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THE FERNS AND FERN ALLIES OF OZAUKEE
COUNTY, WISCONSIN

hy
JAMES DOUGLAS NOLTNER

ABSTRACT

This is a study of some ferns and fern allies of Ozaukee County,
Wisconsin. A general discussion of the structure and reproductive
patterns of the plant phylum, Pteridophyta, is presented.

Eleven species of ferns and five sgpecies of fern allies were
collected, pressed, identified snd mounted on herbarium paper.
Photographs of these specimens may be found in Chapter III. A general
description of each family and its genera is provided. A detailed

description of each species collected in Ozaukee County is included.
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I. INTRODUCTION

The ferns and fern allies in this report have been collected frem
various habitats in Ozauvkee Ceunty, Wisconsin. These plants comprise
the plant group known as the Pteridophyta. (3) The ferns found in
Ozaukee County are represented by three families, the Polypodiaceae,
Osmundaceae and Ophioglossaceae:r the fern allies are represented by
two families, the Equesetaceae and Lycopediaceae. A general discussioen
of the reproductive cycle of ferns and fern allies will be follewed
by a description and photegraph of each specimen collected in Ozaukee

County.

Statement of the Problem

It ig the intent of this study to collect and identify representatives
of ferns and fern allies found in Ozaukee County. The specimens ccllected
will be added to the herbarium cellection of Homestead High School, and
can then be used in helping students to identify all forms of pteridephytes

in this locality.

Burpoge

The purpose of this study 1s to help students in the identification
of ferns and fern allies that are found in Ozaukee County. The students
that will be benefited from this study will be those taking courses in
general science and biology in the elementary and high schools in Ozaukee

County.




Need for the Study

Although there are many beeks written on ferns and fern sllies,
including one titled ¥Ferns and Fern Allies of Wiscensin" by Tryon,
Fagset, Diemer and Dunlop (10) there is not a specific report on the
pteridophytes of Ozaukee County. This study will make the identificatien
of ferns and fern allies in this locality much simpler for all teachers
and students of general science and blelegy. The availability of specimens
in such a cellection might increase the interest and use of pteridophytes

in such science courses.
tati

The results of this study will be significant enly te the schools
in Ozaukee County that have general science and biology in the school

curriculum,

Basic Agsumptions

It is assumed that the researcher will find, cellect, identify and
mount on herbarium paper specimens of all species of ferns and fern allies

in Ozaukee County.



II. RELATED LITERATURE

The plant kingdom is divided into four phyla, of which one is
named Pteridophyta. It includes all ferns and fern allies. The
phylum in turn is grouped into four classes; Equisetinae, Lycopodiinae,
Iscetinae and Filicinae. The classes are further divided into seven
orders, the orders into eleven families, and the families inte thirty-
three genera. (3)

The ferns and fern allies of today are representatives of a ferm
of plant life that occured in greater abundance during earlier geologic
periods of time. Most of the ferns that are living teday are relatives
of the ferns that existed during the Mesozoic and Cenozolc Eras. The
ferns that are most familiar to us today probably developed during the
last one hundred million years. (4)
FERNS

The true ferns are represented by three families in Ozaukee County,
Ophioglossacene, Osmundaceae and Polypodiaceae. The family Ophioglossaceae
is found in the class Filicinae, and then in the subclass Eusporangiatse.
This family is then represented by two genera, Ophioglosgsum and Botrychium.
The family Osmundacese and Polypodiacese are also found in the class
Filicinae, however, they are classed into the subclass Leptosporangiatae.
The family Osmundaceae is represented by one genus, Osmunda, while the
family Polypodiaceae has twenty genera. Ozaukee County is represented
by seven of the genera; Cystopteris, Cnoclea, Athyrium, Camptosorus,
Thelypteris, Adiantum and Pteridium.

The structures of the fern plant differ somewhat from those of the



ordinary flowering plant. Hence, a general desgcription of a fern is
necegsary to s basic understanding of this plant.

The: rootstock or what is commonly called the rhizome is the portiem
of the plant that supports the roots below ground while the stalk or
stipe supports the abeve ground partg. Figure 1. The shape of the
rhizome may very with the species. In some species it may be short
and thick, and completely buried or nearly so, while in other species
it may be elongated and cylindrical, growing horizontally below the
soil or on the surface of the ground. The rhizomes of most ferns are
covered with scales or hairs. (9)

The roots of ferns are usually thin and wiry, and grow in the
surface layers of the soil. It is most common to find roots growing
laterally and basally on the rhizomes. Figure 1.

The leaf stalk, or what is more commonly referred to as the stipe
in ferns is the basal portion of the leaf extending from the rhizome
to the first leaflet or pinna. (3) Figure 1. The stipe supperts the
upper leafy part, or what is referred to as the frond of the fern.

The stipe may be flat or concave on the ventral side, and convex on the
reverse side. It is covered with hairs or scales, especially in younger
plants. The stipe may be tan, brown, silver or black in coloer. (9)

The frond is the leaf of the fern plant. It is the flat, green
and expanded portion of the fern. It contains chlorophyll, therefore
it is the photosynthetic portion of the plant. Figure 1. The frond
is also the reproductive pertion of the plant. A fertile frond or

sporephyll will bear spores, usually on its lower surface. Spores sre

typically formed by ferns as a means of reproduction. The frond may be
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simple, which means it is undivided, or it may be divided into leaflets
or pinnae in which case it is said to be compound. (3) Figure 2.

The leaflets or pinnae of the fern are attached and supported by
the axis or rachis, that portion of the frond located above the stipe.
Figure 1. If the frond is once divided it is said to be vpinnate. (3)
An exsmple of this type of division would be Qunoclea gensibilis L.,
the: Sensitive Fern. If each of the pinnae are divided once again the
sub-divisions are called pinnules and the frond is said to be bipinnate.

Figure 2. An example of this type of frond would be Osmunda claytonisna

L., the Interrupted Fern. If the pinnules are divided again, the
divisions are called pinnuletg. Figure 2. The frond is then said to
be tripinnate. (3) An example of this type is Athyrium Filix-femina
(L.) Roth, the Lady Fern.

The arrangement of the veins in the pinnae is often of importance
in classifying a fern. The pinnae may have dichotomous venation which
shows several veins branching from a common vein, or pinnate venation
which shows one main vein with several smaller veins branching from it
and extending to the margins. A third arrangement shows several veins
extending parallel to each other from the base of the pinnae to the tips.

The pteridophytes differ from the familisr flowering plants in
their method of reproduction. Each of the four classes of pteridophytes
has its own specific characteristic behavior in producing, bearing and
propagating its spores. (3)

The general life cycle sppears as follows: the typical fern plants
produce spores, the spores then develop into minute gametophytes and

finally the gametophytes produce the new fern plants.



In an attempt to idicate the general repreductive behavier, a
description of Dryopteris marginslig (L.) Gray, the Marginal Woodfern
will be given.

In early summer, on the underside of the pinnules of the fertile
fronds there appear very tiny green, round spots. The areas are called
sori and mature rapidly, turning dark brown in coler. The word seri
is derived from the Greek word which means ®heaps.® (3) Sori are
clusters of extremely tiny sporangia which bear and enclese the spores.
The sori of the Marginal Wocdfern are found to be covered by a very
thin membrane, the indusium. It develops from the surface and functiens
as a protective covering fer the immature sperangia. (4) Once the
gporangia have reached maturity the indusium ruptures. The sporangium
is a small round capsule-shaped structure composed of a single layer
of sterile cells. It is attached to the frond by a tiny stalk. (3)
Figure 3. Around the gporangium is a thickened ring of cells called
the annmulus. When the sporangium is mature the annulus ruptures it
just above the stalk dispersing the spores. (3) Figure 3-A. The
annulus does this by snapping the tep pertion ef the sperangium backward
and then ferward again to its eriginal positien. The aparangiﬁm with
itg annulus are very sensitive teo changes in moisture content, hence
rupturing and scattering of the spores takes place only when the air
is rather dry. (3)

A single fern plant produces many thousand and pessibly up te

millions of spores in ene season. One botanist estimated fifty-two

million sporeg were produced by one specimen of Dryopteris marginalis
(L.) Gray. (3) This is possible since each sporangium usually contains




sixty-four spores, and each sorus pessesses many sperangias, and each
pinnule bears at least a dozen seri, and hundreds of pinnules cempose
a fertile frond.

The ideal envirenment for the germination of the spore is a shady,
moist area with the proper temperature. In this envirenment the spore
begins to develep into a prothallus or gametephyte. The ocne-celled
spore germinates by dividing to form several cells, some of which elongate
to form root-llke hairs which ancher the develeping prothallns in the
goil. The prothallus then continues its development until it has grown
into a green, membranous bedy about 4 of an inch in size and the shape
of a heart. (3) Figure 4. The sex organs of the plant then develep
on the underside of the gametephyte plant.

The male sex organs, commonly referred to as antherida, are found
near the apex of the heart-shaped structure, while the female sex organs,
erchegenia, are located near the notched portien. (3) An archegonium
consists of a sterile neck and an enlarged base embedded in the prothallus.
Figure 5, The bage of each archegonium bears a single egg, however,
there are usually twenty or more femsle organs found on each prothallus. (3)
Once the female organs are fully developed they are ready to receive the
sperms or antherozoids from the male organg. There are many more antheridia
than archegonia. Each is rather short and spherical and produces many
antherozoids., (3) Figure 6. The antherozoids are corkscrew shaped with
cilia at one end. By means of the cilia the sperms may swim through the
available film of moisture to the eggs located in the archegenia. (3)
Figure 6-4.

¥hen the prothallus has fully developed, the antherozoids are
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released, but only when there is moisture present. At the time the
antherozoids are being released, the necks of the archegonia open, \
releasing a sperm attracting chemical which attracts them toward the
female archegoniume (3)
After one egg is fertilized, the neck closes as do the neckg of
g&ll archegonia located on the prothallus. Most commonly only one plant \
will develop from each prothallus. However, if enough moisture is
present it is possible that the antherozoids may swim to other prothalli
and fertilize other eggs before closure. (3) \
The fertilized egg then develops into an embryo which in turn \
develops into the typical fern plant. At first the young plant is
anchored to the base of the female sex organ in the prothallus. (3)
Roots eventually grow downward into the soil and anchor the newly forming

plant, while a small frond grows upward through the notch of the prothallus.

Figure 7. The prothallus supplies nourishment to the new plant until
it develops chlorophyll and becomes photosynthetic. A fern plant will
usually reach maturity in about seven years. (4) The reproductive

pattern of most ferns follow this cyele rather closely.

FERN ALLIES

The life cycles of the fern sllies differ somewhat from that of the
ferns, particularly with regard to the manner in which spores are produced.

Clubmossges

The clubmosses belong to the family Lycopodiaceae, which is divided
into two orders, Lycopodiales and Selaginellales. The order Lycopodiales

is composed of one family, Lycopodiaceae, which has one genus, Lycopodium.
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The order Selaginellales alsoc is composed of one family, Selaginellaceae,
which has one genus, Selaginella. This family is omitted from any
further discussion since no specimens of Selaginella are included in
the collectioen.

Clubmoss plants are small and usually evergreen, the stems being
upright, or creeping in their growth habit. The leaves of these plants
are small, simple and in most cases uniformly narrow and pointed. In
the majority of species the leaves appear to be arranged in rows eof from
four to sixteen around the stem in spirals or in whorls or in an eppesite
pattern.

Their most commen method of reproductien is asexuslly by means of
rhizome growth. Each year the rhizome grows in length, and preduce new
branches, Later growth of previous years withers and dies, and consequently
the newly formed rhizomes become separated from each other. In this
manner colonies of individuals may be rapidly formed.

Some species of clubmcsses reproduce a second way, by bulblets or
plantlet, which will appear at the bases of the upper leaves. When
developed they fall to the ground and start a new plant. An example is
Lyconedium lucidulum, Michx., the Shining Clubmoss.

A1l clubmosses also possess the abllity to reproduce by spores,
which are found in cones er strobili, located terminally on the stem.
Each fertile leaf or sporophyll in the cone produces one sporangium.

The sporangia are kidney-shaped and yellow at maturity. The spores are
numercus and microgscopic in size, kidney-shaped and usually of a yellow
color like the sporangia. (3) Spores of clubmosses mature in late

summer or early fall, and are produced in enormous quantities.
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The sporangium open by means of a longltudinal slit when mature
and the spores are discharged usually as a fine dust~like material which
is easily scattered by air currents. The gametophytes which are produced
by the spores are alse of minute sizes. In some species the spores
germinate gso that the gametophytes develop well below the surface of
the ground, for others the gametophytes are found enly moderately belew
the surface, while in still other cases the gametophytes develop on the
surface of the ground. (3)

The gametophytes of the clubmosses are very difficult to find and
study because of their microscopic size and subterranean leocatiocn.
Subterranean gametophytes are saprophytic in nutrition and are associated
with an endophytic fungus. Those gametophytes that develop on the seill
surface contain chlorophyll, and are thus photosynthetic in nutrition.

It is believed that a spore takes approximately seven or more years to
develop into the gametophyte, and an additional ten or more years to
develop into a mature plant. Thus it takes a clubmoss almost twenty
years to complete a life cycle, developing from a spore to a gametephyte
and then to a mature plant. (3)

The gametophytes of some species are like minute, rounded tubers
with tiny hair-like rhizoids at their base and lobes on their tops. (3)
Most of the inner lebes bear the male sex ergans, the antheridia, while
the outer lebes bear the female sex organs, the archegonia. (3) Figure 8.
The sperm which possess flagella swim te the eggs to effect fertilizatiem.
Hence, like the ferns, seme moisture must be available in order for
fertilization to occur. The embrye produced frem the fertilized egg
ebtains its nourishment from the gametephyte until it becomes photosynthetic.
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Horsetails

The horsetails comprise the order Equisetales, which has one family,
Equisetaceae and one genus Egquisetum. Hersetails are found in largest
numberg in the temperate zones, with the number decressing toward the
peles and equator. They will grow in just about any kind of scil, ranging
from dry sandy to gravelly, wet soils as well as being found on the banks
of fast moving rivers and streams. (3)

The stems of the horsetail plants are annual, the abeve ground
portion ef the plant dying back each year, but the underground pertion,
the rhizome, is peremnial. (12) The plant is seldom more than three
feet high, however, there is one species found in the treopics which
reaches heights of thirty or more feet. The stem of the plant has a
distinet pattern ef nodes and internodes which results in a symmetrical
pattern, the plant often being referred to as jointed. Any branching
which takes place does so in regular whorls. (9) Horsetails centain
chlorephyll in both the main stem and branches, and therefore are
photosynthetic. The stems of most species of horsetails are hellow
except in the node areas. The external surfaces of the stems and branches
are fluted with grooves and ridges that contain gritty silicem particles.
Leaves of the plant are small and scale-like and are produced in whorls.
The bases of all the leaves in a whorl are united laterally to form a
sheath like structure which surrounds the stem. (3) Branching species
produce branches from buds lecated en the stem inside the base of the
leaf sheath, so that each branch that develops penetrates the leaf sheath.
Each branch has the same pattern of leaves, leaf sheaths, nodes and

internodes as the main stem. Figure 9.

\
\

(3)\
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Internally branches and stems have a large central canal, referred
to as the centrum. The centrum is then surrounded by smaller canals,
called vallecular cavities. (3) PFigure 10.

Rhizomes which constitute the subterranean portion of the plant
range in length from a few inches to many feet. Rhizomes have nodes
and internodes as do the abeve ground stems and branches, and are alse
fluted with grooves and ridges. They alse have the equivalent of leaf
sheaths, but they are densely covered with hairs and lack chlerephyll. (12)

A cone~like spike or strobilis develops at the top of each fertile
stem. The strobilis may develop on a stem some distance above the last
node or it may be found immedistely adjacent to the nede. Figure 11.
The surface of the strobilis ls composed of hexagonal scales tightly
fitted together. A stalk extends from the center of each scale to the
axis of the cone. Each stalk with its scale is called a sporangiophore,
Sporangia are produced beneath the scale portion of the sporangiophore
and extend lengthwise along the stalk. (3) At maturity the strobilis
elongates slightly so that the sporangiophores become separated from
each other. Figure 12. Upon longitudinal splitting of the sporangia,
spores may be released. Figure 12-A.

The spores of the horsetails, like those of the ferns, are round
or oval, and minute in size., Mature spores live only a few days, and
can germinate in a few hours. (3) The outer spore wall splits into
four ribbon-like structures, called elaterg, which remain attached to
the: outer spore wall in only one area. Figure 13, Elaters are extremely
hygroscopic in that they are affected by changes in atmospheric moigsture

and consequently may curl about the spore bedy or uncurl and extend away
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from the spore bedy. Figure 13-A. This twisting action may aid in the
dissemination of the spores. Elaters of adjacent spores often become
entangled which results in many spores developing into prothalli in
clese proximity to each ether. This may be of selective advantage in
that fertilization may be effected with greater assurance. (3)

A comparison of the male and female prothalli finds the male
prothalli to be extremely small, of yellowish green color and slightly \
lobed. The female: prothalll are a great deal larger, almost one-half \
inch in size, being distinctly lobed and of a dark green color. Some
species produce prothalli which bear both sex organs. \

The antheridia, are usually the first to develop, with each one
producing several hundred sperms. (3) Figure 14. Each sperm has
nunmerous cilia at one end, with the other end flattened and widened
into the shape of a paddle. Figure 15. The archegonia develop ameng
the lobes along the edges of prothalli. (3) A single egg is located \

in the base of each archegonium. Figure 16, Once the egg is fertilized \

\

by a sperm it will develop inte a horsetail plant.
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Figure 3
Fern Sporangium

Figure 3-A
Ruptured Sporangium
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Antheridia and Antherozeids
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Femsle
Sex Organs

Male
Sex Organs

Figure 8
Gametophyte of the Clubmess

Figure 9
Horsetail Leaf Sheath and Nodes
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Figure 10
Stem of the Horsetail

Figure 11
Hersetail Strobilus

Vallecular
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Figure 12
Hersetail Sporangiephore Figure 12-A
Release of Speores from Sperangia

Figure 13 Figure 13—1? f
Elaters of the Hersetail

Movement of the Elaters
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é [\ Figure 14
Horsetail Antheridia
Figure 15

Sperm of the Horsetail

Figure 16
Horsetail Archegenium



Figure 17
Once-Cut Frends

Figure 18
Twice-~Cut Fronds

e

Figure 19
Thrice-~Cut Fronds
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Figure 20 Figure 21
Simple Leaves Fronds Broadest at the Bage

B

Figure 22

‘Figure 23
Frends Semi-~Tapered to the Basge Fronds Tapered to the Bage
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HOW TO USE THE KEY

This key is a tabular arrangement of the chief characteristics of
a group of plants so arranged to help in determining the names of the
plants, both scientific and common.

Most botanical keys are based on matching word descriptions to the
ones made by observation of the specimen. General descriptions are
then broken down into more specific descriptions of each species.

To identify plants with the keys included in this report, the
UGeneral Key To Femilies® must first be used to determine the particular
family to which the specimen belongs. Then proceed to the "Specific
Family Key" fer that family to identify the specimen to its scientific
and common name.

Keys are ususlly structured so that a series of alternative choices
exists. From each set of alternative cheoices one must select that state-
ment or description ef characteristics which best applies to the specimen.
Then one proceeds to the next number immediately under the previous
choice. For example, in the “General Family Key" if the first number
one statement does not describe the specimen then proceed to the second
number one statement. If this statement describes the specimen then
proceed to the number two statement immediately under it. Centinue on
in this manner until the name of the plant is given.

The procedure fer identifying the fern allles is exactly the same

as that followed in identifying the ferns. The only difference is that

instead of being concerned primarily with the fronds as is true with the

ferns, more emphasis is placed on the stems, internal as well as externsal




characteristics, and the arrangement of the sporephylls.

One aid in the identification of ferns is the frond shape.

m

mest cases it is the first clue as to the identificatien ef a specimen.

The following descriptive terms are applied to frends depending on the

number of leaflets or pinnae which compose them.

a. Pinnate leaves or simple leaflets: those in which the frond \

is divided inte numerous simple pinnae; once-cut fronds. (3)

Figure 17.

be Bipinnate leaves: those where the frend is divided into pinnae,

and the pinnae are further divided into pinnules; twice-cut

fronds. (3) Figure 18.

ce Tripinnate leaves: those with lacy pinnae where the frond is \

divided into pinnae, the pinnae are divided into pinnules and \

the pinnules are divided into pinnulets; thrice-cut fronds. (3)

Figure 19.

d. Simple leaves: those with leaves not divided into pinnae, hence

ferns without typical fronds. An example is the Walking Fernm.

Figure 20.

Sometimes the overall form of the fremd will be of help in classifying \

ferns. Following are descriptions of the sppearance of the frond. A

diagram of each is provided as indicated by the figure.
a. Those which are broadest at the base. Figure 21.
b. Those which are semi-tapered to the base. Figure 22.
c. Those which are tapered to the base. Figure 23.

Another useful characteristic is the type of spore case, or

\
\

sporangium, |

and the way they sre formed on the fertile fronds. Ferns in the reproductive

]
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stage  are easiest to identify.
The two classification keys which fellow are for use in identifying

ferns and fern allies which were collected in Ozasukee County.

General Key to Families of Ferng and Fern
Allies in this Report (8)

1. Leaves mor or less broad, usually compeund, not scale-like or
quill-like, leaves may be simple but never four-foliat@seeessceccses?
2. Sporangia in groups on the margin er lower surface of the
expanded part of a pinna.....'...-.-............... PODIACEAE
2. OSporangia born on lesves, segments, or pinnae without an’
expanded part.......................».................o.......o3
3. Plants with 1 or 2 leaves, no apparent reootstock, sterile
segment or portion of leaf unilateral to the fertile
portion......................................OPHIQGLOSSACEKE
3. Plants with several leaves in a clump, from s rootstock,
sterile pinnae several, attached bilaterally to the rachis
Of the 1eaVQSoooooooooooo.ooaoooo-roooooooooooaoo.OSMUNDACE.AE
1. Leaves narrow, simple, scale-like or quill-like, leaves small,
cauline....*ttm.........................uo.................o......-2

2. Leaves whorled, forming sheaths at the nodes of the jointed

Stems...0..0...0.....lIQ.0.0.0...‘.............l..‘. U ACE
2+ Leaves not whorled, stems not hollow or jointed....LYCOPODIACEAE
Once you have located the correct family for the specimen vproceed

to the WSpecific Family Key" and follow through the key as previously

directed until the specimen is identified to species.

Specific Keys for Families of Ferns and
Fern Allies in thig Report (8)
FAMILY: PCLYPODIACEAE

1. Fronds simple, entire; sori elongated, dorsal
Camptosorus rhizophyllus-~(Walking Fern)
1 Fronds pinnatifid or compoundooooocooooooooovwooooo0&0000..00..000.2
2+ Fertile fronds without without flat green pinnae; sori inclosed
in pod-like pimae......‘.......0'."...0.‘........‘.......‘......3
3. OSterile fronds 1 pinnatifid; fertile fronds 2 pinnate;
rootstock creeping......0noclea sensibilis-~-(Sensitive Fern)
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3.

be

e
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Sterile fronds 2 pinnatifid; fertile fronds 1 pinnate;
rootstock erect Pteretis noduloga--(Ostrich Fern)
Fertile fronds with at least some of the pinnae flat and green;
sori marginal or dorsal on green pinnaeeececesscccccscsccccccccscd
Sori marginal; indusium usually appearing to consist of the
reflexed margin of the frond; rootstock creepingececcecccceceaess
5e Fronds ternate or forked.....................m...ou..é

6.

6.

Sorus appearing continuous along the margin;

pinmﬂ.es elonga'bed.................-.....-..........
cecsscscssssscssssPteridium latiugeulum--(Brake Fern)
Sori several, distinct; pinnules fan-shapedeecececececs.
cescsssesscncesssAdiantum pedatum-~(Maidenhair Fern)

5. Fronds 1 pinnate or 2 pinnatifidececececscccccecccccnes?

7.
7.

Fronds 30-60 cm. long; sori distinct, as broad as
long...Denngtaedtia punctilobula--(Hay-scented Fern)

Fronds 5«20 cm. leng; sori apparently continuous

along thﬁ maz‘gin....O....‘OQ..‘..OO..‘.....‘..........v8
8. Fronds herbaceous, delicate; stalk pale, at

least above Cryptogramms Stelleri--(Rock Fern)

8. Fronds leathery; stalk glossy black or brown....

Pellaea atropurpurea——(Cliff Brake)

Seri en back of the frend; indusium independent of the
margin....C..................Q.‘.....0............‘......‘..9

9.’ sori elongated...............‘..........‘..O..........10

10.

10.

Sori parallel to the axis of the pinnae, alse
along the oblique lateral veins; rootsteck
creepingecesec...Wo virginica--(Chain Fern)
Sori net parallel te the axis of the pinnae, enly
aleng the oblique lateral veins; rootstock net
creeping.‘.0.0.-.00-0....0......0.......0.".....11
11, Stipe blackj; fronds evergreen, 1 pinnate.....a
a. Fronds prestrate or ascending, 5-25 cm.
long; pinnae 3-8 mm long, not auricled
eeeenssoAgplenium Trichomaneg——(Maidenhair
Spleenwort
a« Frond erect, 20-50 cm. long; pinnae 1-4
cm. long, auricled at least on one side
«Asplenium platyneuron--(Ebony Spleenwort)
11. Stipe pale, at least above; fronds not
evergreen.Q.00..0..‘.0.......0.‘.0.0.........a
a2, Fronds 1 =pinnate......................¢..o
..Athyrium pycnecarpen--(Blade Spleenwort)
= 1Y Fronds 2 pinna.te or 2 pinna‘tifid....-~....b
be Sori straight; fronds 2 pinnstifid....
v os.Athyrium thelypteroides—-{Silvery
Spleenwert)
be Seri curved; fronds 2 pinnatifidec.c.,

sseeeee &m angggtlm—-(Lady Fern)
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Sori orbicular or nearly S0.cscccccccesccsccesssescscsll
Fr@nds 1 pinna‘bifid or 1 pinna‘be.................?B

13+ TFronds 1 pinnate....gggzggigng% acrogtichoides
Christmas Fern

13. Fronds 1 pinnatifid.....Polypedium virginianum

12+

12.

Pelypedy

Fronds 2"'3 pmtifid or 2—3 pinnateo~ooooooovoooo14
14« Seri without indusium; frends triangular.....a
Basal pinnae distinctly stalked.cececccccss
ceccecscssoDryopterig Linneang~—(0Osk Fern)

Basal pinnae sessile or nearly S0eecececeeb

8o

8.

15..

15.

b.

be

16.

16.

Fronds are broad as long; lower pinnae
in plane of rest of frond

hexagoneptera~-(Beech Fbrn?

Fronds lenger than bread; lewer pinnae
not in plane of rest of frond.ceceesss

Dryopteris FPhegopteris—--(Beech Fern)
14. Seri with indusium; fronds elongated.ccecece..15

Indusium surrounding the base of the
301"1300000'....ooocooooooo000003000000016

Indusium splitting inte 2 segments
eses.Dennstaedtia punctilobyla--(Ha:

scented Fern

Indusium splitting into several
Segments......'.....I.....‘..‘.'...a

B

8.

Stipe: jointed just above base;
fronds 5-25 cm. long; indusium
segments hair like.sesccecccccess
esesccooeccccsee QOdSia ilvenSiS
Stipe not jolnted; fronds 20-50
cm. long, indusium segments

broadereessececess . Hoodsia obtusa

Indusium not surrounding the base of the
SOTUiScesesoceososscoscssssvscrsesvsscccsll
Sporangium attached at one side of
the mdusim..............‘.Q.......a

17.

17.

Qe

8.

Fronds lanceolate, attenuate,
often bearing bulblets on the

lower surface.......Cygbopteris
bulbifera--(Eladder Fern)
Fronds“ovate oblong, acute,

without bulblets.....Cystopteri
fragilis-~(Fragile Fern?

Sporangia projecting from all sides
of the stalk of the indusiumecececsea

8.

Fronds in clusters on a short

ascending rootstock, evergreen.b

b. Fronds 2 pinnatifid or 2
Pinnat@eescccscecvssoccescasl
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¢. Sori near the margin of
pinnules......Dryopteris
ig-—(Marginal
Shield Fern)
¢. Sori net near the margin
of pimu.les...:.oaoooo N |
d. Frond broadest at
middle, 18-40 cm.

wWideeeooo o) er
Geldiang—{Goldiets
Fern)

d. PFrond broadest at
base 6-18 cm. wide
Dryopterig cristata
(Swamp Shield Fern)

b. Fronds 3 pinnatifid or 3
pinna'be....................e
e. Indusium glabrous

««+.Dryopteris gpinulosa
(Spiny-toothed Shield

Fern)

e. Indusium glandular

.++.Dryopteris gpinulesa

var. intermedia
a. Fronds scattered on a creeping

rootsteock, not evergreen.cecse.f
f. Frond truncate at base;
indusium glandleSSeccccccces
Dryopteris Thelypteris--
(Marsh Shield Fern)
f. Frond tapering at base;
indusium glandular..ccecceee
ig noveboracensig-—-—
New Yerk Fern '

FAMILY: OSMUNDACEAE

1le Leaves 2 pinnate Osmunda regalis var. spectabilis-(Royal Fern)
1. Leaves 2pi—nnatifid................‘................‘.’.‘...‘..'...‘...2

2. Sporangia on all pinnae of fertile leaves; tufts of hairs on
the under surface of sterile leaves where pinnae join the rachis

o.o.oono--o.ooo‘nooco-ooooooooogwé Cig@!@me%—-(cmamon Fem)

2. Sporangia on middle pinnae of fertile leaves; neo distinct tufts
of hairs where sterile pinnae join the rachiS.cecececccccescccene
QOsmunda (laytonisng-—-(Interrupted Fern)

FAMILY: OPHIOGLOSSACEAR

1« Sterile blade entire, net veined; svorangia united in 2 rows on side
of fertile segment Ophioglossum vulgatum——(Adderts Tongue Fern)
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Sterile blade lobed or compound, not net veined; sporangia
distinct.....................o.....................................2
2. Sterile blade long stalked, attached near the base of the plant
0000000000000 000000000000000000 @tEEChimn obli -(Grape Fem)
2. Sterile blade shert stalked or sessile, attached at or sbove
the middle Of the plant...lQ..0.......C0........"........0.....3
3. PFlants large 25-60 cm. high, base of leaf inclesing bud,
but open at side..Botrychium virginianum--(Rattlesnake Fern)
3. Plants smaller 5-20 cm. high, base of leaf inclosing bud,
but not open at side............................ﬂ....-......lp
Le Sterile portion ternate, with narrow, lanceelate, pointed
divisiens; fertile pertion short stalked or sessile.....
0000000000000 00ss0000 oof.oo;‘w a.nggstisegggen§tm
4e Sterile pertien pinnate, rarely ternate with obleng,
blunt divisions; fertile pertien distinctly stalked....e

e0ccescsvocssone ..........-..Egt;:zghium matg;,' c&ri&efel;‘m

FAMILY: EQUISETACEAR

1.

1.

Plants producing 2 kinds of stems, fertile ones appearing first,
usually not green, terminated by a strobilus, sterile ones appearing
1&ter, green and mich branched.ccseccccccccscccosssccccocsssssccsccseld
2+ Fertile gtems simple, unbranched, branches of sterile stems
ascending; leaves black.....Equisetym srvenge--(Field Hersetail)
2+ Fertile stems with 1 or 2 wherls of branches; branches of
fertile stems droeping; leaves brewn........ggg;%gggg 1vaticum
Wood Horsetail
2. Fertile stems first appear without branches, branching of
fertile stems after cones disappear, fine horizental branches
of sterile stems, teeth of sheaths have white edges.ccecececcecsce
oooooo:.ooooto.o.oooo...o.m W(Meadw Horsetail)
Plants producing 1 kind of stem, green, unbranched er with a few
simple branches, seme bearing a strebilus at the tlpeececcccecceceece3
3. Stems perennial, evergreenecccccecccccccccccsccsccccscssccsscanel
a. OStems erect, 2-10 dm. high, hollow...c..ce.Equisetum hiemale

(Reugh Hersetail)
a. Stems wiry, 5-15 cm. high, seolid; plants forming lew grass-
like m&ts...o.ooooo.nooooooo»oooooc»o..-..ow ﬁw
3. stems atmual; dying at tha end Qf the Bﬁas‘onoo‘oooooooooooocoooob
b. Leaf sheaths on main stem with 8-12 teetheceeccccccccceccesne
ceccessssccarsssssssesesBquigetun palugtre—~(Scouring Rush)
bo Leaf Sheaths on main Stem With 15 teethooooooo.ooo.oooo-oooo

€000 ccensscvesencsstocssantes .‘t'.‘-.m M——(HPGS)

FAMILY: LYCOPODIACEAR

Te

Sporophylls not arranged in strobili; all stems with older parts

horizontal, their tips ascending or erect......hx%gngg;gg ;gg;gg;g%
Shining Clubmoss
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1. Sperephylls grouped in terminal strobili; plants with herizental
stems bearing erect or ascending brancheSeecccccccccccccvesscsccscse
2, Erect stems unbranched, 3-10 cm. high; horizemtal stem less

than 10 cm. leng; strobili sessile, sporephylls greenccecccscces

£ 0 0000008000000 00 000000800 NOTFIOLIOISLRNIOISS

Erect stems mere or less branched; horizontal stem long and

creeping, sometimes subterranean; mature sperephylls yellewish

and7scale-like..'............~.....mse......o..;...............3

3. Horizontal stem on or near the surface of groundecsccscccsds

2.

be

Le

Leaves of erect branches radiating equally in all
directicns from the: steMececcccsccoceccccsccsscssscsssssc
ae Soft bristle tipped; strebili in clusters of 2-4 on

long peduncle...lycopedium clavatum--(Creeping Pine)
a. Leaf stiff pointed bristle tipped; strobili

sclitary, sessile..............nxg_%ggigg gggg&igg?
Stiff Clubmess

Leaves of erect branches clesely flattened against
stem; branching fan like; strobili 2-5, on leng peduncle
Lycepedium complanatum var. flabelliforme--(Running Pine)

3. Horizental stem deeply buried, usually 5=10 Clecevecccecsessa

&e

e

Leaves of erect branches closely flattened against stem;
strobili in clusters of 2-4 on long peduncleéccecccecsces

00000000.-oto«UQQQroooowooo‘ooooo&!@@&ﬁiium tristaghzgg
Leaves of erect branches not closely flattened against

stem, strebill selitary sessile....ixga%ggigg ob.
’ ’ ' Tree Clubmossg



III. Descriptiens of the Family, Genus and Species

Family Osmundacege

The ferns of this family are represented by the largest and coarsgest
of the native ferns. This is considered as the least specialized of the
fern families,

The chief characteristies of this family are the sporangia. They
are preduced on modified pertions of the fertile frends. (3) The
sporangia are large and glebular, extremely thirn-walled, and possessing
a short a8 well as stout stalk. The annulus which develops from
thickened cells of the sporangia is not a complete ring, It extends
from the stalk at one side, over the top of the sporangia to the stalk
en the oppeosite side. When msture, the sperangia opens by a vertical

slit of the annulus, thus allowing fer spore dispersal.

Genug Osmun

The rootstocks of this genus are massive and extremely hard, often
being found at the surface of the seil. (3) Older specimens may have
heavy rootstocks rising a foet or more above the ground. Rootstocks
which are creeping increase in length each year by a constant renewal
st ene end, while at the opposite end the oldest parts will die. Reots
are found to be numerous, black in color, very wiry and tightly matted.

The sori of this genua do not nossess indusia, er protective
coverings. The speres are green, thus they contain chlerophyll. The
gametophytes which develop from the spores are also green and they are

semi-heart shaped, consequently they will be longer and more narrew than
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the gametophytes of the true ferns. (3)
The stalk and rachis of the frond are smooth, and in most cases are
grooved on the ventral surface. They are normally green in color, but

may also be a pale straw color. (3)

Speciest Osmunda claytonia L. == Interrupted Fern — Figure 2/
Frondss

The fronds are large and rather coarse in appearance. They are
broadest at the middle, tapering to a peint at the top and te a leasser
extent at the base of the rachis. The frond averages thirty-six inches
in height and six to eight inches in width. The sterile fronds curve
outward, while the fertile fronds are erect and taller as well as being
more numerous. They bear the sporangia laterally on non-green pinnae
in the center area. TFour or more pairg of such non-green pinnae are
found in the center ef the sporophyll, while typical green pinnae sre
on either end of the fertile frond.
Pinnas

The pinnse: are broadest at the rachis and taper gradually to a
rather blunt tip or rounded lebe. They are arranged in pairs en the
rachis with a minimum number of eighteen pairs per frond. Green pinnae
located: below the fertile ones are widely spaced, and often much smaller
than those found above the fertile area.
Fertile Pinna:

In the center of each fertile frond are located four or more pairs
of dark green pinnae. These pinnae produce sporangia in a cylindrical

cluster that eventually turn te a dark brown coler. The sporangia mature
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rather rapidly. As a result the fertile frond has green pinnae above
end below the fertile central area. The fertile central area gives the
appearance of interrupting the green pinnae, hence the species is easy
to identify by this means.

Rachis and Stalk:

The rachis and stalk are smooth and green with a semi-grooved
ventral side. The stalks of the fertile fronds are a great deal longer
and more erect.

Roots and Rootstock: \

The roots are black, tangled and found growing in all directiems.
The roetstock is rounded and usually rather stout. Stubble or old \
withered broken stalks are usually present on older rootstocks.

Location and Habitat:

This species was found growing along the roadside, one mile south

of Graften on highway 57. T-10-N R-21=-E Sec. 25 Figure 40. The \

gpecimen for this report was found growing in dry, rather stony seil. \

Fanily Ophioglessaceas

The family Ophieglossaceae is commonly referred to as the succulent
fern group. It is the opinion of some that they are ameng the most
primitive of ferns. (3)

This group of ferns is perennial in nature, smooth, lacking scales
and is found te have seft and fleshy stems with the roets lacking in
hard tissue. The sizes of the ferns vary a great deal, with some of \
them very small and difficult to find, while others are large and easy

to recognize in nature. Botrychium virginianum (L.) Sw. is one of the




36
largest growing to heights of at least one foot, while Botrychiunm
gimplex (E.) Hitchc. is found to possess fronds of only ene-half inch
in length.

Genus Betrychium

A fleshy stalk usually supperts one sterile frond, sometimes two,
as is evident in some species, and one fertile stalk which bears the
sporangia. The gametophytes are tuberous and develop below ground level,
therefore they contain neo chlerophyll, and cannot preduce their own food
during this period of development. The gametophytes are extremely small
and difficult tc find before the plant develeops. Some people in the
field are of the opinion that the gametophytes exist underground for a
period of eight years. (3) The sporangia which develop are round and
do not pessess an annulus. When they mature, they oven by s transverse
811t much like the true ferns of the family Pelypodiaceae.

The pinnae also vary in appearamce from the fan-shaped to lacy-cut.
They sre most often found to be blunt tipped or rounded, with most
species having toothed margins. Commonly, the basal pinnae are the
largest.

Species of this genus are not found grewing in one type of soil,
as gome are found in cool, moist, rich soils, while others grow well in
dry, sandy and even acidic soils.

The roets generally are smeoth and rather fleshy, some being numerous
while others tend to be few in numbers. Some specles tend to have one
main root growing down, similar to a tap root, while in other species

the reoots are horizontal and branching.
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Species: Betrychium virginisnum (L.) Sw. ~- Rattlesnake Fern - Figure 25
Frond:

The frond is the largest found in the Genus Botrychium, having an \
average length of twelve inches and an average width of ten inches. It
is triangular in shape, and it is divided intc pinnae on small stalks.
Pinnae:

The pinnae range in shape from oblong to narrow oblong, and are

tripinnate, having semi-blunt to semi-pointed tips, depending on the

specific plant. The veins in the pinnae are few in number and simple.

Stalks

The average length of the stalk is twelve inches. It is erect,
smooth, fleshy textured, round and tends to be pink at the base. The
stalk on which the sporangia develop is about twelve inches in length

also, however, it ig considerably more slender, and grows above the

fronds.

Sporangiat

The sporangia are of a bright yellow color, which appear in

midsummer. They develop on a stalk which extends above the frond of

this species.

Roots and Rootstock:

The roots tend to be fleshy, of medium size, matted and spreading

about twe inches below the surface of the ground. They also possess

numerous vertical budlike sppendages. The rootstocks are erect and

subterranean.

Location and Habitat:

This species was found grewing in an extremely moist wooded area




approximately one-half mile west of highway 57 on Freistadt Road in
Mequon. T=9=N R-21=E Sec. 15 Figure 40O. The area was well shaded

frem sunlight.

Family Polypediaceae

This family is the largest family of true ferns. In Ozaukee County
seven genera of ferns have been found which belong to this family. The
differences between some genera and species in this family are so slight,
that in some cases species have been moved from one genus to ancther.
The classification in this repert is taken from "A Field Guide te the
Ferns" by Boughton Cobb. (3)

This family has the characteristic long stalk supporting the
sporangia, and an annulus which is vertical and interrupted by the stalke.
Upon maturing the sporangium ruptures at the anmlus just above the
stalk and disperses the spoeres. The sporangia are found to develep in
sori located on the lower surface of the fertile pinnse. Some of the
species possess o covering called an indusium, over the sori, while
others do not have thisg protective covering. The prothallus is a heart-
shaped body that contains chlerephyll, consequently it is a green celer.
Genus Camplbogerus

The most neticeable characteristic of thig genus is the appearance
of the frond, it is not typically fern-shaped. This frond is rather
long and narrow with a very sharp point. When this peint comes in
contact with the soil, it develops reets and another plant begins te

grow. The fronds are triangular, with a heart—shaped base.
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Speciest (Campteserus rhizephyllug (L.) Link —- Walking Fern -- Figure 26
Fronds:

The frond of the Walking Fern rarely exceeds twelve inches in
length, and averages one inch in width at the base, The veins in the
frends are freely arselate, or in a netted pattern. (3)

Seri:

The sori are scattered over the entire under surface of the frond
from the base to the tip. They de not take a definite pattern as some
are found parallel te the midrib, while others may be found in pairs.
The indusium is very incenspicueus.

Stalke

The stalk is extremely short when compared to the stalks of ether
ferns. It has a grooved ventral side, and is a dark brown coler, and
rather scaly at the base. A short distance frem the base it changes
to a green coler and is smooth.

Roots and Roetsteck:

The roots are rather short and very compact. They are usually few
in number, and found clese to the surface of the seoil and creeping. The
rootstocks are alse short, and tend te be slender. They are erect and
brown, with scales that are well spaced.

Location and Habitats

This specimen was found growing on the north side of a limestone

quarry just outside of Thiensville on highway 57. T-9-N R~21-E Sec. 14

Figure 40.




Genus Athyrium
The Genus Athyrium is a relatively large plant, and it is not ever-

green as many other geners of ferns. The rootstocks of thig genus are
thick and short and are of the creeping type. The stalks are found to
be stout physically and straw colored. The sori found on the fertile
fronds are narrew. (3) There are three types of pinnae or pinnules
present in this gemus. There are the once-cut and pointed pinnae, the
narrow and pointed pinnae and those that have lacy-cut or tripinnate

pinnules.

Speciest Athyrium Filix~femina (L.) Roth == Lady Fern -- Figure 27
Frond:

The average frond measures about thirty inches in length and
approximately ten inches wide at the breoadest point. It is smooth in
appearance, slightly reduced in size towards the base. It is divided
into about twenty-four pairs of alternate pinnae, that tend to point
upward.

Pinna:

The pinnae average eight inches in length and about one and one-
half inches in width. They have extremely narrow and pointed tips. The
pinnae are divided intc approximately twelve pairs of pinnules. The
pinnules are further divided or toothed, making the fronds tripinnate.
The veins of the pinnae are found to be once or twice forked in the
majority of the plants.

Soriz

The sori of the Lady Fern often help in its identification because
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they are curved to such an extent that they become horseshoe-shaped.
The indusia of the seri are hairy in appearance, arching and prominent.
Stalk and Rachist

The stalk, in most cases, is shorter than the frond. It is flat
or grooved teward the ventral side, and it is smooth, with a scattering
of gcales near the base. The rachis is a pale color, only slightly
grooved or possibly flat toward the front and smocth.
Roots and Rootstockt

The roots are abundant, wiry in nature and black in coler. The
rootstock is surprisingly small in comparison to the size of the plant.
It averages about 3/8 of an inch thick, and approximately four inches
long. It tends to be exceedingly scaly and creeping in habit and growing
just beneath the surface of the soile Occasionally it is found to be
geni~erect. Rootstocks often are found with old dead stalks still
attached.
Location and Habitat:

The Lady Fern collected was found in a field approaching the
Cedarburg swamp just off highway 60. T-10-N R-21-E Sec. 20 Figure 40.
The soil was moist, however, the specimen was found growing in a semi-

ghaded area,

Genus Onecles

These are rather large plants with fronds measuring tweo or more
feet in height. Spores of this plant are preduced on a separate fertile
frond. The stalk of this genus is usually longer than the frond, and

possesses a few scales., The plant is vrather difficult to remove from
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the ground becasuse of the numerous roets which are present.

Species: Onocles sensibilig I.. —~ Sensitive Fern — Figure 28
Sterile Frond:

The gterile fronds are usually s minimum of two feet tall, of a
leathery texture and light green in celer. The frend is divided inte
approximateiy twelve nearly oppesite pairs of pinnae. The lower pair
eof pinnae or next to lowest pair being the longest, each tapering at
both ends. The pinnae at the upper most end of the frond are winged
at the rachis with vary little or no tapering tewards the rachis. The
margins of the pinnae are wavy, giving the edges a smooth appearance.
The veins are depressed, and very prominent as well as being arranged
in a censpicuous network.

Fertile Frend:

The fertile frond seldom exceeds twelve inches in height, and is
erect in habit. It is quite different than the vegetative fronds. The
sporangia are found in small round structures on the fertile pinnae.
When mature they become dark brown.

Stalk and Rachist

The stalk of this species is usually of greater length than the
rachis of the sterile frond. It is yallow in color near the basal
pinnae, and brown in color towards the reotstock. The stalk pessesses
g few scalea, with a very shallew groove en the ventral side. The
rachis of this plant is smeoth and of a pale tan or yellow coler.
Roats and Roetstock:

The roets of this fern are fibrous, numerous and tightly matted.
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The rootstocks tend to be of a brown celer, usually very smooth. They
are of the creeping nature and branching. It is alse found very close
to the surface of the ground.
Location and Habitat:
This specimen w;; found near the covered bridge, nerth of Cedarburg.
T=10=-N R-21=E Sec. 10 Figure /0. It was found clese to the creek

which flows under the bridge in a semi-shaded area.

Gemug Cystopteris

This genus contains ferns which appear to be delicate in form,
that is, thin or filmy. The rootstecks are scaly in appearance and
creeping in habit. The stalks are usually smeoth, often polished in
appearance and light in color. The fronds may tend to be yellew-green
in celor. The veing of the pinnae may be simple or forked, but in beth
cases they extend to the marging of the pinnae. The indusium is a very
distinguishing characteristic of the genus. It is round in shape, and
deeply cenvex.

Species: Cystepterig bulbifera L. —~ Bladder Fern —- Figure 29
Frond:

The fronds eften extend from three to five feet in length. Altheugh
this species has exceeding long frends they are very narrew, usually not
more than three or four inches. The frond is triangular in shape being
breadest at the base, the tips drooping towards the ground. The specimen
that was cellected was young and rather shert.

Pinnai

The pinnae of this fern average aboult two inches in length, and



extend at a slight upward angle from the rachis of this fern. They

vary in shape from triangular te almest linear. The pinnae are alternate
in arrangement aleng the rachis, occasionally eppesite.

Pinnules:

The pinnules are divided te the midrib of the pinna, and are linear
in appearance. The lowest pair of pinmules are censpicucusly parallel
te the axis of the frond.

Soris

The sori are scattered on the underside of the pinnules away frem
the marging. The spores mature in early summer. Bulblets are alse
produced en the lewer side of the pinnage. When they mature, they drep
off and may germinate into new plants.

Stalk and Rachis:

The stalk is much shorter than the remainder of the frond and is
usually of a yellew shade. The base of the stalk tends te be swellen
and blackish in celor. The rachis is extremely slender and of a shining
yellow celer.

Roots and Rootsteck:

The roets are black and irregular in size, some being very small,
while in other cases they may grow to a rather large size. The reetsteck
is shert, rarely exceeding two inches in length. It is black and scaly
in appearance.

Location and Habitat:

This specimen was collected in a wooded area one-half mile seuth

of Grafton on Green Bay Read. T-10-N R-21-E Sec. 25 Figure 40.

The area was rather meist with a small stream clese te its lecatien.
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Species: Cystepteris fragilis (L.) Bernh., — Fragile Fern -- Figure 30
Frend:

The fronds average about ten inches in length and approximately
three inches in width, with sharp peinted tips. The appearance varies
a great deal, depending on the width and divisions of the pinnae.
Pinnat

There are usually twelve pairs ef pinnae attached at right angles
or at a slight ascending angle te the rachis. The divisiens ef the
pinnae are variable depending en the variety of the species.

Seris

The seri are few and scattered on the pinnules. The indusium tends
to dry up in early summer and may seen become incengpicuous.
Stalks

The stalk in most cases is erect and slightly shorter than the
frond. It is especially brittle and breaks rather easily, particularly
at or near the base. The stalk varies in celer from a deep brown te
black near the roetstock, beceming straw celored te green teward the
rachis. It is smooth and slender, pessessing only a few scales near
the base, occasionally none.

Roets and Reeotsteck:

The roets of this species are rather numerous, heavy and black in
appearance. The rootsteck is slender and usually creeping, ranging in
color from light brewn te black. It can be simple er branched with a
few scales present or it may have an abundance ef brewn hairs,

Lecation and Habitat:
Thig specimen was found about ene-half mile south of Graften en
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Green Bay Road. T=-10=N R~21-E Sec. 25 Figure 40. It was feund in

meist soil close to stumps ef decaying trees.

Genus Thelypteris

Species of this genus range frem very small te medium in size.
The fertile and sterile fronds are very similar in appearance. The
pinnae and pinnules are not teothed. The reots are most often slender
and creeping, while the roetstecks are alse slender and straw celored
as well as being glightly scaly. The sorli are round and are found at
the marging of the pinnules. The veins are usually forked and extend
to the margins of the pinnules, except the New York Fern, where the
veins are simple.

Five species of this genus are very commen. These can be divided
inte two groups. The first greup includes the Beech Ferns, which have
triangular-shaped fronds and sori witheut indusia. The second group
includes the Marsh Ferns, Massachusetts Fern and the New Yerk Fern,
which have upright, narrew and ebleng fronda. FEach sorus possess a
pale and delicate kidney-shaped indusium.

Species: Thelypteris phegopteris (L.) Slossen —- Leng Beech Fern

Figure 31
Fronds
The fronds average twelve inches in length and are somewhat reflexed.
It is a rather narrew and trianguler-shaped frond with the tips tapering
rapidly. The basal mest pair of pinnae characteristically dreop teward
the ground. They are distinctly spaced from the next upper palr of

pinnae. The fronds are often hairy and appear yellew-green in color.
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Tt is divided into approximately twelve pairs of pinnse, which are almest
epposite and segsile.
Pinna:

The pinnae are rather long and quite narrew with long pointed tips.
All pinnae are semi-tapered at the rachis. The pinnae closest to the
stalk are tapered only at the rachis. The veins in the pinnae are
forked and pessess scales or hairs.

Sori:

The sori are small, and are located at the base of the pinnules
on the under surface. They may be found on the entire underside of the
frond.

Stalk and Rachis:

The stalk varies in length and is covered with scales or hairs.

The rachis is rather stout in appearance and is covered with hairs or
scales alse.
Roets and Reetstocks:

The roots are black and wiry. They are quite numerous and are
often found deep in the soil. The rectstock is slender and scaly. It
is creeping, branching and black in coler. It produces frends all
surmer,

Location and Habitat:

The specimen for this collectien was feund on highway 167 on the

shaded banks of the Milwaukes River., T-9-N R-21-E Sec, 25 Figure 40.

Species: Thelypteris neveberacensis (L.) Niewl. -- New York Fern

Figure 32
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Fronds

The fronds are rather tall, most of them averaging mere than eight-
teen inches, while the width averages six inches. The fronds taper
from the middle towards either end. Because of this characteristic
they are readily identified. The fronds develop in tufts along the
roetstock, The fertile fronds are found to be larger and mere upright
than the sterile fronds. It is divided inte at least twenty pairs of
alternate pinnae, which are sessile.

Pinnas

The pinnae are rather leng and peinted being divided nearly to the
midvein inte narrew rounded pinnules. The lowest pinnae are usually
minute in size.

Seri:

The sori are few in number on the pinnae, they are small and found
clogse to the margins of the pinnules. The indusium is slightly hairy.
Rachis and Stalk:

The rachis of this fern is usually a pale green color and smoeoth
or possessing a few scattered hairs. The stalk is seldom over eight
inches tall and light green in celer. It is slightly hairy near the
lowest pinnae and brown and slightly scaly near the reoetsteck.

Roots and Roetsteck:

The reets are rather sparse in numbers, black, wiry and growing
shallew in the seil. The roetsteck tends to be dark brewn and scaly.
Lecation and Habitats

The New York Fern collected for this report was found in a weeded

area at the intersection of County Trunks B and D twelve miles west of
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Belgium, Wiscengin. T=-12-N R=-22-E Sec. 20 TFigure 40. The soil in

this area was rather meist.

Genus Adientum

This is a large and widely distributed genus. Typical ef this
genus is the stalk which is red-black, extremely thin, smeeth and brittle.
The pinnules are delicate and lacy being fan-shaped in appearance and
often overlapping. The seri are found en the underside of the pinnules,
a shert distance from the margins. The cuter margins then curl over the
sorl ferming false indusia. The veins are free, having a distinct pattern,
ferking many times.

Speciest Adjentum pedatum L. — Maidenhair Fern —- Figure 33
Frond:

The frends reach a size which averages sixteen inches high and ten
inches wide. All pinnae are in the same plane, censequently the frend
appears flat.

Pinna:

The pinnae are bluish-green in celer, and usually number between
five and eight en each stalk. The lengest pinnae are located closest te
the tep. of the stalk.

Pinmuless:

The pinnules vary in shape and have very shert stalks. They are
fan-ghaped or ebleng and alternately arranged. The lewer margins are
entire and the upper margins somewhat incised.

Seri:

The seri are lecated on the upper margins ef the pinnase. The




indusium varies in celer frem white te a yellewish green. They are
extremely thin and are feund to be linear in shape.
Rachis and Stalks

The rachis is recurved and extremely slender. The coler may vary
from black to a chestnut broewn and eccasienally green. The stalk is
usually abeut twenty inches in length and of a shining black er dark
brown celer. It is smeeth with the exceptien of a few scales which
are usually feund near the base. The stalks are often censplcuous en
the ground sfter the fronds have died.

Reets and Roetsteck:

The reets tend to be slender and ef a grayish celer. The reetsteck
is the creeping type and grayish brewn in celer. It is frequently feund
with the remains of eld and breken stalks and light brewn scales near
the growing end.

Lecatien and Habitat:

This specimen was found near the bank ef Gough Lake, approximately
twelve miles nerthwest of Saukville en highway 33. T-11-N R~-21-E
Sec. 17 TFigure 40. The soil was on the moist side with many recks

present.

Genus Pteridium

The members of this genus are course ferns. Their roetstocks are
found te be widely creeping ever large areas and eften deep in the seil.
They are less affected by extremes of heat and cold and drought er
extensive meisture. Repreduction of the Genus Pteridium is primerily

by reetsteck grewth, new plants from speres is quite rare.
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Species: Pteridium sguilinum (L.) Kuhn == Braken Fern - Figure 34

Frond:

The fronds are extremely large. Mature plants average three feet
in height and two feet in width. Fronds are triangular in shape and
reflexed to the peoint of almest being horizental te the ground. The
frond is usually divided into three nearly equal parts, the two lower
parts being almost opposite and distinetly stalked. These two parts
are divided into pinnae and pinnules. The upper most part of the frond
is ovate, and is also divided into pinnae. The pinnae of this pertion
are usually divided to a lesser degree and are simple, rather narrow
and blunt-tipped, with the upper most portiens not even being cut to
the midrib.

Pinnas

The pinnase are obleng, distinctly narrow with rather blunt tips.
The lower pimnae are again cut into pinnules at the rachis.

Pinnules:

The pinnules are very close together and vary considerably in
their division and shape. They are also found te possess slightly
hairy tips and midveins.

Sori:

The sori make this genus rather easy to identify. They are in a
narrow row near the marging of the pinnae, and are covered or partially
covered by the margin of the pinnae which curl over them. Immature
sori are silver-colored, mature ones dark brown.

Stalks

The stalk is rather tall being of about the same length as the

1
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frond. It is rather smeoth and rigid. Immature ones are green, but
as the plant matures it turns to a dark brown coler.
Roots and Rootstock:

The roots are black and wide spreading although they are sparsely
scattered along the rootstock. The roctstock is approximately one-half
of an inch in diameter. It is dark brown in color and scaleless, but
occasionally covered with hair. The rootstock is deep growing, sometimes
being found at depths of ten feet.

Location and Habitat:

This specimen was found in pasture land approaching a wooded area

at the junction of Wausaukee Road and highway 167. T=9=N R=21-E

Sec. 19 Figure /4O.

The fern allies which beleong to this family usually do not grow
very tall. The lesves tend to be flat and scale-like in appearance,
relatively small, and are found to be alternate or opposite in
arrengement. (10) The spores develop in yellow sporangia which are
produced on the upper surface of a sporophyll. Frequently the sporangium
is found near the axil of the sporophyll. The stems of the plants in

this family are creeping in nature.

.

Genus Lycopodium
The members of this genus generally have bright green leaves.

Some speciegs are evergreen. The stems of most species of this genus
are erect, and usually less than twelve inches in height. The leaves

are small, not exceeding one-half inch in length, but they are numerous.
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The sporangis may be rounded or kidney-shaped. The spores are either
concave or convex.
Species: Lycopedium lucidulum Michx. ~- Shining Clubmess —- Figure 35
Stems:

The stems average about six inches in length, branched or unbranched.
The erect stems develop from short obliquely rising horizontal stems
or rhizomes. The stems that are erect are densely covered with bristly
leaves..

Leaves:

The leaves of this species are small, averaging only 3/8 of an
inch in length. They are narrow and lance-shaped, the marging slightly
tootheds The upper leaves are ascending while the lower leaves are
irregularly spreading or reflexed.

Sporophyll:

The sporophylls are slightly smaller than the vegetative leaves.
The sporangia are kidney-shaped and are quite prominent. They are
orange to yellow in color and are found on the upper surface of the
upper mest leaves in the axillary ares.

Location and Habitats

This specimen was found on the south side of Freistadt Road in
Mequon. T~9=N R=21=E Sec., 22 Figure 40. It was found on the banks
of the stream which runs past the Lutheran Seminary.

Species: Lycopedium obscurum Le — Tree Clubmoss -- Figure 36

Stems:

The horizontal stems are found creeping and branching well below
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the ground level. The upright stems may grow to heights of twelve

inches and they are distinctly erect. A single stem which rises about
two inches above the ground, branches and rebranches to form a miniature
bush-like plent. \
Leaves:

The numerous leaves are extremely short, seldom extending over \
cne~fourth of an inch in length. They are flattened, narrow, lance-
shaped and with entire margins which taper te a sharp point. \
Strobilus:

The cylindrical strobilus averages one and one-half inches in
length. They are yellow in color and located immediately above the
vegetative leaves at the tips of the upper branches.

Sporopvhyll:

The sporophylls ere nearly round with a flat bage and a sharply
pointed tip. They overlap each other in the strebilus. The sperangia
are rounded or bean-ghaped. \
Location and Habitat:

This specimen was found in a damp area appreaching a wooded area
at the junction ef Wausaukee Road and highway 167. T-9=N R-21-E
Sec. 19 Figure 40.

Species: Lycopodium complanatum L. —— Running Pine —- Figure 37

Stems:
The horizontal stems are on the surface of the ground or slightly
below the surface, and creeping in habit. The upright stems average

about ten inches in height. They tend to be less erect than the Tree

o
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Clubmoss. As a result of branching and rebranching of the atems, the

plant is semi-rounded and irregular in form. The branchlets are
flattened with the lower surfaces being slightly cencave.
Leaves:

The leaves are tiny, scale~like and united laterally for more than
half eof their length. The margins of the leaves are sharp, spreading
and pointed, while the top leaves are broader and tightly pressed
together.

Strebilus:

The strobilus, averaging two and one-half inches in length, is
found terminally on stems: which extend abeut three inches above the
rest of the plant. These strobilus bearing stems possess a few scale-
like leaves.

Sporophyll:

The sporophylls, light yellow in coler, have abrupt bases and
sharp-peinted tips. The sporangia are almeost reund.
Location and Habitats

The Running Pine collected for this paper was found on the nerth
gide of Freistadt Read, ene~half mile west of highway 57. T=9=N R~21-E

Sec. 15 Figure 40. The area was shaded, but moist.

Family Equisetaceae
Members of this family amnually produce new erect stems which do

not persist. The erect stems rarely grow over three feet in height.
If the upright stems branch, they do se in regular whorls. The erect

stems contain chlerephyll and functien photeosynthetically. The stems
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are cylindrical, and frequently hollew and centain vallecular canals.,
The external surface of the stems and branches is groeved and ridged.
The stems are rough and contain silicen, The leaf sheaths snuggly
surround the nede areas se that when a ssction of the stem in the node
area is pulled off a "popping" neise results. The strobili, may be
sharp peinted or blunt-tipped. The rootstock is cemmenly found branching
and widely creeping.
Genus Equisetun

Many of the species classified in this genus have branches, however,
there are also species found lacking branches er having branches
decumbent. Seme species always branch, in seme cases branching occurs
at regular intervals on the main stem, in whoerls. (10) These plants
have an extensive underground gystem of roetstecks which bear reets at
the nodes. The spores are formed in terminal strobili or cones on the

main stem.

Speciest Equigetum hiemale L. -- Rough Horsetail —- Figure 38
Stems:

The stems average five inches in height and about one-half inch in
diameter. They are slender, erect, but seldem branched. They are rough
in texture and contain silicon. The leaf sheaths which cover the nodes
are cylindrical, and green at first, turning gray in celor at maturity.
The teeth of the sheaths are pointed and brewn.

Cavities:

The central cavity of the stem is about twe-thirds of the diameter

of the stem. The vallecular channels are very small when compared teo

the large central cavity. Figure 10.



57
Stroebilus:
The strobilus terminates a very short stem, and has a rather sharp-

pointed tipe.

_Rootstecks

The rootstock is widely creeping and branches considerably.
Location and Habitat:

This specimen was found on the nerth side of Freistadt Road, one=-
half mile west of highway 57. T-9=N R~21-«E Sec. 15 Figure 40, It
was located in a wooded aresa, clese to a stream which runs through this
arede
Species: Equisetum pratenge Ehrh. -~ Meadow Horsetail —— Figure 39
Fertile Stems:

The fertile stems average fifteen inches in height and they stand
erect. When they first appear in the spring, they are unbranched.
However, after the strobili disappear branching begins.

Sterile Stems:

The sterile stems average eighteen inches in height. These stems
are erect and they are annual. Stomata are borne on the stem in two
distinet bands. The internodes are approximately one inch apart with
the first internode being slightly shorter. The leaf sheath which
covers the nedes are cup-shaped and clasping. They possess sharp pointed
teeth with dark centers and white margins. Branches which develop are
approximately five inches long and in wherls around the stem.
Cavities:

The centrsl cavity is about one-third the dismeter of the stem,

with the vallecular cavities being much smaller,




Strobilus:

The strobilug is about one inch long and pessesses a blunt-tip.
Rootstocks:

The rootstock is slender and black. It is a horizentally creeping
structure found rather deep in the soil. The roots are black, and wiry
in structure.

Location and Habitat:

This specimen was located on the north side of Freistadt Road, one-
half mile west of highway 57 T=9=N R-21-E Sec. 15 Fieure 40, It
was found in an area close to the stream running through this ares.

The soll was extremely rich.
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Figure 24

Osmunda claytonis L.

Interrupted Fern
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Figure 25

Botrychium virginianum
(L.) Sw.

AVN

Rattlesnake Fern
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Figure 26

Camptogerus rhizephyllug
(L.) Link

Walking Fern

Figure 27

Athyrium Filix-feming
(Lo) Roth

Lady Fern
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Figure 28
Onoclea sensibilig L.

Sengitive Fern

Figure 29

Cystopteris bulbifers L.
Bladder Fern
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Figure 30
Cystopteris fragilis
(L.) Bernh.

Fragile Fern

Figure 31
Thelypteris phegopteris
(Le) Slessen

Leng Beech Fern
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Figure 32

Thelypteris noveberacensis
(Lo) Niewl.

New Yerk Fern

Flgure 33

Adiantum pedatum L.
Maidenhair Fern
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Fgure 34
*  PBteridium aguilinum
(L.) Kubn

® Braken Fern

Figure 35
Lycopoedium lucidulum Michx.
Shining Clubmoss
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Figure 36
Lycepedium ebscurum L.

Tree Clubmeoss

Figure 37

Lycopedium cemplanatum L.
Running Pine



Figure 38

Equisetum hiemale L.
Rough Horsetail
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Figure 39

Equigetum prgtenge Ehrh.
Meadow Hersetail
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IV. SUMMARY

The purpose of this report was to collect, press, identify and
mount on herbarium paper specimens of the phylum, Pteridophyta, which
are found in Ozaukee County. Family and genus descriptions are presented
as aids for identification. The detailed descriptions given for the
eleven species of ferns and five species of fern allies collected will
help in the identification of such specimeng found. The reproductive
patterns and morphology will give students a better understanding of
the organisms included in this phylum.

CONCLUSION

It is the opinion of the writer of this report that students will
derive greater benefit from their study of this group of plants because
they will have the opportunity to observe representative species of
ferns and fern alllies awvailsble in Ozaukee County before going into the
area to obtain specimens from their natural habitat. The students will
have had previous experience with an identification key so that in the
event s specimen is found that has not been identified, the key may be
employed for identification purposes. Understanding family and genus
descriptions will help in the identification of specles which possibly

were not found and collected for this report.

RECOMMENDATIONS
It is the recommendation of the writer that this report on
pteridophytes be used in the high schools of Ozaukee County in the

general science and biology classes.
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It is alsc recommended that similar studies for the other plant
groups be conducted in Ozaukee County. These could also be used as
aids in teaching plant biclogy to students of general science and bioclegy

in this county.




V. GLOSSARY (10)

Ascending - Directed upward in relatien to the axis.

Axil - The peint just above the base of a leaf, between it and the
main stem..

Blade ~ The leaf-like usually flattened part of a fern frond, as opposed
to the stipe which is the stem-like stalk.

Chlerephyll - The green coloring matter visible in leaves of plants.

Cone -~ An aggregation of spore-bearing leaves on an elongated stem.
Crenulate - With fine rounded teeth.

Dersal - The underside of the frond.

Elaters = A filament or filamentous appendage for dispersing spores.
Entire - Not toothed or divided.

Frond - The leaf of a fern, usually consisting of the blade and stipe.
Glandular - With glands, which are often spherical and raised on a stalk.

Indusium - (Flural indusia) The covering of a sorus, usually formed
by the margin of the freond.

Linear -— Long and narrew, with parallel margins.

Node - The level of a stem where a leaf is borne, or in Eguigetum, a
joint of the stem.

Obleng -~ Two or three times as leng as broad and with parallel sides.
Pedicel - The stalk of a flower or of a cone.

Pinna - (Plural pinnae) A primary division of a frend.

Pinnate - Cut into pinnae.

Pinnate-pinnatifid - Pinnate, with the pinnae deeply lobed.
Pinnatifid - Deeply lobed but with the lebes cennected at the base.
Pinnule -~ The secondary division of a frend.

Rachis - The main axis of a blade.




71

Recurved -~ Curved backward or downward.

Rhizome - An underground root-like stem, sending up leafy shoots from
the upper surface and emitting roots from the lower side.

Serrate - With teeth on the margin.
Sessile -~ Without a stalk at the base.

Sheath = The collar-like structure at the base of each joint of the stem
in Equisetum.

Silex - Silica, Si0,.
Sorus - (Plural sori) Fruit-dots, made up of a collection of sporangia.
Sporangium ~ (Plural sporangia) A globular case in which spores are
produced. A microscope or hand lens is normally needed
to see the sporangia clearly.

Spore - The usually microscopic reproductive bodies of lower plants.

Stipe - The stalk of a frond from the rootstock to the first pair of
pinnae.

Strobili - An aggregation of sporophylls resembling a cone, found in
clubmogses and horsetailg.

Ternate — With three nearly equal divisions.

Whorl - An arrangement of leaves or branches, where several radiate from
one level of the main stem.
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