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By George Campbell Carson

those who are able to read her,

nsture has been called an open
book. How wonderful and how
gigantie 1t is, only those who
have power to decipher the inner mean-
ing can know. Few people realize
when wanderihg through deep forests,
or on the shores of mighty seas, that
they are perhaps trampling on the com-

pletest history of animal life and evo-
lution written in stone, lava or bed-
rock that our little plahet possesses.
They do mnot pause to think that on
the rock strata are inscribed stonies
fascinating as any falry tale. And to
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him who would read and ponder, it is
necessary only that he look along the
surfaces of the flat, smooth stopes and
he will readily discern the beginnings
of the story in the faint tracks of some
tiny creature who plodded over them
when the ston® was In a plastic state.
It may ‘be that he will behold the re-
mains of some floweret which blos-
somed logg-ages before man trod earth,
or the glant tracks of some monster
who wandered aimlessly along the
thores of gome ancient sea, searching
for food. Following these tracks, one
will finally come on the remalins of
the monster creature who made them,
which is the second chapter in the
story.

It may be that tides have rolled out
on the sbere ling and filled these

”

The Pacific eoast was once th:
playground of animals and birds such
as would set the heart of Mr. Bar-
‘num wild with delight. No side show
of the present day can hold a candle
to the everyday sights of that age
swhich preceded alike the circus poster
and man. The largest of our ani-

mals, the elephant, would have felt
small and mcasly among the herds of
real heavy weight champions who
roamed the prehistoric wéods and

tracks; bnt each time this has been
done it marks a period or day of his
habitation; for the sand and slickens
only fill the tracks of yesterday, with-
out erasing them, leaving only a new
plain surface for the new tracks which
are to come. If one follows this trail
he will see where a flood came in from
the upland and left 1ts drift along the
shore. Then stop and examine the
trunks of palm treeés, or a -tangled
mass of ferns; or some of the seaweed
that a tidal wave may have carried
to the uplands. Perhaps some ashes
from a nearby voléano may have fallen
and drifted like snow behind some ob-
ject, and then one can tell which way
the winds blew on that day.

But if one follows the tale to Its
conclusion he will be walking along
the shores of some mystic ocean,
watching the cavorting of some un-
Enown gigantic creature, or listening
to the cry of some strange bird. Per-
haps, if his eye be quick and keen,
he may observe the aszembling of cer-
tain infusoria for the purpose of pro-
ducing a new specles. If he sees and
feels these things he is then really in
touch with the great author of the
book of nature, and on the threshold
of a wotld which ever deepens, broad-
ens and enchants as one advances.

Posesibly a novice in the art of deci-
vhering nature will gay: “How am I to
know a shore line or a prehlistorie river
when I see one¢?” The answer is eany.
With practice one can ‘sopn learn to
distinguish marine and {regeh water de-
posits, for in the sen deposits one al-
ways finds the remaing of seaweed,
while the fresh water deposits shotw
such a marked difference in kind and
degree that even the novice can readily
detect it.

Rules for the Novice

The earth history is divided into
epochs from the time when it was a
molten ball up to the present day.
Each epoch possesses {ts own distin-
gulshing characteristic, as shown in
some form of animal or plant life, and
to him who understands tha signs the
book of nature is an openn book, indéed.

Thus, the precambrian epoch was
an age prior to the time that water feil
upon the earth. Then the molten ball
was too hot for water to fall upon it,
so that the only knowledge we have
of that period are huge dust strata
and possibly some bolling ocean. It is
popularly belleved that previous to this
epoch the earth was but a nebula of
flery mist, till through somé agency the
law of gravity was established and the
mist sought a commoén center, which
produced our earth. The cambrian
epoch followed the precambrian ngd
was the commencement of our lahd
and spgas. During this epoch very little
land was above the surface of the
ocean, At its cloge a few unstable isl-
ends here and there dotted the face of
the globe. Infusoria in the form of 1it-
tle organic cells appeared, also seaweed
and shells, *

The cambrian period was followed
by the silurian, which is noted as hav-
ing proeduced the trilibite, a little sand
crab. The devonian epoch, which suc-
ceeded, produced fishes, the first crea-
tures known to have a backbone. Fol-
lowing the devonian the ¢arboniferous
period was noted for its profuse growth
of vegetation a&nd the huge coal de-
posits of eastern America and Europe,
It is claimed that the first alr breath-
ing creatures developéd during the lat-
ter part of thim epoch. This age was
succeeded by the triassic Jurassip
epochs, which have a dividing line
drawn betweéen them and yet are often
classed as one. These triassic and
jurassic seas were the mother seas of
animal life. Sharks and their kind de-
veloped in the triassic, while all big
reptiles—the first the mono-
treme—Ileft the jurasaic waters to roam
on land. If one observes 6losely enough
it will appear as if within the fins and
lobes of the first fishes wers embryohic
arms, legs and feet, and that during the
jurassic age the embryonic feet burst
forth from ths membrane which fur.
tured them and bore their burdens out
of the mother fluld to the land, where
certain embryonic qualities would: fur-
ther refine the bodies in which Te-
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Monsters develpped, and species mul-
tiplied- until one becomes lost in the
maze of numbers and appalled at. the
vastness of some of the products of
the cretaoeous age. A
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paddled in the edge of
seas.

These early giant creatures
their bones, and with the bones ex-
tracted from the rocky strata many
yards below the preseént surface of the
earth the geologist is able to restore
the shape and semblance of the
original. If the gentle readeér might
transport himself back a few aeons
with this page in his hand he might,
upon gazing about him, think that
the pictures here shown were actual
photographs.

the prehistoric

he has reptile, beast or -bird feet.
Sometimes he takes his name from the
locality where his bones have been dis-
covered; in this way wé have sauro-
poda saurs, which signifies reptile foot-
ed; the theropoda ssurs, meanifng beast
footed, and ornithosaurs, bird footed.

The best fleld In which to seargh for
the remains of sauyry is Wyoming, but
it is possible that there are otheg fields
neéar by Which remafn ~fndiscdvered.
On the Pacific 'slope they are hoften
found - in proximity te coal meas-
ures, and these coa® measures were
islande during the cretaceous period,
and were covered with a profuse
growth of vegetation which - made
them a good home for the saurs.

In California, during the cretaceous
period, much of the land was undér
water. A strip of land about 150 mileés
wide and a chain of islands along the
coast were separated from the stateés
by about 1,000 miles of water. Shasta
county is credited with once having
owned a saurlan 70 feet long; and if
one will observe the bedrock of creta-
ceous times he may sce the tracks of a
saurian made as he dragged his heavy
tail through the vast acres of mud
which surrounded him.

A close study of the saurs reveals
numberless instances where nature has
come to the aid of her ereations. The
bones of the saurian were full of cav-
fties for the purposé o- making them
light. Their heads were extremely
emall; the brain cavity likewise, with
very few, convolutions. They lived in a
time when the earth enjoved her Eden
days; all was serene and still, and the
beauty of the tropie climate was over
all. The ground was eovered with a
thick growth of moss, rerns and flags,
interspersed with a little grass. Sev-
eral specles of birds awelt among their
huge brethreh, thée saurs, and this was
the history of the cretaceous age fot
many thousands of years,

But, finajy, the swamp lands which
covered the earth began to disappear,
to be suppianted by extansive grassy
plains, and then the cret¢aceous age be-
came history. The curtain falls on the
scene and when it rises again the saur
is no more. We are in the tertiary
epoch, and Pehold beasis of the fleld
instead of gy, at animals in the swamps.
The thousands of miles of sea east of
the Sierra Nevadas disappear. Nevada,
Utah, Colorado and Kansas appear as
dry land, with many large fresh water
lakes and rivers. California is now an
integral part of the American eontir/nt.
The “tricero prorsus,” which signi-
fies “three hprned head,” was the lasi
saurfan. Another speecles accompanied
him almost to the end, a huge hipad,
which stood from 20 to 30 feet high,
named the claosaur. The claosauvrs fad
from the tree tops while the tricerotops
prorsus was content to feed from<the
ground. The tricerctops prorsus oftan
had a head from 8 to 10 fzet in length
and was ar Immense animal. .

The Curious Ungulates

If we look for tracks {n the bedrock,
shale, claystons and tuffa of the ter-
tiary perlod we shall see the footprinta
of the ungulate, which m mooﬂ.
The first ungulates weérs queer. anj-

thé énd of each finger was &
The ungulate wére vegetariansg,® thair
feet belng adapted for usa on soft,
boggy ground, but as they advaneed or
as the bogs became harder their little
hoofs consolidated 1into one or two
toes, Three varieties came simultane-
ously Into existencs; two wers mon-
sters, which*often attained the size of
a mastodon or mammoth. Their toes
were short and stubby and they scon
:nv:‘ lvn.y :;.:.thm -’;poclerwhlch are,
oubtless, ® mammals, o
mc;;: advanced and re. "
e cretaceous epoch foilowing the
jurassic contalned no, n , oF &t
least none has been found be to
that period. All animals were o
rigns, which means egg layers. Enter-
ing the tertlary period, the land be-
comes thickly populated with mammals.
The question erises:
came. from?” . A specimey which would
connect the saurs with the mammals
would be a far more vajuable additioh
to. natugal blstory than a  tailless
monkey or a long tailed man. Certa
geologists suggest that the.ma s
which populated the earth.after the
disappearance . of- the . saurs: migrated
_country . ! '“tn . had

left

“Where 8id they-

h‘;]l:he prehiaftc&ic creatures left many
ications of their roamings and their
fights. In fact the fields and woods
are a book of absorbifig stories to
oné with some knowlcd%of geology.
It is not necessary to an

to find the marks and erstand their
meaning. A little studyand t!tcnﬁo;

enable anybody to out
things for himseélf. In the following
grticle Mr. Carson gives some instruc-
tions which are simple and which en-
dow tfhe out of doors with new in-
teres

Ist, 1lke the l1ost Atlantis, and Is now
buried in the depths of a sea. Perhaps
it may be that nature, In changing the
geography of the earth, changed also
her method of procreating the great
monsters of the tértiary age, for we
find them multiplying in rapid ratio,
and soon behold the taplr, the progeni-
tor of thé eélephant and all of our do-
mestie. barnyard animals.  While the
hérbarian animals weére flourishing the
carnivorous . animals coexisted with
them, for claws appeared in the mud
tracks, as well as the remains of tigers,
dogs, bears and cats which had fallen
victims to fierce animal hunger,

Cold Winters Ahead

Every 21,000 years the earth swings
in or describes a circle which changes
the angle at which the sun’s rays
strike the surface. When we approach
the point nearest the sun, which is
called perihelion, it will be 21,000 years
before the earth reaches that point
again. We are now enjoying perihelion
winters, and the sun 18 striking the
arctics at a very flat angle, thus giv-
ing most of its direct rays to the low
latitudes: but in 10,500 years we shall
have aphelion winters. That {s, the
winters will take place when we are
farthest from the sun, and 6ur summers
when we are nearest. This change will
produce short, hot summers, and long,
cold winters. These short, hot sum-
mers evaporate much water, which falls
as snow in the north temperaté zones;
and as, the summers will be 22 days
shorter and the winters 22 days longer
and 20 degrees colder, the snow does
not melt even during the summer.

This theory is evalved by James
Crole and still furthe® developed by
Willlam Wallace. If their calculations
are without error, the snows fell to a
depth of about 17,000 feet-over the
northern half of America and lasted
180.000 vears.

This epoch is known as the glacial
epoch. It came gradually, and, as it
advanced, nature prepared her animals
for it by giving them thick coats of
fur. So we have the shaggy mastodon
and the cave bear .with all the others
who endured this long winter wearing
heavy 'fleeces which primarily were
a2imost hairless. It has now been about
60,000 years since the great fleld of ice
has melted.

The beginning of the Ice age marked
the close of the tertiary age, and we
enter what is calléd the quarternary
epoch to which the ice age belonged.
Nature, through‘all- her history, is con-
tinuously anticipating some future de-
velopment; and so, as it was at the
close of the cretaceous epoch, ‘a new
kingdom came into existénce. Man ap-
peared almost simultaneously in all
countries. He left signs of his pres-
ence in the glacial drift at Trehton, N.
J., and his remadins have béén found
20 feet below the surface at Lansing,
Kan., in what must bs a strata 4f the
beginning of the quartérnary epoch,
while here In California we find traces
of what was perhaps earliest man.

On Table mountain, in Calaveras
county, a skull, cemented in conglom-
erated gravel, was removed from a
shaft which had been sunk for placer
gold 153 feet deép into an old, pre-
historic river, which must have flowed
at about the ¢lose of the tertlary age.
The skull was imbedded first in 17 feet
of gravel Dbelonging to the stream
which drained the landscape bf that
day.. Ther nature Ist loosé ond of her
mighty volcanoss and filled the valley
with lava, depositing four- feet of lava
on top of the gravel.  On this lava
waters from the uplands again found
thelr way, depositing anéther filve reet
of/ gravel, and the volcano belched
forth a sedond formation. This lava
was subséquently covered by 25 feet
of gravel. Thers musi have been a

period of imertla on - the
of the voleano to permit of an
‘actumulation’ of 25 feet of gravel:

" but 1t was followed In time by another been
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of its phosphate of lime, which had
replaced by carbonate of lime, or,
in other words, the skull had been
fossilized Into stone instead of having
bone matter. ‘ .

Most geologists try to discover the
ancest & t- whenever a new
species ‘of

r appears, butylf they
B Soa e el T e e

us age they would see that at
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