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I. INTRODUCTION 

The ferns and fern allies in this report have bee. collected frcnn 

various habitats in Ozaukee County, 'Wisconsin. These plants comprise 

the plant group knovn as' the pteridophyta. (3) The ferns found in 

Ozaukee County are represented by three families, the Polypodiaceae, 

Osmundaoeae and OPhiog1ossaceae~ the fern allies are represented by 

two families, the Equesetaceae and Lycopediaceae. A general disenssion 

of the reproductive cycle of ferns and fern allies will be followed 

Qy a description and photograph of each specimen collected in Ozaukee 

County. 

Statemgt 2t .Ya! Problem 

It is the intent of this stUdy to collect and identify representatives 

of ferns and fern allies round in Ozaukee County. The specimens oollected 

will be added to the herbarium collection or Homestead High School, and 

can then be used in helping students to identify all forms of pteridophyte. 

in this locdity. 

Pgrp,se 

'rhe purpose of thi8 study is to help students in the identification 

or ferns and fern allies that are found 1m Ozaukee County. The students 

that will be benefited from this study will be those taking oourses in 

general scieRce and biology in the elementar,r and high schools in Ozaukee 

County.. 
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Although there are: :many books written em ferns and fern allie's, 

including Gue titled "Ferns and Fern Allies of Wisconsin· by Tryon, 

Fa.set, Diemer and Dunlop (10) there is net a specific report em. the 

pteridophytes of Ozaukee County. This study will make the identification 

of ferns and fern allies in this locality mueh simpler for all teachers 

and studeDts of general science and biology., The &vailabillty of speeimens 

in such a colleetion might increase the interest and use of pteridophytes 

in such science eoursea.• 

00 1m3tati911' 

The results of this study will be significant only to the. schools 

in Ozaukee County that have general science and biology in the school 

curriculum.. 

Basig !sm1lmt.en, 

It is assumed that the researeher "'ill find, collect, identity and 

mOUllt on herbariwn paper speeimens o! all speeies of ferns and fern aJ.liea. 

in Ozaukee COUD.ty. 
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The sporangium open by means of a longitudinal slit when mature 

and the spores are discharged usually as a fine dust-like material whioh 

is easily scattered qy air currents. The gametophytes whiCh are produced 

~ the spores are alse of minute sizes. In some species the spores 

germinate so that the gametophytes develop well below the surface of' 

the ground, for others the gametophytes are found olllly moderately below 

the surrace, while in still other oases the gametophytes develop on the 

surfaoe of the ground. (3) 

The gametophytes of the clubmosses are very difficult to find and 

stu~ because of their microscopic size and subterranean location. 

Subterranean gametophytes are saprophytic in nutrition and are associated 

with an endophytic fungus. Those gametophytes that develop on the soil 

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 olubmoss almost twenty 

years to oomplete a life cycle, developing from a spore; to a gametophy'te 

and then to a mature plant. (3) 

The gametophytes of some species are like miDute, rounded tubers 

with tiny hair-like rhizoids at their base and lobes on their tops. () 

Most or the inner lobes bear the male sex organs, the antheridia, while 

the outer lobes bear the female sex organs, the archegonia. (3) Figure 8. 

The sperm which possess fla.gella swim to the eggs to effect fertilization. 

Hence, like the ferns, aeme moisture must be available in order for 

fertilization to occur. The embryo produced from the fertilized egg 

ebtains its nourishment from the gametophy'te until it becomes photosynthetic. 
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ijorgsrtaAs 

The horsetails comprise the order Equisetales, which ha.s ene family, 

Equisetaceae and one genus EQuisetume HGrsetails are found in largest 

numbers in the temperate zones, with the number decreasing toward the 

poles and equator.. They will grow in just about any kind of soil, 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 above ground 

portien of the p~ant dying back each year, but the underground portion, 

the rhizome, is perennial. (12) The plant is seldom more than three 

feet high, however, there is one species found in the tropics which 

reaehes heights of thirty or more feet e The stem of the plant has a 

distinct pattern of 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 oontain 

chJ.orophyll in both the main stem and branches, and therefore are 

photosynthetic. The stems of most species of horsetails are hollow 

except in the node areas. The external surfaces of the stems and branches 

are fiuted with grooves and ridges that contain gritty silicon particle&. (3) 

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 located on 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 91 
• 
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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 ca.nals, 

ca.lled valleeular cavities. (3) Figure 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 a.bove ground stems and branches, and are alse 

fluted with grooves and ridges. They alae have the equivalent of leaf 

sheaths, but they are densely covered with hairs and lack chlorophyll. ( 

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 immediately· adjacent to the node. Figure 11. 

The surface of the strobilis is composed of hexagonal scales tightly 

fitted together. A stalk extends from the center of each seale 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 m.aturity the strobilis 

elongates slightly so that the $porangiophores 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, a.re 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 elater., which remain attached' to 

the:~ outer spore wall in only one area.· Figure: 1'3. Elaters are extremely 

hygroscopic in that they are) af'fected by changes in atmospheric moisture 

and consequently may curl about the spore body or uncurl and extend away 
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from the spore"' body. Figure 1'3-A... This twisting action may aid in the 

dissemination of the spores., Elaters of adjacent spores orten become 

entangled which results in many spores developing into prothalli in 

close proximity to each other., This may be of selective advantage in 

that fertilization may be effected with greater assurance. (3) 

A comparison of the maJ.e and female prothalli finds the male 

prothalli to be extremely small, of yellowish green color and slightly 

lobed.> The female:: prothalli' are a great deal larger, almost one-half 

ineh 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 severa]. hundred sperms'., (3) Figure 14.. Each sperm. has 

numerous cilia at one end, with the other end fiattened and widened 

into the shape of a paddle.. Figure 15. The archegonia develop among 

the lobes along the edges of protha.lli. ('3') A single egg is located 

in the base of each archegonium. Figure~ 1"6. Once the egg is fertilized 

by a sperm it will develop into a horsetail plant. 
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Pinna 

~ Pinnule 

lFigure 2
 
Pinna, Pinnules, Pinnulets
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Figure 3 Figure 3-A
 
Fern Sporangium. Ruptured Sporqngium
 

Figure 4 
Prothallus 
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Figure 5
 
Archegonium 

Figure' 6
 
Antheridia and Antherozcids
 

Figure 6-A 
Sperm 


