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Horsetails and

Club Mosses

By E. LAURENCE PALMER

IN HIS “CAMPANULA” Liberty Hyde Bailey wrote:
“And often when I've toiled with men
Or passed my day with plans and pen
Or fled afar on starry seas,
I join the camp of moths and bees
And wander by the minty pools
To sedge and fern and campanules.”
He concludes with:
“There are two worlds that I know full well—
The world of men and petal bell.”

In no place in this verse does Bailey refer to the
subject of this insert but he does propose a frame of
mind that would be useful if there is to be an interest
in horsetails and club mosses,

Broadly speaking, our modern economy is so tied
to this group of plants, academically, it is so challeng-
ing, and historically, the antiquity of the group is so
great that the opportunities for rich experiences are
so frequent and varied they should not be neglected.
Alice in her Wonderland experienced the thrills of
changing her size. Bailey in his “Campanula” found
relief in entering a realm of tempered fantasy. Sit down
on a natural bed of club mosses or in a “jungle” of
horsetails and let your imagination carry you back in
time to when the diameter of horsetail stems was
measured in feet rather than in fractions of an inch.
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This may take you back possibly 300 million years,
but when you get there you will find more reality than
Alice could ever show you and what you would find
has significance in understanding much of the coal and
fuels that turn the wheels of our modern industry and
give us heat, light, power, everyday gadgets, and prob-
ably the very ink used in printing these words.

HE horsetails and club mosses belong to a group of
plants that includes also the ferns, the quillworts,
the water ferns and so on. They are neither “hosses™
nor mosses but belong to a historically significant group
that lived contemporarily with some of the most phe-
nomenal changes in life that the world has ever seen.
The lycopods to which the club mosses belong reached
unusual development in the Carboniferous period,
when in some areas the dominant tree, Lepidodendron,
soared over a hundred feet into the air, supported by
trunks whose fossil remains can be seen today in
Illinois coal mines where they measure over two feet
in diameter. It may seem to be a far cry from a club
moss in a modern Christmas wreath to another club
moss 300 feet underground in an Illinois coal mine
but the story is there. One of my most distressing
experiences in World War I was to be forced as a
gob at the Great Lakes Training Station to break up
the finest specimen I had ever seen of one of these
fossils and shovel it into a furnace to heat an unoccu-
pied barracks. Had I known nothing of the story of
that stump I might have been happier, but I have never
regretted knowing what I was doing in that case.
Many of the readers of this page will have walked
through patches of club mosses in the autumn and
stirred up great clouds of spore dust. Others may have
seen the fleshy stems of field horsetails in spring and
noted the clouds of spores that come from them when
they are jarred. Given an opportunity, all of these
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spores are capable of germinating and forming new
parent plants. Obviously, there is not enough room
on the earth for this to happen. If we select a hypo-
thetical club moss spore we will find that if it falls o
suitable territory it may develop into a structure knov’
as a gametophyte. This means that it bears gamete
or sex elements. Depending on the species, that game-
tophyte may develop into a wrinkled, fleshy struc-
ture or possibly into a carrot-shaped body. Some-
times these bodies serve as hosts for rootlike fungi,
which help supply the gametophyte with some of its
needs. It may take as much as three years for the
spore to merely germinate, and after it gets started
it may take as much as fifteen years for the game-
tophyte to reach maturity, so don’t form the opinion
that you can grow all of these things in a single season,
though there are some species in which this is possible.
It is common in the club mosses for the gametophytes
to bear both male and female sex organs on the same
plant, and since these can be only a millimeter apart
and another plant may be inches, feet, or miles away
it is rather certain what the ancestry of a new genera-
tion will be. This does not lead to the production
of much variation, and we do not find the variation
comparable to that in organisms in which one parent
comes from one side of the earth and the other from
the opposite side, as is eminently possible in many
other plants and in many animals, including ourselves.

N the horsetails, it often happens that a spore will
develop a gametophyte that bears only organs that
produce male sex cells, while another spore may develo
a gametophyte that produces only female sex org
Offhand, this might sound promising but examine a
few horsetail spores under even a low-power micro-
scope to see what happens. Each spore develops what
looks like a set of springs and these hook on what-
ever may be near. The chances are good that even
before the spore leaves the parent plant it has hooked
itself to a spore from the same plant. Even though one
produces a structure that yields sperms and the other
produces a structure that bears eggs, the chances of
another plant crashing the family tree are decidedly
limited. Under these circumstances, it is no wonder
that horsetails of a given species or club mosses of
given species vary little from generation to generation,
or that they have not varied fundamentally since 300
million years ago, when coal was being made. Study-
ing our horsetails and club mosses of today may help
us to understand those of millions of years ago, just
as studying the ones of millions of years ago may
help us understand those of today. To have a 300-
million-year perspective with which to work is helpful
in some things but possibly a bit disturbing in others.
This, however, makes life more interesting.

HE horsetails and club mosses of today more
Tclosely resemble the horsetails and club mosses of
the Carboniferous than the horse of today resembl
his ancestors of his antiquity. Horses date back
history some fifty million years while the horsetails
may go back six times as far. The horses have changed
more in their fifty million years than have the horse-
tails in six times as long. In all probability it is more



likely that the horsetails will continue on the earth
long after the last horse has vanished.
If we go on with our life history of a club moss or
etail beyond the fertilized-egg stage, we will find
? plants developing as we watch them. At first, the
eveloping club moss may resemble a common haircap
moss, but what we see in the haircap moss bears true
sex cells and is a gametophyte, while what we see in
the club moss develops spores, not sex cells, as an
end product. The conspicuous part of a club moss then
is sporophytic while the conspicuous part of a haircap
moss is gametophytic. Botanists consider that plants
in which the sporophyte is the most conspicuous may
well be more recent and higher in the evolutionary
scale than those in which the gametophyte is more
evident. For this reason we cannot so logically group
the mosses with the club mosses as we can group the
club mosses with the horsetails. Should we elect to
use the common name moss as a basis for our group-
ings, we would find in our category of the mosses Irish
moss, which is an alga, reindeer moss, which is a
fungus and an alga, pincushion moss, which is a true
moss, Spanish moss, which is a flowering plant, and even
some animals that are known as moss animals and
are not plants at all. Truly, the word moss suggests a
very loose classification, if it represents any at all.

F YOU acquaint yourself with the horsetails and
I club mosses by any means you may notice that
almost universally they live at or close to the surface
of the earth. You will notice that many of them develop
gieongly branching structures that form nets or webs

e surface of the earth or just beneath it. There is
merit in this habit. When you realize how easy it is
for loose soil to be blown or washed from one place
or another at the surface, you may get some idea of
how valuable these plants are in anchoring soil and
preventing wind or water erosion. Remember too that
this erosion of which we hear so much may be danger-
ous, not only because of the soil that is removed
but because of the fact that loose soil may pile up
again in a waterway, on a field, or somewhere else
where it is not wanted. You may have noticed how
frequently the best stands of horsetail are to be found

. on raw, bare, railroad embankments. Dig down into
such soil as you find there and notice how quickly
you find horizontal roots, which serve as an ideal
anchoring net that holds the bank in place, protects the
roadbed and keeps the soil from filling low spots.

RDINARILY we do not think of the club mosses and
O horsetails as playing an important role in wild-
life management. If you read through the tabular mate-
rial on the horsetails, you will find that some consti-
tute a favored food, particularly of muskrats and
white-tailed deer. Club mosses are not commonly listed
as being of forage value to wildlife, but opossums have
been known to eat them. If they escaped the craw of

opossum they might well be about the only living

g with such a record.

A person who has hunted rabbits, pheasants, and
similar small game recognizes that many of these
horsetails and club mosses have superior value as cover
into which the game can escape. A rabbit that can save

its life by dashing into a patch of field horsetail may
live to father some more rabbits and keep up the game
supply for another year. These days we hear much of
the importance of ecology in natural history, that is,
of the relation of organisms to their environment. If
we examine the ecology of the different species of club
mosses and horsetails, we will find that in one form
or another they may be found in almost any type of
habitat. Seme favor dry, exposed areas. Some do well
in deep, moist forests. Many like dry sand, while others
do well in flooded areas or even out in standing water.
The soil or the water in which they grow may be
neutral, acid, or alkaline, so, unless man has interfered,
these plants may be found in almost any place and,
since many are evergreen, at any time of the year.

You may notice when you begin studying horsetails
and club mosses more closely that they cannot always
survive competition from other plants, even though
they can survive soil conditions that are too poor for
other plants. Again let us think back that 300 million
years and you would find a world in which there were
no competitive grasses, a world in which whatever
forests there were did not have trees that shed their
leaves. It probably was a world in which great areas
were bare and completely destitute of plants and, of
course, of animals. To these bare areas our horsetails
and club mosses could move just as today they occupy
bare soil in many places.

HE chances are excellent that if you can develop
an interest in these groups in which there are few

“species you may become something of a local authority

on them. The chances are superior that, if you learn
to know these plants well, you will have a much better
understanding of the natural history of the past than
if you depend on dinosaur stamps or models as a source
of information. You may get a real fecling for the
world as it was 300 million years ago and genuinely
appreciative of such plants, whose ancestry extends
back through that length of time. Truly the horsetails
and club mosses are worth knowing.

Carolina
Club Moss




FieLp HoRseraIL
Equisetum arvense

MEeApow HORSETAIL |
Equisetum pratense

Woop HORSETAIL
Equisetum sylvaticum

MarsH HORSETAIL
Equisetum palustre

DESCRIPTION

Vegetative stems to 20-
inches high, or decum-
bent. Crowded or single,
annual, green, hollow;
two surrounding rows of
tubes, which equal num-
ber of external ridges—
may be 6—14. Outer
surface rough. At joints
appear sheaths with
sharp - pointed teeth.
Branches, if present,
solid, 3—4 angled, aris-
ing in whorls at joints,
the lowermost usually
being the longest.

Stems of 3 types, the
sterile or vegetative, the
fertile, and the fertile
that may become sterile.
Sterile stem may become
2 feet high or more, is
unusually slender, pale
green to white, with 8—
20 grooves, smooth be-
low but rougher above.
Branches are whorled,
to over 5-inches long,
slender, 3-angled. Root-
stock is deep, black,
wiry, horizontal.

Sterile vegetative stems
appear after the fertile
stems. Vegetative stems,
annual, erect, to 3-feet
high, slender, with 12—
18 grooves separated by
mildly roughened ridges.
Lower joints do not bear
branches but the upper
ones yield whorls of
slender, feathery,
branched branches, the
lowermost up to 6-
inches long, horizontal,
but drooping at the tips.
Stem hollow by over
one-half diameter.

Stems may or may n
bear cones. Height
245 feet. Erect, pr
trate, or floating, wi
7—10 ridges, with sin-
gle, wide band of pores
in furrows. Nodal
sheaths widen above.
Central cavity about 1/6
stem diameter. Profusely
branched or unbranched,
with lower the longer,
making somewhat flat-
topped shape, slender-
branchedand5-plus,
angled branches.

RANGE AND
RELATIONSHIP

Family Equisetaceae
with but one genus,
which includes about 25
species and many forms
or varieties of which we
show nine. This species
ranges through northern
North America, Europe,
and Asia, and ranges
south in North America
through most of the
United States, but usu-
ally relatively rare in
southern border states or
in their southern
portions.

Family Equisetaceae.
Genetically closely re-
lated to field and wood
horsetails. Range of this
species is decidedly
northern, being found
from Alaska to New-
foundland, and south to
New Brunswick, New
York, Iowa, North Da-
kota, Montana, and
southern British Colum-
bia. It is also to be
found in Europe and in
Asia at about the same
latitudes.

Family Equisetaceae.
This species close to the
field, the meadow, and
the marsh horsetails in
thateachhas cones borne
on special stems. Like
the field, the marsh, and
the swamp horsetails,
lacks evergreen stems
and varies considerably.
It is found in Europe,
Asia, and America—
from Virginia to Ne-
braska and east of the
Rockies, north to the
Arctic Circle.

Family Equisetaceae.
This is a species ranging
from Alaska south to
Oregon and around the
globe at about that lati-
tude. About a dozen
forms recognized, based
largely on variation in
vegatative types includ-
ing branching, coarse-
ness, stiffness, and ar-
rangement. United
Statesrange extends
south to California, Ilk-
nois, Vermont, and
Maine.

REPRODUCTION

Fruiting stems appear
early spring before ster-
ile stems, are to 8-inches
high, unbranched, to
1/3-inch thick. Cone at
top of stem, closely
crowded spore-bearing
structures, which bear
spores in marginal struc-
tures, each of which is
wrapped in 6 long hairs,
which act like springs.
True sexual stage devel-
ops from spores into
green structure, bearing
both eggs and sperms.

Spore-bearing cones at
the end of stems, which
may not survive spore-
bearing, and which bear
unusually large sheaths,
the cones being borne at
the end of unusuallylong
stalks above the upper-
most joint. Other stems
with narrower sheaths
may bear cones at the
tips and, at the same
time, a few whorls of
weak branches, which
may develop after cones
and spores are shed.

Fertile stems are to 8-
inches tall, erect, at first
flesh-colored, with termi-
nal cone, which is shed
early, after which stem
develops much as those
that are sterile. Small
whorls of branches ap-
pear with the cone or be-
fore, these being smaller
than in the sterile stems
and less profusely
branched. Cone withers
early and drops away
after spores are shed in
May and June.

Cone is borne at end of
short portion above
branched stem or some-
times at end of branch:

as well, but these nﬂ
smaller than the te

nal one, which may be
to l-inch long. These
“sporophylls” are parts
of the strobile and bear
“sporangia,” which bear
the spores, which are
wind-borne and develop
into “gametophyte”
stage.,

ECOLOGY

This species varies
greatly in form and
habitat, favoring stream
banks usually rich in
sand, but may be com-
mon in woodlands,
meadows,roadsides,
railroad embankments,
but probably is most
common in damp,
sandy, somewhat shaded
loose soils and once es-
tablished may persist.
Grows in sun or in
shade, in pure stands or
mixed with other plants.

This species is known by
some as the “shade
horsetail.” It may be
found along shady
stream banks in neutral
or rich soils, on rocky
exposures or stream bor-
ders, but usually in the
shade. This species is
found near water but
does not flourish in wa-
ter. In the sterile stage,
the horizontal branches
may droop close to the
main stem before level-
ing off to the horizontal.

Found in and around
water of wet woodlands
or swamps if sun can
penetrate, favors slightly
acid soils that are rich.
The deeply buried root-
stock bears reproductive
tubers and buds. The
tubers are larger and
more oval than are those
of the field horsetail and
the smaller buds may
develop next year into
fertile stems.

Highly variable in habi-
tat and while it favors
flooded areas it is not
too common in water.
Found mostly along
margins of ponds, cold
streams, wooded
swamps, flooded lands,
and similar areas, rather
commonly in the shade.
It is not a common
horsetail and does not
appear in pure stands as
do so many species or
become general in a par-
ticular region,

ECONOMY

Primary value of this
species probably that of
being a soil anchor in
loose soils with the deep
rootstocks playing im-
portant role.

Probably of no great
economic importance,
but of interest to botan-
ists because of stem var-
iations, as described
above.

Of no economic impor-
tance, but, by many con-
sidered one of the most
beautiful of all non-
flowering plants.

This may be attractive
because of its feathery
appearance but its mois-
ture requirements are
such that it is not like
as a popular ornamen
species.




Swamp HoRSETAIL
Equisetum fluviatile

SmoorH HORSETAIL
OR ScOURING RUsH

Equisetum laevigatum

RoucH ScouriNng RusH
orR HORSETAIL

Equisetum hyemale

NORTHERN
Scourine RusH

Equisetum variegatum

SEDGELIKE OR DWARF
ScouninG Rusu

Equisetum scirpoides

eight to 3 feet. Sterile

ms may be branched

r a portion of the
ength, while cone-bear-
ing fertile stems may
well be unbranched.
Stems about ¥ -inch
thick, annual, smooth.
Hollow, with cavities
filling 4/5 of stem, about
20 ridges. Green sheaths
at joints, with sharp-
pointed, dark brown
teeth close to stem.

Fertile and sterile stems
not differentiated. Stems
commonly annual, to
over 3-feet tall and to
Y4a-inch thick at base,
usually unbranched, rel-
atively smooth, with
about 18 rounded ridges.
Sheaths at joints to
1/3-inch wide, spread-
ing upward to form fun-
nel, dark banded, and
with white-margined,
sharply pointed teeth.
Rootstock branching.

Evergreen stems, to
8-feet tall, unbranched,
slender, dark green, with
rough surface, arising in
clusters, with about 30
broad ridges with con-
spicuous rough bands of
silica, hollow, with cen-
tral cavity about 2/3 the
stem diameter. Sheaths
at joints nearly cylin-
drical, tight, with sharp-
ly pointed teeth that soon
wither. Rootstocks
branch.

Evergreen, perennial,
uncommonly branched,
to over 15-inches tall,
with equal length for
sterile and cone-bearing
stems, dark green but
with conspicuous black
and white sheaths,
sheaths at joints persist-
ent, spreading upward.
Ridges, 5-12, rough or
smooth. Leaves 4-angled.
Rootstock horizontal,
slender, black, shallowly
buried.

Stems evergreen, to
about 10-inches long,
prostrate, or curving up-
ward, not commonly
straight, slender, arising
intufts — but, if
branched, then at very
base—green, solid, about
1/25-inch thick. Leaves
at joints, 3, not con-
nected, with persistent
broad, black, white-bor-
dered teeth, apparently
4-keeled, becoming dark
brown to black.

Family Equisetaceae.
Four forms of the spe-
cies are recognized, base
mostly on branching,
coarseness, - and nature
of the cones. This spe-
cies ranges through the
Hudsonian and Transi-
tion Zones of North
America and of Europe.
It is found from Alaska
to Labrador and south
to Oregon, Wyoming,
Nebraska, Virginia. It
was originally described
by Linnaeus.

Family Equisetaceae.
Closely related to rough
horsetail, in which the
sheaths are nearly as
long as broad, and cylin-
drical, while in smooth
horsetail they are much
longer than broad, and
funnel-shaped. It is
found in Upper Sonoran
zone, ranging from
British Columbia
through Minnesota to
Ontario; south to New
Jersey, Missouri, Texas,
and southern California.

Family Equisetaceae.
Rather closely resembles
smooth horsetail, which
see for differences. The
species is found in
Europe and Asia and in
North America from
Alaska to Nova Scotia
and south to California,
Texas, and Georgia with
a number of distinct
varieties in the eastern
and western part of the
range in North America.

Family Equisetaceae.
With three, well-estab-
lished varieties and pos-
sibly some hybrids mak-
ing final identification
difficult, particularly as
authorities seem to dis-
agree. This species in dif-
ferent forms ranges from
Alaska to Labrador and
south to Oregon, Wyom-
ing, and Connecticut;
and into Greenland,
Europe, and Asia.

Family Equisetaceae.
Our smallest living
horsetail, found in north-
ern North America,
Europe, and Asia with
American range from
Alaska to Labrador and
south to Washington,
Montana, Michigan, Illi-
nois, and Pennsylvania.
Single plant may pro-
duce to 100 stems from
a more or less common
base. No commonly ac-
cepted forms or varieties
seem to be established.

Cones may be borne on
separate stems, which
may or may not branch.
ones are about 1-inch
g and about Y% as
ck and may terminate
the main branches or in
some cases the second-
ary branches. Cones
have relatively long sup-
porting base and when
work is done, drop off.

Fruiting cone is ter-
minal, appearing May-
July, either blunt at tip
or with small pointed
tip. Spores are shed and
develop into green struc-
tures that are incon-
spicuous and bear either
male or female organs,
the products of which
unite and from which
develops the conspicu-
ous spore-bearing plant.

Cones appear at tips of
stems from June through
August, with one cone
to a tip, to over l-inch
long, blunt but in some
varieties with a short
sharp tip. For details of
sexual reproduction see
preceding columns. Be-
cause of its characteris-
tics, the plant is known
as scrub-grass, shave-
grass, sunbright, refer-
ing to use of stems as
abrasives for many uses.

Cones are usually under
Y5 inch long, slightly
thicker than the support-
ing stems, in general egg-
shaped but terminated
by a rather sharp point.
When the spores are
shed the bare axis, which
supported the cases, may
persist, giving these
stems a distinctive end
(strongly apiculate).
Since in the northern
part of the range the
stems may not survive
the winter.

Cones are small, black,
terminal, stemless, with
sharp-pointed tips, ap-
pearing as snow disap-
pears and beginning
spore - shedding when
snow vanishes, continu-
ing shedding until late
summer. Reproduction
by rootstock division
probably surer than by
spores.

Usually submerged
stems begin early devel-
opment before ice melts
and green stems ringed
with black - toothed
sheaths may show in
water before land plants
show much develop-
ment. In southern part
of range, cones are pro-
duced about the last of
May, the spores are
shed, and cones that are
spent are shed. The spe-
cies is known as water
horsetail, mud horsetail,
paddock pipes.

Favors damp areas, on

sterile sand or equally"

sterile clay as well as on
rich soils of meadows
and prairies. The spores
bear twisting hairs,
which interlock with
those of other spores,
making a mass in horse-
tails that guarantees that
even though spores de-
velop into structures
bearing male or female
units they shall be close
together and fertilization
may be assured.

May favor relatively dry
banks or may do well on
moist slopes either in the
shade or sun, but most
commonly probably in
the shade. Because of
size and relative abund-
ance this plant is well
known. Burned, the hol-
low jointed stems may
explode with a popping
noise, which Indian
medicine men believe
may put new vigor into
those who are ill.

Found in zone north of
42nd parallel to beyond
Arctic Circle with rec-
ords in all of the states
bordering Canada.
Found in areas rich in
lime, often following
lime outcroppings, but
may be found in wood-
lands, meadows, beaches,
sandy slopes, and bog
margins still favoring
lime deposits, but not al-
ways demanding such
situations.

Sporadically common in
evergreen woodlands,
swamps, springy banks,
borders of ponds, brooks,
and waterways, and even
on wet ledges or gorges
clinging to rock crevices
but may appear in open
fields upon occasion. Not
so commonly conspicu-
ous in pure stands as are
some other horsetails
and may be almost
wholly buried in loose
soil and mud of environ-
ment.

Probably of no major
economic importance
but may serve to anchor
loose mud of shorelines
d serve slight role in
control. Favored

od of deer, muskrat.

Of no great economic
importance but really in-
teresting to botanists and
probably of some value
as soil anchors.

Some have recom-
mended using the ashes
of burned, rough scour-
ing rush as a polishing
powder, but this is hard-
ly of great importance.

Probably of no specific
economic importance
either to man or to wild-
life and of no great im-
portance in ecology.

Probably of little or no
economic importance
and not listed as food
of wildlife, though they
may very well be eaten
by many forms.
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COMMON OR
StacHoRN CLuB Moss

Lycopodium clavatum

Fmr CLuB Moss
Lycopodium selago

SHiNING CLuB Moss
Lycopodium lucidulum

Bo¢ CLuB Moss
Lycopodium inundatum

DESCRIPTION

Horizontal stems trail at
thesurfaceofthe
ground, bearing roots at
intervals and branching
or sprawling over adja-
cent plants, Ranked in
10 lines, spreading up-
ward, sideways, or down-
ward. Stems are repeat-
edly 2-branched and
covered with leaves,
which may persist many
years. Horizontal
branches may be many
yards long.

Horizontal stems usually
under 1-inch long, bear-
ing tufted vertical stems,
which are to 10-inches
long, repeatedly2-forked,
compacted, or loosely
crowded—including
leaves, may be to ¥2-inch
thick. Leaves to1/3-inch
long, densely crowded,
dull yellow-green, not
showing conspicuous
seasonal differences in
length.

Basic horizontal stem
short and often lost, but
produces stems which
fork 2 or more times,
may bear roots in basal
portion, curve upward
from portion that may
be covered with dead
leaves. Leaves crowded
on stem; are to Y2-inch
long, shiny dark green,
with slightly toothed
margins, with shorter
leaves marking end of
year’s growth.

Stems horizontal or

erect or ascending, de-
pending on lateral su ]
port., The horizonta g

stems creep closely at
the surface or intertwine
with other plants like
sphagnum, are covered
closely with narrow awl-
shaped leaves, which
are likely to twist up-
ward even from the un-
derside, which may
appear to be flattened;
are to 8-inches long.

RANGE AND
RELATIONSHIP

Family Lycopodiaceae.
Differs from closely re-
lated stiff club moss,
Lycopodium annotinum,
most conspicuously in
that stemmed portion
bearing cones is not so
closely leaved as in the
bristly species. This spe-
cies is found in Europe
and in Asia, and in
North America ranges
from Alaska to New-
foundland south to Ore-
gon and North Carolina.

Family Lycopodiaceae.
Represented by single
genus Lycopodium,
which dates far back
into geologic time. At
least 3 varieties of this
species recognized.
Range of this species,
Alaska to Greenland,
and south in higher ele-
vations to Washington
and North Carolina.
Also found in New Zea-
land, Australia, Europe,
Asia, and Antarctica.

Family Lycopodiaceae.
This species is found in
Asia as well as in North
America, where it ranges
from Newfoundland to
South Carolina and west
to Tennessee and Wash-
ington in one form or
another, and is reported
from Japan, China, and
the Himalayan moun-
tains. It does not seem to
be found in Europe. By
many it is believed to
intergrade with the fir
club moss.

Family Lycopodiaceae.
This is another small
club moss, in this case
some fruiting plants,
measuring less than 2-
inches long. It is found
in at least three forms,
is known from Europe
and Asia and ranges in
North America from
Newfoundland to
Alaska and south to
New Jersey (in the
mountains to Virginia),
Ohio, and Oregon. One
found in southern U.S.

REPRODUCTION

Cones or spore-bearing
portion of the stem, sep-
arated from the densely
leaved area by a sparsely
leaved portion, which
branches unevenly into
a number of forks or is
unbranched. Fertile por-
tion is to over 3-inches
long, pale yellow-brown,
with the scales sharply
hair-tipped and tooth-
margined. Spore cases
ripen from midsummer
to late autumn.

Spore cases are borne at
base of upper leaves,
exclusive of those of the
year’s development, and
may persist many years,
are generally hidden by
upcurving leaves. Spores
develop into flat struc-
tures, which bear sex
organs, and fertilized egg
develops spore-bearing
plant. This gametophyte
stage most inconspicu-
ous. Asexual structures
may be borne by upper
leaves.

Spore cases orange to
yellow, borne at axils up
upper leaves, but not to
tip, shed spores abund-
antly from July through
September. Major repro-
duction is by division of
plant body due to growth
and forking. Upper
leaves may also bear lit-
tle bulbs at bases, which
may break loose with
the attached leaf and
form new plant.

Fruiting stems tend to
an erect or semi-erect
position with the fruit-
ing portion at the tip ap-
pearing to be bushy and
to S5-inches long. The

leaves of the fruiting ‘
portion are somewha'

longer than the others—
green, sharp-pointed,
with rounded base but
narrow connection to
stem. Spore cases shed
spores in late autumn.

ECOLOGY

This is a cosmopolitan
species found in a vari-

ety of habitats but com-
mon on forest floor
where trees are not
abundant, orin open
where there is usually
some shade and where it
may form great mats
ideal for outdoor sleep-
ing or for making mat-
tress filling. Because of
its abundance, it is prob-
ably as well known as
any of the club mosses.

Found in damp, cool,
shaded ledges and pro-
tected areas but a vari-
ety, patens, may survive
drier areas. Spore cases
may appear to be borne
in annual zones, and
leaves of this species
may appear to be more
uniform and crowded.

Favors deeply shaded
areas over rocks and acid
soil, and may crowd
stream banks closely in
gorges, often overhang-
ing streams. The plants
do not do well in warm
areas but are exception-
ally hardy and may sur-
vive for months after be-
ing pulled from original
site if the water supply
is restored. Do well in
evergreen woodlands.

As name implies, this is
essentially a bog plant.
It may be considered
relatively rare in the
United States and it is
extremely rare away
from water. If undis-
turbed, it may form in
rings due to radiating
growth from an initial
plant and the decay of
the basic plant, while the
growing tips spread out
radially.

ECONOMY

This species produces
lycopodium powder in
great quantities from
Russia, Sweden, and
mid-Europe. This was
formerly used in flash-
light powders but is now
used to coat pills to pre-
vent them from sticking
and has been used in
high-class face powders
to absorb moisture.
Plants make superior
Christmas wreaths.

Medicinal uses once rec-
ognized are not now con-
sidered valid but it was
used as a cathartic, an
emetic, in ointments as

‘counterirritant, in mak-

ing intoxicants, as ingre-
dients for bringing good
luck, to destroy vermin
on cattle, for fixing color
in woolen goods, and
for dyeing, and with
these long-standing rec-
ords the plant can claim
some interest on our
part.

No particular economic
importance is recog-
nized, though it may
share the reputation of
the fir club moss. This
is and should be a popu-
lar terrarium plant for
indoor use, since it is
hardy, beautiful, rela-
tively slow-growing (to 1
inch a year), and be-
cause it illustrates repro-
duction by vegetative di-
vision, by spores, and by
special asexual bulblets.

There seems to be no
sound economic use of
this plant and even the
fairy-ring development
of the horizontal stems
does not seem to have
aroused any major in-
terest among those who
relish such references.
The bushy fruiting por-
tion is less develope

than in the closely r

lated foxtail club moss,
Lycopodium alopecu-
roides.




Tree CLus Moss
Lycopodium obscurum

GrouND CEDAR,
CREEPING JENNY

Lycopodium complanatum

GrouNDp CEDAR
OR GrOUND PINE

Lycopodium tristachyum

S11FF, BRISTLY, OR
InTERRUPTED CLUB MoSS

Lycopodium annotinum

CaroLiNA CLuB Moss
Lycopodium carolinianum

Horizontal stems are
uried deeply in the soil,
anch freely, bear roots

intervals, and ' are
sparingly covered with
pale yellow, scalelike
leaves. These horizontal
stems lack the length of
those that sprawl at or
near the surface as in
other species. Since
these buried portions
bear the roots, the plants
aredifficultto transplant.

Horizontal stem only
slightly buried at the sur-
face of the soil, branch-
ing freely and irregular-
ly, bearing penetrating
roots and erect stems
that are most frequently
seen. Erect stems branch
freely into 2’s repeated-
ly but have a distinctly
flattened appearance.
Erect stems may stand
to 15-inches high and
be covered with ap-
pressed leaves.

Horizontal stems are
buried deeply in the soil,
bear few if any leaves,
branch freely. The ver-
tical stems arise from
the horizontal branch
repeatedly into 2’s, or
produce one branch that
produces another tier of
branches and this may

‘continue, forming what

looks like a series of
loose open funnels, one
on top of the other.

Horizontal stems trail-
ing, to over 6-feet long,
bearing roots at joints or
irregularly, with leaves
not abundant, usually
buried in debris. Verti-
cal stems arise from the
horizontal, usually sing-
ly, but soon branch and
rebranch, and may reach
a height of over 1 foot.
Leaves of vertical stems
obscurely indicate year’s
growth.

Sterile stems cling close-
ly to ground, bear roots,
are to about 4-inches
long, covered with
leaves, each about 1/3-
inch long, sharply
pointed with spreading
tips, entire, in 6 ranks,
with those of the upper
broad and the lower 4
narrow and scalelike.
The stem bearing the
cone is erect with leaves
in whorls, one stem per
plant.

Family Lycopodiaceae.
This is one of a group of
club mosses in which the
erect branches are either
fanlike or treelike. The
common name tree club
moss indicates the re-
semblance of this species
to the tree form. It ranges
from Alaska to New-
foundland and south to
Washington, Montana,
Tennessee, and Georgia.

Family Lycopodiaceae.
This species is probably
most closely related to
the ground cedar, Lyco-
podium _tristachyum.
The fact that reputable
books give the name
ground pine to both may
be taken as evidence.
This species is found in
Europe and Asia, in
North America from
Alaska to Labrador,
ranging south in some
forms into South Ameri-
ca and Asia.

Family Lycopodiaceae.
This species is found in
Europe and Asia and in
North America, ranges
through Newfoundland
and Quebec to northern
Alberta, and south to
North Carolina and Ten-
nessee. Some authors
consider it a variety of
Lycopodium complana-
tum but it probably is
entitled to entity. Its
rather limited range is
worthy of notice.

Family Lycopodiaceae.
Closely related to com-
mon club moss, L. cla-
vatum, from which it
differs by having fruit-
ing portion of upright
stem not separated from
leaf-bearing portion.
This species in one form
or another, ranges
through  Europe and
Asia; is also found in
North America from
Alaska to Labrador and
south to Washington,
Michigan, and Virginia.

Family Lycopodiaceae.
This is probably our
smallest club moss and
if found in fruit is easily
recognized. It clings so
closely to the ground it
is pulled with difficulty.
This species is found in
the United States from
New Jersey to Florida
but near the coast. Pos-
sibly invalid reports in-
dicate it is not found in
Europe but is found in
parts of Asia,

Cones are borne at tips
of erect branches in
abundance, are cylindri-
cal, to 2-inches long and
yellow. Each leaf is al-
most round, sharply
ointed at free end,
ewhat translucent,
d nearly overlapping
e neighbor. The spore
cases are yellow,
rounded, and bean-
shaped. Mature about
September, but may per-
sist until November,

The fruiting cones are to
2% inches long on stems
to 3-inches long and
borne in groups of 1—4,
Leaves of cones are yel-
low and cases spherical.
Spores are shed from
July through September.
Spores germinate into
deeply buffed crown-
bearing tuberous struc-
ture, which develops a
structure that bears male
and female sex organs.

Erect stems grow to
over 1 foot high and are
definitely treelike in
their general appear-
ance, with the lower
branches the broader
and the upper forming a
flat-topped structure
above which rise the
stems that terminate into
twice - branched stems
that bear about 4 cones
that look like some can-
dle-holders.

Fruiting portion of up-
right stem continuous
with the leaf-bearing
portion, with transition
often obscure, grows to
1% -inch long, yellow-
ish, with kidney-shaped
spore case at base of
each leaf, bearing pale
yellow spores that ter-
minate in an abrupt
point. There is little
difference between the
stem leaves and the cone
leaves but for the spore
cases.

Erect fruiting branch
may be to 10-inches high
but is usually much less
and is unbranched. The
terminal cone is com-
posed of crowded spore-
case-bearing leaves,
whose tips may spread
outward, yellowish
green, with each leaf
pointed at tip and nar-
row-lipped at base. In
South, cones may be to
4 or more inches long,
while in the North they
are commonly shorter.

Found for the most part
in relatively sparse
groupings, usually near
bogs or marshes in
wooded areas, It appar-
ently requires an acid
soil. The two chiefly re-
cognized varieties differ
in that one has the cross
section of erect stem and
three-sided leaves while
the other shows a flat-
tened structure of two
sides primarily.

Sex stages of the differ-
ent club mosses include
a vertical tuber as in the
species, a top-shaped
structure as in L. clava-
tum and wrinkled, par-
tially flattened structures
as in L. clavatum and L.
annotinum. Some of
these are supported by
fungi that act as roots,
while others are inde-
pendent. This species is
found in sandy, grassy
types of habitat, and
in evergreen woodlands.

This species is found
usually in dry sandy
woods or fields where
the soil is acid. The
color is a most attractive
dark blue—green, which
increases popularity of
plant and encourages
flower-collectors to take
it as a specimen but its
underground system is
so great that transplant-
ing is difficult and usu-
ally unsuccessful.

This is a rather northern
species and favors cool,
shaded, sparsely wooded
areas or may almost ex-
clusively cover the for-
est floor in some spots.
The common names of
stiff and bristly club moss
are ably descriptive, and
common name inter-
rupted club moss refers
to the sometimes ob-
scure divisions between
the growth of the differ-
ent years.

Found in a great variety
of types of habitat from
open, grassy, sandy or
moist areas to wooded
bogs and pine barrens
in the shade. No matter
how extensive the
sprawling horizontal
part of the plant may be,
there seems to be but a
single, erect, fruiting
branch per plant. Fruit
stalk rises from older
portion of branching
horizontal portion.

Evidence that this plant
is interesting may be
found in the many com-
mon names it has ac-
quired. These include
ground pine, bunch ev-
ergreen, petits pins, and
others. Other club mos-
ses have common names

ferring to cedars, firs,
‘d other trees but none

'more appropriate than
using ground pine for
this species, though of
cﬁurse it is not a pine at
all.

This is a common spe-
cies used as Christmas
greens and therefore has
disappeared from some
areas near large com-
munities. Good conser-
vation practices should
discourage the use of
these plants for these
purposes because they
serve a role in soil an-
chorage where they
grow, and they have a
remarkable ancestry,
which is only partly un-
derstood.

This species has no great
economic importance as
a great- spore-producing
plant that could yield a
commercial product eco-
nomically. Its greatest
claim is its natural
beauty as seen in its
natural habitat and it is
hoped that it will not be
disturbed anywhere un-
necessarily. '

Within its range most
people use this plant
for Christmas wreaths
but not so commonly
as other species. Its long
horizontal stems with
branches lend it ably to
such use, but its easily-
pulled-up, long stem
also lends to easy de-
struction of the plant.
The plant’s best protec-
tion may be that its
range is mostly north of
centers of population.

Not sufficiently abun-
dant or so easily har-
vested as some other
club mosses as to be of
value in wreath-making,
and apparently not well
known enough by those
who ascribed medicinal
and other values to
other forms to have won
similar recognition. This
leaves the plant to the
mercies of the botanists
who find it interesting.
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nature iNntHe scHooL

ERE was a time “pony tails” were a major interest
I in schoolrooms, There was also a time when
horsetails represented the dominant population of much
of the earth. There was a time when it was felt that
children should do only what they wanted to do in
school. There may come a time when disciplinary
situations may return the rod to popularity. It may
seem far-fetched, but we propose here to suggest that
horsetails and club mosses, properly handled, may
bring a new activity into school that would cut down
on disciplinary difficulties because of the interest they
create, and would provide a sounder basic science than
is now gotten from the average school science text;
or we suggest that our science texts be checked more
carefully with basic academic sources. As a general
thing, the major natural history museums of the
country may be of great assistance here. It is hoped
that the section immediately preceding this section may
be useful in developing a new school interest.

No one can deny that young folks have a consuming
interest in dinosaurs and the environment and times
in which they lived. But dinosaurs are no more, though
we do have some diminutive representatives of the
reptile group. Many dinosaurs lived in areas in which
the landscape boasted enormous horsetails and club
mosses, and their diminutive relatives may be found at
some time of the year in almost any part of the country
—in wastelands, marshlands, sandy country, or lush
meadows and woodlands. Why not set the students. the
task of trying to represent the past in which their be-
loved dinosaurs lived, by beginning to understand local
plants related to those that supported the popular
reptiles by providing the food sources?

This insert introduces you to eighteen cosmopolitan
plants of this group, some of which may be found at
almost any open country spot in the continent. At
Christmas time, many of these plants are brought into
the schools as wreaths and some old wreaths may be
found in attics, storerooms, in schools, or even in florist
shops. If the students decide that they wish to make
their own collections, a beginning in conservation edu-
cation may be made by asking that they use reason,
and collect only small amounts of material so that local
supplies may not be diminished.

Many museums have for sale small plastic dinosaurs.
One of these set up in a terrarium in which small horse-
tails and club mosses may have been established, may
have effective educational possibilities and may create
a better “atmosphere” for appreciating the animals than
is provided by the showcase or laboratory shelf.

F THE above is attempted it may become evident that
I it is not always easy to transplant club mosses and
horsetails successfully. The little Tree Club Moss, for
example, would be exactly the kind of plant one might
wish to have in a terrarium. However, this species has
a deeply buried horizontal stem on which the vertical
stems depend, and without this established, the desired
plants may not survive. It would be much like picking
off an apple twig and expecting the twig to survive if
it were stuck in the ground. If you will look over with
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some care the “write-ups” in the insert, you shoul
find a few species that may be available locally, unde y
conditions that you may duplicate in your terrarium.
Be sure not to try growing a plant that normally grows
three feet tall in your terrarium that is less than one
foot high. Unnecessary difficulties may arise if you
do so, and the plant will certainly suffer.

IN rapid review of the preceding text let’s remind
teachers that any study of coal resources in geog-
raphy or of conservation should be enriched by studying

plants closely related to those which formed coal, and

this may be of tremendous economic importance
throughout the country.

The study in geography of the coal resources of the
world may help one appreciate the changing climates
of the world by remembering that in all probability club
mosses and horsetails have prospered in the same
climates they now find suitable, and that, if we find
coal in remote sections of the earth, we can have
reasonable assurance that at one time the climate in
those places was about the same kind of climate as that
in which these plants now live.

Some schools may have youngsters who would like
to become leaders in some one field. If there are such,
why not start with a plant group that has relatively
few local representatives? Then a good outdoor student
may find that he is the authority for the school or the
county on this group or a portion of the group. If he
wants a real challenge let him set out to try to find th
sex stages of the club mosses of the county or of any
club moss for that matter, preserving them in alcohol
and making an exhibit that has real scientific merit.

HOULD a school be interested in trying to raise some
S of these plants, it would be a sound plan to assign
to some student who may be seeking recognition in a
science-talent contest the job of getting samples of each
of the units in a complete life history of any club moss,
horsetail, or fern. If any student wishes to try this,
for that matter, it might be well to try as a starter
sowing the spores of different plants of the group on
different labeled pieces of filter paper placed under a
jar where they may remain moist, and having for dis-
play and explanation some gametophytes of some of
these plants. This may sound more difficult than it is
unless, of course, you try to raise all the kinds to be
found. Specialization will produce better results.

If you wish to study these plants by “playing” with
a compound microscope, few things will provide more
interest in the plant group than watching what happens
when a bunch of horsetail spores are sprinkled on a
moist surface. If you can get some student who can
learn how to make some particular one of these appar-
ently identical spores produce male plants while others
produce female plants he may be able to earn a doctor’s
degree and come back and tell the school what is what!

DR. E. LAURENCE PALMER, for many years director of
NATURE MAGAZINE's educational program, continues his
special inserts in the pages of the combined magazines.
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