1948 (CAS). Kentucky: Bullitt Co., 8 km
NE of,Shephandvflle, Crum‘2603‘(CANM); Whitley Co.,‘CumbérJand Falls

$téte Park, Norri5~62617a‘(TENN). Maine:’ Penobscot Co., Lower
Penobscot Valley, Fernald 92 (MIN). Acadia Mational Park, _
"Schnasbérgér and Wayne Dec. 7, 1940 (DUKE). Massachuﬁeftsz weSt

- Andover, ThomEson'Oct.~7, 1923 (DUKE). Marz]and Somerset Co.,
‘Pr1ncess Anne, Drouet 3619 (uc).. B]adenburg, Leonard 17894a (US).

 Michigan: Emmet Co., 5 Mile Cresk, Snider 889 (MICH). Minnesota:
| Chibpewa Co., Cedar Lake; Ho]zinger ane 18, 19b1 (MIN).”,pnok-Co;,
'Sus1e Island, Olson 702 (MIN). M1ssouri | ClarkiCo ,‘Athens, '

. Steyermark 28701 (UC) St. Franc1s Co s Mounta1n Lake, Kel]ogg

May 1, 1927 (COLO) Nebster Co., James R1ver, Redfearn 4271 (TENN)

Montana‘ Park Co ,vGallat1n Nationa] Forest Griffin C400 (LAF).

‘ F1athead Co., Jackson Creek Ba11ex 15 -(UC). 'Litt1e Beet Mtns.,

Baker, Leinberg 781 (CAS). New Hampsh1re Lebanon, Ho]combe 442

.(DUKE). New Mexico: Taos Co., Wheeler Peak, Hermann 23976 (DUKE).

319,
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Pecos River National Forest, Standiey 3996 (DUKE). New York:

Green Co., Tannersville, Vail 88 (MIN). North Caro)ina:.‘Macon -

Co., Highlands,.Anderson 9090 (DUKE). -Wilkes Co., Blue Ridge
parkway, Anderson 7533 (DUKE). Mitchell Co., Crabtree Meadows,

Anderson and Jones 9439 (DUKE). Ohio: Painsville, Werner July-

'20,.1896 (MIN). Oklahoma: McCurtin'Co.,_Nhitehouse 24472 (US).

Deleware Co., Redfearn 20979 (SMS) Haske11 Co , Redfearn 19770.

(SMS). - Oregon: Ti11amook Co., Neshow1n Forest Cdmp, Young 266 266
(LAF). Wallowa Co., Imnaha River, ‘Hermann 18936 (COLO). Umatilla

Co., LaGrande at Frazier Campground, Peterson 1083- (ALTA).

Pennsylvania: Lancaster and’Lebanon'Co. Tine, Mt.vHope;°Sma11,

Dec. 31, 1891 (MIN). Bradford Co., 1 6 km NE of Durelt, Webster~

68079 (TENN).: South Carol1na. Lancaster Co., Taxahaw, untTez 118
(DUKE). OConeevCo;,'ClemSOn Co]lege, House 1693 (DUKE). South
' Dakota: Penn1ngton Co., Whitehouse 25266 (US) Texas: Sabine -

Co. ’ Ye110wp1ne, Reese 9741 (LAF) Tennessee Wilson Co. ;h

-Lebanon, Whitehouse 26843 (US). Kknoxville, Ruth 10 (MIN) . Utah:

Summit Co , Mirror Lake, Flowers 7395 (CDLO) . Duchense Co. , Flowers
. 9576'(COL0) Vermont: W1ndsor Co., Neston, Patch 2 (DUKE)
: Ruth]and Cos P1co Peak Holcombe 398 (DUKE) 1rg1n1a AppatOmax"‘

Co., Appatomax, _SEEQEM et aZ 2 (DUKE) Shenondoah National Park,
Book Aug. 12, 1966 (US)' ashington Thurston Co , 16 km E- of .
Yelm, Petersen 955 (ALTA) King Co., Grass Lake, gxggggm 513 (NTU)
; CaI]am Co., Sequ1n State Park Corre11 and Corre11 25893 (COLO)

,Nest Virg1na 5 Randolph Co., Red run. rax 7618 (MIN) wiscons1n'

™



_ FIGURE 65.

&
>

Dicranum scoparium Hedw.
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" Madison, True 892 (DUKE). Bayfield Co., Flowers 9887 (COLO).
Ashland Co:, Made]aine Island, Andrews'10023 (COLO). Wyoming:-

Teton‘Co.,'Cascade Canyon;'Redfearn 11720 (LAF).' Johnson Co., :

BighornyNational Forest, Weber et aZ; §5§§§§.(C9L0). Ye11owstone
National Park, Norris Geyser Basin, Frye Aug. 14, 1925 (WTU).
The p]asticity of’ﬁieranum scoparium has_undoubted]ylled to
- more confusion than in any other taxon in the genus. There have'
.been at least twenty_species'described that can bezrelated
',directly td‘the ‘North American flora and, no‘doubt, many'others
:that do not. Many of these taxa do appear d1st1?ct when exam1ned
separate]y, however, when the ent1re comp1ex is stud1ed many
1ntergrad1ng characters and forms become apparent 4
‘The most 1nterest1ng of these "spec1es" are represented by .- ~

D. howeZth;(Fig 11 2) on the west coast, D. consabrtnum of the
M1nnesota reg1on, D. alatum (Fig 11- 4) of the east coast, and
D. undultfbizum (F1g 12- 1) of the northwestern part of Canada

~ The d1st1n6%1ve features of each are not s1gnif1cant enough to '

~ warrant specjftc recognition. Typ1ca11y D.- copartum has, in |
B addition to 1on§ upper cells 4 1ame11ae on the abax1a1 surface~
of the costa, non-undu]ate 1eaves that are falcate- secund a
'fsl1ght1y excurrent costa, and inner perichaetial leaves that are :
abrupt]y acum1nate It is variation in this last character that =
:/j 1ed to the part1a1 acceptance of D. howelltt and to the description

_of D caneobrtnum, with the fonmer having inner per1chaet1a1 1eaves

. : C o i _ ; B



that are qradual]y acuminate and the latter with emarginate or
slightlyvapi§u1ate perichaetial-]eaves. In both cases, inter-,
'gradtng forms are not uncommon and, at times,'can be found in
'the same mat: F1gure 66 represents the var1at1on that may be
found in the per1chaet1a1 1eaves of D. scopartum ATl of these ‘
Teaves are s]1ght1y 1onger and w1der than the normal stem leaves,
and at matur1ty they enve]op the base. of the seta F1gure\66 -1
.represents the more common state found in D. scopartum by hav1ng -
an abrupt attentuat1on from the re]at1ve1yvstra1ght sides to the

_subu]ate t1p ~ The west coast form that has-been referred-to as.

D. howellzz has per1chaet1a1 leaves 1ike those if Figs. 66{2.and e

66-3 which have a rather gradual'2§tentuat1on»from ‘the sides to the

tip. There are a number of west coast specimens that have these -
o
types of 1eaves and could eas11y be called "D. hawelltt s but

on the other hand, there are spec1mens from the west coast that

Fdl

have per1chaet1a1 1eaves of both types SinCe this character_is |
,the only one that has been suggested to separate these two
"spec1es“ and I have'been unab]e to f1nd other characters, f
choose to cons1der the western “D howellzz" as a mod1f1cat1on of
D._ecoparzum. Figure 66 4 and 66-5 represent per1chaet1a1 1eaves

‘}found'in'what has been descrlbed as D ‘congobrinum. The species

' has never rece1ved w1de acceptance as the on]y d1fference between '

it and D. scoparzum is the emarg1nate (Fig 66- 5) or ap1cu1ate

_ (F1g 66 4) per1chaetta1 leaves. As 1n "D haweZZtt" these are

. variable and emarg1nate perichaetial leaves may be. found at t1mes,

& .. _'L“;
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- _FIGURE 66. variatfon in the apices of inner perichaetial

\’ S ]'eaVes of Dieranum adopaiﬂ:umc Hedw.
1. An abruptly acuminate apex of the
" type found ‘in most specimens.
e . , y
‘2 and 3. Gradually acuminated- apices attrib- .
" uted fo the "D. howellii" form,
R -~ 3and 4. Apiculate and emarginaté apices
| B a_t'tri'bp'ted to the "D. »coﬁéqbbinM"
Cform. .. R
. e
. L)
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| among popuTat1ons that have the typical leaf as ‘seen in F1g 66 1.¢
" Again, I do not cons1der a s1ngTe character, that varies even
IST1ght]y, to be. suff1c1ent to Justxfy the acceptance of a spec1es,
: espec1a]1y when that spec1es wou]d be segregated from a h1gh1y o
vpoTymorph1c growp. o o »

Dwra;num alatum (F*lg. 11-4) and D. undul'bfoltwn (Fig. 12- 'l) D
forms have caused a part1a1 acceptance of the European D. 2
‘ bongeantz (F1g 11- 3) concept in North Amer1ca since they both have
}shorter and stra1ghter Teaves, fewer TameTTae (usuaTTy two or Tess)
and sT1ght1y unduTate Teaves F1gure 67 shows the. Teaf shapes ;
'character1sf1c to these forms and- 1nd1cates the probabTe T1nes of
1ntergradat1on between them. As shown, the "D bongeantt" type ‘

; of Teaf is probably der1ved from at Teast three\d1fferent pathways

,The "D. aZatum“ form, normaTTy found 1n eastern North Amer1ca, is .

o nothing more than D scopartum w1th shorter Teaves The Teaves

- are stx]] faTcate secund and serruTate near the apex ‘as those of

1,'typ1ca1 D 8copar$um, TameTTae are present on the abax1a1 costaT
surface\aTthough the outer two may be.- Tess prom1n§nt than the

‘ 1nner two (F1g 681 In add1t1on _the shorter, faTcate-secund state fd

: _;may cause ‘the Teaves to be sT1ghtTy concave. The form "D,

;unduszbZtum" is norma]ly found in the north be1ng fa1rly common -
lr1n northern Alberta and Brit1sh CoTumb1a. The Teaves of th1s fohn f ’

~are straight, erect and s]1ght1y unduTate, and the Tame]]ae on the

“9>abax1a1 surface may-be reduced or represented on1y by severa]

:; ;enTarged ceTTs in the abaxial costaT Tayer (Fig 68) Many other '
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FIGURE‘\‘\67: Variation in leaf forms of Dieranwn,écopariu}ri
. S ' v

R Hedw and Dicranum polyeetum Sw. Arfows”
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- . 1nd1cate 11n35 of 1ntergradat1on that result:
in forms called "chranum bongeanz¢

- _z,f_Leaf.of the’"D.‘aZatum“ form of D. B -
scopa%zum Hedw - o - }
3. Leaf of typ1ca1 D poZysetum Sw.

- g s o
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* FIGURE 68.

Y/

4. "chranum bongeanzz“ form w1th two{l'

.
A\

Variétioh of abaxié] 1ame11ae'iﬁ Dicranum
' fscoparmum Hedw

1. vap1ca1 D. scoparium With four 1ama11ae ,

-

2. ,"Dtcranum undulszltum“ form with
enlarged cells 1n the abax1a] costa]

1ayer

3. “chranum eZatum" form with two prom1nent

 1ame11ae and two reduced . 1ame11ae

lamellae.,‘,
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specimens are intermediate between these forms and therefore
difficult to position. Similiar specimens exist betueen the
typical D. 8coparium-and the "D. alatwm" form. rt is for this

i

reason that I cons1der these forms to be within the spec1es
concept -of D. Bcopartum ’ v |
In addition to the fonns “D. alatum" and "D. WuZifoZim",
* reduced forms of D. polysetun may be taken for D. bomjeanii.
~ Crum (1973) stated, "D.. bonjeanii" is "...a pigeon hole for
‘ convergent forms of D. scépaéium and -D, poZysetum" ~ Like D.
bongeanzm, D. poZysetum has stra1ght,fundu1ate 1eaves, 2 to 4
1ame11ae (usua]ly 2), and serrulate to serrate marg1ns In its
typical form, D. poZysetum is unm1stakab1e, however reduced
, ster1le forms often appear close to the descr1pt1ons of D%
xbongeantz T am conv1nced that D. bonjeanii does not occur
in North America but it is. poss1b1e that 1t is a good species
in- Europe and consequent]y, I have not 1nc1uded the name 1n
my llst of synonomy |
The "D. unduszbZzum" form is a]so respons1b1e for reports
of D Zetoneuron (a species of ombrotroph1c bogs of the
Canad1an Mar1t1me Prov1nces) in western Canada “This form ,‘
occasiona11y produces attenuated apices in a manner s1milar to
that in D. Zezoneuron, however, the }eaves on the western
specimens have s]ight1y serru1ate tips whi1e those of D.
"jZezoneuron aré entire.. In addition, the "D. undultfbltum

. ~form occurs in rocky areas and around calcareous fens, not in .



ombrotrophic bogs; |

In summary, any North American Dieranum nith Tong upper cells
and abaxial lamellae or remnants of lamellae (nith,the exceotions
of the obvious D. polysetum, theﬁcucu11ate D. amannii and D.
Letoneuron oflombrotrophjc bogs ) should oe_included under the
‘ COnceSEQ%NQQES;Eonmorphic and troublesome D. scoparium. Two -

‘additional species that 1ack 1ame11ae and might occas1ona11y

: cause confus1on when dealing with this .group are D. angustum
(common in the north) and D. rhabdbcarpum (endemic-to the Rocky
Mountains south of Wyoming). The former has sma11 capsu]es an
- ahnulus, and well developed stereids wh11e the latter has erect

to semi-erect capsu]es and‘only part1a11y bistratose alar cells.

23, Dicramum Leioneuron Kindb. in Macoun, Bull. Tor. ’Bot, cl.
| 16: 92. “1889. - o

Type : "In damp woods .on’ McNab S Island near
' .Halifax, Nova Scotia. June 19, 1883.
John Macoun". (Not seen). (Neotype .
H 11f x, Nova Scotia, 1888. John Macoun-S')

" Plants in loose mats, up to 10 cm tall, ifgthQreen, growing

f on humus or peat 1n ombrotrophic bogs. 'Stemvaightly tomentose, '

tomentum brown LeaVes when dry straight, erect or s1ightly
twisted when mo1st straight and erect, s1ight1y undulate, 4, 0-.

8 5 mm 1ong, Iong lanceolate, tagerlng to an. acute tip, not

e kee1ed smooth on both’ laminal surfaces, margins entire or serrate,

J -
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in upper 1/4; costa narrow, 95 110 um W1de just above alar region,
subpercurrent Tamellae rare]y present 1n upper 1/4 of 1eaf en-
-larged cells occas1ona11y present on’ abaxiaT costal surface, costa
in median transverse szct1on showing 3 to 5 guide ce]]s and two
stereid bands, both bands d1sappearnu31nvapex, ‘neither abaxial or
adaxial layer of external ce1ls'differentiated from stereid cells
except for occas1ona1 en1arged cells in abax1a1 layer; alar cells
brown, b1stratose, th1n-wa1Ted not extending to costa,_basa] |
" cells above alar reg1on rectangular, thin-walled, pitted, (40)
60-80 um 1ong, med1an cells s1m11ar, 40 65 um 1ohg, upper cells
th1ck-or th1n-wa11ed 40-50 um long (4-6:1), p1tted Spec1a11zed.,
attenuated stem tips usua]]y present 0. 5 to. 3.5° (5 0) cm 1ong,
1eaves of attenuated tips shorter than stem leaves, 2.0 to 3. 5 mm
1ong, ovate to ovate-]anceo1ate w1th a broad]y acute apex, costa‘
'percurrent or .subpercurrent stere1d bands absent; alar cel]s |
© weak or ahsent;. 1am1na1 cel]s S1m11ar to those of stem 1eaves |

~Per1chaet1a1 Jeaves s11ght1y shorter than-stem 1eaves, 1nnermost }

| - -ones abrupt]y narrowed to a subu1ate tip.

D1oicous ma]e plants not seen, monosetous, setae ye]]ow to

brown,‘3 0-4. 5 cm 1ong Capsules yellow to brown, 2.5-4.0 mm

. 1ong, curved ribbed not strumose, neck short, exothec1a1 ce1ls,

"-rostrate, about 2 5 mm 1ong, curved or stra1ght, annu]us absent,'

j.rectangu1ar, thin-wa11ed not pitted 25—40 um 1ong, stomates

' few in one 1oose rOW. at base of capsu]e. 28-31 um 1ong, opercu]a

'peristome teeth’orange to red, verticaIly striate, about 4.0 mm 1ong

3
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65-70 um w1de at base, divided almost to base into 2 or 3 segments,.'
siight1y cribbose; spores green, finely papi]]ose, 19- 23 um.

‘Chromosome number unknown.

~ Habitat and‘Distribution (Fig. §§): “The ecology of Dicramm
ZLeioneuron was studied by Ati and Isoviita (1962) and the species
| was-fohhd to be restricted to sxﬂ>oteanic regions, typically |
© oceurring in raised and blanket ombrotrophic bogs Most. ofteh,
i the species grows in open bog 51tuat1ons on 11ving Sphagnum o
jhummocks, and according to Ahti and Isoviita (1962), the optima] '
':conditions for th1S species are- between those of sphagnum fuscum,v
,‘which grows»above the water table,-and 5. rubellum,‘whgch;usuajly

1 grows in wet areas at the base of the hummocks. The”average pH_

"”for these areas 1s about 3.5-4.0.

Specimens from western North America have been cited as D.

i Zetoneuron, however, those I have seen are forms of D. scoparzum.,'
h'They do possess flagei]ated shoots but the shoot 1eaves are serrate
<b'instead of entire, and the p]ants in genera1 are much more stunted
_than the typica] mater1a1 from Nova Scotia.‘ My observations

aindicate that the specie§ is restricted to the . Canadian Maritime

- region on North America. It is. also found in the British Isles,

: Scandanavia, Denmark Estonia, and Latvia (Ahti and Isoviita. 1962
Ahti at az..,1955) ‘ o



FIGURE 69. The North Ameri can distribution of Dicramum

A

leioneuron Kindb. . .
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Selected Specimens EXamined:_‘CANADA."Newfbundlandi South Bnanch,

St. eeorge's,‘47054'N,”58°531w,;Tuom1koski 2430 (CANM). Hogan's

‘Pond, near Mindsor Lake, 47934'N, 52054'W, Tuomikoski 283 (CANM).

St. Barbe Bay, 51008'Y, 36046 Y, Tuomikoski 4344 (CANM).‘,Ha-Ha_Bay,
White Bay, 51°30'H 5°42 H Tuomikoski 3667 (CANM) Nova Scotia:

Ha11fai,1888, Macoun (S);’ Cape Breton Highlands. Nat1ona1 Park

Irelan .11825'(CANH) guebec Ant1cost1 IsIand,-Sa1t Lake, 1883 . -

~Macoun| (S). Prince Edward Island: KinQS'Co.,.46°28'N; 62P13'W,
———Treland 14109 (DUKE) o

) . !‘/“J‘ . o : o .
The distinguishi g\characters of D. Teioneuron are few: The

atte'uated branch - t1ps F1g 12-2) w1th short ent1re 1eaves and :
the ‘ery soec1fic h b1tat of ombrotronhlc bogs are the most 1mport; :
ant. ‘No other D1c ana,| in North Amer1ca’ has this comb1nat1on of |
- char cter1st1cs ‘In adL1t1on, the costd 1s fairly th1n and has :
-on]y 3 to 5 guide ce]lsiv1sab1e in medTan transverse-sect1on (F1g
, 70-,1) wh11e other soec1es normally have 5 to 8 v1sab1e at a similar
pos1t1on in the Teaf. chranum scoparzum is the qn]y’specwes that
D. Zezoneuron might be confused with since the former may 1ack
v 1ane1]ae (11ke D. Zetoneuron) and can have attenuated branch t1ps.
In such cases the nature of the 1eaves on the attenuated tios and o R

Vthe hab1tat should senarate them

-'t Nomenclature' The specimen c1ted in the original descriot1on as -

'abe1ng collected on. NcNab s IsTand near Halifax, Nova Scotia, by ‘,_f
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'FIGURE- 70.  Dicramum leioneuron Kindb.

Stem:1eaves‘(14x)

Periqhaetigl leaf (9x)

‘ Upper Taminal cells (280x)

" Median laminal cells (280x)

Basal']amina]Ace]]s-(280x5f

Capsu1el(10x)::

I\

Peristome tooth (180x)

Median‘transverSe-sectiOnv(140X)>






- did return o Nova Scot1a in- 1888“for an agr1cu1tura1 convent1on

34
John Macoun 1n 1883, 1s apparently lost or‘m1sp1aced as 1t is, not
| in e1ther K1ndberg s herbarium at Stockho1m‘or among Macoun's
:vspec1mens at Ottawa.c There is a specimen 1n h:ﬁdberg s herbar1um
: from Ha11fax. ‘Nova Scot1a, that was’co11ected in 1888 and cited
by Ahti and Isoviita (1962) as a "topotype" since, they too were
unab1e to locate the or1g1na1 co11ect1on Ahti and Isov11ta po1nt
:_out that accord1ng to Macoun's cata]og (Macoun and Kindberg, ]892),_
he on]y c011ected mosses in Nova Scotia during 1882 and 1883; |
. therefore, the "Ha11fax, 1888" specimen may be the actua] type,. o 'jf
- only m1s1abe1ed Accord1ng to Macoun s Autob1ography (1922), he

iand actua]]y v1s1ted Hallfax the next.day It is high]y probab]e
1that he . co11ected a few spec1mens dur1ng.th1s tr1p, 1nc1ud1ng the
’p‘D. Zetoneuron spec1men 1n quest1on If th1s 1s true, it woqu
thhave been d1ff1cu1t for the specimen to be the one seen by |
5 Kxndberg for the type descr1pt1on@s1nce 1888\15 too c]ose to the .
: f.1889 pub11sh1ng date. | ' " ) ,‘ “
| As a resu1t, I must conclude that the or1g1na1 type is 1ost .

»”or m1splaced and that the specimen 1n the Stockholm hé?bar1um was

| ‘actually co]lected in. 1888 as the 1abe1 states.v Neverthe]ess, this

S

;:,spec1men is from the type loca11ty and was named by the author of |
"Vhthe spec1es, and shou]d represent h1s concept : therefore, 1 select s S

71t as a neotype..-

4
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24, mcmnm rhabdocarpums 'I,Mem Am. Acad Sei. II 4: .
E o ; Type. ,“Santa F&, ew‘Mex1co, Mr FendTer."

(Ho]otype~ FH-SULL!). >

-

Orthadzcganum rhabdbcarpum (Sull ) Ho]z . Bryo]og1st 28: *\22
192 .

el
o .

 Dicranum scoparioidés Schimp. in Besch., Mem. Soc. Sc. Nat.
"Cherbourg 16: 164, 1872. T,

e\\
..

I .
. Type: '('0riz§ba (F. Muller)." not seen. fide-Williams
o (1913). ¢ - |

N : :
b oo < ) ¥

P1ants in 1oose mats§ up’ to 4 cm ta]l, glossy, dight- green,'

. grow1ng on humus or~rare1y on soil. Stems 11ght1y to moderate]y bx.

* tomentose, tomentum wh1te to brown Leaves when dry stra1ght’or ‘
s11ght1y fa]cate secund smooth not undu]ate, when m01st 1ax,
_ usually spread1ng, (2.0) 2. 5 4 0 (6.5) mm 10ng‘,}anceolate to .

broadly 1anceolate, taperlng to a. broad]y acute‘or acute t1p, _

kS rounded not keeled .or tubulose, both surfaces gmooth marg1ns f_

serrate 1n upper 1/4, rare]y ent1re, un1stratose, costa narrow,

342.

50-75 um W1de just above alar reg1on,' subpercurrent or percurrent. =

slight1y,;ooth§d on abax1al surface 1n upper 1/4, costa in med1an
transverse-sect1on shOW1ng 4 to 6 gu1de ce]]s and 2 weak stereld
Wi
bands, both bands extending 1nto the upper 1/4 of le%f not to the

apex, each band composed of only 1 to 2 rows of moderately developed

:ce1ls, neither abax1a1 or adax1a1 ]ayer of external ce]ls differ- ,‘ '

'-ent1ated from stere1ds akar ce11s c]ear to brown, not extend1ng to-.

Y

| , costa unistratose w1th bxstratose regions, basa] cel]s Just above

\\' .



alar region rectangu ar, 40-80 um Iong, 12- 16 um wide, thin-walled,
slight]y pitted ‘med an ce11s rectangu]ar to 11near, 45-70 um Tong,
) '6 0- 8 5 um wide, dense]y pitted; upper cells long, Tinear to long-
‘rectangu1ar, 20 30 um 1ong, 3. O 6.5 um wide, s]1ght1y pitted or h
“smooth. Perichaetial 1eaves about 2/3 the size of stem leaves,
) gradual]y accuminate to a long serrate tio '
| Dioicous male plant as 1arge as or inght]y sma]]er than’
female | Monosetous, setae ye1low to light- brown, 1 5-3.0 cm 1ong
Capsu]es light-brown, erect to s]ight]y curved, cy11ndr1c, 2. 0 4.0
m 1ong, usual]y strong]y ribbed rlbs dark- brown to red, neck
""short, eig;hec1a1 cells thick-walled rectangu]ar, stomates in. 1
Jh'or 2 loose rows at base of capsule, (27) 32-36 um; opercula

rostrate, 1 5-2. 5 mm long, annu1us absent, peristome teeth dark,red

- vertica1ly striate. 0 3 mm long, 70 85 (100) um wide at base, -

"'!d1v1ded about ha]f way down. and perforate below or. sometimes

= divided complete]y tosbase 1nto 2 or 3 irregular segments, sﬁores .

R 7
- ;thin- or thick-wa]led pap11lose,,13 -18_um. Chromosome number

\

N unknown._.n e
Habitat and D1str1bution (Fﬁg. ). Dtcrahum rha?dbcanpum 1s I
ndemic to North America. It occurs in the Rocky Mounta1ns from

ovthern Ryoming southward 1nto New Mexico and: the mountains of

central and sOuthern Arizona, and also in the highlands of central

| ‘Mexié% lt 1s usually found growing on soil or humus 4in forests

,P;, Jor sheItered pﬂaces,.often on north facing slopes (weber, 1973)

S R SRR :
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| FIGURE 71.  The known distribution o!fv Dicramum rhabdocgrpum Sull
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\Many specimens have been collected at'high elevations, usually .
between 2100 and 3100 meters in elevation, growing in canyons
and other areas where it can find suitable shade and moisture
oondit1ons. The species seems well suited to these localities

b/;1nce 1t is often found in fair]y large, Tush mats w1th abundant

sporophytess

- Se]ected Spec1mens Exam1ned EXSICCATI Bartram,_MoSses Southerh -
" Ariz. 9, as D. bonjeanii (FH), 42 (FH) Grout, N. Amer. Musci
'n'Perf 360 (LAF SMS CAS, UC- F, DUKE, FH). Ciements Cryptogamae '
Formationum Co1oradens1um 196 (uc), 392 (uc). R1chards and Drouet,
Flora of San M1gue1 county, New Mexico 479 (UC, F) Ho]z1nger,
Musci Acroc. Bor. Amer. 507 (UC DUKE) 'Sull. and Le;q., Musci

Bor. Amer. (ed II) 82 (FH) | a L

n

U.S.A. Arizona: Green]ie~¢o;.'Hannigan‘Meadows, Harring 12414

(MNA). Apache Co., Big-Lake;*Portmann*414is,(ARIZ).' Pima Co.,
’-Upper Sabino Canyon, arring 268 (ARIZ) “Graham Co. ,<He1iograoh
“Peak, Phillips 2342 (ARIZ) CochiseJCo s Rustler s Park weber ‘

and Shusham 10619 (SMS) - Santa Catalina Mens., Phillips 2350

(COLO) Santa Rita Mtns, Mt Wr1ght Haskel] and Darrow 3812 .

| 'i.(COLu) Co1orado Boulder Co .y Peterson 4324 (ALTA) Hinsdale

. €Oy Ceb011a Creek Campground Weber’ 813060 (LAF) Park CO "ﬁ
'Jeffecson. Shushan 88 (SMS) Pike s Peak Eastwood July 1892

(CAS). Long s Peak Keiner 360 (UTC) Greenlee Co . McCTeagx

¢ . .- S : . L
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| B1209 (COLO). New Mexico: San Miguel Co.,vGallanis River, Richards

~and Drouet 497 (UC). Grant Co., East Canyon, Holzinger 507 (uC).
~Santa Fé;llkenberry 354 (F).‘ Otero Co., Cloudcroft, Whitehouse 129.
- (COLO). Pecos, Holy Ghost Canyon, Voth V660 (COLO). Taos Co.,

'Carson National Forest,'CTebSCh 839586 (COLOf,‘ Nzomingz ‘Teton Co.,

. Jackson Lake, Redfearn B11352 (MICH). Yellowstone National Pdrk;,.

Sheppard B36148 {COLO), ° R L

Dicranum. rhabdbcarpum 1shone of the‘mone distinct and easily .

* recognized species in the sectionADzaranum, s1nce it has a combination:

“of morphoTogical characters (long upper ce]]s erect capsuIes,

part1a11y unistratose alar ce11s) and a narrow, distribution that
can be used separate it from other species. A]though it is a

taxonomica]ly sound species, 1ts systematic position w1th1n chranum

j1s questionable Based on erect capsu1es, some authors (Loeske,

“:__ 1910 Podpera, 1954) have considered it to be a member of

Orthodtcranum. Accord1ng to the major criteria Iam using for E

\

o L;de11m1t1ng the genus arthodzcranum, D. rhabdocarpum must remain g
}'within the more 1nc1us1ve genus Dmcranum. 0f the criteria (Tab1e
11), only two are partially met by this species The capsules are |
- often erect but many slight1y curved ones occur. the a]ar ce]]s :
f‘ are essent1a11y unistratose but usually bistratose regions are ” h
_ 'readily found. In addition, the capsules are strongly ribbed thev
| J"v[fperistome is wide (about 80 um), 1t lacks specia]ized asexual .

1fifreproductive structures, and grows ‘on humus or 5011 The later d"

.
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FIGURE 72.

Dicranum rhabdo’carpum Sull. o

-4

{

s

.-

~

13

| “;'Basal 1amina1 cells'(280x)
e e
S
12

{'Capsules (10x)

o

 Stem leaves (14x)
] Per1chaet1a1 1eaf (9x)

, Upper laminal ce11s (280x)

Median’ 1am1na1 cells (280x)

Peristome tooth (140x)

'Transverse sectiqn of alar ce1ls (140x)

1'Basa1 transverse sect1on (140x)
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' four’are’ail character states found generally throughout the genus_

- Dtcranum, and consequent]y I prefer to consider D. rhabdbaarpum an

[

1ntermed1ate species between the two genera and retain it within -
Dtcranum. - ’ _
Dicranum rhabdbcarpum should never be confused with any species
'of Orthodtcranum, even in the ster11e state. It has long upper
cells, broad leaves, and entire 1eaf,t1ps, in fact, it superfica]]y_d
resembles Dicranum écopariumsﬂedw}rand is occesionaTIy.confused.with
"it;"These two are'easi1y.separated’nhen fertite, since‘D.. i
acoparzum ‘has strongly curved capsules. “When ster11e;‘cTOSer"

exgm1nat1on is usually requ1red The most re11ab1e method for

‘ ;dist1ngu1sh1ng D. rhabdocarpum from D. 8copartum 1s the 1ame11ae

" present on the abaxial costa] surface of 1atter. These 1ame11ae o
cons1st of rows of ce]ls extending from the costa in the form of '
-smaﬂll“W1ng-11ke" Structures, sometimes 2 or\3 cells h1gh D.

, rhabdocarpum w111 often have teeth on the abaxia] costa1 surface,g

however, they are not "wing 1ike“ nor. more than one ce]] high A

-

. transverse-sect1on through ‘the alar ce11s wou]d show a definate
bistretose-reg1on,in D.:scapartum and only b1stratose.spots in D. o



| #To be validly-published at a later date. o

‘ e .
- g \% .
. : & B

25.. Dtcranum amannt Peterson nom, nov.*

© Type: Graubliden - Val Fedoz, 2400 m, Amann"'
/ ~ (Holotype-Z!) (the same specimen used. to
typify D. latifolium Amann).

- chranum Zattfbltum Amann, Flore des Mousses de 1a Suisse,
2: 53. 1912. hom. illeg. non Dieranam Zattfbltum
Hedw.,-Spec. Musc. 140. 801 : e

Piants in ioose mats or tufts, up to 8 cmntaii, usuaiiy dark- |

5green, growing on soil or humus, often among rocks Stems 1ight1y

,tomentose, tomentum brqwn Leaves when - dry str ight, erect and

s]ightiy imbricate, when moist straight, erect and spreading to

L 1mbricate, occa510naiiy unduiate, 4.0-7.5 (9 0) mn- iong, 1.5- 2. 5

-'mm wide, broadly ianceoiate to ovate-ianceoiate. rounded not

- keeied, tapering to a broadiy acute, rounded or cucu]iate apex,

vmargins entire or serrate in upper 1/3, costa narrow, about 701+m

just above alar\region, sub percurrent. smooth or. rare]y with 2

"~1f"weak iamellae on the abaxia] surface andsextending from the ieaf

351.

.?tip to about the middlie of ieaf costa in median transverse-section o o

ﬁfshowing 5 to 6 guide cells and 2. stereid bands, both bands dis-

'appearing 1n the apex, neither abaxiai or adaxiai iayer of externa]

}_'fceiis differentiated from stereid ceils aiar ceiis orange to
‘:-brown, bistratose\ thick-waiied, siight]y pitted, not extending to -

ircosta, basai celis above\alar\region eTongate, pitted, 50-60. um, -""

1
,_-\- .
BN

o ,j'.':-median cens eiongate. thick-waned pitted 60-70 "m- "PP" Ce”‘ |

s R
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elongate. th1ck-wa11ed pitted 25- 40 um. long, 10 15 um wide.
: Per1chaetia1 leaves shorter than stem 1eaves, 1nnermost ones .
.abrupt1y narrowed to a sﬁbu]ate t1p |

' Dioicous ma]e plants dwarfed and growing on tomentum of
| female plants. Monosetous, setae 11ght—to dark-brown, 2 to 3cm
‘ ‘10ng Capsu]es brown, 2 0-2.5 mm Iong, curved r1bbed. not ‘
'strumose, neck short; exothecia1 ce1ls short-rectangular, th1ck-
walled corners often rounded occas1ona11y pitted, about 70 um
1ong, stomates in a loose. row at base of qapsule, 40-45 um long;.
’,opercula rostrate.{] 5 - 1ong, annu1us absent, per1stome teeth
red,’ about'0/5 mm 1ong,380 -100 um wide at base, divided 172 to
2/3 way down into 2 segments, vert1ca1 str1at1ons weak spores
- fmely pap_ﬂlose, 1~§,—20 —‘.‘“‘r .Chromosome numbér unknown. B o \ :

. , . : :.\j e

'.'Hab1tat and D1str1butlon (F1g 73) Diéranuh‘anannii'is not a

i"._d commonly co]lected spec1es and very littIe is known about its

: ihecology. It appears -to grown in rocky areas or open tundra in-
{.QEE§:>DctTC\and it s apparently restrﬂcted to th1s reg1on in North
'America.i It has. been found in Switzer]and and Po1and in a]pine o

‘d“fhab1tats, but as yet hasn t been reported from th1s type of :
';loca11ty in North Amer1ca. i%-b,

S , RN LS O o
'dSe1ected Spectmens Examined* CANADA Northwest Territories",r'“

O Melville. Island, Sabine Pemnsula. 76004°N, 108933; W Mad'ison S
: 13'iM1582 (ALTA) Boothia Peninsula, 70047 N 94°00'N, Steen SSOO AR




4

FIGURE 73. The North American distribution of Dicranum

-

amannii Peterson

RN

Y
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A

- NORTH AMERICA




4

i h
i)

(ALTA) Yukon Territory' Northern 0911V1e Mtns., 65°36 N, 139°04 w

. 5 v o
Vitt 13250 (ALTA) . \v_--_ | ,, T s

<

\ GREENLAND Parker Snow Bay, ovey July- Aug . 1316 (NY) 'Noiiaston.n..

Foreland Mt Zackenberg, 74028 N, 20°35 N Hoimen Ju]y 27 1950

¥ 1

tv (CANM) AR B O

5

A .
N

Taxonomically, D. amanntt is not difficuit to separate from
¢.

other members of the section Dtcranum. - The broad Jeaves (Fig .

‘:.74 1) W1th cucullate tips are qu1te different from any other

pecies of" the genus and readiiy d1St1ngU1Sh the species In
| >~add}t10n, the alar ce11s are very thick—walled and pitted (Fig
73:74-13) "fﬁ-_'a]7.,k- T

Species found in the thh Arctic that might be confused wathri" S

'i‘b amannzz are D. angustum, D. 3copar1um, and Ktarea gZaczaZte. ';'Ihv
3‘A11 four species are similar in gross appearance and as a resu]t,:m'r"
'3ﬁgsit is possible that many specimens of D. amanntz have been passed;‘v” .
;over by col1ectors not wanting to take a samp]e of every Dzaranum‘&,ia-
‘if;enCOuntered xnaerza glactalts (not treated) is a species °f

. fjfflarge size and appearance for Ktaerma (most are <2 cm taii) which Lo

”ﬁ?fificostal anatomy that 1acks weii’differentiated guide ce]is and

Trff?;fnecessary to make a median transvers,u_ection to@distinguish it...~-

*»ifffstereid bands. In sterile spec?mens, which are more common, it 1si*"“';'"

355.%.

o L\.

v'?~iodiffers fromAchranum by a monoicous sexua1 state and an 1nterna1jf.ip-7*pfd’“
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'FIGURE 74.

5
6
.. ;...'
5
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9,

S -

chranum amannii’ Peterson :

-

';1e4 Stem 1eaves (14x) ~ R '€1: '“

Perichaetia] 1eaf (gx) -i_;__j‘\ S e
N .:9pers 1am1qa¥ ce115(280x)C "f1; cig . _f {‘.“ ;;:
' edian 1am1na1 ce]Is(zsox?   _  '.‘ 'v v .vu
' Basa] Taminal cells (280x) s T o
10 Capsu]es (TOx) L .

1L Median transverse sectﬁon (280x)

.'12 | -»Upper transverse-section (280x)

"13 A]ar ce115 (280x) . '- _':':_'j’i ."/>f ,> ,fv“,“

,
-






as it has well developed stere1d bands and no 1ame11ae or no remnants
Eeof 1ame11ae on the abax1a1 costa surface. chrunum amannzz is dis- —
-t1nguishab1e from D. scoparzum by the cuculiate leaf apex and the f"
thick-wa)ﬂed alar ce]Is of the former._ The character states that

.distinguish these four taxa are‘summarized in jab1e<9.

. A

-

Nomenc1aturer Dtcranum amannii was origina]]y descr1bed as D
’Zatszlzum by Amann in 1912 Unfortunate]y his name»cho1ce had

: previous]y been used by HedWTg for what is now known as Desmatodon
_Zattfbltus (Hedw ) Br1d., therefore, Amann s ‘name 1s a later
homonym of Hedwig s name and as such. cannot be used I have
'chosen to name this species after Amann s?nte it was his obser- A
"mvat1ons and_wonk that.resu}teduin‘the origrna] deseription..



359

auou

mvcmn pLaJals

pue s|}32 apinb
jouLysip. ou

. paLiem-utyy
.mu:uw

aje|
. -03%ue| A|peo4q
03 33e|03dURY

-‘)',J;?'

. pariem-uiyy .

mm_—msm_ yeaM § -
03 N »—npmmoa

$pueq. pLa4aIs:
Jeam -2 ‘sLi3d.
apinb 9 03 ¥

K3

 gnoe. .

b . ~

_Awmw_ mucma vpmgmum

buoaysg ‘s1130
apLnb £ 03.§

sef e

-omu:mp xﬁnmogn
0} d3je|oadue|

Y,powwhawucmpﬁ

 peLiew-upia

aqnae

v

v

~ auous

.~.

;Lwaq p4nD 9.03 5

,__mx_.uwﬁﬁnzmxu“;%,

o -omucm— xpuoogn

zamppmem—
xmmz N xpnwmmoa

mvcma.kuuuam.
yeaM 2 ‘S[199

( . ..uumm~=Mau_:
- apopomucmﬁm
‘agen0 03 a3l

s21020016 *§

¢

" umzavdoos *q

&;uﬂ%@:& a

@

+
.

AY

N

v

3.

m:a =F Lzuuo zm:u mm amaNuachm ce&wcax v:m ss:u&oen :owuumm

s::csoem mo mmpuwam CENUES ;mwzmzpam—c pmzu mmpmpm sopumgc:u

T

..uwuu»<

m u4m<h

]

.«@huw



DISCUSSION

. Phytogeography . " : /

’ M'any stodies’ have b'ee'n “carr'fed- out uin recent y’ears 'on North
: Amer1can bryogeography, 1nc1udi ng such ma,]or geographic areas as
Canada and the Arctm (Crum, 1966 Persson, 1947 1952 Schofie'ld
- 1972; Steere, 1953, 1965, 1978), northwestern North America o
(Schoﬁe]d, 1969 Steere, 1969) eastern North America (Anderson,
' i1971 Anderson and Zander, 1973; BﬂHngs and Anderson, 1966), g
~ and the Rocky Mountains (Packer and Vitt, 1974 Neber, 1965) ' : ’
| 'Studies concermng s*imﬂarities between the North American bryo- N
_.f1ora and that of Japan include those of Iwatsuki (1958a, 1972), __ .
Iwatsuki and Sharp- (1967, 1968) Schoﬂe]d (1965), ind Takakmg?z), SRRt |
3: Ehel whne Sharp (1939 941, 1966, 1971) and Crum (1951) discuss
'.'elements comnon to the eastern North American bryoﬂora and that L
. l,-""°f Mexiqo and/or Japan Numerous papers concerning disjunct dis-
S _.i,‘*;-:tribution patterns havé been pub'l'ished on such broader distributiona‘l
f"",l_problems as bipolar disjuncts (DuRietz, 940, Sainsbury. 1942. |

and Crum. 1972)




I B
The‘oryogeography of numerous - genera and species have a]so
been studied (Tab1e 10) and‘as a result of th es it has
been shown that)bryophytes exhibit distributizi\pattiins similar _ ’
to those of vascu1ar p]ants (Schofie1d 1965) indicating that the “ph? '
—;Jfactors which have 1nf1uenced these patterns are . the same as. those
f*f¢that ‘have inf]uenced the distribution patterns of vascu1ar p1an\s.~
‘-Long distance dispersa] is a1ways a facto#’to consider in the_ ,'i: ' f~.~‘f*
'dtstribution of bryophytes as ‘the spores are sma11 (usua11y <30 ’f'yQ
Coooum 1n d1ameter) and easi]y transported by the wind A recent study
."“;;by van Zanten (1976) using sporedpfrom 139 moss species found?in :

”l',New Zea]and 1ndicates that one year oidfyfores woul germ1nate in f,;,v' _7h_;

f.59% of the species studied‘if they were not subjected to any freezing
P‘ffgfior drying, however. when subaected to wet-freez1ng or dry-freezing

ﬂ$f~cond1t10ns of one or four days. the percentage of germinat1ng spores

.fi dropped radicaﬁly.‘ Species thatiare common to New ZeaTand and South fi
}-ijmerica had 16%‘spore germination after 4 day? of dry-freezxng o T
“-'a,conditions while under similar cond1tio:¢¢ a11 spores from species »;Q; f;;};f,

known to be conmon to New Zealand Aust lia,and Tropica’l Asia faﬂed i
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] TABLE 10 Some bryo1og'ica1 studies 1n which distributiona'l :‘;_.’, '

P ‘. . 1nformation of taxa was presented | L o

K

' },Taxaji .:'4f o L q.e-; Referencef .' '7§ ';i{ )
Atzichun BRI LT IreIand 1969a ';*ﬂ R
Bryomphzwn norveg"bcum ~ . Steere, 1937 - R Y

' _ - .. e/ Lbve and. vae, 1953 R
,Bry’wn -wrightiq: e Steere and Murray, 1974 SR

";arbenittania' T vkt 19748
’ U TR S -Horton; 1978 °

b . _ o S R
_CaZZ'z,ergon S BN N L : Karzmarz._ 197] DT e
. Cltmactum S, g»_"}’ff'_-. ejJ;J.Horton and Vitt ]976 R T

. drumta . ar s Schofield, 1966 .
. ... .. < . Abramova and Dﬂdarin, 1969
o Dwmnwn L '  o Peterson, 1977a. 1977b
» i-gEncd;y?%abt i¥;e"i . wl:_},ﬂ‘;ii;'f jcr“ma 1963 - 'Qfﬁe_‘*' SO
S s R e e uHorton and - Murray, 1976 S Lk
) . Fissidens ;;'.'flif}w"}iggfj, ~ Iwatsuki, 1958b . ':-31};'efe; -
s i ;om0 Steere and Brassard 1974 L
; Funama poZama :':”:,’} ﬁ Steere, 1963 S
- "HHQI'Ohypnwn .v L Jamieson- 1975 e T
i marttand RN G Es
Oz't}btr‘wwn
' P}agwt:hea‘bum S B
L ) ;.Peeudvsclempdwwmpﬁﬁbﬁ g

»

e

P




R S

‘. entdrely as such is]and floras as that of Hawaii and the Galapagos
d must have~been. at 1east. part1a11y co]onized in this manner
(Car]quist, 1974). ’ o g
| If 1ong-distance disnersa}is minima]. then other factors must |
determine the various distribution patterns d1sp1ayed by moss species. |
It seems probable that some species are remnants of ancient f1oras S f_ d‘lv:
once widespread 1n temperate regions of Northern Hemisphere and have |
:liAﬁr since been dissected 1nto extant patterns by effects of glaciation, -
| mountain orogeny, eneplanation, continenta] dr1ft and climatic
change. fhe resultant disaunctions are. often more noticeable in
K bryophytes because theyTare usuale represented by popu]atdons of
i the same species while in*uascular plants disaunctions are usua11y
| represented by vicarious species or higher taxa: (Anderson and

Zander, 1973) ’fjfiﬁ;u?} ;Mf_,} ”:v[h] ‘»As

Porsild (19 8) dimided the vascu]ar flora of Canada into six -

jor categories basedfupon distribution patterns. Subsequent to




TABLE 11 The spec‘les of the genera Dwranum and Oz-thadwmnum
found 1n North Amerﬂ':a, and the basic distribution
: patterns to which they be'long E

” Cird,mtbOra] ,Pé.ttern_"_ S -'_Arc’t‘i“c-A]’pine Pattern . )

Dwranwn fragzltfoltwn Brid ’ ‘ ;tcmm anguatwn L'indb L
-D. fwscescm Turn. R T ) acumprzwn (Lindb and Arn )
- s (}, Jens. SRR , , .
D polysetu‘m Sw. A RREI D) amarmm Peterson
D. wndylatum. Brid. D, bremfolzwn Lindb R
Orthddwmnm fZageZZare D. e{,ongdtum Schleich. S R
(Hedw)Loeske L e
o. montanum (Hedw ) Loeske a; o ‘D groenlandtcum Brid
: U D muehlenbeckit B.S: G
Sy ",’D. Bpadweum Zett. L

. AT . e A LR ; .
- K L i . L o a

© . smphi-Atlantic Pattern ' Oceanic “._'F”ia‘t‘térnl_.‘;i‘._:;i AT

L ;_, é}, . ‘; N “:' S : R ’ ' ._ o ""‘.' , ’ ;
" Dicramum leionguron Kindb. .. . .. Dicramummajus Sm.'; . .

e S R . ol PRI .
- - . o, PR S .

C A , Eastern North Ameri ca AL western North Amer'lca 4 R

g e

o0
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TABLE 11. (Continued) -~ -

—

te CircuMbOreal';'Di$3uhétj5- .

- in New Zealand .

"',North,Américah Ehaemic-F

D"—an scoparium _He‘dw.\ ‘

chranum condensatum Hedw

‘ D.’ 'ontarbense Peterson N
‘ _' D. pallzd'z,setum (Baﬂey) Ire] and N
: f.-D;frhabdocarpum Su1] |

D;[sulaatum Kxndb

- D. brevifolium var. bwtmtoawn
o Peterson and Ireland

TS

365.



366,
‘ R : S SRR P s
“’»Circumboreal Species (Fig 75) Six species of chrannm and .:”,/
‘-~,0rthodtcranum are classified in this category A are generally
. ;widely distributed thrduﬂSOut North America, Europe, and Asia.v-‘
usually between latitudes of about 40°N and 60°N although 0', h_ -
flageZZare (Fig l4) and 0. montanum (Fig 16) do extend southward'vt -
linto Mexico and the other speC1es are occasionally found near the
- arctic ciche in northern Alaska or’ the Yukon. .
| All s1x species no doubt surv1ved glac1ation in suitable areas?~"'
'”i_south of the glac1al margin and” recolonized the more northern areasv'n. T
1"afte; the glacial retreat Five of the spec1es are associated withfif
"'lforest habitats D f?agtltfbltum (Fig 24) Q fuecescens (Fig 26).
4{0 fiagellare (Fig.,l4) and 0 montanum (Fig 16) grow on. logs while ;’é
f D. poZyaetum (Fig 60) grows on humus 1n forests. As a consequence, 7

”35‘:fit would4have been relatively easy ?or them to move southward and °;f'\

4f gthen~again northward along with their vascular plant hosts Th ;,;;-]{ .i

fjuremaining species, 6 undulaéum (Fig. 56) 1s a species of mire and "*fr.;;i
: }fen habitats and:probably survxved 1n areas near the glacial margin | |

i/"fﬁ:and gradually recolonized the many su1table locallties created and

; uf[i?left by the retreating glaciers This 1dea is supported by foSsil

j'}""l'_specimens collected from strata depostted during the interm between

”?the Nebraskian and Kansasian glacial advanced n- Iowa (Miller. 1976)

‘lt_is also possible that’some of these Species could haveVsurvived




Oy

. Y
.
5
p
N .
. ¢
s
¢
N
- - .
. : '
o
DT SR
e
2

occur in North America and Eufasia.

NEE -8

. °

-

_Cir;umb@rea]'distribution'paftern.shqwihg_’

-

‘the:oiérlapb}ng rangés of six Dicraﬁum.and.

Onthodicrdanum species as they are known to

«
e,
.
N :
v
.
; <
o -
, . -7
1 L~ ) " ’
‘. ‘.’ L
. b 2
.
‘g o



No. I0IM

368. .



.'n.
.,

Survi\(al 1n Beringia cou1d exp]am the 1so]at'ed popu]ations of 0.

-

mantanum found in Alaska. ' 4_ EN R B *

Other bryophytes with simﬂar distribution patterns to these

-‘51x species inc]ude, the hepatics thdzum cz.Zzarc (L ) Hampe, :;q&
»Barbzlophom.a Zyaopwtdee (Ha'l'lr ) Loe'Ske, wha anamaZa .(Hook ) | |
i "S Gray, aonacephalum aomcwn (L ) L;?&l/:., the mosses Distzahwm , ‘
: ;:-‘ i captZZaoeum (Hedw ) B. S G., Tatraphts peuucnda Hedw., PZeuromum}ff |

B »_,_‘j:.‘schrebem (Brid ) Nhtt.. and Sphagnum fueoum (Schimp 3y KHnggr.-,._ . '_ i
._,"-.':"(Schoﬁew 1969) Some vascd]ar plants .with simi]ar patterns e s -

Eare \GaZwm @oreala L"f‘, Potanageton natane L., Potenmwa palustma e |
éL ) Scop., Epzlolnwg anguatzfolzum L,. (Hu‘lten, 1968) *-" 5

, ‘4-‘1" f'shmﬂd also be noted that aTthough such'major farest trees as
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Timit of distribution in the north c{bse]

[r of tundra (Rowe 1972) although D. abuttsztum (Fig. 52)cdoes commonly

extend into the boreal forest.

The eight‘species in this category'can'be divided into 3

., Sub-groups. Six of the - spec1es in Tab]e 10 are true arctic- -alpine

.spec1es, however, the other two are not Both varieties of D.

brevifolium (F1gs 38 40) are apparent1y c1rcuma1p1ne in d1str1but1on

Dicfanum amarmit (F1g. 73) is qu1te similar.to Porsild's "Arctic
Archipelago endemic element" (Porsild, 1958); however, it differs
‘since ft is also found in the alps of Switzer]and. A'pOint of note
is that at present D. amannii ha§?0n1yrbeen collected on paleozoic

substrate composed mostly of sha]es and’ carbonates (Porsild, v1958)3

and may be spec1f1c to such substrates If such a correlation ex1sts,

the scarc1ty of D. amannii collections is understood as th1s
substrate is Timited in the Arctic. O
The present distribution pattern of these species suggests that
for the most part,.they.survived g]adiation in Beringia and other
| such‘refugia as Banks Island, Northwest'Greenland.(Gelting, 1934),
and poss1b1y some areas in the Rocky Mountalns (Packer and Vitt,
1974) This be1ng the case, the spec1es radiated from Ber1ng1a and
the other refug1a after g]ac1at1on in a pattern s1m11ar to Hulten s
»(1937) p]ate 29 (he referred to these plants as Arct1c Montane
(cspec1es) Apparent1y these specxes are found in the alpine regions

not on]y by radiating from Ber1ng1a but because they managed to

survive glaciation in-smaller refugia (nunatacs) and later dlsperse

1

folloks the southern limit
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from them. ft is also possiQ)e they were distributed in alpine
habitats before g1aciation and squiJed both north ;nd south of
the ice.

Other bryophyfes wfth simj]ar distribution patterns include;
L, the'hépatics Cephaloziella qrctica Bryhn et Douin, Lophozia alpestris
(Schleich. ex Web.) Evans, Tritomaria exgecta (Scnrad.),Loeske, I -
Seéapania subalpina (Nees) Dum., Plewrocladia albescens (Hook.) a
Spruce; the mosses Stegoniarlatifblia (Schwaegr. ex Schu]tes) Vent.
ex Broth., AuZacoanum acumznatum (L1ndb and Arn.) Par s Cirriphyllum
* cirrosum (Schwegr. ex Schultes) Grout, and Hypnum bambergerz Sch1mp
(Schofield, 1969). Vascu]af plants with similar distribution pat-
terns include Lycopodium alpinum L., Kobresia myosuroides (Viil.)
Fiori and Paol., Carex mtsandra R. Br s Silene acaulis L.
Saxifraga oppositifolia L., and Achillea borealis Bong. (Hu1ten,
1968).

Amphi-Atlantic Pattern (Figt;77): One. specieé D. leioneuron (Fig.
‘69) has this type of distribution. It s found in the Maritime
Prov1nces of Canada and in Scotland and Scandinavia, where it grows
only in ombrotrophic bogs. The: d1str1but1on pattern is similar to
that of Sphagmum angermantcum Melin, fgs shown by Maass (1966), and
only slightly different from. other such spec1es as Hypnum zmponens

2 (Hedw.. P;(Beauv.,-(Schof1e1d, 1972), and Orthotrichum gymnqstommum_'
Bruch ex Brid.- (Vitt, 1973). |



FIGURE 77.

&7

G

Amphi-Atlantic ‘distribution pattern showing -

the range of Dicramum leioneuron Kindb. as

it is known to occur in North America and

Europe.

<
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This distribution pattern is difficult to exp1a1n in that the
area in Canada where the species is now found was g]ac1a¢ed (Prest,
1969). Refug1a1 areas have been proposed for -the’ Gaspe region

(Fernald, 1925) and Ellesmere Island (Schuster, 1959); however,

D. leioneuron has not been found in either of these two areas. It is .

‘possible that long distance:dispersa]lis'responsib1e for,this,

pattern. Stgrmer (1969) provided information:indicatfng Ortho-

- i

dontium lineare was introduced to Holland from Great Britian by
1ongldistance spore dispersal and Vitt (1973) guggested Orthotrichum
gymnostomum was'introduced to North America by horticultural

introduction. Similiarly, D. leioneuron could have arrived in

~ Horth America after g]aciation uia'lono'distance Spore.disoersal or

by 1ntroduct1on Another exp]anat1on is that 65 m11110n years ago,

o

when the North American and European cont1nents were connected

\

r(D1etz and ho]den, 1970), the d1str1but1onrwas continuous, exp1aining

the presence of the species on dbth sides of the At]antgc ocean..

One can hence assume that ‘the species survived glaciation by

, m1grat1ng southward along the front of the g]ac1ers, possibly

surviving on the cont1nenta1‘she]f. After g]ac1a] retreat this -

speoies could have migrated northward to its present localities.

“ 5 ) ) E

western Horth- Amerlca Europe D1SJuncts (F1g 78) One'species of

 the genus Orthodzcranum falls 1nto this category ' Orthodicranum .

strtctum (F1g 22) 1s conf1ned to the west coast of North Amer1ca,

, rang1ng from southern-Alaska to central Ca]1forn1a,wh1]e also

o
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FIGYRE 78. MWestern North American-Europe disjunct pattern
N vshowing the r"angelof_Ort‘hod_icranwn stiictum '
Culm.as ‘it is Known. to occur in North America

.~ and Europe.
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~

~79ccurring in central Europe and Scandinavia.'(Thefspecies is probdb]y
a”remnaht of a once widespread o?ﬁcircumboreal flora such as one of ] L
Tertiafty times (Schofie]ﬁ, 1969).and, like Sequoia sempervirens (one
of its hosts), survived glaciation agﬁ various orogéhic activity in
isolated localities. No‘doubt it survived glaciation along with
these trees and later spread'northﬁard into favourable Habitagé
ambng Picéa eitchénsisv(Bong.) Carr. and Thuja species.

Other species that have this i&pe 6f”distribution are the
hepatics Mastigophora woodsii (Hook.) Neés » Plagiochila
“asplenioides Schust., Marsupella alpina (Befggr.) Bryhn et kaé].,

- Porella cordaecana Hib. Moore; and Mbefckia blyttii (Moerck.)

Brockm. The mosses include Andreaga nivalis Hook., Barbula binealis,'
Brid., Tortula princeps De Not., Hookera Zucens (Hedw.) Sm., and
1‘%Zagiothecidm undulatun (Hedw.) B.S.G. Vascular plants with a

similar pattern include Equiéetum telmateia Ehrh., Blechnum

spicant (L.) Roth., Thelypteris oreopteris (Ehrh.) Slosson, and

Carex stenophylla Wahlenb. (Schofield, 1969).

Eastern Nérth Americén-Eﬁrope Disjuﬁcts (Fig. 79):‘ This patte}n
is represented by Dicranum spugium (Fig. 50), Ofthodicranum fulvum
(Fig. 18), and 0. viride (ﬁ@g. 20);_~In.North Américé; all three
species have a very simi]ar range, bging.found aS‘fa} south ag’ f
ﬁorthern Georgia, and north-eastern Texasi\and exfending northward
to Minnesota aﬁd NewfoUnd]and} The southern 1imit‘¢ofresponds

¢1ose1yvto the boundaries of the Oak-Hickory-Pine fdrest, while



FIGURE 79.

b

Eastern North America-Europe disjunct pattern

showing the'overlappjng‘ranges of Dicranum

. spurdium Hedw. and two Orthodicranum species

as they are known to occur in North America
and Europe. The occurrence of 0. fulvum and
a variety of 0. viride in Japanvis also

indicated.
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a similar Oak-Hickory.forest forms the westernnhoundary (Braun,
1950). 'The northern boundary of this distributton pattern‘is“‘
similar toxthe‘northern Timits of the northern Hardwood forest
as well as being just north-of the southern extenéjof g]aciation.
In Europe, 0. fulvwn and 0. qiride seem to have a distribution
confined to the area between Ehe‘Pyrenees, the Alps, . and centraT’
: Scandinavia (Takaki, 1972) while D.wspgrium is more widespread,
even occurring dn western Russia (Podpera, 1954); In addition,
.0. thvum and a variety of 0. viridevare reported from Japan
(Takaki, 1972). ’ |
The origin of the moss floranin eastern North America is
discussed by Anderson (1971), Anderson and Zander (1973), and
espec1a11y by Crum (1972),'anddmany comparisons have beenﬂmade~
concern1ng s1m1]ar1t1es between the bryof]ora of this region
and that of Japan (Iwatsuk1, 1958; Iwatsuk1 and Sharp, ]967
1968; Sharp and Iwatsuki, 1965); however, there seem to be few
’ reports of species with distributions s1m1]ar to that of these
hree species. It s the conc]us1on of most bryo]og1sts that
a large port1on of the flora 1n eastern North Amer1ca is an
Arctotert1ary remnant, and that spec1es have surv1ved in th1s area
Drobab1y in the ‘Appalachian, the Ozark, and the 0uch1ta Mounta1ns,
hile the surrounding flora was elimipated. G]ac1at1on and other
/22uch phenonema as the e1evat1on of the Rocky Mounta1ns (resu1t1ng

in a dryer‘1nter10rbcl1mate), and penep]anat1on cyc]es were»maJor

‘forces in the elimination process (Crum, 1972).



S
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Dicranum spurium, 0. fulvum, and 0. viride shou]d/be cons1dered

members of this“flora, and therefore, they were probab]y d1str1buted
in-a circumboreal pattern in .the Tert1ary Now they occur"on1y in .

,’areas where remnants of th1s flora remain, or 1n areas to which

A
they m1ght eas11y m1grate ™

Other species wwth a eastern North Amer1ca Europe pattern are
Isothecium eumyosurozdes D1x. and-Hygrohypnum novae-caeearae (Aust )

iGrout, a]though they do differ from the pattern shown by the spec1es

in this treatment, being conf1ned to the Appa1ach1an Mounta1ns of (/

North Amer1ca Anomodon rugellii (C. Mu]] 2 Ke1551 Thamnobryum
aZZeghantense (C.Mull. ) N1eu]., Rhabdowetsta crenulata M1§t ///‘
_Jameson, and Brachydon trtchozdes (Neb ) Nees, Hornsch and Sturm/
) are four spec1es that occur in thégAppa]ach1ans, Europe, and eastern~/
Asia, not un11ke the pattern shown. by. 0. fquum, 0. vtrtde, and the
Japanese var1ety of 0. vtrtde

Th1s d1str1but1on pattern is’ represented in the vascular
f]ora by such North America- Europe v1car1ants as Juntperus h' "
virginiana L.-J. sabtna L.s Oxalts montana Raf - 0, acetosella L.
and Scrophularia.mariiaﬁdicq L. /(‘\dosa L (Ca1n, 1944) )

QA

e

Ooeanic'Disjunct4Pattern (Fig; 80): .Dicranum majus (Fig. 62);oceurs(

~on ooth coasts of North Amerjca, as‘we11~as in coasta] Europe'and

Japan. Essentta]1yfit is both amphiatlantic ano'amphipacifiC'tnv.
distribution, and restricted to suboceanic conditions. It does notn

Kl
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rangé of Dicranwn majus Sm. as it is known
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grow in salt spray; however, it may be coT]ected quite near the shore
in mesophytic forests, usually growing on humus.
It might be-argued that this distribution pattern.is a result

of Tong d1stance d1spersa1, at least as far as the disjunctions bet-

“ ween eastern and western North America are concerned This could be

'v suppported by the occasional.site in.the'interiOr’(A1berta, Great

Bear Lake); however, there are many other seemingly suitable habitats '

between the two coasts that do not contain D. majus. In my opinion,
a more acceptable theory 1s that D. majus 1S a remnant of a flora |
that ranged from coast to coast, or possibly even.clrcumborea1, in
times prior to the orogeny of the western cordilleran. If this is
the case, the connectipn'betWeen the two coasts are explained. From
that oofnt the species probably surfiVed glaciation south of the
glacial margin and m1grated northward onfEach,coast after the ,
g]acda] retreat 'The eites in Japan are explanable by similar
surv1va1 or by m1grat1on around the northern perlmeter of the
Pacific via the A]eut1an'Islands (Schof1e1d 1969). - The European
popu1at1ons are most eas11y exp1a1ned by surv1va1 in areas south
vof g1ac1at1on boundaries. »

There seem to be few species that extend both around the
northern perimeter.of the.At]antic‘0cean and around the northern
perimeter of the Pacific whi]e'not‘oocurring acroés'either contin-'
' enta1 North America or cont1nenta1 Euras1a Those species that

do have this d1str1but10n pattern are found in marshes, bogs,

streams and woeods near the ocean and at 1east-0ne,_Grtnnna maritima

é?

386.



387.

occurs on rocks in intertidal areas. Two other mosses - that ‘closely
parallel this distribution pattern are Pohlia annotina Hedw.
and Ulota hutchineiae (Sm.) Hamm. Vascular plants include Zostera

marina L., Eriophorum r'ues‘eo_lw'n E. Fries, Montia fontana L.,

Lathyrus maritimus L » and Cornus ‘suecica L.(Hultén, 1968).

Circumbofea]-Disjunct in New Zealand (Fig.~81): Dieranum scoparium
(Fig. 64), the most wideﬁaread member of the génus, occurs throughout
the temperate regfons_of North Aherica, Europe, and Asia and may
occasionally be collected in more northern areas. It isvalso
disjunét in Néw Zéaland. Patterns similar to this have been
exp]aﬁned'by transtropical mouﬁtéin chains (Du Rietz, 1940); however,
the speciés has not been fbund in intermediate areas A second
theory mighf be continental drift. If so, D. scoparium must be. a
very antiént,species haVinQ existed in the Cretaceou; period when
Austfa]ia was still-a part of Gondwanaland (Dieti and Ho]dén, 1970);
I find this theory'hard to éctept since there is no morphological
difference between spécimens collected ih New Zealand and Nofth

* America. It is generally accepted that mosses are an anéient'éroup
that evd]ve s}ow]y; ;owever, it does not seem 1ikely that no differ;
énce, in such disjuﬁct popultions, would be found after more than

100 million years. Other possible exp]anationé for this pattern
inc]udé Tong distance dispersél, andihuman introduction. If-

human introduction, by means of contaminated horticultural specimens

~ .



FIGURE 81. Circumboreal-disjunct in New Zealand pattern
‘showing the’fangé of Dieranum 3copamlw\n Hedw.

as it is known to occur in the world.



389. -

No. I0IM

o
.
Py

WORLD, MERCATOR

WILITAlN OF GMOORMA
e LASIVTY OF Cuiidd
MY . 1IN, (10N

- D
-~ GOODE BASE MAP SERIES



1390.

or livestock, was the answer spectmens would be exﬁected in urban
areas ‘instead of the mdre remote localities in which they-have -
actuai]y been found. Long distance dispersal, like the trans-
tropical mouritain theory should result ih popu1ation§ occurring

in intermediate areas. "Although this-is not the‘case for D |
geoparium and a number of other species, there'areaothers that
have disjunct distributions sihilar to that D‘ gcoparium including
, scattered 1ntermed1ate localities (Schof1e1d 1974) and, as a
'result, Tong d1stance dispersal seems to be the most p]aus§b1e

- answer. A]so,'the spec1menscof D. scoparium are ster11e and

known from on]y three 1oca1ities Accofding to Schofield (1974)

this cou]d support the long d1stance dispersal theory since D.

) scopartum is dioicous and the probab111ty of a s1ng1e spore fa111ng
in an area is obviously greater than two spores falling in the
‘same spot. If fert11e specimens. are found in New Zealand then

one of the other theor1es would rate consideration.
| Othgr'mosses-that have a similar distribution to that of D,
scopariumware Tortella fragilis (Hook. andkwi1§.),3rachythécium
velutimm (Hedw.) B.S.G. (Vitt, 1974), Climaciun dendroides

Hedw.) Wéb. and Mohr (Hortdn:and Vitt, 1976), HyZOComhium spZendeﬂé
(Hedw.) B.S.G. (Schofield and Crum, 1972) ,4Fissidgys adianthoides |
Hedw , Ditrichum fZextcauZe (Schwaeger) Hampe Zbrtula Daevtptla
(Brid.) Schwaegr , Grimmia trickophylla Grev., Funarta microstoma
B.S.G., Isopterygzum pulchellum (Hedw. ) Jaeg. and Sauerb., (Sa1nsbury,v
1942. 1955), Plewrozium sch?eberz-(8r1d ) Mitt. (Sch0f1e1d 1969),
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and ‘Orthotriohwﬂ aipestre Hornsch. ‘ex B.S.G. (Vift, 1973). Such
vascular p]gnté as Potamogeton filiformie Pers., Mglochin palustre

L., Chenopodium gZaum L., and Hieracium g‘rac"ile‘ Hook. have dis- » .
tributions similar to these mosSes.(Schofie1d, 1969) even though ?

they do seem to be poor examples for Tong distance dispersal.

Ndrth Américaﬁ Endemics (Fig. Bé): _Five species’and'one variety of .
‘Dicranum are endem1c to North America. A1l are found i /p/separate
‘geograph1c areas and probably evolved autochthonous]y from w1despreadp
relatives. The various such phenomena of the past as orogeny of the
westéfn éordi]jeroﬁ and the subsequent drying of the intérior,
glacial adVance and fetreat, and the resultant 16wering of the ocean
leve{s undoubtly created a»number of new habitats as well aé”dis—
membéred the extant f1ora.; » _ |

Two species, D. pallidisétuﬁ (Fig. 31} aﬁd D; éulcatum (Fig;
28) are apparently derived from the circumbokeaT.D. fuscescens (Fig.
'26). and occupy limited rénges along cdasta] Britiéh Co1umbia, |
washington Oregon, and Célffornia (D sulcafum) and in thé interior
suba]pine areas of Nash1ngton, Idaho and British Co]umb1a (p.
paZszLsetum), chranum fﬂsceecens was probab]y a w1despread spec1es_i
occurring across the North American Continent before the orogeny of
thé'ﬁesterh cordilleron and, when orbgeny occurred, was separated
into fwo or more i§olatgg.aféés. The‘mountaidé wdu]d have provided
"Sfoicient geographic isolation for speciation of both D. sulcatum

and D. pallidisetum to occur. Each species has evolved into a-



FIGURE 82.

The approximate geographical ranges of the N
. t
taxa of Dieranwm Hedw. which are endemic to

North America. No. 1 is D. suleatum, No. 2
.- ¥s D. pallidisetunm, No. 3 is D. rhabdocarpum,

“ No. & is D. ontariense, No. 5 is D. condensatum,

the dots represent known localities of D.

brevifo Ziwn var. bistratosum.
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habitat not normally E)écupied by D. fuscescens. Dieranum suleatum
occurs primarily on 1iving éoniferous trees in the coastal forest
while D, paZZidésetum occurs on humus or soil in subalpine commun- .
ities. Dicranum fuscéscaﬁs occurs on Tbgs'and stumps, usually of
angiospermous trees. As a result of their sﬁecia] habitat require-
ments, the new ;peciés have been able to maintain eco]oQica]
iéo]ation from D."fuscescens even though thgy are now sympatric:,
with it. The present sympatfié condition probably resulted froa

{ecolonization .of the widespread»D. fuscescens during more recent
times. - . o N _ Q
S &

Dicranum rhabdocarpum (Fig. 71) also seems to have evolved after
the orogeny of the Rocky Mountains. *Of the other species in North
America, D. rhabdocarpum is apparently most closely related to the ~
circumboréal D. séoparium (Fig. 65). It is probable that a’popy—
1étion_of D._scopdrium was iso]étédwin the mountainous regiors gﬁd
while both groups evolved ove¥ time, the,mutatiéns occufring in t%e
smalTer popUlation,of the mountains WOh1d be maintained by tﬁé'sma11
gene—pool while those occurring in the still widespread'bopu1ati6n
would be buffered by the larger gene pool.. At present, both species
are found over the same geogréphic range,_With D. rhabaoqaﬁﬁﬂg
occurring 6n1y in thevRoCky Mountainé and appdrently lacking the
genefic‘adaptabf1ity to colonize other-areas. As both specie; occur
in the samé“area with Tittle ecofogical Separation; it is probable

that reproductive isolation exists.

Dicranum condensatun (Fig. 47) and D. ontariense (Fig. 54) are’

] ° A ’
. | >



395.
members of section Spurié and found in eastern North America and
both probably evolved in association with'gTacia1 events. The
section Spuria contains five spe;jes.in North America; the hogi :
.widespread Species, D. undﬁlatum groWs‘iﬁ mires and fens through-
out the boreal’region;  D. spurium grows in‘temperate forests %f
eastern North America and Europe; D. acutifolium (Fig. 52) gron
in tundra and forests of tﬁe afctié’and alpine regions; D.

ontariense is confined to the St. Lawrence River area, and D.

'cond@nSatum is found primarily in the southeastern,portiqp of the

n o Y
N

United States (growing on sandy soil). - ~
By speculation of the section Spuria, one could suggest the
f0110wing.evénts:_ During Teﬁtiary times there were two species in

section Spuria occurring in North America; Dicramm undulatum (or

[\%

=

As the'glaciers advanced, D. undulatum probably migrated

*along the margin of the glacier. "In addition, a population of this

species would héve'been isolated in Béringia. _Both populations
“would have evo]véd,at'different rates under different selective
pressures with the Beringia' survivor radiating outward during pdst— B

\*“"“gfacéal or interglacial tﬁmes as the extant D. acutifbiium.
. \ . ] ) .
“In addition, the formation of the glaciers also caused the
Tevels of the oceans to drop, thefeby exposing large areas of land.

- "This new hqbitét:provided opportunity for adaptive radiation and



both.original spééies gave rise to new taxa: D. ontarieﬁse from

D. undulatum,ahd D. condensatum froh D. spurium. Dicranum
condensatum p?dbab]y evoTved to occupy the exposed sandy soil while
D. ontariense is the reSuit'éf-adaptationvto the forest habitat from
the mires or fen habitat. Sinée D. condensatum now occurs inland
onq‘coﬁld suggggi-the Species evolved in theée areas by ecological

" isolation. Although this point should be considered, it seems more
plausible fhat’the spec¥es evo1ved‘oﬁ the éoastql‘p]ain where -sandy
soi%}wés extfeme]y common and migrated inland during more.recenE\\_ff
~ times.

' The remaining taxon, D. brevifblium var. bistr&tgsum‘(Fig..40)
is endemié to subalpine Eegion; 6f the. Canadian Rocky Mountains

An K]berta;‘aﬁd the Kluane Mountains‘énd werg;cke Mdhntafns of the ~
Yukon. At'thié time these populatﬁons'é}e considered d%sjqnct
-,jé1though further work may prove the diétribytioh to Be continuous.

As all sites are north of the maximum eéﬁent of g]aciation‘(Pfést,

1969) it must be concluded that the taxon either- survived glaciation’

~ o in refdgia,or evolved since glaciation. If the distrubution is, in
- fact, disjunct, the species probably evolved before the Tast
g]ac{al adyance and spread along the mountains ind continuous

~_ pattern that aj/lgjer~dismembered-by the glaciers.

396.
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-+ 1976). A1l have attempted to ana]ys1ze phy]ogenet1c re]at1onsh1p;‘

Phylogenetic and Phenetic Relationships in
: o - ~
. Dieranum and Orthodicranun

2

cent studies -of evolutionary re1ationships nithin;bryophyte

genera

r families have heen few. Examples inc]ude works on the
. !

e (Koponen, 1968a), Orthotrzchum (V1tt 19?1) AZoina, L
Aloinella, and‘Crosszdtum (De]gad11]o, 1975), and Selgerza (Vitt:
. e

‘w1th1n a part1cu]ar group and form a "natura]“ c]ass1f1cat19n

‘ Lew1nsky (1977) prov1@pd a phy]ogenet1c d1agram of Orthotrtehum

" however, she did not provide a character ana]ys1s ‘Other stud1es

on the Sematophy]]aceae Iééii, 1968) and Acrolegeunea (Gﬁadstein,
may be. constructed from phenet1c 1nvestngat1ons, but such ‘processes
as convergent and para]]e] evo1u11on are not conc1dered
In attempt1ng a phy]ogenet1c study, it is necessary to establish

the nature of various character states’ 1n 0 yder to pos1t1on the taxa
in a phy]ogenet1c manner. Methods fon antang1ng the taxa 1nto a
wnhylogenet1c scheme have been established by Henning (1950 1965
_1966) 1nnwhat is termed the "s1ster group" agproach, ‘and by Nagner

(19521 ]962) in. h1s "Nagner Tree" method Both.methods reqﬂ??e the
éVa]uat1on of character states in the part1cu1ar under s dy 1n‘
.order to determ1ne trends in: evoﬂut1on Henn1ng (19502 rmed the
genera11zed state as “p1k1somorph1c" and the derived state

'"apomorphicf and th1s term1no]ogy w11]~be maintained here. Both

- .1975) have been condacted imea phenetic manner. Hypothet1ca] "trees<::i\\;

397,
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, methods are designed to examine apomorphic simi]arities
 based on. the pr1nc1p1e that if two taxa have such a character state,
their 1mmed1ate,tcommon ancester will also®have it.  Both methods
allow construct1on of a phylogenet1c d1agram (c]adogram) _ ‘
In th1s present study the wagner system 1s used in the study Q\\\

of . Dtcranum and Orthodtcranum since i rovides a method of

assigning numer1ca1 values to apomorpbrc haracter states. The
method has'previously been»used for numerols studies of which those

" on the Cappar1daceae (I1tis, 1959), DteZZza agner, 1952),

(V1tt 1971)," and Sederza (V1tt 1976) -are examp]es

Methéf\\for cquut1ng diagrams have been d1scussed by Farris (1970).

P1e1somorph1c aracter states are, ass1gned a numer1ca1 value of

T o
zero and apomorph1c character states are cons1dered as 1:0.. The

method a1so allows for intermediate andwﬁigh]y apomorphic states‘<

in ‘which case values‘of 0a5 and 2 0 are. respect1ve1y ass1gned A

total, representlng the degree of spec1a11zat1on for the taxon,

S1s then'der1ved, with h1gher.sums 1nd1cat1ng the more*spec1a11zedf

taxa. Using»a series of concentric circ]es'as specia1i2ation ' ‘ca o

1evels, the taxa re]at1onsh1ps can be d1sp1ayed as dots with morev

specxa11zed taxa on the outer c1rc1es. The dots are connected by

;’the "sister method" ‘at a soecialization 1eve1:1nd1cated by the numberé )
_uof apomorph1c states commoniboth taxa. In'proceedingithrough this

'iffproccess, it 1s essent1a1 to 1ntroduce hypothet1ca1 ancestors at _A",

spec1f1ed potnts . As. the character states .common to two evolut1onary

11nes indicate their 1eve1 of connect1on, hypothet1ca1 ancestors can

-

R
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be introduced as long as common apomorphic states exist, thus

e’a]]owihg relationships of widely separated taxa to be visualized.
Before deriving a "Wagner Tree" for Dieramm and Opthodicranum
it was necessary to decide what constitutes -a p]eisomerphicvand
apqmorphicvcharacter state. Although Miller (1971), Vitt (1971),
1 Koponen (1§th), Smith (1975}, and Delgadillo (1975) shave made ”
;§evera1 suggesticns regarding trends in other groups, I‘telt the
vcharacter states in bicranum and Orthodicfanum.shou1d be independ—
ently evaluated. Therefore, I have made a.humber of apriori
decisions concerning apomorphic states. These(Hecisions were made
after all taxa were thoroughly examined in both.the-1aborat0ry and
the field. The major factors 1nf1uenc1ng the dec1s1ons were two:

1) frequency -a character state occurr1ng frequent]y is species

~ is considered more p1e1somorph1c than a rarely. occur1ng character

J
'state, and 2) assoc1at10n w1th other character states - a charact-

- er%state cohmon]y occurring w;th other suspected pleisomorphic
states is also taken as pleisomorphic. The majority of these

_ character states are discussed below.

'ﬂhabitat: Humus andJSOil-(O)-are takeh-as_hleisomOrphic while.wood
(logs_drf]iv{ng'trees) (1.0) represents the apohorphic state. . Of
the twenty-seven tara studied seven grow - pr1mar11y on vood while -
-thirteen'dccur°primar11y ontso11 or humus. One spec1es, 0 fulvum,»
grows pr1mar11y on rock (2. 0) and is cons1dered an advanced

apomorph while s1X<others found on.peat (0.5) or extreme]y sandy so1]

. (0.5) are considered intermediate.
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Plant Size: Medium sized plants (0) are considered pléisomorphic v“
while both extremely small (1;0) and extremely large states (1.0) |
are considered apomorphic. Dicranun majus and D; polysetum are
1arge'whi1e Orthodicranum montcnum is small. Several species
norma]]y s]wght]y larger than 0. montanum (0. flagellare, O

strictum, D. elongatum) are ass1gned 1ntermed1ate values (0. 5)

of

ngu/grape and Orientation: Leaves of most spec1es studied are
1ance01ate and straight (0) to s1ightly fa]cate secund (0.5),
these conditions are cons1dered p1e1somorph1c and intermediate

while broadly lanceolate (1.0) or ovate-]anceo1ate (1.0) are

~ taken as apomorphic in shape while those with twisted leaf apices

(1. 0) are cons1dered apomorphic in or1entat1on “Examples with
p1e1somorph1c 1eaf shapes are D. eZongatum, D. groenlandccum,
D. undulatum, and 0. gtrictum while the apomorphic state is

represented by the tw1sted 1eaves of D. fuscescens, D ontarzense,

~and D. condensatum 6The apomorph1c state of broadly 1anceo1ate or

ovate-]anceo1ate leaf shape is seen in D. spadzceum_and D. amannii.

Undulations and papillae: Smooth leaves (0) are considered pleiso-
morph1c while undulate Teaves (1 0) are taken as apomorph1c ATl 1'
members of section Spuria haVe undu1at1ons on the leaves, as does

D. polseturn, and some forms of D. scoparcum (both of section

" Dicranum) and it seems as 1f t%1s character state has 1ndependent1y

(]

evolved in both sections. In addition to undu]at1ons, the lamina
",‘ ’ 2 . . )

.
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may be ornamented with papillae. These thicken%ngs are normally
over ce11‘1umeqs however in at least one species, Dicranuﬁ
brevifolium, they are formed by a protrusion of the cell wall
~between the Taminal cells. - Smooth laminal and costal cells (0)
are considefed pleisomorphic, papil]ée on costal cé]ls (1.0) are
taken as apomorphic and such spécies as D.»sulcatum,JD.:épurium,

and D. montanum which have papillae on 1amina1lce115 (2.0) are

considered higﬁ1y-apomorphic.

Leaf Apex:  Most speéies investigated have leaves with an acute
apex w1th a percurrent or s11ght1y excurrent costa (0) and

this condition is thought to be p1e1somorph1c ‘Var1ations-from
~ this inc]ude'narﬁow]y acute apices with a percurrent to stfohg]y
éxcurrent costa (1.0) gé_éeen in D. sulcatum, D. ontarieﬁse,
andvD fuscescens, or an obtuse épex with a subpercurreht costa
(1. 0) as seen in D. wndulatum and D. groenlandicum. .Bothtof :
these states. are taken as apomorph1c ‘while those spec1es with
frag11e leaf apicies (D. fragzlszlzum, 0. viride, O. strzctum)

or cucul]late (D amannzzf are cons1dered highly apomorph1c (2 O)

. Lam1na1 Ce]]s and Ce]] wa11s Long.1émina1 ce11; (0 ) afe‘considered
‘ p1e1somorph1c and short ce]]s are taken as apomorph1c Long‘ce]ls

are found throughout the length of leaves of D. groenlandzcum and

a]l species of section Dtcranum Short ce]ls are . found in the r>‘

remainder of the ‘genus chranum and 1n Orthodtcranum . It seems
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‘plausiable that thg first species in Dicranym's ancestory had all

long cells in the lamina (ie. section Dicranum) and gradual

divergence produced species with short upper cells (D;‘fuscescens),
and st111 further divergence produced short basal cells (D.
brevifolium, O. fulvum). The cell walls of iost D1crana are_thinner
than the thicknees of the cell 1umens (0) and 'this state lg.con-
sidered p]eisomorphic.' The apomorphic state exists when the‘thfckness
of the wa]l‘is'essentially equal to that of the lumen (1.0) andsis

found in D. elongatum and D. groenlandicum. :

Alar Cells: Bistretose alar cell regions (O)hare'consddered pleiso-
morph1c wh11e un1stratose regions (1.0) are taken es apomorphic hy
,the proccess of reduction. The 1atter state is seen. in all members
of Orthodtcranum while the former js characteristic of the genus
Dicranum. In addition, alar cells normally- form in the'1eaf
~corners and do not extend to the costa (0) as seen in b;'fusceScens
and others“ When the alar cells do extend to the costa as in D.

f?agtltfbltum, they are cons1dered to be in an apomorph1c state.

Lamina and Marg1n Thlckness Both the 1amina and‘1amina1 margins
are norma]ly un1stratose (0) in the p1e1somorph1c state while
bistratose cond1t1ons (1 0) are cons1dered apomorph1c B1stratose
lamina are found in D. brevtfbltum var. bistratosum and O. vtrzde
wh11e occas1ona1 b1stratose areas are encountered in D. brevszlzum :

var. brevszlzum,.p, ‘majus, and O. fquum B1stratose 1am1na1 5
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. .
‘margins (1.0) are‘fouhd ‘il;l D. fuscescens, Dr sulcatum, D. acutifolium,
andva. brévi_foliwnwhﬂe D. brevifolium var. bietrqtoswn may have a_ |

h%gh]y apomorphic state of tristratose margins (2.0).

- F
4

»

Lamei]ae° »The presence of wing-1like projections‘(1.0) from the
abax1a1 costa] surface is cons1dered apomorph1c It is‘found

" in members of sect1on Dicranwn and is absent from the rema1n1ng
§ect1ons. There is a trend within sect1on_chranum 1nalcat1ng
character reversal in this state'aé'b. leioneuron and D. amannii

have only remnants of lamellae (2.0). This state is taken as

~highly apomorphic. ' .

Costa differentation: The number of guide cell rows, the numbe'r\v\\’\\~
of stereid cell rows, the size of the stereid Tumens, and develop-

ment of adax1a1 layer of externa] cells are all characters of the

 costa. P1e1somorph1c states are one row of gu1de cells (0); 4 to

6 stereid rows (0); smatl'stere1d Tumens (0)s and undifferentiated
ce]]s in the adaxial layer (0). Abomorphic-states are reépéét- |
1ve1y two rows of guide cells (1. 0) as in D. maJuB, more than 6 :
rows of stere1d cells (1. 0) as in D. schatum, moderately" en]arged
stereid Tumens (1.0) as in D. brevifolium; and cells of the abaxial
~costal layer differenfiated froh the steréids_by having 1arge Tumens
(1.0) as in D. muehzéﬁbeckii Tw0’sbéc{es D. paZZidisetum and”:}
’vo strictun lack d1st1nguishab1e stereid cells (2 0) and are con-

" sidered highly apomorph1c.
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Sexual Condition: A1l species of Dicranwm and Orthodicranum
are dioicous yet & number of species have reduced male gametophytes
and may be referred to as pseudomonoicoué; Love]end (1956) con-
sidered this state the resylt'ef hormonal influences from the
female Qametophyte because spores germinating on female tomentum
and leaves would. produce reduced males while spores from the'same -
capsule would produce full s1zed males 1f allowed to germ1nate
jndependent of the female. 1 cons1der those species capable of
producing reduced or "dwarfed" males as apomorphic (1.0).
Setae Number' Polysetae has been most reeentTy studied by Koponen
(1968b) in the genus PZag%omntum and was prevously d1scussed by
such authors as Sowter (1948) Dalby (1959) Chopra and Sharma B
(1958), and Longston (1962). Chopra and Sharma (1.c.) associated
polysetae with polyploidy in the genus Atrichum; however,'Koponen
| (1968b) found: no correlation of this type in Plagiomium as only
two of seven taxa studied were po]yp]o1d Koponen conc]uded poly-
setae is the result of "some k1nd of regu1at1ve mechanism" that
" has been d1srupted He did not discuss which state he cons1dered to
be more advanced As a permanent d1srupt1on (genet1c change) would
expiain polysetous species,and monosetae 1s the common state, I am
Aconsidefing;polysetae (1.0) to be apomorphic. In Dicranum'ﬁt is -

found in D. majus, D. ontariense, and D. polysetum.
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-Capsule Size and Shape: Large capsules (0) are taken as
“pleisomorphic while small capsules (1.0) are considered
apomorphic; The‘1atter étaie is found in such species as

D. eZonQatum, D. groenlandiczfn, and D. angusth Capsule

" shape, curved (0) in the pleisomorphic state and straight
(1.0) in the apomorphic state,,is_one‘of the important |
charaéters used to'distjnguish Orthodicfanum as 611 five .
species have erect éapsu1es. A1l species of,Dicranﬁm except

D. groenlandicum and D. rhabdocarpum have curved capsules.

Capsu]e Neck: The common and p]eisomorphié statevin Dicranum

and Orthodicranum is a short neck which constricts to the

setae attachment just‘bélow the spore sac. Apomorphic conditions
(I.O)Jexisf when the neck is somewhat larger as found in section

* Muchlenbeckia or when a struma'is preseht. The struma is most
highly developed in such species as D. fuscéscens ahd D. éuicatum,
meﬁbers of section Fuscescentiformias and D. condensatumbandq

D. spurium of section Spuria.

CapsuTe Ribbing: Whén dry, a]]vcapsu1es of Dicranum ahd.Orthodicr&num‘
contract somewhat producing Various striationé on the waT]s. Speciés
oleicranﬁmiproduée rather uﬁifqrm'ribs while Orthodicranﬁm:species
produce‘lobsely arranged wrinkies. It seems plausable that uniform

ribbing is pleisomorphic (0) whereas the smoother capsﬁles are

apomorphic (1.0). ;Eigge\prthodicranum species grow primari1y‘oﬁ

/
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wood and‘maybe found on vertical surfaces, it can be seen that
strong ribbing is no longer necessary to fdree spores to the
moutn of the capsule.

Annulus: ‘The highly specialized nature of the annulus.suggests
that it has evolved only once in ancestral bryapnytes. As' most
Dicranum‘and Orthodicranum speciesnhave an annu]ﬁs, it must haye'>
been present in their ancestors and later lost by the process of
reduct1on \ Orthodicranum’ strzctum and all members of chranum
section Dtcranum (except D angustum) are w1thout an annulus.
Icons1deredth1s state to be apomorph1c (1.0) and the presence

of an annulus to be p1e1somorph1c (0).

vAsexua]-Reprbduction: Thnee speeies negularly reproduce asexuai]y
'by'fragile leaf apecies; hoyevér, that character state is consid-
ered under development of ihé“apex shape and would cause abnormal
bias }f considered again. Three additional species may be con- ‘
o sidered apomorphic-in this‘respeét éince'the produce either atten-
uated stem“tips’ (0 5) as seen 1n D.. Zezoneuron and D. scoparzum, |

or spec1a11zed branches that fragment (1. 0) as seen in 0.Q

f‘ZageZZare. , ' j '

:.Endem1sm A]] s1x taxa endemic ‘to North America seem to have been
autochthonous1y derived from w1despread re]at1ves 1nstead of belng

.' relicts equa1 in age to the other taxa. As a consequence, I have
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considered endemic taxa to be apomorphic (1.0) and the widespread

taxa to be pleisomorphic (0) in this respect.

The re§u1tant "Wagner" diagram jndicating the proposed re]at{on-
sh1ps of chranum and Orthod@cranum species is Shown in F1g 83.
By exam1n1ng the diagram. severa] evo]ut10nary trends can be seen
~and a hypothet1ca1 p1cture of the ancestorial-type can be made.
The basic ancestor to the Dicranum- hodmaranum complex was
pfobab]y quj}e simi1af to Dicranum‘angustum,1n.that ‘the laminal ?.
cells were 16;5 with little or no pitting, an annylus.was present
on a ribbed, curved capsule, and fhe abaxigl costal suvrface was
without lamellae. In contrast.to D. angu;tum it had serrate
laminal marg1ns, a 1ightly ribbed or wr1nk1ed capsule and male
p]ants equa] in-size to the female. p]ants It Probably grew on
’ humus in a mesophyt1c forest hab1tat

Of thé various segregatwons occurring‘in the compiex, one of
the first was probably of laminal cell Tength; a decrease in cell
Tength wou]d lead to al1 Dieranum species in sections Spuria,
Euscescentszrmta, and' Muehlenbeckia, and -an 1nCrease would
1ead to species in section Dicranmum. From this bas1c d1v1s1on,

severa] major 11neages have developed, each emphasizing d1fferent

©

'characters§ As the degree of emphasis Var1650wlth1n each section
of Dicranum as we]j as 1in Orthodicranim,] will discuss the trends
of each group independently.

L



FIGURE 83.. A Wagner' Diagram of the species of Dieranum

and Orthodicranum-found in North America.

Solid circles (.) represent extant species

and bpen circles (Q) fepresent hypdthetica1':

' _@ncestor‘s. fhé dotted lines circumscribe
“the g}e@s Orthodicranun and th.e sections of
Di;r»anwr_r.v Thé three letters aré the first
.‘of the specific epithet éx‘cept for D. |
bre_vifo}iwr.r var. bistratosun Whe}re the
.ﬁ'rst ]et‘ter"s of' the variety name are used.

IS
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. SectionvDicranum'Hedw.f This is the most prinatjve group in the

genus Dicranum. A1l species grow on humus or sot] and all species ‘ .
have 1ong ‘Taminal ce]]s Since separation from the other sections‘ u
’wh1ch now have short upper ce11s, two manr changes have occurred

in this group- 1) 1ame11ae were deve]oped on the abaxial costal’
surface, and 2) the annu]us was lost by reduct1on The 1ame11ae
deve]opment is at its h1ghest po1nt in spec1mens of D scoparium

and D. poZysetum and seems to be in a reduct10n Jrend in such’

- species as D. Zetoneuron and D. amannii. Other eyo1ut1onary - '(f]
trends distinguishable”in th3§.section A}e; 1) fnonosetae toward |
polysetae, 2) increased wall pitting, 3) a single-row of

guide cells toward a doubge\row; and ‘4)~ a reductton in male

dametophyte size.

l>
<
£

Section‘Fuscééeentifbrmia Kindb.: A]] members'of‘this_group have
short uypper 1am1na1 cells and produge an annulus, therefore _the

g

ancestor of this group must have separated from the” 1ong ce]]ed ‘
stock before the annu]us was lost.. Three of the four spec1es in
“this group have adapted to wood habltats wh11e the fourth has .
éagﬁtga to soil of the guba1p1ne Other trendS‘in the sectﬁon'
:{*ciude- 1) deve1opment of pap11]ose laminal ce]]s, 2) a
| R '

den toward excurrent costae 3) increase in jeaf tw1st1ng
and 4) 1ncrease in the number of stereid rows A]though the

' trend in the group seems to be toward a stronger costa, ..



&

©

N ,.‘?/'. . ) . :
‘falcate-secund or twistéd leaves, .5) a development of undulate

;:T; . ¢ ' "“\\\
pallidisetun -does not have bands of stereid cells... As this state
“is found. in only one spec1es of Dicranum (and one of Orthodtcranum)
it must be cons1dered apomorphic. However, since D. paZsztsetum

- has few apomorph1c characters in comman w1th the remaining spec1es
of sectfon Fuscescentszrmza, it can be conc]uded that this spec1es
.

diverged from the main 11ne somewhat earlier than the others.

RN

Sectgon SpuéZ;\B S G.: This is a1so“a group of'species with short

upper cel]s and\\\v}psule that produces an annulus. A1l spec1es

grow on so11, humus-‘or peat and the fo]]ow1ng trends are‘1nd1cated:
1) a tendency for polysetae;,yzj a_redbctién ofnma1e‘gametophyte

N\

size, 3) a deve]dpment of papiligse.cells, 4) a tendency faF“"

1eaves; . 6) a‘shOrtening of basal cells, and 7)'a4tendency.for‘

irregu]ar‘areolation patterns in the 1amina . The or1g1na1 membér

411.

of th1s sect1on wou1d have been s1m11ar to the extant D, unduZatum \\\

e

’ «

L

Section Muehlenbeckta Petébson The. ﬁembers of this Section, like
those in sect1on Fuscescenttfbrmta, show evo]utTonary d1vergence in
iriternal costa] anatomy The‘stere1ds are d1fferent than those |
found 1n any other complex and there is a tendency toward deve]op-

ment of large 1umens in the cells of tﬁe adax1a1 costal 1ayer

. Other trends 1nc1ude: ) deve]opment of 2 long neck .on the capsule,

. . . . g

@

, _le/)

/
i

,

.



' :about equa] to the w1dth of the “Tumen)s.-2) reduced capsu]e ‘ g -

Orthodicﬁanum: This genhskis»EOMposed of five species in North o
? b : . g
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2) development of bistratose, laminae, .3) decrease in basal cell
length, and 4) a tendency t@ward more ovate-lanceolate

- A 1

[
leaves.

| R

,:Sect1on Elongata Hag Th1s section conta1ns on]y two spec1es

D. elongatum and D. groenlaﬂdtcum, W1th the former having short
‘upper ce1ls and the 1atter~haV1ng 1gpg ones . 4A1thoughAtt may

- seem 1ncons1stant-putt1ng the two in the same section when'upper .

f;ce11 1ength is a major. gpater1on for separat1ng other sect1ons,

there other similarities that indicate the two species do belong . %

'together as a un1t3 and separate from the other sect1ons Both

spec1es show the fo11ow1ng trends- 1) deve]opment of th1ck

laminal ce]] wa1ls (usﬁally -the: d1stance between ce]] 1umens is

fs1ze and 3) a th1ck matted grdwth hiz&t In addition,
'_both spec1es produce an annu]us 1nd4cat ng that they have evo]ved_
,‘~from ancestors w1th short upper cel]s and negat1ng the poss1b-

_111ty that D. groenlandtcum is der1ved from the 1ong =celled,

° -

s

exannulate—4aﬁe\g: sect1on.chranum. . ‘v R N

&
L

-

I

'.Amer1ca, four of which possess an annu1us This. high1y e]aborate' e“{

'fi'structure probab]y evo]ved only once at a time prior to thws groups ;l

. . a

a4

N



separation from Dicranum. - It seems p]ausib]e‘that both Orthodicranum
strtctum and Dicranum sect1on Dicranum lost the annuius 1ndepend-
ent1y from one another. Also, the group produces erect, smooth
capsu]es, un1stratose alar cells, and has a tendency.for product1on
of spec1a]1zed branches for asexual reproduct1on MNone of these

l 'apomorph1c states are found 1n any member of Dtcranum with short
upper ce]ls As a re5u1t, Orthodtcranum precursors must have
separated from the Dicraman complex at a point in time prior to
divergence of the sectional ancestors in Dicranum. The evolu-
_tiohary trends seen in the genus include: 1) atspecificjty for
habitats of wood'(occasiona1fy rock), 2) a tendency for asekda]
reproduction; usual]y by fragile leaf tips, 3) development of

erect capsu]es, 4) a reduction in alar cell layers, and 5) a .

decrease in per1stome teeth w1dth In add1t1on to- these. trends
;that are found in all f1ve spec1es, there are other trends that
1nd1cate three major.lines of evo]ut1on w1th1n Orthodtcranum
.Orthodicranum gtrictum has 105t the annulus and stere1d cells
1nd1cat1ng a major divergence from the other four 0. fnlvum
and 0. viride have evo]ved a broader costa and short basa] cells

> wh1]e the remaining two (0. fZageZZare and 0. montanum) have

ma1nta1ned(a narrow, costa and re1a¢1ve1y long basa] ce]]s

413.



Evolution of Character States in Assoc1at1on with Habitat: S1nce

-a a variety of be1tats are occup1ed by Dieranum and Orthodicranum

\-\

species, it s esseﬁ¢1a1 to discuss character states that correlate

'with particular habjtats. Such substrate types as rock, peat, and -

!

sand have been adag;ed to by Dieranum species; however, the number

‘of species occurring in each habitat is too small to enable a

correlation with character states. Other such substrates as hurus,.

wood, and tundra are occupied by more species.‘ Species found.to
commonly grow on humus or soil at 10Qer‘e1evations are usually
‘-1arge species (D. majus, D. poZysetum, D. scopariuwm, and D.
ontariense) that are 1oose1y matted toéether with dense tomentum
They show a tendency toward polysetae and regularly produce dwarfed
males. Those species 0ccurr1ng on humus or soil at h1gher
elevations (D muehlenbeckzt, D. palltdzsetum, and D. rhabdocarpum)
are . sma]]er, have shorter more broadly 1anceo1ate 1eaves, and tend
- to grow in. compact tufts " Similarly, spec1es found to common1y
occur in tundra hab1tats (D. eZongatum, D. groenlandtcum, D.
angustum, D acuttfoltum, D. ammanntz, and D. spadtceum) show
stendengjes toward: 1) reducedﬁgametoohyte size, ’2) reduced
‘-cap;uie s1ze, 3) compact»growth habits, 4) acute-to,oroadly

{ acute leaf apices, 5)broad1y ]anceo]ate or ovate- lanceolate

: 1eaves; and 6) smooth 1am1na1 surfaces Spec1es common to wood
substrates genera]]y have: - 1) an excurrent costa or 1ong narrow]y

1ance01ate 1eaves (D. fuscescens D. 3chatum, D. fragzlszlzum,

0. etrtctum, 0. vzrzdé), 2) abundant papillae on

a1,
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the costa and usually on the lamina, and 3) serrate margins

(D. fuscescens, D. sulcatum, b. montanum, 0. viride, and O.
flagéllare) Also, the erect, smooth capsules of all Orthodié;anum

~ species are probably a result of growth onﬁverticai surfaces. In
such places the capsule wou]dlbe.ppsitioned horizontally aﬁdbneither
curvature nor strong-cohstriction woa1d“be necessary to disperse

spores.

Taxometric Map: A number of methods have been developed to examine
's1m11ar1t1es expressed by various organ1sms, 1nc1ud1ng those dis-

cussed by Kruskal (1964), Sneath (1966) Sokal ‘and Sneath (1964)

Wirth et al. (1966), and Carm1chae1 et al. (1968) I have selected

a method that produces a mcluster ana]ys1s" by examining s1m11ar—
;1t1es‘that exist between 0TU's (spec1es in this case) based on
presénte or absence of character states. The computer1zed program
. "Takmap" (Carmichael and’Sneath 1969; Carmichae] 1978) compares
the OTU s, groups them into similar clusters, and draws a d1agram v
dep1ct1ng the1r mu1t1d1mens1ona1 relationships. Character states
may'be weighted to‘emphasize eertain states that are sequential
(i.e leaf shapes of 1ance01ate, broad]y—lanceo]ate,'and ovate-‘

‘ 1ance01ate'can be a ser1es). In app1y1ng this system to Dtcranum
and Orthodicranum, the data in Table12 was used in Order to
facilitate ¢omparisoﬁvof“the phenetic appreach of "Taxmapf'and the
ephyfogehetiC'methqd df'thetﬁwagher Tree", 1

A
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/ v §
- - X 5 2
E'“ss;?’s"%sé‘ss? R : it
4 = p 5 = < 3 Sa
. 5"e:,z‘é:sa;&;2;;_:,:-55,5;!§§§;§% )
3 .§§EEE-§§E§"§§=§§3=§§3:i;c~'z
pid bl iesiilaiydE oty
Character g e 4 & & &€ & &£ d £ & &4 & & & ¢ 4 8 £ 84 2 £ & &.4 a6 Pleisomorphic/Apomorphic States
1. - Habitat - - .5 - - - .5 .5 - S 1 - - 1 - - 1 5 D.S Tty - 12 Humus (0? Peat or Sand (.5},
. wood (1], Rock
2. Plant Size T BN C e e 41 5 e - e - .2 51 - .5 .5 Medium (0), Sl or Large (1)
S 3. Leaf orfentatfon - - - 545 5 - .5 .5 .5 .5 - 1 - 51 .8 .5~ - 1 1 - 1 5 1 - - Strafght (0), Falcate-secund {.5).
twisted (1)
4. Leaf shape S-S - R T S R R R Lanceolate (0). ovate or broadly
] lanceolate (1)
Leaf attachment - -~ <« < - = = = = = = = =+ = - = 1 -« =1 .5 - . - 1 - - Erect (0), arching from stem (1)
Undulations e e e eV e e e YN e e e el =11 e o= el . e Abtent (D), present )
-7. Apex shape L S T 2 ST R SRR B SRS B 4 Acute (0), obtuse or txcurrtnt
. (1), fragtle or cucullate (2}
8._ Margins 1 - .5_ - e - - § .5 « .5 - = ¥ - - - = 5 - - - .5 - - - - Toothed (o). entire (1)
. 9. Upper cells P RS PRI T S NS HS TS S N SR TS N A R R N 11 Long (0}, short (1)
10. Basa) ceils S L L T T B R Long {0), short (1)
0. Mall thickness - - = - = = = 1 1 "= =« = = - <« = - - === - - - s T Thin (0, thick (1)
12, Alar cells e e e e e el e e e e e e e e e 8 -1 - - - - - .5 .5 .5 Kot reaching costa {0), extending
o . . to costa ?l)
13, Mall pitting . . - . & & - - 1 1 .5 .51 - - 1 1 .51 551 1 1 1 1 1 Pl {0}, not pitted (1}
14. . Costa width R T T R A S 2 2 Marrow (G), wide (1), extremely
. wide
15, Alar layers T T L I 1 Bistratose (0}, unistratose (1}
. 16. targin layers e Tt S e T S S T JE | Unistratose (O).‘h!strnuu m
7. Lemina ayers -« - - = = 1 . =e = o o = 5 e acs o oo o . = 1 .5 .5 Unistratose (0). bstratose (1)
18. Fapilise 2 T S T T S R S R ST N SN SENC T S NS R Absent {0), on'costa gl). on
. . costa and lemina {
19. anelln P T N T T T T S T T A S Absent {0), present (1), reduced(2)
20. Guide cells T T T I N T R S - One row (0}, two rows )
2. Stereids e e e e e e e e e 4 e ae e ele = e 1 e - - - 4&1t06rows {0), wore {1}
22. Stersid Jumens D T F e I R LSS N T R A | . Small {0}, large {1). cells
absent (2}
23, Cxternal row P T T AT A . T Not differentiated (0), differ-
] . . entlated (1)
24, Sexual state S e Lt L L T Rt Diotcous (0), pseudomonoicous (1)
25. Setas . e e . e . a1 e e e 44 e e e e 1 s e = e = e - = = ronoietous (0), polysetous (1)
26. Capsule size R S S . T T S U B B B targe (0), small (1)
oo TH. Cosule shape - W5 s < = o« o« Vo e =lo o oo 1o soeie o1 T T Curved (0), stratant (1) @
28. Struss e e e e e s 2. s - ee 250 1) 1 - - - - - Absent (0), present )
29. Meck e e e 1Y e e e e e e e e e e e e e e e e = - Shert (0),.10m9 13)]
30. Ribdbing O L S R R S S B R T T S R B | R‘Ibbed [(3 wrinkhd M
3. Annulus JE T T T L I T T BN B 4 L L ‘absent (1)
. 32, Asexua) rep. e e B B - e o e e moe s 1 e e e e el e e e o Absant {0), present (1)
3. Endemtsm B T H e AR EIE R REE D S N L Not ‘endenic (0}, endesic {1)
w o o o © 9 9 a. o w v w o .o w w a o o w o o o a o
TOTAL B Y I I I A R - I - I IE-S N I O
Table 12. The twenty-seven taxs of Dicrarum and Orthodicrausm in Morth America md thlny-thn' characters used in the

phylogenetic snd phenetic analyses.

The nusbers indicats spomorphic charscter states and the totals rvpr-ient relative advancement of the taxa.

416.



a17.

, — . -
-_Figures 84 and 85 are graphical displays of thfs system applied
to the data in Table 12. Figure‘84 is an equally weighted comparison

wh11e F1g 85 represents we1ghted characters. The circ]es’on

- the figures are c1usters of OTU's with the diameter of the circle
;represent1ng a sca]ard1stance between the two most distant OTU 3
w1th1n.‘ The 11nes connecting clusters represent scalar d1stances
between c]Usters, the 1so]ated points are individual OTU's. Arrows
point'foward a cluster's c]osest nefghbour‘ .

F1gure 84 the unwe1ghted ana]ys1s has divided Dieranum and
Orthodzcranum 1nto four clusters and two isolated OTU's. C]us%er
number 1 conta1ns all members of Orthodzcranum, cluster number 4
fcontainstsix of the seven species in Dicramum section Dtcranum
éndriso1ated OTU number 6 (D.‘majus) is shown as es c]osest to
‘c1uster number 4. C]uster number 3, the 1argest.of the group,"

v conta1ns most members of Picranum with short upper ce]]s, that
- is, sections Fuscescentiformia, Spuria, Elongata, and Muehlenbeckig,
 C1uster nnmber'z (D. bievifblum varieties)'and isolated OTU member’

5 (D. fragilifolium) are,indicafed as being tlose‘to'ciuSter>number 3.

Figure 85, the weignfed analysis’has separated the same data-

" into n1ne clusters, three of which are isolated OTU s. Cluster.
number 1 contains all mefbers of Orthodtcranum, c]uster number 4
"“is all members of Diéranum section Dicranum except for D. magua
(1so]ated OTU number 8) which is aga1n shown closest to c1uster
number 4. C1usters 2, 3, 5 6, 7, and 9 conta1n the taxa of

Dicranum W1th short upper cells. Cluster 2 represents both

«



FIGURE 84. Taxometric map of the Nortn;American Dicranum and
' ' Orthodicranum spec1es based on unwejghted data “The °
diameter of the circles represents the maximum d1stance
between any pair of spec1es 1nc1uded in the cluster.
' The 1ines connect1ng the margins. of the circles
represent the distance between the nearest ne1ghbors
in the two c1usters, Each cluster is shown the
‘proper eistance from its two'nearest neighbors. To:e
fit the cluster 1nto two d1mens1ons other d1stances
}may be distorted. The arrows 1nd1cate the nearest (
4neighbor3to each cluster. The letters represent
the first three ietters oftthe specific epithet
~ for all Orthodicranum and Dicraﬁumuspecies except
for 9bis" which;ere the first three letters of the

~ variety name.. Scale: 1 cm = 49 units.
4 . N
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 FIGURE 85..

A

Taxome@ric'map‘of the North American Dicramum and:

- Orthodicranum species based on log weighted data;

The diameter of the circles represents the maximum

distance between anyipair of speeies inc]uded in the
t

cluster. The 1ines connecting the marg1ns of the

‘c1rc1es represent the d1stance ?etween the nearest

neighbors in the two c1usters.,'Each cluster is —

shown the proper distance from its two nearest

neighbors. To fit the cluster into two dimensions,

other distances may be distorted. The arrows indi-

cate the nearest neightbbb to each cluster. The

. letters represent the first three 1ette¥s of the

spec1f1c ep1thet for a]] OPthodzcranum and Dieranum

“species except for "bis" which are the first three

~letters of the variety name. Scale: 1 cm = 49 units.

.
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varieties of .D. brevifolium which, by the arrow, is shown closest to

cluster number 3 (D. muehlenbeckii, D. spadiceum, and -D‘, paZZidiseiwn).

~ These two clusters, excluding D. pallidisetum, compose section‘

Muehlenbeckia. Cluster number 5 contains four of five members of

section Spuria as well as D, fuscescens and D. sulcatum while the

fifth number of section Spuria (D. spurium) is represented by

'is1oated OTU number 9 and shown closest to cluster 5. Cluster 6~

contains section Elongata members D. elongatuﬁ'end D, groenlandicum"

~ while isolated 0TU number 7 (D. fragiZibeiun) is shown as inter-

mediate between clusters 5 and 6.

Both weighted and unweighted eomparison methods indicate the

genus,Orthbdicranum and Dicranun section Dieranum to be distinct

units. Dicranum magus 1s'p1qged separate, but in both cases it is

closest to sectjon D{cranum. The'two~comparisons differ.primarily‘
on the segregat1on of the species. of Dtcranum with’ short upper
ce]]s in that the unwe1ghted analysis p1aced the maJor1ty of the
spec1es 1n a s1ngle cluster wh11e the we1ghted analys1s divided
them into sma]]er un1ts S1nce the unweighted method only examines

s1m11ar1t1es in character states, 1t is understandab]e why all of

'these‘spec1es wh1ch have short upper cells, curved cépsu]es, and an

’vannulus would be c1ustered together The 1so]ated OTU number 5

(D. fbagtltfbltum) and cluster number 2 (D " brevifolium var1et1es)

vare separated from the main c1uster of spec1es with short upper
fcel]s s1nce the former 1acks stere1ds and;has broken lTeaf ap1ces,

~and the 1atter conta1ns two c1ose1y related var1et1es, one of’wh1ch

S
ey
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has bistratbse areas in the Tamina. vThe sma]ter clusters indicated
by the weighted analysis are similar to the takonomic sections
reebgnized in this treatment.r Dicranum éZongatum and D.
groenlandicum are seen as a distinct unit and the closely related

clusters 2 and 3 represent sectioq Muehlenbeckia. Dicranum

r—
‘.

quZi&isetum is'int]uded in 61USter 3 because of gametophytic b
‘ similarities to D. muehienbeckit:‘evehwthough sﬁorephytice11y‘1t
t_is simt]ar to D. fuscescens. Sectton Spuria, except for D. spuriuﬁ,
. is contianed in.C{usterNS’ATOng with D. fuscescens and D. schatum;
Dicranum spupgum is'p1aced closest to cfusteh's indicating affin-
dties with it. Seetioé&Fuscescentifbrmia,'as recognized in this
t‘treatment,.is severed into several units as D. pallidisetum 1s
~ placed within cluster 3, D. fuscescens"ahd'D. sulcutum are in
cluster 5, and D. fragilifolium is an isd]ated 0TU.
B Both the Wagner Tree Method and the Taxometr1c Method of N

exam1n1ng the' interspecific re1at1onsh1ps indicate the sect10n
C -

Dieranum to be a d1st1nct group W1th D majus being the least "

s1m11ar of the seven spec1es Both methods recognize the section
' EZongata and to some extent the sections Spuria and Muehlenbeckia.
.The Wagner Tree Method,which considers evo1utionary'trends,separ- -

~ ates out section.Fuscescentifbrmia,while the Taxometric method,

which examines phenetjc Similarities,does not'recognize it.

Neverthe]ess, I be11eve sect1on Fuscescenttfbrmta to be d1st1nct
since the spec1es are- a]] very similar in sporophyt1c character

states, habitats and ]am1na1 ce11 patterns.

-\



The Mogt significant point resulting from this'cOmparison-
i3 thaf the Wagner Tree and both Taxometric maps indicate '
DhthOdLaranum to be distinct. Thefformer method a]]oWs for
' Compar150n of apomorph1c character states and has resu]ted in
a hypothetwcal 11nk of all chranum species at the Zero 1eve1
Of spec1a1lzat1on There are ng apomorph1c states common to

chranum and Orthodzcranum to 1nd1cate a similar connect1on ™~

l>1

: Both taxometr1c maps 11nk Orthodicranum to the Picranum species

with sport upper 1amJna1 cells; however, the connect1qn as.
Seen in the weighted‘map'is more tenuous than any other?'\
Connection, 1 cons1der this to be supportive to the
/Segregat10n of arthodtcranum since the method of ana]ys1s does
Not emphas1ze all p1e1somorph1c -apomorphic trends and yet it
still geparates the group to a further degree than . "shown forv

any Other c]uster. : _,v : -

R
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. origjnal conqspt‘of the genus Dicramm. =

“" CONCLUSIONS

f 3

chranum and Orthodzcranum are two genera of the Dicranaceae,

a family of acrocarpous mosses character1zed as having a hap]o]ep1dous )

peristome composed of teeth.norma1]y divided”a_port1on of the1r'

,1engthafnto two Segments. ‘These two-genera are predominant in)theq;

borEa]-arctic habitats*where they have specialized_ihto microhabitats?
of logs, humuzy/soi],‘and peat. fhe'genera Cdmpyl??us and;;@gpdnozgma
occupy‘simi]a: niches ;in theﬁsouthern hemisphere. Other close

vre1atives include the autoicous genera Aretoa, -Kiaeria, Oncophorus,

£ o=

2

/and Cynodontium;t and Chortsodontzum with its precot1ous]y

| ’ °

uﬂfErm1natJng spores. A]] of these- were 1nc1uded w1th1n Hedw19 s

_ B!
This inyestigation has shown that the genera Dieranum

.and Orthadicranum are'o]d'groups that evo1ved 1ong ago. Most of

3

the extant spec1es were probably in ex1stance dur1ng the ear]y

: Tert1ary and many ‘were members of - a once w1despread poss1b1y

"c1rcumborea]; f]ona‘ Only f1ve spec1es and one var1ety of the

North Amer1can D1crana have evolved in more recent t1mes and al]

N

.
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sfx taga are endemic to-sma]1'portions of the continent;

| Thevancestor‘to this complex may be visualized as having

1ong laminal cells, an acute leaf apex with a percurrent costa,

no 1ame1]ae or pap1]1ae, serrate laminal marg1ns, a curved r1bbed |

s
' capsule that produced-an annulus, and male p1ants equa] in size .

o the female plants. €It grew on soil orihumusAin’mesic forests.
0 ,the'extant species, D. angustum is most STmilar to this‘form.
During the time before the breakup'of Laqrasia'(GS mi]fion Qears'
ago) there was considerabie adaptive radiation in the Dierarum
j_jgroupiwithiatfleast'three major evolutionary ]ines diverging from'
““5ne another. One, which maintained long upper “laminal cells, |
.;remained on a humus,habitat,and’evo]ved at a re]atire]y s]ow |
~vrate, becoming the present section, Diéranam:i One of the first E
evo]ut1onary mod1f1cat1ons was the ]oss of the annu]us, and today,
a]] members of the sect1on except Dy angustum are w1thout this
’vstructure Second1y, there was a deve]opment of 1ame11ae on the.
c surface of the costa It 1s poss1b1e the added -surface area 1ncreased
the photosynthet1c ab111ty ogﬂthe plant. Parallel structures-occur
\'_1n other such genera as Pblytrtohum, OZzgotrzchum, AZozna and |
Croasuiuan., ‘The 1ame11ae wou]d not be a detriment to water. retent1on
f v.as the humid nature of the forest ‘habitat wou]d maintain a h1gh
| hum1dity level A reversal of this trend 1s seen in spec1es that -
have - evolved 1nto more northern habitats Dzaranum amannzz and

D. Zezoneuran both h%ve secondar1]y reduced 1ame1lae which are often

no more than slightly en]arged ce1ls of the abaiial costa 1ayer



: The other two groups to diverge from the initial ancestor
deve1oped short upperllaminal CeTls\and'adapted to otherfhabjtatss
One of these, the ancestor to the extant genus Orthodicrarum
would have coloniZed logs. AS a cesult, se]ective pressures have’

caused this gqﬁhpvto diverge along considerably different lines .

‘than the other groups.. There was a slight reduction in gametophyte .

size, probably a result of the additional elevation provided by
the substrate. Under such conditions, the plants would have been
in an advantageous position for spore dfgpersa1 and it would no/
1onger be\necessary to produce ta]] plants to extend above other

vegetat1on In add1t1on, there was a development of asexua]

reproduct1ve structures;, probably because those popu]at1ons capab]e .

of -producing. these structures cou]d qu1ck1y co]on1ze adJacent
'hab1tats, thus outcompet1ng the populations that only reproduced _
- by spores Many of these'cdlonies would have grown:>on vertical

usurfaces and therefore, a curved capsu]e wou]d not be advantageous

to spore d15persa1 since the spores m1ght actually’ be cupped within :

the curve of the_capsu]e. ‘Selective pressure under such circum-.
stances_Wouid lead to'stra1ght capsu]es w1th'smooth walls because
'-.the strong ribbing would no Tonger be neCessary to force spores to
the capsule mouth as they would fall out by force of gravity.

The other sister group that evo]ved w1th short upper laminal
~cells was probab]y the first to adapt to- dr1er soils and humus,
-and the shortened cells probab]y enhanced th1s by 1ncreasing leaf -
_ tw1st and thereby conserving mo1sture. The add1t1ona1 E?ESS-wall

Dy
yl
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~ space found in leaves of th1s type should provide more areas of
differential drying which would result in different rates of tissue -
contraction and a twisting of the leaf. Four subgroups have evolved
: from th1s evo]ut1onary Tine, with each adapt1ng to different hab1tat
'requirements The f1rst to diverge was the precursor to the sect1on
‘Elongata wh1ch adapted to open tundra hab1tats by evolving a compact
r growth habit and a reduced sporophyte In such climatic conditions as
,arefound in arct1c and a1p1ne habitats, cons1derab1e reproduct1on

is the resutt. of gametophyt1c fragmentat1on and spore production

is not vital. Similar asexual-reproduct1on occurs in arctic

vascular p]ants 0f the other three subgroups d%scussed,

one part1a11y adapted to a xy11colous habitat (section Fusceacentt-
formia), one rema1ned part1a11y conf1ned to -humus in forests (sect1on
Spuria), and the other evolved into a habitat of exposed soil in

the ‘subalpine (section Mhehlenbeekia)

B After the ancestors to sect1on Elongata separated the next

bd1v1s1on probab]y resulted 1n the estab11shment of ‘the precursor

to section Spuria. ~This -taxon soon separated into two. spec1es,

Dicrarnum urdulatum in mire hab1tats, and D. spurzum on moderate1y .
sandy sdil As these two spec1es diverged from one another they 8r’§§$\_'-
-became c1rcumborea1 in d1str1but1on and were the only two spec1ess>D

in this ‘section . unt11 the affects of P]elstocene g]ac1at1on created
cond1t1ons sultable for evo]ut1on of at 1east three additional

species Two of these spec1es, D condeﬁeauun and D. ontariense

are neoendem1cs of North America wh11e a third spec1es, D.:
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acutifoli%m survived in Beringia and is now,found in ;urasia as

well as in North America. A fourth species, D. dmanmondii C. Mill.,
_apparently evolved from the same complex in Eerasia and is a b
neoendemic of fhat area.

. The precursor to section‘MuehZenbeckia evolyed into an exposed
sebalpjne haeitat; Selective préssures have caused members of this
group to dg%e]bp dense tomentum, broad entire 1eaves, and stereid
cells with large lumens; a]]vcharacters which probably enablé the
plants to conserve wafer. The~den5eutome;cum could act as a sponge;
the 1eaf shape could act as a reservo1r, the entire 1eaf margin :
could reduce evaPorat1on, and Tlarger ]umens cou1d contain more
' water 1nterna11y. One var1ety, D, brevzfoZzum var. bzstratoaum
is endemic to the Rocky Mounta1ns of Caneda_and 1svprobab1y the
most recent]y evo]ved taxon . in ‘the genus Dccranum. |

The remaining subgroup with short upper.]am1na1 cells resu]ted
‘from adaptation to logs. w1th1n co]der montane forests. The- ancestor
to sect1on Fuscesaentcfbrmza adapted to the xy11colous hab1tat and’
as'a result, some members of the sect1on show ‘trends seen in the
genus .Orthodicranum, These are a reduct1on in gametophyte s1ze,
and asexual reproduct1on by frag1le 1eaf ap1ces Since the adapt1on
to wood occurred long after that of the Orthodzcranum line, selective
pressuresfcould not be expected‘to_have had.the same degree of effect
on the sectieh'Fuscéscentifcrmia.v Future evolution in this éroUp
should para]]el that of Orthadzaranum Asexuel-reproduction'mey

£ .
become. more preva]ent, the capsules may . become more erect "the
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the capsule walls should become smobtﬁ'and the peristome'shoq1d
be eliminated. The last pbint has not océufred even in thé_genus
Orthodicéanun but the teeth ére sohewhat_narrowér in the §roup.‘
and other such moss genera as Orthotrichunm, Aﬁphidium, and
Gymnostoman (aTT‘of which -grow on'vertica1‘SQrfaces) either have.
reduced of miséingjperistomes: | |
The forgoing’ clusions on the divergenc; and dgve]opment
of the sections and speci€s of Dicramum and Orthodicraman have

‘enabled me to produce aﬁhypothetical diagrqm of the evolution of -

the group as I envision it. This 1svpresenfed in ?igure 86.



FIGURE 86. A hypothetical evoTufibnacy tree oF.the séecies.
of"Dicrdnum and-Orthddicranum that occuf in
~ North Amer1ca The- leiters are thevfirst thfeé/
‘ letters of the specific epithets of the species
of ORthodzcranum ‘and Dicranum except for "b1s"
which are the first three 1etters of a var1ety

name: .,
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