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Abstract. We identified 68 bryophytes (4 liverworts, 64 mosses) during three days of sampling
five Friends of Sax-Zim Bog (FOSZB) properties and five additional sites within the
surrounding 147,000-acre Sax-Zim Bog Important Bird Area in St. Louis County, Minnesota.
The landscape types surveyed are loosely categorized as upland, forested wetland, moderate-
rich fen, poor fen, restored fen and bog. In total, this survey added 50 species (3 liverworts,
47 mosses) to a previous FOSZB bryophyte species list for a total of 78 bryophyte species (4
liverworts, 74 mosses) documented in the greater Sax-Zim Bog region. Over 20% of the
bryophytes found were in the genus Sphagnum. Our updated list of common bryophytes will
be used by FOSZB staff for educational purposes to inform FOSZB visitors about local
bryoflora.
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INTRODUCTION

The Friends of Sax-Zim Bog (FOSZB) is a non-profit organization formed in 2010 by
Sparky Stensaas, Dave Benson and Kim Eckert in response to an increase in Picea mariana logging
in the Sax-Zim Bog Important Bird Area (IBA). The FOSZB currently owns 3,844 acres of land
spread across eight properties mostly consisting of lowland conifer and bog habitats.
Approximately 5,000 visitors visit the Sax-Zim Bog IBA and FOZSB properties annually, primarily
as birdwatchers. However, with the expansion of education by the organization, visitor interests are
expanding. The FOSZB’s current mission is to preserve, promote and protect the Sax-Zim Bog area
through land preservation, education, research and communication.

The FOSZB land parcels and IBA host a diverse suite of plant and animal species. To date,
2,861 species have been documented by FOSZB naturalists, with little representation from
bryophytes (28 bryophyte species previously documented) as no previous plant surveys have
specifically targeted characterizing bryophyte diversity. Because bryophytes often dominate the
ground vegetation layer at several popular FOSZB locations, we sought to update the list of
bryophytes. Our primary objectives are threefold, 1) add new species to the greater Sax-Zim Bog
region “master species list”, 2) teach FOSZB naturalists to identify common bryophytes and 3)
promote bryophyte awareness and educate visitors by posting our updated species lists at the most
popular FOSZB locations.

MATERIALS AND METHODS

Study Area: The FOSZB land parcels and 147,000-acre Sax-Zim Bog IBA are located about 65 km
northwest of Duluth, Minnesota in St. Louis County. Formation of the area was influenced by
Glacial Lake Upham over 11,000 years ago. The current landscape is a mosaic of habitats that
include lowland conifer forest (Larix laricina, Picea glauca, P. mariana), upland conifer forest
(Pinus banksiana, P. resinosa, P. strobus), mixed forest (dbies balsamea, Betula papyrifera,
Populus tremuloides), mature riverine forest (Acer saccharinum, Populus deltoides, Tilia
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americana), alder swamp (A4/nus spp., Salix spp.) and agricultural lands (hayfields and pasture
land). The region features two prominent river systems (Upper St. Louis River, Whiteface River),
a series of mid-sized lakes (Stone Lake complex, Lake Nichols, Anchor Lake complex and others)
and multiple wetland types (bog, alder swamp, riparian forest, fen). In context of Minnesota’s
ecological definitions, the greater Sax-Zim Bog region lies within the Laurentian Mixed Forest
Province, Northern Minnesota Drift and Lake Plains Section (212N) and lastly, the Tamarack
Lowlands Ecological Subsection (212Nd). Definitions of these communities can be found on the
Minnesota Department of Natural Resources website (https://www.dnr.state.mn.us/). The average
ten-year annual rainfall and snowfall for Duluth, Minnesota is 796 mm/ year and 223 cm/ year,
respectively (currentresults.com/weather/US/).

Field Inventory: On August 14, 2021 and September 29 - 30, 2021 bryophyte surveys were
conducted at five FOSZB properties, four state-owned properties, and one site with dual ownership.
Sites surveyed were selected based on educational use by FOSZB staff, likelihood of high
bryophyte diversity based on known mesohabitats/ microhabitats and accessibility. The privately
owned FOSZB properties included: Fringed Gentian Bog, Blue Dasher Bog, Gray Jay Way Trail,
Warren Nelson Memorial Bog, and Wood Thrush Woods. The state-owned properties included:
McDavitt Recreation Area, St. Louis River Hiking Trail - Zim Trailhead, Tremblay Road Fen, Lake
Nichols Road Cedar Swamp. The final site, Natural Resources Research Institute (NRRI)
Restoration Site and Zim Wetland Bank has ownership by the University of Minnesota Regents
(NRRI Restoration Site), with adjacent property owned by the State of Minnesota, respectively. We
acknowledge that site names do not necessarily reflect the actual wetland type present. For example,
while Warren Nelson Memorial Bog and Fringed Gentian Bog contain several species of
Sphagnum, they are not true ombrotrophic bogs based on their structural, hydrologic and functional
attributes. Locations of the ten field sites are shown in Figure 1.

Approximately two hours were spent at each field site searching for bryophytes. Efforts
were made to target distinct microhabitats (e.g., logs, rocks, seeps, etc.) to better estimate bryophyte
richness (Newmaster et al., 2005). All bryophyte specimens collected during our surveys were
identified by Dr. Dale H. Vitt and subsequently deposited into the Olga Lakela Herbarium
(University of Minnesota Duluth; Herbarium code: DUL). Except for our treatment of Sphagnum
divinum (Hassel et al., 2018), taxonomic nomenclature follows Flora of North America (FNAEC
2007, 2014) for mosses and Stotler and Crandall-Stotler (2017) for liverworts.

We also documented vascular plants at each site to determine floristic quality using mean
coefficient of conservatism values (Mean C) as an index (Swink and Wilhelm, 1979). In brief, C-
values range from 0 — 10. Low C-value species include generalists capable of tolerating frequent
disturbance. High C-value species are those with low tolerance to disturbance that require specific
environmental conditions characteristic of late succession undisturbed habitats. Non-native species
are assigned a C-value of 0.

RESULTS AND DISCUSSION
Over 500 bryophyte species are documented in the State of Minnesota. The works of
Rudolf M. Schuster and Joannes A. Janssens provide photographs, illustrations, known ranges,
habitat descriptions, identification keys and comparisons to similar taxa for most of Minnesota's
moss and liverwort species (Schuster 1953; Janssens and Orf, 1999; Janssens 2000, 2005, 2005-
2009, 2007, 2010, 2014a, 2014b). We identified 68 bryophytes (4 liverworts, 64 mosses) during
our three days of sampling FOSZB properties and sites within the surrounding Sax-Zim Bog IBA.



Evansia 39 (2): 2022 56

’ Iren = =24
Pl Virg$ L

ol Mg
= v 4 Gilbert
o, ,
L. Evelsth s

o oTA o

MINNESOTA

N

W#E
( s Esti, HERE, NPS, Esri, HERE, Garmin, USGS, EPA,

¢ NPS 'f“

-
<

!
b
% Fab%
1’,1 e —
wosion B
i EC r SR N
& IQ'AREA AT St (O

~
ST. LOUIS RIVER FRINGED

HIKING TRAIL QGENTIAN 80G >¥ ’
Sl

ZIM ACCES
H v
G

BLUE
WDASHER BO 'y

" NRRI RESTORATION » me
SITE AND ~
QWETLAND BANK /5/
=
_/*vJ
{
2N\
% \
2 e
Cott s
QGRAY JAY akf\‘fm
WAY TRAIL
4 q
WOODTHRUSH
WOODS
\ >
LAKE NIGHOLS
' ROAD CEDAR
WARREN NELSON { QSWAMP 4 4
__MEMORIAL BOG /’ ’ )

ngé?‘%"'ﬁl 9 b N

Canyon

| ﬁ h 9 :’re?nbldy Road
' en
* s

N Alborn
Esri, HERE, Garmin, INCREMENT P, USGS; EPA, Esri, HERE

11 Miles
]
Figure 1. Map of the ten bryophyte survey field sites in the greater Sax-Zim Bog region, Minnesota.
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Prior to our surveys, the previous FOSZB “master species list” maintained by FOSZB staft
contained only 28 bryophytes (1 liverwort, 27 mosses). The bryophytes documented previously
were found during organization-lead BioBiltz events, within the University of Minnesota’s Bell
Museum Collections (CNABH 2021) as well as from records documented in the citizen science
platform iNaturalist. We were unable to verify the identifications of all previously collected
specimens found in CNABH and those from the iNaturalist records as voucher specimens from the
online app were unavailable. That said, we added an additional 50 species to the previous FOSZB
master species list. Based on previous Minnesota bryological surveys (e.g., Janssens 2000), we
would expect well over 100 species should be present in this area, so our species list can be
considered preliminary. Below we provide brief ecological descriptions (i.e., Minnesota
Department of Natural Resources Land Classification; MDNR 2003) and floristic quality scores as
Mean C for the ten field sites surveyed (Table 1). We also highlight notable bryophyte species at
each site. Lastly, we provide the master list of bryophytes encountered previously, and during our
surveys across the greater Sax-Zim Bog region in Table 2. The Sax-Zim IBA bryophyte checklist
is also present on the Consortium of North American Bryophyte Herbaria website (CNABH 2021),
also known as the Bryophyte Portal (www.bryophyteportal.org).

Private Properties

Fringed Gentian Bog (47.312362,-92.620133) — Located on Fermoy Road on the north side of Zim
Road (Rd 27), this site is a FOSZB property and a popular birding location. Plant communities at
this site include a northern spruce bog (APn80) with a Mean C of 6.38 and a northern alder thicket
(FPn73) with a Mean C of 5.32. Dominant vascular species include Abies balsamea, Alnus incana,
Calamagrostis canadensis, Cornus sericea, Larix laricina, Lonicera villosa and Picea mariana.
Common bryophyte species include Brotherella recurvans, Callicladium haldanianum, Dicranum
flagellare, D. polysetum, Hypnum pallescens, Leucobryum glaucum, Pleurozium schreberi,
Rhytidiadelphus triquetrus, Sphagnum centrale, S. girgensohnii and S. wulfianum.

Blue Dasher Bog (47.282558,-92.54707) — This site is located off Stone Lake Road and is a FOSZB
property. The plant communities at this site are diverse; consisting of northern spruce bog (APn80)
with a Mean C of 7.05 and two northern open bog communities (APn90) with Mean C values of
6.62 and 6.57, respectively. Dominant species in the northern spruce bog include Carex trisperma,
Picea mariana, Rhododendron groenlandicum and Vaccinium myrtilloides. Dominant species in
the first northern open bog (found growing under a powerline right-of-way) include Chamaedaphne
calyculata, Eriophorum virginicum and Rhododendron groenlandicum. Dominant vascular plant
species in the floating open bog on East Stone Lake include Carex lasiocarpa, Chamaedaphne
calyculata, Larix laricina and Thelypteris palustris. Notable bryophyte species encountered include
Calliergon cordifolium, C. giganteum, Helodium blandowii, Hypnum pratense, Sphagnum
angustifolium, S. divinum, S. russowii, S. squarrosum and S. teres.

Gray Jay Way Trail (47.146281, -92.726685) — This site is located at the FOSZB Welcome Center.
Ownership is shared between FOSZB and St. Louis County. Plant communities present here include
northern spruce bog (APn80) with a Mean C of 7.94, low shrub bog (APn90a) with a Mean C of
7.95 and two graminoid bogs (APn90b) with Mean C of 8.0 and 7.86, respectively. In general,
dominant vascular plant species include Carex oligosperma, Chamaedaphne calyculata,
Eriophorum vaginatum, Picea mariana and Rhododendron groenlandicum. Notable bryophytes
include Polytrichum strictum, Sphagnum angustifolium, S. divinum, S. fallax, S. fuscum and S.
riparium.

Warren Nelson Memorial Bog (47.075168, -92.661598) — This site is located off Highway 133 on
Blue Spruce Road and is a popular FOSZB property. Plant communities present at this site include
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dogwood shrub swamp (WMn§82a) with a Mean C of 5.90 and northern spruce bog (APn80) with a
Mean C of 6.42. The dogwood shrub swamp was previously a northern spruce bog that was logged
prior to purchase by FOSZB. The cumulative effects associated with logging resulted in an overall
decline in Mean C and ground layer bryophytes were considerably dryer than the adjacent northern
spruce bog, which were quite turgid. Dominant vascular plant species in the dogwood shrub swamp
include Alnus incana, Calamagrostis canadensis, Chamaedaphne calyculata and Salix petiolaris.
Dominant species in the northern spruce bog include Carex trisperma, Picea mariana and
Rhododendron groenlandicum. Notable bryophytes in the northern spruce bog area include
Sphagnum centrale, S. divinum, S. girgensohnii and Straminergon stramineum.

Wood Thrush Woods (47.124147, -92.673989) — This site is located off Boy Scout Road and is a
FOSZB property. Plant communities include northern wet-mesic boreal hardwood-conifer forest
(MHn44) with a Mean C of 5.19 and northern very wet ash (WFn63) with a Mean C of 5.35.
Dominant vascular plant species in the northern wet-mesic boreal hardwood-conifer forest include
Abies balsamea, Osmunda cinnamomea and Populus tremuloides. Dominant vascular plants in the
northern very wet ash area include Carex bromoides, Fraxinus nigra and Thuja occidentalis.
Conspicuous bryophyte species were Atrichum undulatum, Bryum caespiticium, Neckera pennata
and Rhodobryum ontariense.

State-Owned Properties

McDavitt Recreation Area (47.334970, -92.648154) — This site is located 200 meters east of Road
6818 and managed by McDavitt Township. The plant community is indicative of northern open
bog (APn90). Mean C at this site was 6.53. Dominant vascular plant species include Carex
lasiocarpa, C. rostrata, Chamaedaphne calyculata and Juncus brevicaudatus. Notable bryophytes
include Sphagnum capillifolium, S. majus, S. papillosum and the liverwort Odontoschisma fluitans.

St. Louis River Hiking Trail, Zim Access (47.304036, -92.657566) — This site is located east of
Norway Ridge Road (Cty 312). The plant community is classified as northern wet-mesic boreal
hardwood-conifer forest (MHn44) with a Mean C of 4.7. Dominant vascular plants include 4bies
balsamea, Athyrium filix-femina and Populus tremuloides. Common bryophytes along the trail
include Anomodon attenuatus, Brachythecium salebrosum, Climacium dendroides, Orthotrichum
elegans, Plagiomnium cuspidatum, Platygyrium repens, Pleurozium schreberi, Polytrichum
commune, Rhytidiadelphus triquetrus and Thuidium delicatulum.

Tremblay Road Fen (47.012679, -92.57555) — This site is located near the intersection of Tremblay
Road and Hwy 7. Plant communities present at this site include northern poor conifer bog (APn81)
with a Mean C of 7.09 and graminoid poor fen (APn91c) with a Mean C of 8.10. Chapin et al.,
(2004) reported the poor fen area which they refer to as “Alborn Fen” initiated approximately
10,000 years ago. Dominant species in the northern poor conifer bog include Betula pumila, Larix
laricina and Rhododendron groenlandicum. Dominant species in the poor fen include Carex
lasiocarpa, Larix laricina, and Picea mariana. Common bryophytes in the patterned poor fen
include Sphagnum angustifolium, S. divinum and S. fuscum.

Lake Nichols Road Cedar Swamp (47.099498, -92.554976) — This site is located between Hwy 53
and Hwy 7 on Lake Nichols Road. The site is classified as northern wet cedar swamp (FPn63) with
a Mean C of 5.10. Dominant vascular plants include Abies balsamea, Rhododendron
groenlandicum and Thuja occidentalis. Notable bryophytes include Fissidens osmundoides,
Rhizomnium pseudopunctatum and Thuidium delicatulum.
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Shared Ownership Properties

NRRI Restoration Site and Wetland Bank (47.226104, -92.599891) — This site is located on Hwy 7
about 5 km north of Arkola Road (Rd 52). The site has ownership by the University of Minnesota
Regents (NRRI Restoration Site), with adjacent property owned by the State of Minnesota (Zim
Wildlife Management Area) and by Environmental Investment Partners, LLC (Wetland Bank Site).
The two plant community types present include northern open bog (APn90) within a wetland bank
with a Mean C of 6.43 and northern poor conifer swamp (APn81) within the Zim Wildlife
Management Area with a Mean C of 6.46. Dominant vascular plants in the northern open bog area
include Betula pumila, Chamaedaphne calyculata and Eriophorum virginicum. Dominant vascular
species in the northern poor conifer swamp include Betula pumila, Calamagrostis canadensis,
Carex lasiocarpa, Chamaedaphne calyculata and Larix laricina. Notable bryophytes include
Sphagnum fimbriatum and S. flexuosum.

CONCLUSIONS

Our plant survey targeting bryophytes added an additional 50 species (3 liverworts and 47
mosses) to the previous FOSZB master species list for a total of 78 bryophyte species (4 liverworts
and 74 mosses) documented in the greater Sax-Zim Bog region (Table 2). Mosses in the genus
Sphagnum accounted for over 20% percent of the species found. Among all the field sites surveyed,
the average Mean C score was 6.55. There was no appreciable difference in Mean C between
FOSZB-owned and state-owned properties (6.7 and 6.3, respectively). In general, the entire area
surveyed was of high quality based upon the flora present. There was however a relationship
between floristic quality and dominant moss cover. In general, sites with Mean C greater than 5.50
also contained Sphagnum spp. Moreover, sites with the highest Mean C scores (Tremblay Road
Fen [a poor fen] and Gray Jay Way Trail [an ombrotrophic bog], Mean C = 7.60 and 7.94,
respectively) exhibited high cover of S. fuscum, S. divinum, and S. angustifolium. These often
codominant species are classic indicator species of poor fen and ombrotrophic bog peatlands (Vitt
and Chee, 1990). High quality sites containing these bryophyte assemblages should be prioritized
for conservation. Sites with mean C less than 5.50 were dominated by non-Sphagnum species. The
presence/ absence of Sphagnum was therefore a useful predictor of site floristic quality.

While bog, poor fen and moderate-rich fen peatland site types were surveyed, extreme-rich
fens that can exhibit porewater pH levels >8.0 were not sampled. Extreme-rich fens may be present
in the area; however, we were unable to locate this peatland site type. Some calcareous wetland
species we failed to encounter include: Amblystegium serpens, Aneura pinguis, Campyilum
stellatum, Cinclidium  stygium, Drepanocladus polygamous, Marchantia polymorpha,
Plagiomnium ellipticum, Pseudocalliergon trifarium, Sphagnum warnstorfii, Scorpidium cossonii,
S. scorpioides and Tomentypnum nitens (Janssens 2005, 2014). Future FOSZB organized BioBlitz
events will therefore have ample opportunities to add more bryophytes to the master species list if
extreme-rich fens are located and subsequently sampled. Nonetheless, our updated list of common
bryophytes will be used by FOSZB naturalists for educational purposes, whereby informational
signage and fliers related to bryophytes will be posted at some popular FOSZB properties to inform
visitors about site-specific bryophytes to observe.
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Table 1. Bryophyte survey field site names, locations, land classification types surveyed within
each site, land classification code, and mean coefficient of conservation score (Mean C) based
on the vascular plant species present. Land classifications based on Minnesota Department of

Natural Resources (MDNR) Field Guide to the Native Plant Communities of Minnesota.

Latitude, MDNR Land Land Mean
Field Site Name Longitude Classification Code C
Private Properties
47.312362,
Fringed Gentian Bog -92.620133 northern spruce bog APn80 6.38
northern alder thicket FPn73 5.32
47.282558,
Blue Dasher Bog -92.54707 northern spruce bog APn80 7.05
northern open bog 1 APn90 6.62
northern open bog 2 APn90 6.57
47.146281,
Gray Jay Way Trail -92.726685 northern spruce bog APn80 7.94
low shrub bog APn90a 7.95
graminoid bog 1 APn90b 8.00
graminoid bog 2 APn90b 7.86
47.075168,
Warren Nelson Memorial Bog -92.661598 dogwood shrub swamp WMn82a 5.90
northern spruce bog APn80 6.42
47.124147, wet-mesic hardwood-conifer
Wood Thrush Woods -92.673989 forest MHn44 5.19
northern very wet ash WFn63 5.35
State-Owned Properties
47.334970,
McDavitt Recreation Area -92.648154 northern open bog APn90 6.53
St. Louis River Hiking Trail, Zim  47.304036, wet-mesic hardwood-conifer
Access -92.657566 forest MHn44 4.70
47.012679,
Tremblay Road Fen -92.57555 northern poor conifer bog APn81 7.09
graminoid poor fen APn9l1c 8.10
Lake Nichols Road Cedar 47.099498,
Swamp -92.554976 northern wet cedar swamp FPn63 5.10
Shared Ownership Properties
NRRI Restoration Site and 47.226104,
Wetland Bank -92.599891 northern open bog APn90 6.43
northern poor conifer
swamp APn81 6.46
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Table 2. Common bryophytes of the Sax-Zim Bog region. Collection number and herbarium are
included here for most species observed. Dr. Dale H. Vitt identified all specimens accessioned
into the Olga Lakela Herbarium. Genera with an asterisk could not be identified to the species
level. Abbreviations: FOSZB=Friends of Sax-Zim Bog, NRRI=Natural Resources Research

Institute, DUL=0Olga Lakela Herbarium.

Families and Representative Common
Taxa Name Voucher Information
Cephaloziaceae
Odontoschisma fluitans (Nees) Bog McDavitt Recreation Area | Sep. 2021 | Hartsock 21d
L. Soderstr. & Vana Notchwort (DUL)
Jubulaceae
Frullania eb ‘s Lehm New York FOSZB Owl Ave | June 2019 | (Joan Hunn ID) |
ruttania eboracenss Lehm. Scalewort iNaturalist record | No voucher specimen

I Inflated St. Louis River Hiking Trail | Sep. 2021 | Hartsock 14a
Frullania inflata Gottsche Scalewort (DUL)
Lophocoleaceae

Variable- .. _ .

Lophocolea heterophylla St. Louis River Hiking Trail | Sep. 2021 | Hartsock 15b
(Schrad.) Dumort Leaved (DUL)

' ' Crestwort
Ptilidiaceae
Pti{idium pulcherrimum (Weber) N_a ughyde Fringed Gentian Bog | Aug. 2021 | Hartsock 4 (DUL)
Vain. Liverwort
Amblystegiaceae
Drepanocladus aduncus (Hedw.) — Knieff's . .
Warnst. Hook Moss NRRI Restoration Site | Sep. 2021 | Hartsock 29 (DUL)
Hygroamblystegium tenax Fountain St. Louis River Hiking Trail | Sep. 2021 | No voucher

(Hedw.) Jenn. Feather-Moss  specimen
Anomodontaceae
Anomodon attenuatus (Hedw,) — CommOn St. Louis River Hiking Trail | Sep. 2021 | Hartsock 20a
Tree-Skirt

Huebener M (DUL)

088

. . Rounded St. Louis River Hiking Trail | Sep. 2021 | Hartsock 19
Anomodon minor (Hedw.) Lindb. Tongue Moss  (DUL)
Aulacomniaceae
Aulacomnium palustre (Hedw.) — Ribbed Bog 10 Road Fen | Sep. 2021 | Hartsock 12b (DUL)
Schwigr. Moss
Brachytheciaceae
Brachythecium acuminatum Acummate. St. Louis River Hiking Trail | Sep. 2021 | Hartsock 14c
. Brachytheciu
(Hedw.) Austin (DUL)
m Moss

Brachythecium salebrosum . .. _ .
(Hoffm. Ex F. Weber & D. ir;c{l;z;hecm (Slgllj]i);lls River Hiking Trail | Sep. 2021 | Hartsock 18b
Mohr) Schimp.
Eurhynchiastrum (Eurhynchium)  Pretty Mat St. Louis River Hiking Trail | Sep. 2021 | Hartsock 15d
pulchellum (Hedw.) Jenn. Moss (DUL)
Bryaceae
Gemmabryum (Bryum) Sidewalk Wood Thrush Woods | Sep. 2021 | Hartsock 35 (DUL)
caespiticium Hedw. Moss
Ptychostomum (Bryum) Marsh
pseudotriquetrum (Hedw.) G. Cardinal Wood Thrush Woods | Sep. 2021 | No voucher specimen
Gaertn., B. Mey. & Scherb. Moss
Rhodobryum ontariense (Kindb.)  Ontario

Paris

Rhodobryum

Wood Thrush Woods | Sep. 2021 | Hartsock 33 (DUL)
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Calliergonaceae

Calliergon cordifolium (Hedw.)
Kend.

Calliergon giganteum (Schimp.)
Kindb.

Straminergon stramineum
(Dicks. Ex Brid.) Hedends
Warnstorfia fluitans (Hedw.)
Loeske

Climaciaceae
Climacium dendroides (Hedw.)
F. Weber & D. Mohr

Dicranellaceae

Dicranella heteromalla (Hedw.)
Schimp.

Dicranaceae

Dicranum flagellare Hedw.

Dicranum polysetum Sw.

Ditrichaceae

Ceratodon purpureus (Hedw.)
Brid.

Fissidentaceae

Fissidens cristatus Wilson ex
Mitt.

Fissidens osmundoides Hedw.
Ex Bruch & Schimp.

Grimmiaceae

Schistidium apocarpum (sensu
lato) (Hedw.) Bruch & Schimp.
Helodiaceae

Elodium (Helodium) blandowii
(F. Weber & D. Mohr) Warnst.

Hylocomiaceae

Hylocomium splendens (Hedw.)
Schimp.

Pleurozium schreberi (Willd. Ex
Brid.) Mitt.

Rhytidiadelphus triquetrus
(Hedw.) Warnst.

Hypnaceae

Hypnum imponens (Hedw.)

Hypnum lindbergii Mitt.

Hypnum pallescens (Hedw.) P.
Beauv.

Heart-Leaved
Spear-Moss
Giant Spear-
Moss

Straw Spear-
Moss
Floating
Hook-Moss

Tree
Climacium
Moss

Fine Hair
Moss

Whip Fork
Moss
Waxy Leaf
Moss

Redshank

Rock Pocket-
Moss

Purple-
Stalked
Pocket-Moss

Common
Schistidium
Moss

Blandow's
Bog Moss

Stair-Step
Moss

Red-
Stemmed
Feather Moss
Rough
Gooseneck
Moss

Pellucid Plait
Moss
Lindberg's
Hypnum
Moss

Snaky Fern
Moss

Blue Dasher Bog | Sep. 2021 | Hartsock 26 (DUL)
Blue Dasher Bog | Sep. 2021 | Hartsock 32a (DUL)
Warren Nelson Bog | Aug. 2021 | Hartsock 13 (DUL)
NRRI Restoration Site | Sep. 2021 | Hartsock 28 (DUL)
Minnesota Biological Survey vegetation relevés |

Meadowlands, MN (47.03918 -92.62231) | 2013 | (Ethan
Perry ID) | No voucher specimen

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 15a
(DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 1c (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 1b (DUL)

NRRI Restoration Site | Sep. 2021 | Hartsock 27 (DUL)

Lake Nichols Road Cedar Swamp | Sep. 2021 | Hartsock
32b (DUL)

Lake Nichols Road Cedar Swamp | Sep. 2021 | Hartsock
30 (DUL)

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 20b
(DUL)

Blue Dasher Bog | Sep. 2021 | No voucher specimen

Fringed Gentian Bog | Aug. 2021 Hartsock 11b (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 1e (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 11a (DUL)

Wood Thrush Woods | Sep. 2021 | No voucher specimen

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 20d
(DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 1d (DUL)
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Hypnum pratense W.D.J. Koch
ex Spruce

Platygyrium repens (Brid.)
Schimp.

Callicladium haldanianum
(Grev.) H.A. Crum

Ptilium crista-castrensis (Hedw.)
De Not.

*Pylaisiella sp.
Leskeaceae

Haplocladium microphyllum
(Sw. Ex Hedw.) Broth.

Leucobryaceae

Leucobryum albidum (Brid. Ex
P. Beauv.) Lindb.

Leucobryum glaucum (Hedw.)
Angstr.

Mhniaceae
Mnium spinulosum (Bruch &
Schimp.)

Plagiomnium ciliare (Miill. Hal.)
T.J. Kop.

Plagiomnium cuspidatum
(Hedw.) T.J. Kop.

Pohlia nutans (Hedw.) Lindb.

Rhizomnium appalachianum T.J.
Kop.

Rhizomnium pseudopunctatum
(Bruch & Schimp.) T.J. Kop.
Rhizomnium punctatum (Hedw.)
T.J. Kop.

Neckeraceae
Neckera pennata Hedw.

Orthotrichaceae

Orthotrichum elegans Schwigr.
ex Hook. & Grev.

Plagiotheciaceae

Plagiothecium laetum Schimp.

Platydictya jungermannioides
(Brid.) H.A. Crum

Polytrichaceae

Atrichum undulatum (Hedw.) P.
Beauv.

Polytrichum commune Hedw.

Polytrichum juniperinum Hedw.

Meadow
Hypnum
Moss

Flat Brocade
Moss

Sword Moss

Ostrich-
Plume Moss
Aspen Tree-
Moss Sp.

Tiny-Leaved
Haplocaldiu
m Moss

White
Pincushion
Moss
Pincushion
Moss

Red-Mouthed
Mnium Moss
Saber-
Toothed
Moss
Woodsy
Thyme Moss
Copper Wire
Moss
Appalachian
Penny Moss
Felt Round
Moss

Dotted
Thyme-Moss

Shingle Moss

Showy
Bristle Moss

Bright Silk-
Moss
Jungermann's
Platydictya
Moss

Big Star
Moss
Common
Haircap Moss
Juniper
Haircap Moss

64
Blue Dasher Bog | Sep. 2021 | No voucher specimen
St. Louis River Hiking Trail | Sep. 2021 | Hartsock 14d
(DUL)
Fringed Gentian Bog | Aug. 2021 | Hartsock 8a (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 6b (DUL)

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 17
(DUL)

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 15f
(DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 1a (DUL)

Lake Nichols Cedar Swamp | May 2020 | No voucher
specimen

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 18a
(DUL)

BioBlitz § | July 2020 | No voucher specimen

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 15¢
(DUL)

Blue Dasher Bog | Sep. 2021 | Hartsock 22 (DUL)

Lake Nichols Cedar Swamp | May 2020 | No voucher
specimen

Lake Nichols Road Cedar Swamp | Sep. 2021 | Hartsock
37 (DUL)

Lake Nichols Cedar Swamp | May 2020 | No voucher
specimen

Wood Thrush Woods | Sep. 2021 | Hartsock 36a (DUL)

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 14b
(DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 3 (DUL)

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 20c
(DUL)

Wood Thrush Woods | Sep. 2021 | No voucher specimen

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 16
(DUL)

St. Louis River Hiking Trail | Sep. 2021 | Hartsock 15¢
(DUL)
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Polytrichum strictum Menzies ex
Brid.

Sematophyllaceae

Brotherella recurvans (Michx.)
M. Fleisch.

Sphagnaceae

Sphagnum angustifolium
(Warnst.) C.E.O. Jensen
Sphagnum capillifolium (Ehrh.)
Hedw.

Sphagnum centrale C.E.O.
Jensen

Sphagnum divinum Flatberg &
K. Hassel

Sphagnum fallax H. Klinggr.

Sphagnum fimbriatum Wilson

Sphagnum flexuosum Dozy &
Molk.

Sphagnum fuscum (Schimp.) H.
Klinggr.

Sphagnum girgensohnii Russow

Sphagnum majus (Russow)
C.E.O. Jensen

Sphagnum papillosum Lindb.
Sphagnum palustre L.
Sphagnum riparium Angstr.

Sphagnum russowii Warnst.

Sphagnum squarrosum Crome

Sphagnum teres (Schimp.)
Angstr.

Sphagnum wulfianum (Girg.)
Tetraphidaceae
Tetraphis pellucida Hedw.

Thuidiaceae

Thuidium delicatulum (Hedw.)
Schimp.

Bog Haircap
Moss

Recurved
Brotherella
Moss

Narrowleaf
Peat Moss
Small Red
Peat Moss

Flat-Topped
Peat Moss
Fringed
Sphagnum
Flexuous Bog
Moss

Rusty Peat
Moss
Girgensohn's
Peat Moss
Greater Peat
Moss
Papillose
Peat Moss
Blunt-Leaved
Peat Moss
Streamside
Sphagnum
Russow's
Peat Moss

Spiky Bog-
Moss
Rigid Peat
Moss

Wulf's
Peatmoss

Tetraphis
Moss

Kilt Fern
Moss

65
Tremblay Road Fen | Sep. 2021 | Hartsock 12a (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 10a (DUL)

Tremblay Road Fen | Sep. 2021 | Hartsock 2¢ (DUL)
Tremblay Road Fen | Sep. 2021 | Hartsock 21a (DUL)
Fringed Gentian Bog | Aug. 2021 | Hartsock 2a (DUL)
Gray Jay Way | Sep. 2021 | Hartsock 7 (DUL)

Gray Jay Way | Sep. 2021 | Hartsock 34b (DUL)

NRRI Restoration Site | Sep. 2021 | Hartsock 24 (DUL)
NRRI Restoration Site | Sep. 2021 | Hartsock 25b (DUL)
Tremblay Road Fen | Sep. 2021 | Hartsock 12¢ (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 2d (DUL)

McDavitt Recreation Area | Sep. 2021 | Hartsock 21c
(DUL)
McDavitt Recreation Area | Sep. 2021 | Hartsock 21b
(DUL)

BioBlitz § | July 2020 | No voucher specimen
Gray Jay Way | Sep. 2021 | Hartsock 34a (DUL)

Blue Dasher Bog | Sep. 2021 | Hartsock 23 (DUL)

Minnesota Biological Survey vegetation relevés | Toivola
Swamp, MN (47.22123, -92.95404) | 2014 | (Ethan Perry
ID) | No voucher specimen

Blue Dasher Bog | Sep. 2021 | Hartsock 25a (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 2b (DUL)

Fringed Gentian Bog | Aug. 2021 | Hartsock 6¢ (DUL)

Lake Nichols Road Cedar Swamp | Sep. 2021 | No
voucher specimen



