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Abstract
Frullania stylifera (R.M. Schust.) R.M. Schust. (Frullaniaceae) is newly reported for Canada. The species grows closely 
appressed to the bark of trees and shrubs and was recently documented from two areas of mature forest at Buffalo Point First 
Nation in extreme southeastern Manitoba, Canada. These localities represent a northern range extension for the species on 
the continent and include two new phorophyte hosts for North America. Features used to distinguish F. stylifera from other 
known species of Frullania in Manitoba are provided.
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Introduction
The liverwort family Frullaniaceae Lorch contains 

the single widely distributed genus Frullania Raddi 
with hundreds of accepted species worldwide (Söder-
ström et al. 2016; Brinda and Atwood 2023). There 
are 38 Frullania species in North America north of 
Mexico including the recently described Frullania 
austinii J.J. Atwood, Vilnet, Mamontov & Konstant. 
(Stotler and Crandall-Stotler 2017; Mamontov et al. 
2020, 2021). Of these, 13 species are known to occur 
in Canada (Stotler and Crandall-Stotler 2017; Nature-
Serve 2023), and five are reported for the province 
of Manitoba: Asa Gray’s Scalewort (Frullania asa-
grayana Mont.), Hairy Scalewort (Frullania bolan-
deri Austin) sensu lato (cf. Mamontov et al. 2020), 
New York Scalewort (Frullania eboracensis Lehm.), 
Inflated Scalewort (Frullania inflata Gottsche), and 
Oakes’ Scalewort (Frullania oakesiana Austin; Can-
ers 2011, 2020; NatureServe 2023).

Frullania stylifera (R.M. Schust.) R.M. Schust. 
was originally described as Frullania inflata var. sty-
lifera R.M. Schust. by Schuster (1983), based on the 
type specimen from Whitewater State Park, Minne-
sota (Schuster W14205) and two other collections from 
the same area (Schuster 14208, 14213; Schuster 1983). 
(Note: there is no common name for the species.) Frul-
lania inflata var. stylifera was subsequently recognized 
as the distinct species Frullania stylifera by Schuster 
(1992) based on diagnostic morphological features, 

especially the very large stylus of dorsal lobes. Until 
recently, the species was only known from Minnesota 
(Schuster 1992); however, numerous new localities 
were reported from interior United States by Atwood 
(2016), mostly from Missouri, but also Arkansas, 
Oklahoma, and Tennessee. Subsequently, new locali-
ties were reported in New York, Illinois, and Kansas, 
along with additional sites in Missouri (Atwood and 
Brinda 2019). A Michigan specimen (Konstantinova 
A4-95) without a locality is cited in Mamontov et al. 
(2020). Atwood (2016) indicated that the diversity of 
habitats and woody plant phorophytes reported for F. 
stylifera, combined with the widespread distribution 
of many of the bryophytes associated with the species, 
suggests that F. stylifera may be much more frequent 
than reported. In 2020, the species was reported for the 
first time outside the continental United States in Eur-
asia (Konstantinova et al. 2020).

For my present study, bryophyte surveys were 
conducted in southeastern Manitoba to expand on the 
flora of the region documented by Caners (2020). The 
survey included collections of Frullania that were 
expected to provide new insights into the regional dis-
tribution and ecology of the genus.

Study Area
I conducted bryophyte surveys in the Great Lakes–

St. Lawrence Forest Region (Rowe 1972) in south-
eastern Manitoba, Canada, from 12 to 17 September 
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2022. The forest region extends across southern Can-
ada from the Gaspé Peninsula, Quebec, in the east to 
southeastern Manitoba in the west (Figure 1). It rep-
resents the northern extent of humid temperate cli-
mate in eastern North America and the transition 
between broad-leaved temperate forests and coni-
fer-dominated boreal forests (Rowe 1972; Baldwin 
et al. 2020). The Great Lakes–St. Lawrence Forest 
Region closely matches the Eastern Cool Temperate 
Forest Zone in the vegetation classification system of 
Baldwin et al. (2020). I prefer Rowe’s (1972) classi-
fication for my study, however, because of its more 
detailed division of the region into forest sections.

In Manitoba, the Great Lakes–St. Lawrence For-
est Region has a restricted distribution and contains 
two distinct forest sections that differ in composition, 
terrestrial substrata, and post-glacial history (Rowe 
1972; Figure 2). The Quetico Section occupies a 
small area on the Canadian Shield and is character-
ized by irregular terrain of underlying granites, sed-
iments, and volcanic rocks (Rowe 1972). The Rainy 
River Section lacks rock substrates and is character-
ized by a mostly flat to undulating topography, exten-
sive wetlands, and, in some areas, well-drained soils 

with coarse-textured glacial deposits, outwash, and 
old beaches and bars of glacial Lake Agassiz (Rowe 
1972; Groom 2002).

The Great Lakes–St. Lawrence Forest Region has 
the highest total annual precipitation in Manitoba 
(Climate Atlas of Canada 2023) and some of the high-
est mean annual temperatures in the province, which 
are similar to those along the northern borders of adja-
cent Minnesota and nearby North Dakota (Climate 
Atlas of Canada 2023). In the Rainy River Section, 
the Sprague meteorological station (49°01′0ʺN, 95° 
36′0ʺW; 320.2 m above sea level [asl]) reports a total 
annual precipitation of 637.5 mm (517.0 mm as rain) 
and a daily average temperature of 2.7°C (1981–2010 
normals; ECCC 2023a). The meteorological station 
closest to the Quetico Section is Pinawa (50°10′50ʺN, 
96°03′30ʺW; 266.7 m asl), with a total annual pre-
cipitation of 578.3 mm (464.3 mm as rain) and daily 
average temperature of 2.8°C (1981–2010 normals; 
ECCC 2023b).

Methods
Field collections

Field collections were restricted to mixed forest 

Figure 1. The Great Lakes–St. Lawrence Forest Region in Canada (Rowe 1972; adapted from Caners 2020), shown in 
black shading. Grey polygons and lines are major freshwater bodies and watercourses, respectively. The portion of the Forest 
Region in extreme southeastern Manitoba represents the study area in Figure 2.
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and treed swamp habitats and excluded marshes, shal-
low open water wetlands, bogs, and fens. In the Rainy 
River Section, surveys were limited to Buffalo Point 
First Nation, which is located in the extreme south-
east corner of the province, on Buffalo Bay in Lake 
of the Woods (Figure 2). The community is the tradi-
tional land of the Anishinaabe peoples of the region 
and a signatory to Treaty 3. Buffalo Point First Nation 
contains land parcels of varying size, but for my 
study only the largest parcel that includes the town 
site was surveyed. In the Quetico Section, surveys 
were limited to Whiteshell Provincial Park along the 
Whiteshell River (Figure 2).

All specimens were deposited at the Royal Alberta 
Museum herbarium (PMAE). Nomenclature for liv-
erworts follows Stotler and Crandall-Stotler (2017) 
except for F. austinii, which follows Mamontov et al. 
(2020). Nomenclature and vernacular names for vas-
cular plants follow VASCAN (Brouillet et al. 2010+), 
except for species that are not found in Canada, which 
are based on NatureServe (2023).

Results and Discussion
Two specimens of F. stylifera were found among 

the samples obtained for this study. Both were from 
Buffalo Point First Nation, ~100 m from each other 

(Caners 8783, 8790). The species was growing in 
mature White Spruce (Picea glauca (Moench) Voss)– 
Paper Birch (Betula papyrifera Marshall)–Balsam 
Poplar (Populus balsamifera L.)–Balsam Fir (Abies 
balsamea (L.) Miller) forest that contained a large 
volume of dead wood. Some Frullania species, such 
as F. stylifera, have features that are challenging to 
discern in the field, requiring the collection of speci-
mens for proper identification. I collected more than 
40 Frullania specimens during the present study and 
other recent surveys of the region (Caners 2020), but 
no additional specimens of F. stylifera were detected. 
The collections of F. stylifera from Buffalo Point First 
Nation are the most northern for the species in North 
America to date, with the next closest station being 
the type locality in Minnesota (Schuster 1992) more 
than 600 km to the southeast (Figure 3).
Differentiation

Atwood (2016) reported numerous new records 
of F. stylifera from the interior United States through 
field collections and review of past herbarium col-
lections that were found to be misidentified. Atwood 
(2016) attributed the apparent scarcity of records of 
F. stylifera to a tendency to overlook the species or 
to mistake it for other species, especially F. inflata 

Figure 2. Study area and locality (closed circle) of Frullania stylifera in Buffalo Point First Nation, Manitoba, Canada. The 
site is situated in the Rainy River Section of the Great Lakes–St. Lawrence Forest Region. The  represents Frullania col-
lection sites from my current study in Whiteshell Provincial Park in the Quetico Section that are not F. stylifera. Frullania 
collection sites from Caners (2020) are not depicted. The thick grey line divides the Great Lakes–St. Lawrence Forest Region 
and the Boreal Forest Region (Rowe 1972). The thick black line is the international border between Canada and the United 
States, and the dashed line is the inter-provincial border between Manitoba and Ontario. Grey polygons are water bodies and 
fine grey lines are watercourses. Map adapted from Caners (2020).
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and F. eboracensis. The latter species are known 
from southeastern Manitoba, with F. eboracensis 
being much more frequent and often locally abundant 
(Caners 2020). Confusion with F. inflata may relate 
to the species’ basionym, Frullania inflata var. sty-
lifera. Several characters distinguish F. stylifera from 
these other species, including the size of the styli 
and underleaves, the shape of dorsal lobes, number 
of oil bodies per cell, and sexual condition (Table 1; 
Schuster 1992; Atwood 2017; Mamontov et al. 2020). 
Frullania stylifera has a very large lamellate stylus 
that typically measures 10–15 cells long and 4–10 
cells wide (Figure 4). In comparison, the styli in F. 
inflata and F. eboracensis are substantially smaller, 
being filiform or shortly triangular and usually 3–6 
cells long and 1–3 cells wide (Atwood 2017). Frul-
lania stylifera has underleaves 2–3 times the width 
of the stem, whereas both F. inflata and F. eboracen-
sis have underleaves usually 1.0–1.5 times the width 
of the stem (Atwood 2017). Dorsal lobes in F. sty-
lifera are broadly reniform to ovate and with a cordate 
base, whereas dorsal lobes in F. inflata are orbicular to 
broadly ovate with a truncate base and in F. eboracen-
sis are oval to suborbicular with a cordate base. When 
fresh material is available, F. stylifera has dorsal lobes 
with up to 16 oil bodies per cell (or as few as 5–8 oil 
bodies in scattered cells; Schuster 1992), whereas F. 
inflata and F. eboracensis have ~2–5 oil bodies per 

cell (Atwood 2017). Furthermore, F. stylifera and F. 
inflata are autoicous and abundantly fertile with capi-
tate androecia, whereas F. eboracensis is dioicous and 
infrequently fertile with spicate androecia.

The remaining Frullania species known to occur 
in Manitoba (F. asagrayana, F. bolanderi sensu lato, 
and F. oakesiana) are readily distinguished from F. 
stylifera (Table 1). Frullania asagrayana has ocelli 
of the dorsal lobes; these are lacking in F. stylifera. 
These ocelli appear in F. asagrayana as a line of cells 
that runs medially from the leaf base to about half-
way along the leaf length (Atwood 2017). The ocelli 
are usually one or occasionally two cells wide and are 
seen rarely as scattered cells (Atwood 2017). Frul-
lania asagrayana also has a stylus that is filiform 
to subulate with a suborbicular appendage and is 
dioicous.

Frullania bolanderi has been previously consid-
ered to have a bicentric world distribution, with cen-
tres in eastern Asia and the Pacific Coast of North 
America and in eastern and interior North America 
and western Europe (Schuster 1992; Mamontov et al. 
2020). However, morphological differences supported 
by molecular data in some North American and Rus-
sian populations previously included in the circum-
scription of F. bolanderi have revealed a new species, 
Frullania austinii J.J. Atwood, Vilnet, Mamontov & 
Konstant. (Mamontov et al. 2020). Both F. bolanderi 

Figure 3. Currently known distribution of Frullania stylifera in North America. The closed circle in Manitoba, Canada, 
includes the two newly discovered collections from Buffalo Point First Nation. The other closed circles are specimen 
records from Atwood (2016), Atwood and Brinda (2019), and Consortium of Bryophyte Herbaria (2023). The closed circle 
in Minnesota, USA, marked with the letter “T”, indicates the type locality from Schuster (1983). Grey polygons are major 
freshwater bodies. Map generated from Shorthouse (2010).



338	 The Canadian Field-Naturalist	 Vol. 137
Ta

bl
e 

1.
 K

ey
 fe

at
ur

es
 th

at
 d

is
tin

gu
is

h 
Fr

ul
la

ni
a 

st
yl

ife
ra

 fr
om

 o
th

er
 k

no
w

n 
Fr

ul
la

ni
a 

sp
ec

ie
s i

n 
M

an
ito

ba
.

Fe
at

ur
e

F.
 st

yl
ife

ra
F.

 a
sa

gr
ay

an
a

F.
 a

us
tin

ii*
F.

 e
bo

ra
ce

ns
is

F.
 in

fla
ta

F.
 o

ak
es

ia
na

D
or

sa
l l

ob
e 

sh
ap

e
R

en
ifo

rm
-o

va
te

, b
as

e 
co

rd
at

e
O

va
te

, b
as

e 
au

ric
ul

at
e

W
id

el
y 

ov
at

e,
 b

as
e 

tr
un

ca
te

O
va

l t
o 

su
bo

rb
ic

ul
ar

, 
ba

se
 c

or
da

te
O

rb
ic

ul
ar

 to
 b

ro
ad

ly
 

ov
at

e,
 b

as
e 

tr
un

ca
te

O
va

te
 to

 o
rb

ic
ul

ar
, b

as
e 

ro
tu

nd
at

e 
to

 tr
un

ca
te

D
or

al
 lo

be
 si

ze
, μ

m
50

0–
60

0 
× 

70
0–

80
0

70
0 

× 
50

0
41

0–
57

5 
× 

55
0–

72
0

40
0–

60
0 

× 
50

0–
60

0
55

0–
64

0 
× 

36
0–

60
0

30
0–

40
0 

× 
20

0–
30

0
O

ce
lli

A
bs

en
t

Pr
es

en
t a

s a
 m

ed
ia

n 
lin

e,
 ra

re
ly

 a
s s

ca
tte

re
d 

ce
lls

A
bs

en
t

A
bs

en
t

A
bs

en
t

A
bs

en
t

Lo
bu

le
 si

ze
, μ

m
35

5–
42

0 
× 

31
0–

40
0

30
0 

× 
20

0
25

0–
32

0 
× 

25
0–

40
0

26
0–

30
0 

× 
20

0–
24

0
25

0 
× 

25
0

22
0–

24
0 

× 
19

0–
22

0
St

yl
us

La
m

el
la

te
, 1

0–
15

 c
el

ls
 

lo
ng

, 4
–1

0 
ce

lls
 w

id
e

Fi
lif

or
m

 to
 su

bu
la

te
, 

w
ith

 su
bo

rb
ic

ul
ar

 d
is

k 
lik

e 
ap

pe
nd

ag
e 

w
ith

 
ci

lia
 a

nd
 1

–2
 m

ar
gi

na
l 

te
et

h

La
m

el
la

te
, 6

–1
0 

ce
lls

 
lo

ng
, 3

–5
 c

el
ls

 w
id

e
Su

bu
la

te
, 3

–6
 c

el
ls

 
lo

ng
, 2

–3
 c

el
ls

 w
id

e
Fi

lif
or

m
 to

 su
bu

la
te

, 
4–

8 
ce

lls
 lo

ng
, (

1)
2–

3 
ce

lls
 w

id
e

Su
bu

la
te

, 4
–5

 c
el

ls
 lo

ng
, 

1–
3 

ce
lls

 w
id

e

U
nd

er
le

af
 sh

ap
e 

an
d 

si
ze

, μ
m

O
bo

va
te

, 3
30

–3
65

 ×
 

34
0–

38
0

O
rb

ic
ul

ar
-o

va
te

, 4
00

 
× 

40
0

O
bo

va
te

, 1
60

–2
00

 ×
 

18
0–

25
0

O
va

te
 to

 rh
om

bi
c-

ov
at

e,
 2

00
–2

50
 ×

 
15

0–
23

0

O
rb

ic
ul

ar
 to

 o
bo

va
te

, 
30

0–
32

0 
× 

24
0–

30
0

O
bo

va
te

, 1
60

–1
80

 ×
 

13
0–

16
0

O
il 

bo
di

es
, n

o.
/c

el
l

8–
16

2–
4†

6–
9

2–
5

4–
5

3–
5

A
se

xu
al

 re
pr

od
uc

tio
n

A
bs

en
t

A
bs

en
t

A
bu

nd
an

t fl
ag

el
lif

or
m

 
se

co
nd

ar
y 

br
an

ch
es

 
w

ith
 c

ad
uc

ou
s l

ea
ve

s

G
em

m
ae

 o
r c

ad
uc

ou
s 

le
av

es
A

bs
en

t
A

bs
en

t

Se
xu

al
 c

on
di

tio
n

A
ut

oi
co

us
D

io
ic

ou
s

D
io

ic
ou

s
D

io
ic

ou
s

A
ut

oi
co

us
A

ut
oi

co
us

A
nd

ro
ec

ia
C

ap
ita

te
B

ra
ct

s i
n 

3–
5 

pa
ir

s†
Su

bg
lo

bo
se

 to
 sh

or
tly

 
sp

ic
at

e
D

is
tin

ct
ly

 sp
ic

at
e†

C
ap

ita
te

C
ap

ita
te

Pe
ria

nt
h

A
br

up
tly

 c
on

tr
ac

te
d,

 
on

e 
do

rs
al

 k
ee

l, 
tw

o 
ve

nt
ra

l k
ee

ls
, n

o 
ac

ce
ss

or
y 

ke
el

s

So
m

ew
ha

t c
om

pr
es

se
d 

at
 si

de
s, 

w
ith

 d
ee

p 
po

st
ic

al
 k

ee
l

O
ne

 m
ai

n 
ke

el
, 2

–3
 

sm
al

le
r, 

ac
ce

ss
or

y 
ke

el
s v

en
tr

al
ly

, o
n 

do
rs

al
 si

de
 o

ft
en

 w
ith

 
1–

2(
3)

 sm
al

l k
ee

ls

± 
co

m
pr

es
se

d,
 a

br
up

tly
 

na
rr

ow
ed

 to
 sh

or
t, 

br
oa

d 
ke

el
, w

ith
ou

t 
di

st
in

ct
 su

pp
le

m
en

ta
ry

 
rid

ge
s

A
br

up
tly

 n
ar

ro
w

ed
 to

 
be

ak
, w

ith
 o

ne
 p

os
tic

al
 

ke
el

, ≥
1 

su
pp

le
m

en
ta

ry
 

ke
el

s

G
ra

du
al

ly
 b

ro
ad

en
ed

 
to

 a
pe

x,
 d

or
si

ve
nt

ra
lly

 
fla

tte
ne

d,
 o

ne
 v

en
tr

al
, t

w
o 

la
te

ra
l k

ee
ls

 o
f e

qu
al

 si
ze

Pe
ria

nt
h 

be
ak

W
ith

 in
ne

r f
ac

es
 

w
ea

kl
y 

pa
pi

lla
te

†
Sh

or
t†

O
bc

on
ic

al
, d

ila
te

d 
at

 m
ou

th
, m

ou
th

 
so

m
et

im
es

 o
cc

lu
de

d 
w

ith
 p

ap
ill

ifo
rm

 c
el

ls

Sh
or

t†
Sh

or
t, 

br
oa

d,
 w

ith
 

pa
pi

llo
id

 c
el

ls
 o

n 
in

ne
r 

su
rf

ac
e

Sh
or

t, 
m

ou
th

 fr
in

ge
d 

w
ith

 
pr

oj
ec

tin
g 

pa
pi

lla
e

*F
ea

tu
re

s f
or

 F
. a

us
tin

ii 
ar

e 
ba

se
d 

on
 M

am
on

to
v 

et
 a

l. 
(2

02
0)

.
†F

ea
tu

re
s b

as
ed

 o
n 

Sc
hu

st
er

 (1
99

2)
.

A
ll 

fe
at

ur
es

 n
ot

 m
ar

ke
d 

* 
or

 †
 a

re
 b

as
ed

 o
n 

A
tw

oo
d 

(2
01

7)
.



2023	 Caners: Frullania stylifera new to Canada	 339

and F. austinii occur in North America, with the lat-
ter being widespread in the east (including the popu-
lations that were previously included within F. bolan-
deri) and the former being restricted to the west 
(Mamontov et al. 2020). The western distribution of 

F. austinii in North America has not been determined, 
and the presence of both species within a region is 
possible (Mamontov et al. 2020). Frullania austinii 
was recently confirmed for Manitoba, and it is likely 
that all material from the province named F. bolanderi 

Figure 4. Images of Frullania stylifera from Buffalo Point First Nation, Manitoba, Canada. a. Forest habitat where speci-
mens were collected (Caners 8783, 8790). b. Portion of a plant with capitate androecium below the perianth (scale bar = 0.5 
mm; from specimen Caners 8783). c. Median cells of a dorsal lobe, each containing numerous oil bodies (scale bar = 50 µm; 
from specimen Caners 8790). d. Close-up of a lamellate stylus (scale bar = 50 µm; from specimen Caners 8790). e. Ventral 
view of a plant showing the stylus (s) adjacent to an underleaf that was removed, galeate lobules (typical of the genus), and 
an underleaf (ul) that is approximately twice the diameter of the stem (scale bar = 200 µm; from specimen Caners 8790). f. 
Dorsal lobe with cordate base (scale bar = 200 µm; from specimen Caners 8783). Photos: Richard Caners.
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is F. austinii (R.T.C. unpubl. data). Frullania austi-
nii consistently has rigidly erect, flagelliform shoots 
with caducous leaves that are lacking in F. stylifera. 
Furthermore, F. austinii has slightly smaller lamel-
late styli that are 6–10 cells long and 3–5 cells wide, 
dorsal lobes with truncate bases, and dioicous sexual 
condition (Mamontov et al. 2020).

Frullania oakesiana is small relative to F. stylifera 
and other Frullania species in Manitoba. The species 
is similar to F. stylifera in being autoicous, but dif-
fers in having small, subulate styli that are 4–5 cells 
long and 1–3 cells wide at the base. The lobules of F. 
oakesiana are large relative to the size of the dorsal 
lobes. Frullania oakesiana also has dorsal lobes that 
are ovate to orbicular in shape and rounded or trun-
cate at the base, with 3–5 oil bodies per cell. Frullania 
stylifera in comparison has much smaller lobules rela-
tive to the size of dorsal lobes and differs in the shape 
of the dorsal lobes and number of oil bodies (Table 1).
Phorophytes

Frullania stylifera has been collected from the 
bark of several tree and shrub host species. Schus-
ter (1992) reported the type collection of the spe-
cies from exfoliating bark of sumac (Rhus L.). More 
recently, Atwood (2016) reported new records of spe-
cies from the bark of oak (Quercus L.), particularly 
Post Oak (Quercus stellata Wangenheim), and from 
hickory (Carya Nuttall), Black Walnut (Juglans nigra 
L.), hackberry (Celtis L.), maple (Acer L.), Persim-
mon (Diospyros virginiana L.), ash (Fraxinus L.), 
Eastern Red Cedar (Juniperus virginiana L.), Osage 
Orange (Maclura Nuttall), and arrow-wood (Vibur-
num L.). The specimens collected from Buffalo Point 
First Nation were growing on the bark of Beaked 
Hazelnut (Corylus cornuta Marshall; Caners 8783) 
and the trunk of Paper Birch (Betula papyrifera Mar-
shall; Caners 8790). These are two new phorophyte 
species for F. stylifera in North America and globally. 
In Russia, the species has been collected from Euro-
pean Aspen (Populus tremula L.), Broadleaf White 
Birch (Betula platyphylla Sukaczev), European Bird 
Cherry (Padus avium Miller), and willow (Salix L.) 
(Konstantinova et al. 2020).
Conclusions

Frullania stylifera is currently known from tem-
perate broadleaved forests of interior and eastern 
United States (Atwood 2016) and Europe (Konstan-
tinova et al. 2020), as well as from the boreal zone of 
the mountains of south Siberia in Asian Russia where 
it is restricted to coniferous and mixed forests (Kon-
stantinova et al. 2020). The diversity of habitats in 
which F. stylifera has been reported in North Amer-
ica and globally suggests that it could be found across 
larger areas of Canada, including the large expanse of 

Great Lakes forest to the east of the study area (Figure 
1) and possibly into the more northerly boreal forest 
where F. eboracensis is reported, albeit infrequently 
(BRYOQUEL 2023; Consortium of Bryophyte Her-
baria 2023). The study area where F. stylifera was 
found in Manitoba has the highest total annual precip-
itation and approaches the highest mean annual tem-
peratures in the province (Climate Atlas of Canada 
2023). Whether the species extends into more north-
erly areas of boreal forest with lower total annual 
precipitation and annual temperatures remains to be 
investigated. Several bryophytes with a temperate 
world distribution that are common in eastern North 
America seem to reach their northern and/or west-
ern distribution limits in the study area (Caners 2017, 
2020) suggesting that conditions beyond these occur-
rences are likely unsuitable for them.

Expanded surveys for F. stylifera in southern Man-
itoba are likely to reveal additional records. The for-
est habitat in which the species was found at Buffalo 
Point First Nation is abundant in the Great Lakes–St. 
Lawrence Forest Region. However, the occurrence of 
F. stylifera in Manitoba is currently the most north-
ern record for the species in North America and is 
presumably close to its northern range limits in the 
province. Inspection of past herbarium specimens, 
especially F. inflata and F. eboracensis, may reveal 
misidentified specimens of F. stylifera, as observed 
by Atwood (2016). The confirmation of new records 
by examining herbarium specimens could inform the 
potential distribution of the species in Canada and 
help to determine its northern limits.
Voucher specimens

CANADA, Manitoba: c.fr. [cum fructibus, mean-
ing “with sporophytes”], Buffalo Point First Nation. 
On the bark of a large Beaked Hazelnut (Corylus cor-
nuta Marshall). 49.01°N, 95.29°W. Elevation: 330 m. 
R.T. Caners 8783 (PMAE), identified by R.T. Can-
ers and verified by John J. Atwood (Missouri Botani-
cal Garden).

CANADA, Manitoba: c.fr., Buffalo Point First 
Nation. On the bark of a large Paper Birch (Betula 
papyrifera Marshall). 49.01°N, 95.29°W. Elevation: 
330 m. R.T. Caners 8790 (PMAE), identified by R.T. 
Caners and verified by John J. Atwood.
Specimens examined

The following specimens of F. stylifera from Mis-
souri Botanical Garden (MO) were examined:

USA, Missouri: Montgomery County. Grand 
Bluffs Conservation Area, Grand Bluffs Natural Area, 
forested bluff top ~0.8 mile [1.3 km] NE of Bluffton, 
persimmon grove with 3–4ʺ [7.6–10 cm] dbh (diame-
ter at breast height) trees on SW slope, on tree trunks 
with Frullania eboracensis, 38.7069°N, 91.60897°W, 
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850–900 feet [262–274 m], 24 July 2018, John J. At-
wood 3672 (MO-6898570), determined by J. Atwood 
(2018). Camden County. Open field with exposed 
limestone along county road H, ca. 2 miles [3.2 km] 
west of Richland, Sec. 14, R14W, T36N, 37.85°N, 
92.4288°W, 23 September 1960, Paul L. Redfearn, 
Jr. 7516 (MO-3957657), determined by J.J. Atwood 
(2015). Cedar County. Bark of oak, ~1 mile [1.6 km] 
SW of Bear Creek, Sec. 21, T34N, R25W, 37.6852°N, 
93.676°W, 22 July 1960, Paul L. Redfearn, Jr. 6859A 
(MO-3956669), determined by J.J. Atwood (2015).
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