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Bayshore Wetlands Trail

For locality and trail access information, please contact
danjcollins @earthlink.net.
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but being (baby) bryologists, we will take a lot longer to

complete the trail. This botany is slow botany, and we are

slow botanists!
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Introduction and background fi Welcome to The
Bayshore Wetlands! Our hope in creating this Trailside
Guide is to lead you into the delightful world of the
bryophytes ! What are bryophytes, you ask? Excellent
question! To put it succinctly, they are a group of plants
that includes mosses, liverworts, and hornworts ~ (only
mosses and liverworts are included in this guide). They are
relatively small plants that we often refer to as "non -
vascular" because they lack specialized waterconducting
cells tracheids) in their bodies that larger vascular plants
contain, which allow them to grow tall and woody. Their
lifestyle is therefore dictated largely by the ambient
moisture, rainfall, or whatever water can move along the
outside of their bodies.

Trichocoleatomentella, handsome woollywort



We 6 pravided an illustrated Glossary of Terms (pgs. 110
14) and a list of resources and references(pg. 71) to
support you as you continue your journey into the
wondrous, tiny, and incredibly important world of
bryophytes!

The Glossary shows four different habits or groups of
bryophytes: the pleurocarpous mosses (with a rambling
and branching habit, producing sporophytes from the
base or side of the plant), the acrocarpous mosses (with
a more or lessupright and less-branched habit, producing
sporophytes from the top of the plant), leafy

liverworts ((often much smaller than any moss, with a
stem and leaves that have more complicated structures
like lobes and/or underleaves), and the thalloid

liverworts (which lack leaves and stems, and consist
entirely of a flattened photosynthetic thallus or body).

Our bryological heroes, and key sources used to

write this guide, include the following:

A Jerry Jenkins: author of Mosses of the
Northern Forest: A Photographic Guide and
useful online resources published through
the Northern Forest Atlas . ’Q

A Robert Klips: author of Common Mosses,

Liverworts, and Lichens of Ohio: A Visual
Guide, which contains beautiful illustrations and \
macrophotography. i

A Sue Alix Williams: author of Ecological Guide ]
to the Mosses and Common Liverworts of the
Northeast.

A Howard Crum: we relied on multiple
publications by Crum, and we encourage you to
check out all of our references at the end of the
book!




A note on names: The latinized scientific names of our
mosses arefrequently changing, as "we" (mainly

the molecular systematists)attempt to classify organisms
to represent evolutionary relationships. The names do
change frequently enough that our various books (and
colleagues) use different names for the same moss or
liverwort, leading to confusion and frustration.

We 0 attempted to guide you through the morass of
historical and contemporary names by 1) using the most
wi dely accepted oOocurrento nam
but still widely used previous names parenthetically. For
example, many of us grew up calling Big Shaggy

Moss Rhytidiadelphus triquetrus (right?), but now we call
it Hylocomiadelphus triquetrus , to reflect the fact

that i tnétso very closely related to Rhytidiadelphus . So,
we write Hylocomiadelphus (Rhytidiadelphus ) trique -
trus; having both names listed should help us track these
species as their names change.
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Rhodobryumontariense, Ontario rose moss
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Notes on tools for field -based bryophyte
identification:

Hand lens: To appreciate the finer details of bryophytes

we recommend that you invest in, or borrow, a 10x hand

lens (i.e., it magnifies your view of an object by 10 times).

Hold the lens up to your eye and move your body closer

or further from the substrate (the surface the plant is

growing on) to bring the moss or liverwort sample into

focus. You may need to lie on the ground, crouch, or

kneel! This method allows us to observe bryophytes in
situ, or o0in placed6, without
homes. We do this to limit disturbance and preserve the
bryophyteds connection to the
microhabitat.




Asyou proceed in your bryophytic
journey, you may want a higher- £
powered lens (such as a 14x

or 20x), but for now

a 10x should suffice. You might
aim to spend around $20 USDor
soto get a decent 10x hand
lens, then spend more when

you really need to (for
example, our preferred 10 or
20x lwamoto lenses are
amazing, and cost between $1349 .
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References and Field Guides: Inaddition to a hand
lens, find a book (or a small library of books) that you
will use, both in the field and at home. We learn the most
when we bring reference books or guides into the

field and try to identify the plants in situ. Substrate and
microhabitat tell us so much about what species to
expect, because bryophytesreally care about where they
grow. What might seem like a small changein habitat (for
example, whether a bryophyte is growing on the base of a
tree, the soil just beneath the base of that tree, or a rock
at the base of the same tree) will change what species
grow in that particular place. Two of our previously listed
heroes and references, Jerry and Sue (see above and pg.
6), both lead with ecology in their books because of how
important substrate is for our bryophyte friends.
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Friends!! Bring a companion or two so you can share
the journey! Jerry talks about the benefit of this, and

wec o u | agreéniore. It makes it fun and can lift you up
wheny o u feelimy swamped by the technical keys,
nomenclatural changes, or specimens lacking key features.

Hot Spots: As you navigate
the trail, you will come across
several landmarks identified
asHot Spots for commonly
observed bryophytes (see the

map, pg. 4).

Some of the species willbe present at

multiple Hot Spots and you will become familiar with
them as you encounter them throughout the trail. Others
are choosier in their habitat and will only be found in
certain places.

We 06 organized the Trailside Guide in the order our
featured species are found along the trail, or at least
where we found good examples to point out... y 0 usodn |
notice how much di vieyodverdityd! g f
IS present at this and other sites in Door County!

Some people describe the diversity of bryophytes as
fractal, suggesting that the closer one looks the more
diversity appears...and that is certainly our

experience.We hope you enjoy this journey into

the beautiful, cryptic, perilous world of

bryophytes! D o nsaytyouw e r efaredvarned.
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Glossary |
Acrocarp : rarely-branching mosses that produce sporophytes from
the ends of the shoots rather than laterally.
Archegoniophore: a tall stalk that bears the female reproductive
structures of thalloid liverworts.
Calyptra (plural calyptrae ): a cap or hood that sits atop the capsule
of the sporophyte.
Capsule: spore-containing portion of the sporophyte that breaks
open upon maturity to release spores (= sporangium).
Costa (plural costae): thickened midribs or nerves running through
the middle of some moss leaves.
Gemma (plural gemmae ): vegetative propagules which are shed and
can eventually grow into entirely new plants.
Incubous : a type of leaf insertion in leafy liverworts when the leading
edges of leaves are visible when looking down atthe top of the plant
(e.g.,Bazzania,Frullania, Radulg). [Consider venetian blinds when
thinking about insertion]. Compare with succubous
Leafy Liverwort: liverworts bearing conspicuous leaves that are one
cell thick.
Perianth: sheath-like structure formed by the fusion of several leaves
from which the sporophyte emerges. Found in leafy liverworts.
Pinnate: arranged along an axis like barbs on a feather. May be tidy
and O0regul ardé or more haphazard and
Pleurocarp : frequently-branching mosses that produce sporophytes
laterally rather than at the ends of the shoots.
Rhizoids: moisture-wicking and/or anchoring filaments on the stem
or thallus of bryophytes. In liverworts, rhizoids are unicellular, often
unbranched, and colorless or brownish. In mosses, they are mult
cellular, branched, and often pigmented.
Seta (plural setae): the elongated stalk of a moss or liverwort
sporophyte.
Sporophyte: spore-producing generation (in the life cycle of a
bryophyte) comprised of a foot, seta, and sporangium or capsule,
producing haploid spores by meiosis.
Succubous: a type of leaf insertion in liverworts when the trailing
edges of leaves are visible from the top of the plant (e.g., Lophocolea
Plagiochila).
Thalloid Liverwort: liverworts that are comprised of several layers of
cells creating a thallus/body and lacking leaves.
Thallus:t he fl at mass of tissue making |
Transverse: a type of leaf insertion in liverworts where the leaf edges
are at a right angle to the stem axis (e.g.,Nowellia).
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lllustrated Glossary |
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Glossary Il (Sphagnum)
Apical Bud: growing tip of the stem; located in the center of the
capitulum and protected by inrolled, young stem leaves. The
prominence or degree of visibility are often reliable taxonomic
characters.
Branch Leaf: leaves growing from branches; leaves can be clasping
closely to the branch or can be bent back and reaching away; key
feature in species identification. Often we stain them for microscopic
observation.
Capitulum: head or tuft at the top of the stem consisting of clusters
of growing branches and the apical bud. Capitulum shape can vary,
with some Sphagnumspecies bearing hemispherical, spherical,
or even starry/stellate capitula
Capsule: spore-containing portion of the sporophyte that breaks
open upon maturity to release spores (= sporangium).
Chlorophyllose Cell: green, narrow, living cells containing
chlorophyll surrounding clear hyaline cells in Sphagnumleaves.
Fascicle: dense clustersof branches, often with 2 spreading and 163
pendant branches; rarely may have as many as 1314 pendant
branches per fascicle Sphagnumwulfianum regularly has more than
6 branches per fascicle).
Fibril: thin fibers spanning the interior of the hyaline cells; presence
or absence is often a key feature in species identification.
Hyaline Cell: non-living S-shaped cells thathold water and
contribute to sphagnum's incredible water retention capabilities.
Sometimes divided by fibrils.
Pendant Branch: slender branches that often adhere to and cover
the stem.
Pore: small hole(s) on the surface of the hyaline cells that allow for
water absorption. These are useful for identification; not always
present.
Spreading Branch: branches that grow outward from the stem.
Often shorter and thicker than pendant branches.
Stem Leaf: leaves growing on the surface of the stem; key feature in
species identification; often staj r microscopic observation.

13



lllustrated Glossary I
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Hot spot 1 OForest f|
44947667, -87.376003

Ouir first stop! Here we are under white cedars, white

spruce, and balsam fir. The substrate here is fairly acidic

and shaded yearround. On your walk, pay attention to the
substrate mosses are growing onAre they on trees, on the
ground, on dead \Wmossgsafe pitkg me mb
about where they live, and the substrate can help us home

in on what species might be present.
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Rough Goose Neck Moss ( pleurocarp )
Hylocomiadelphus (Rhytidiadelphus )
triquetrus

Af fectionately referred to as
Cat-tail Moss", H. triquetrus is abundant across our

region, becoming locally dominant in suitable sites.

Recognition: This moss can be quickly recognized by the

bright yellow -green, upright, irregularly pinnate branches

and a pipe cleaner-esque look. Upon close inspection,

pleated leaves can be seen, and upon closer inspection,

strong, you can see double costae running up the center

of the triangular leaves.

Ecology: Common on the floor of boreal forests, H.
triquetrus can be found carpeting swamps, stream banks,
and wet meadows. A dense layer of this moss can be seen
year-round along parts of the trail.
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Curveleaf Hypnum Moss
Calliergonella (Hypnum) curvifolia
(pleurocarp )

Previously classified asHypnum curvifolium, this hooky
moss has a flashy, beautiful sheen. It can be tricky to
identify in the field because it is macroscopically similar to
other species including Callicladium imponens; but don't
be dismayed! Just enjoy this gorgeous species, as you'll
encounter it at multiple hotspots along the trail!
Recognition: Branches are either regularly or irregularly
pinnate, with hooked and downturned leaves in two
flattened rows that give the plant a braided appearance. It
can be differentiated from other species in the field

if capsules are present.C. curvifolia has reddish brown,
curved capsules that mature in spring.

scale leaf or
pseudoparaphyllium with
axillary hair

Ecology: Forms carpets or mats on soil or rotting logs in
woodlands. We also find it perched above the water in
open fens (e.g., atHS#3).
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Hook -leaved Fern Moss ( pleurocarp )
Thuidium recognitum

The genusThuidium has several species that can be found
in Door County. The genus is easily recognizable by its
twice (or even thrice) pinnate branches (meaning the

branches have branchesé). Pay
is an important clue in differentiating between the
species.

Recognition: For our Thuidium friends, we need to get a
good look at the stem leaves. T.recognitum has a strong
costa that extends from the base of the leaf all the way to
the tip (or apex). The costa will fill the entire apex of the
stem leaf. Additionally, if the plant is dry, the base of the
stem leaves spread out from the stem with the tips
sometimes curling back toward the stem (making the
stem leaves have a "C" shape).

Ecology: T.recognitum is found on calcareous (limy)
substrates, usually on soil or humus. Look for this again at
HS#6, but keep in mind that we have several other species.

18



Dark-green Bristle Moss ( acrocarp)
Lewinskya (Orthotrichum ) sordida

This moss was previously namedOrthotrichum sordidum,
and these genera Orthotrichum and Lewinskyg form tufts
on rocks and trees. To identify them to species we often
need mature sporophytes. These sporophytes have
calyptrae (little structures that sit atop the capsules of the
sporophyte that we sometimes affectionately call "gnome
hats"). Thecalyptrae and the capsules have important
characteristics that help us distinguish between species.
Recognition: L.sordida has sparsely hairycalyptrae on
capsules that are shortly exserted (meaning they barely
stick out of the top of the plant because the capsules
don't have very long necks). If you take the calyptra off,
you should see a sporophyte that is strongly ribbed with 8
ribs in total. When dry, the sporophyte is strongly
contracted below the mouth.

Ecology: L.sordidais usually found on tree bark (either on
living or dead/downed trees), but it can also be found on
rocks. This one was found on a rotten log under cedars.

19



Golden Feather -moss (pleurocarp )
Campylium (Campyliadelphus ) chrysophyllum

A short way up the trail, just
past the fork toward Frog Call,
look to your right and see a
white cedar with its base
covered in the starry shapes
and soft texture of this pretty
little moss.

Recognition: Golden feather-
moss has stem leaves with a
single costa, and the leaf tips
are channeled (the edges curl
inward). The leaves are often
strongly spreading, which gives
the tips of the plants their
starry appearance.

Ecology: C.chrysophyllumenjoys calcareous (limy)
substrates, either soil or rock ledges, but it will creep up
onto tree bases (as evidenced by this very spot!).

20



Golden feather-moss cedar,HS 1, with mosses at the base
using the tree as an extension of the forest floor.
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Hot s p oFlapwdrt b og o
44947805, -87.375441

Down the path we go! Pause at the start of this boardwalk
and | ook to both sidesé here
liverworts, two on trees, two on dead wood.

Who do we have here?Liochlaenalanceolata and Ptilidium
pulcherrhimum on the right , Frullania eboracensisand

Radula complanata on the left.
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Check out this log! Calliergonella curvifolia carpets the
top, and the well-rotted end is covered in Liochlaena

lanceolata. Check out those cylindrical perianths on the
Liochlaend




Long-leaved Flapwort (leafy liverwort)
Liochlaena lanceolata

Liochlaenalanceolata appears quite similar to other leafy
liverworts, Syzygiellaautumnalis ( wh o y o u dHSI7) me e
and Odontoschismasphagni but the perianths (which are
cylindricaland flat-t op ped o r -sohsai ppgedgd )c u p
distinguish between these species in the field.
Recognition: L. lanceolatahas leaves
that are succubouslyinserted and

lack underleaves Klips points out that
the leaves are more or less rectangular
and are sometimes indented at the tips.

Ecology: Long-leaved flapwort, } '
like many of our leafy liverwort }
friends, grows best in shady \i ) ,
moist sites. We usually find it on 5 ”'_,;;’mfm

well-rotted wood, but it can be ot
found on soil and wet rocks. -
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Scaleworts (leafy liverwort)
Frullania spp.

The shoots of all our Frullania are full of rounded,
complicate-bilobed leaves that have small dark helmet-
shaped oOo0bucketsdé on the under
microorganisms congregate. So far, we have encountered

three species of Frullania in Door County (!) and illustrate

two of the trickiest to identify to species in the field.

Frullania asagrayana

perianth

Frullania eboracensis

Ecology: Frullania can be found on trees and sometimes
rock faces. We often find it on white cedars or birches,
where it creates distinct, overlapping colonies that are
observable from a small distance; occurs in similar
habitats to Radula complanata .
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New York Scalewort (leafy liverwort)
Frullania eboracensis

Once you find some scalewort you will start seeing them
everywhere! They form wiry, purple to brown to olive
green traceries on trees; we find them mostly on white
cedar and paperbark birch.

Recognition: This one is easy enough to get to genus,
and is pretty quick to key out using the compound
microscope. We can rule out F. austinii  with our hand
lens if it lacks the bizarre and characteristic denuded
branches. To differentiate between F. eboracensis and F.
asagrayana we need to check for ocelli back in the
lab/herbarium.

Ecology: The books sayFrullania can be found on rocks
as well as bark; we see it mostly on living (or recently
fallen) trees in swamps but also sometimes on fairly wellF
rotted logs or stumps (like at HS 7).
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Flat-leaved Scalewort (leafy liverwort)
Radula complanata

Mark this liverwort down as a must-know species! We
often find it growing on white cedar trunks (but it grows
on other tree species as well) mixed with Frullania . Look
for bright green patches on tree trunks and bust out your
hand lens to admire the tightly shingled incubous leaves
(and maybe some cute little round gemmae asexual
propagules) that cling tightly to the bark surface!

Recognition: Rounded leaves can be seen without a lens
along with larger, rectangular leaf-like structures called
perianths. Some leaf edges bear minute, green gemmae.

Ecology: A mat former; common on trees; bright yellow -
green mats tightly pressed to trees give the liverwort a
scaled texture. Found in moist areas, on white cedars and
vertical rock walls. Look for this on white cedars and
birches.
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Tree Fringewort (leafy liverwort)
Ptilidium pulcherrimum

Get out your hand lens to fully appreciate this beauty! This
leafy liverwort has complicated leaves that are deeply

lobed with edges that have fingerlike cilia. Klips compares
the | eaf appear anc e"(seedelawt i ny
Recognition: Fringed leaves that cling to the substrate in

mats with fuzzy clubs that reach up. Capsules appear as

tiny black olives on green stalks. Distinguished from P.

ciliare whose shoots reach up from the substrate and are
often lacking in sporophytes; their leaves are also not as
deeply lobed/divided as those of P. pulcherrimum .

Ecology: Found on bark, rotting wood, and other organic
substrates. In contrast,P. ciliare is expected on rock or
soil covering rock surfaces.

28



Ptilidium pulcherrimum, tree fringewort, with sporophytes
(or maybe tiny olives?). The capsules will open into weeXs
»
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Hot spot 3 0Gol den
44947731, -87.375146

This is a lovely little wet clearing along the boardwalk;
check out the bryoflora covering the logs and stumps.
Just look at these! Calliergonella curvifolia makes
another appearance, but looks SO different here in this
habitat, taking on a golden and more open aspect. Might
this be due to sun and nutrient differences?

30
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Wahlenberg's Spur Moss (acrocarp)
Brideliella (Oncophorus) wahlenbergii

We just started recognizing t
probably seen a lot of these and mistook them for some

kind of small Dicranum , or broom moss.

Recognition: Red stems, long narrow leaves with toothy
margins; when youod6re |lucky en
look for a small bump at the base of the capsule. Shown

hydrated below (lower right, April) with Calliergonella

curvifolia , and dry and cold (upper left, November).

Ecology: This speciesforms tufts on wet soils or wood,
and it loves the sun or partial shade. The books say they
grow on roadsides, ditches, and wet ravine rocks but we

find it on wood.

31



Lesser Featherwort (leafy liverwort)
Plagiochila porelloides

This is a beautiful and relatively easy leafy liverwort to
identify, as it is our only species with succubous, unlobed
leaves that bear (and bare) teeth.

Recognition: Plagiochila porelloides ranges in color
from dark green to light yellow -green and can form mats
due to tiny, thread-like branches that bind the shoots
together. Look closely for the teeth along the slightly in -
rolled leaf edges. Perianths are longer than wide and
laterally compressed.

by

Ecology: A generalist liverwort that can be found from
streambanks to uplands, preferring shady or sheltered
areas. This one shows up again aHS 6 and HS 11.
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Beautiful Branch Moss ( pleurocarp )
Callicladium haldaneanum

This is a fairly common moss, that forms large carpets at
the bases of trees or on logs (less commonly on rock).
This species has some lookalikes, and Jerry Jenkins offers
the gentle warning that this moss is "often one of the first
to deceive young mossers" Look-alikes include species
from the genera Brachythecium and Sciuro-hypnum .
Recognition: C.haldaneanum has a shiny golden or
yellowish-green color. It has an irregularly pinnate
branching pattern (branches are not directly across from
one another on the stem), and it forms many branches.
The branches m Stem leaves (below, right) have entire
(smooth) margins and lack a costa.

Ecology: Happy colonies of this moss can cover entire
logs, and they are often present in younger (second-
growth) woods. You can find this species on rotten logs or
stumps and at bases of trees; we often see them on ash
and sometimes on white cedar.
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Lindberg's Plait Moss ( pleurocarp )
Calliergonella lindbergii

This is a common moss found in wetlands and swampy
areas. Itis a classic example of what we call a "hook
moss." Hook mosses have leaves that are falcate secund
(a fancy way of saying the leaves have a hooked shape
and are all swept in the same direction on each branch).
Recognition: C.lindbergii usually grows in large mats
with an irregularly pinnate branching pattern (branches
are not directly across from one another on the stem).
Stem leaves have entire (smooth) margins and lack costae.
Branch leaves are sickleshaped and swept in the same
direction. We see it start out red in spring and then green
up over the growing season.

A e S

Ecology: C.lindbergii is found in wet spots near and
around logs or on the ground swampy areas. It can
survive seasonal inundation (times when it is completely
submerged underwater).
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Look! Calliergonella curvifolia , Plagiochila porelloides ,
and Callicladium haldaneanum on tussocksé

-

éand a little Way down the bo
lichen or cyanolichen Peltigera canina (dog lichen) with
more Calliergonella curvifolia in low wet spots.




Hot spot 4 OPeat mosses an
44947908, -87.374647

Take a breather at the start of this boardwalk and look to
the right; Sphagnum , peatmoss, is here, as is snakeskin
liverwort and a few other treats!

36



