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der for 1944-45. At a regular meet-
ing on October 18th seven new ac-
tive members were initiated. Since
then two more active members and
two associate members have been
added to our chapter roll.

At the regular November meeting
of the chapter, Nov. 15, Prof. R. M.
Rightsell of the Physics Department,
a government licensed aviation in-
structor, presented the use and read-
ing of the U. S. Coast and Geodetic
air navigation maps or “sectional
maps’ as they are frequently called.

Unlike automobile road maps,
which are used to map objects as in
a horizontal view, these navigation
mcps  plcture the country as it ap-

ears from the air above.

tir. Rightsell closed the discussion
by explaining the most common in-
nts found on the instrument

mels of airplanes and compared
them to those found in automobiles.

GAMMA

Medical College of Virginia, Rich-
mond, Virginia

Atfiliated, 1927

Thirteen new active members were
initicted early this semester.

Dorothy J. Tonjes is the treasurer,
and Alice V. MacDonald is secretary

KAPPA

Western lllinois State Teachers
College, Macomb. Illinois

Affiliated, 1935

President, Helen Bailey

Vice-President, Betty Long

Becorder-Treasurer, Jean Fritz

Historian, Dorothy Loring

Editor, Martha Lee

Active members: Faculty, 14; Stu-
dents, 7; Total, 21

BETA

Beta Chapter, Lebanon, lllinois

McKendree College

Attiliated, 1926

November 29, 1944

Dear Editor:

The Beta chapter at McKendree
College reopened its work in Octo-

ber, 1944, with only the faculty mem-
bers present, as all active student
members had left the campus on
account of graduation, entrance into
the armed forces, or entrance inte
war work. However, since October
we have pledged three new candi-
dates: Dr. H. P. K. Agersborg, head
of the department of biology; Miss
Mildred Joseph, biclogy major; and
Mr. Frank Snyder, chemistry major.
The pledges will be initiated some-
time during the present semester.

On account of our small member-
ship, we are not starting any new
projects. However, we have revived
the Waggoner Memorial Trophy, o
traveling cup intended to be award-
ed annually to an outstanding
science or mathematics student. The
1943 award was voted to Paul Mat-
thew Griffin, who is a chemist in «
research laboratory of the Delco
Remy Division of General Motors
Corporation in  Muncie, Indiana.
The 1944 award was voted to Lieu
tenant Cyril Dean Curtis, who is serv-
ing in the armed forces as a meteoro
logist. The names of these students,
with the dates, have been engraved
on the cup.

The Beta Chapter is carrying on ir:
spite of difficult conditions and ex
pects to do so for the duration of the
war.

Sincerely yours,
C. ]. Stowell

Recorder-Treasurer

EPSILON

December 7, 1944
Otterbein College, Westerville,
Ohio
Affiliated, 1929

EPSILON CHAPTER
SIGMA ZETA

President, Janet Shipley

Recorder-Treasurer, Esther Smoot

New Actives Initiated. 8 (2 already
gone to Army)

Total Net Actives, 14

New Associate Members (also net),
17. Professors, 5
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Meetings: ‘ Dec. 6—Christmas Party—profes-
Dctober 18-—formal initiction sors provided entertainment
—talk on history and nature of and served refreshments of
Sigma Zeta by President cake and coffee.
-—refreshments
Nov. l-—Ann Hovermale talked on
her experience as assistant
X-ray technician.
No. 15—Jane Hullitt spoke on
“"Carnivorous Plants”

Prospective plans for the future:
Visit to Batelle Institute
Movies of scientific interest

Blood Donor Party (open to whole
student body)

SOME SUGGESTIONS OFFERED BY THE CHAPTERS IN THEIR
ANNUAL REPORTS

RD CHAPTER
"Several of the other chapters sent the Rho chapter greetings, eic, at the
ime of installation. It's a nice custom and ought to be encouraged. Accord-
ingly, the date of installation ought to be made known in advance to each
~hapter and reminded of the event.
NI ZHAPTER
"1 think that the National office has been doing an excellent job of connect-
:ng the chapters together, expecially through the Sigma Zetan. Because
these are abnormal times, little can be done in our estimation.
£_PHA CHAPTER
‘1. Encourage the wvarious chapters to publish papers in the “Sigma
Zetan' This ought to tie them together until we can have a Conclave
again after the war.
2. Perhaps a circular letter 3 or 4 times a year, between issues of the
"Sigma Zetan”, giving news and items of interest.
‘3. "We must be patient, "sit tite,” mark time, plon for the future during
the war just as we had to do during the depression.”
X. CHAPTER
'Each chapter have o program per year devoted to the national organiza-
-ion.

NEW CHAPTERS IN PROSPECT

Zommunications have recently been received and promptly answered by
ine National Secretary in which full information is sought concerning Sigma
Zeta by interested persons at the Mary Washington College of the University
»f Virginia, Fredericksburg, Virginia and Incarnate Word College of San
Antonio, Texas. Let us hope that our first word from these colleges will not be
the last.

ANNOUNCEMENT

According to present plans there will be an April Number of the Sigma
Zetan published in April, 1945. The success of this issue, as for all such official
organs, depends upon the willingness and promptness of the various chapters
in sending in Chapter News and other suitable material for publication. The
dead line is April 1st. Suppose we all cooperate to make the last issue of the

school year the best.
—Editor's Note
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SULFA DRUGS

(A paper read by Miss Onice Feille, President of Sigama Chapter, Our Lady
of the Lake College, San Antonio, Texas, before the Collegiate Division of the
Texas Academy of Sciences, meeting in Galveston, Texas, Nov. 9, 10, & 11,
1944)

The sulfa drugs constitute a powerful new weapon on man’s ageicng
fight against disease. This is not to say that the battle against disease has been
won. For a large number of diseases, the sulfa drugs have so far proved un-
availing. They are poisonous, mildly so for some people, very seriously so for
others. They have drastically cut the death rate and time required for recovery
in a great number of diseases, and are now being used as a routine precaution
against peritonitis.

The introduction of sulfanilamide as o therapentic agent for use in humans
against hemolytic streptococcal infections (1935) marked the beginning of o
new era in medicine—the era of Chemotherapy. This development and the ad-
vances made in the few years since 1935 have revolutionized the therapy of
many diseases and have reduced the mortality in some to remarkably ‘ow
levels.

The development of the sulfa drugs, on the chemical side, is near and
scientific and well planned, but it did not start that way. Sulfa therapy resem-
bles another farreaching medical technique-—the X-Ray-—in that its origin was
non-medical. But there is also a difference; the X-Ray was seized on by the
medical profession within a few months after its appearance, while the cura-
tive qualities of sulfanilamide remained unsuspected for more than twenty
years.

Back in 1906 a student by the name of Gelmo was mdajoring in chemistry
at the Vienna Institute of Technology. Gelmo chose as his research project the
synthesization of a new chemical compound from coal tar.

There were already hundreds of coal-tar derivatives; some useful some
simply cluttering up the text books. Gelmo added one more, calling it para-
amino-sulfonamide.

When Gelmo's dissertation appeared in 1908, it was duly read by the staff
of the great German chemical trust, I. G. Farbenidustrie. They tried out every
new compound on the chance that it might be of some use to the trust—and to
the German Empire. They found a modest utility in Gedmo's creation. Colcrless
itself, it made some of their dyes faster for washing and milling.

In 1919, the bactericidal properties of certain compounds including sul-
fanilamide, were referred to in passing by two Rockefeller Institute chemists.
They promised a further report by a medical colleague; however, the report
never appeared. Had this lead been followed, some fourteen years and
hundreds of thousands of lives might have been saved. As far as it is known
today, no attempt was made at that time to apply this compound to the centrol
of bacterial infections until the early 1930°s. Credit for the discovery of the
effectiveness of sulafnilamide in the treatment of human diseases goes 1o a
number of workers. The observation was made in 1932 by Domagk that a dye,
Prontosil, given by mouth protected mice against otherwise fatal cases of
hemolytic streptococci. This was possibly the first significant observation of a
series that have led to the discovery of the remarkable powers of sulfanilamide.
In 1835, some French workers found that the dye had its effect because in the
body it is broken down to vield sulfanilamide which is the therapeutic agent.

In 1936, workers of Johns Hapkins confirmed these experimental findings.
In contrast to the remarkable recoveries affected in many cases, the adminis-
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tration of the drug is attended with serious toxic reactions in some instances.
Some patients develop skin rashes, anorexia, dizziness, psychosis anc
Cyanosis.

The drug is readily absorbed and passes into the blood stream and tissues
when given by mouth. It is eliminated from the body in the urine, partly un-
changed and partly as a conjugated derivative with acetic acid formed in the
liver. The drug penetrates all fluids and tissues of the body and is present ir.
these with the exception of bone and fat in about the same amount as in blood.
This rapid diffusion and penetration of the drug is undoubtedly one of the fac-
tors which makes it a successful chemotherapeutic agent.

Sulfa pyridine proved to be more effective in the treatment of pneumonia,
but due to the fact that this drug frequently causes nausea, and vomiting, anc
occasionally causes in the urinary tract, concretions which may prove serious,
attempts were made to find other drugs equally effective in the treatment of
pneumonia. Sulfathiazole, the third of the series, was thought to be the answer.
Sulfathiazole is as efficient as sulfapyridine in the treatment of staphylococcus
infections. It is less disagreeable for the patient than sulfapyridine, but it does
cause renal concretions and probably more skin rashes than the other sulla
drugs. Suliathiazole is also used to eliminate bacterial contamination in storea
plasma. To preserve whole blood and blood plasma, sodium suliathiazole is
added to freshly drawn blood in amounts sufficient to make a 0.2% solution.
The fluid plasma is immediately available for use and the small amount of
the sulfonamide compound present is no serious cbjection to its intravenous
use.

Sulfadiazine, the most recent of these drugs io be introduced for the ireat-
ment of systemic infections, appears to produce fewer toxic reactions than the
other drugs, and to be equally effective in the treatment of various bacteria’
infections with the possible exception of staphylococcus infections. Sulfadiazine
given prophylactically to members of the armed forces to protect them from:
meningitis in case of a threatened epidemic, will not affect their ability to rer-
form tasks requiring hand-eye coordination and swift reaction.

Sulfaguanidine, the least toxic of the sulfa-drugs because of its poor ab-
sorption, is fairly water-soluble, and therapeutically active on various bacteria.
The favorable results in the treatment of bacillary dysentery with sulfaguani-
dine, gave Dr. Huang, of Kweilin, China, the idea of trying it in Asiatic cholera,
which is also a disease that attacks the intestinal tract. He conceded that sul-
faguanidine could give an unexpected effect in the ireatment of this disease.

Experience with respect to the use of various sulfonamides in the treat-
ment of infectious diseases of the colon is reported. Of the sulfonamides com-
monly used for this purpose, sulfasuxidine, or succinylsulfathiazole, was
found most satisfactory, Because absorption of this compound from the
gastro-intestinal tract is very slight, the drug is practically free of all toxic man-
ifestations, and can be administered in large doses over long periods of time.
One of the most important factors in the treatment of ulcerative colitis is the
prevention of recurrences; it is suggested that perhaps the continuous adminis-
tration of sulfasuxidine may logically meet this problem.

Sulfamerazine or sulfamethyldiazine, a new sulfonamide with a molecular
weight of 24.3 is a white crytsalline substance, poorly soluble in water and the
common organic solvents. It is readily soluble in dilute acids and dilute alka-
lies, and may be converted into the sodium salt which is soluble in water. Ex-
perimental and clinical evidence indicates that sulfamerazine is approximately
as effective as other sulfsonamides in the treatment of pneumococcic, meninge-
coccie, and gonococcic infections.
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Bacteria-destroying sulfa drugs may be the solution to the problem of one
type of shock in battle casualties, animal experiments indicate. Eliminating two
of the three major theories of shock causes—that nerves and local loss of body
fiutd are involved-—the experiments demonstrated that the non-acute or chronic
type of shock resulted from blood poisoning by bacteria. “Amazing’’, the
scientists state, is the observation that no deaths or symptoms of shock resulted
when dogs with crushed muscles were given doses of sulfamerazine locally,
intravenously, or by mouth. "I bacteria are not present the toxic factor is not
Isrmed and shock does not result”, the experimenters conclude.

A new drug effective against the kind of germs that cause gas gangrene
in wounds has been developed. Dr. Klumpp, president of the Winthrop Chemi-
cal Co. of New York calls it sulfamylon, and says it is superior to other sulta
arugs in infections with anaerobic bacteria. These germs grow without air, in-
clude the group that causes gas gangrene, and are especially prolific in the
soil of France. Besides its effectiveness against anaerobic bacteria, sulfamylon
has two other advantages over other sulfa drugs. lts anti-bacterial activity is
rot affected by pus or other wound discharges and is not neutralized by para-
amino-benzoic acid.

Encouraging resulis inn weatment of tuberculosis with sulfabenamide, a
soecial kind of sulfa drug, have been reported; however, no conclusions are as
vet warranted as to its curative value. No harmiul, or toxic effects resulted even
when almost an ounce was given within 16 hours, or when over a protracted
reriod. One patient received over 2,000 grams {(about 5 1bs.) during a 16 month
veriod without harm.

Sulfabenamide difters greatly from other sulla drugs now in use. It has
< latty acid linked to it and is soluble in fatly materials. The waxy outer coa:
=1 the tuberculosis germ: may act as a barrier to the penetration of other sulfa
arugs, whereas a faty azid sulfa drug such as sulfabenamide might get
tarough this barrier to attack the germ. The small dosage that can be used,
recause the drug remains in the body for a long time, is another property
which makes it ideal for protracted treatment such as is necessary in tuber
[OISSLORIICH

Although some highly scientific procedures are involved whenever the
suifa drugs are correctiy administered, the mechanism of their behavior in the
nady is still uncertain. It does not appear that the drug kills bacteria directly.
iz does, however, slow down their reproduction. Just how bacterial reproduction
3 slowed down remains problematical. According to one theory, sullanilamide
rautralized enzymes which are essential to bacterial nutrition. The bacteria,
2ing deprived of their essential enzymes, are unable to utilize the food around
‘nam, and they starve in the midst of plenty.

In military surgery, sulfa drugs are of the utmost importance. Every
Armerican soldier who enters the field of operations is provided with a box of
wolve sulfanilamide tableis to be taken internally to prevent infection should
ns be wounded. Wounds packed with sulfanilamide powder seldom become
infacied, and heal faster. They are equally valuable in the treatment of burns
and all kinds of injuries in which the defenses of the body against infection
have been broken down. The process of synthesis and transmutation does not
stop with sulfanilamide; it only begins there. Sulfanilamide is the most familiar,
but some of the other drugs are even more useful to mankind. They are made
in the same way—by detaching a hydrogen atom at one end of the atomic
structure and substituting a subsidiary structure.

Sulfanilamide is a synthetic derivative of aniline which is formed by the
addition of first a sulfonic acid group and then an amido group. All of the com-
vounds in common usage are closely related to sulfanilamide.
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The relation in the following formulas shows how the lormation of the sulia
derivatives is simply a substitution of a subsidiary group for one of the
hydrogen atoms of the amido group.

(NQ! M, NHy
\sg NH NH@ / |
S0 SO, NHC
22 2 2 “
N v cn
Sulfanilamide Sulfapyridine Sulfathiazole
NH;2 NB2 NH,
NH—H 0O N==CH N—C
VAR Va /4
SONHC SO,NHC cH SO, NHC CH
p ST S N AN l
Sulfaguanidine Sulfamerazine Sulfadiazine

Over 5,000 closely related compounds have been synthesized during the
past few years. What new disease these sulfa drugs and those yet to be dis-
covered will cure, only time can telll

ThethlEcmon of Laboratory Wastes
IV. The Preparation and Purification of Copper Sulphate
Hadley P. Harper ‘46 Indiana Central College, Rho Chapter

The subject of this paper is the preparation of chemicals from laboratory
by-products, or as the title indicates, "utilization of laboratory wastes”. The
purpose, however, is not primarily economic but serves rather as an introduc-
tion to under-graduate research. At the same itime it is possible to prepare
chemicals in this manner of a high degree of purity, probably as good or better
than the more expensive quality sold by supply houses.

This paper is the fourth from this laboratory; other preparations previousiy
made were zinc sulphate, potassium chloride, and ferrous sulphate.

During the {irst World War the importation of many chemicals, particular-
ly reagents of research grade, were cut off by the blockade of Germany and
Austria. While this shortage was most acute in the crganic field, many of the
potassium salts could not be obtained in quantity, and rose to prohibitive
levels.

At this time the University of Illinois began the preparation of some of the
scarcer inorganic compounds and the Eastman Kodak Company started iis
program of organic preparations which now literally number into the thou-
sands and have made the United States independent of any other nation in
this field.

The sources of copper wastes in the freshman laboratory are such experi-
ments as the preparation of sulfur dioxide by the action of sulfuric acid on
copper. Other experiments, as in the use of cupric oxide in illustrating oxidation
and reduction, furnish other cooper compounds. Metallic copper from wasie
Eu{'nin’c‘;s, foil, wire, and the like also find their way into the "waste copper con-
ainer’’.

. All this material is heated with sulfuric acids until the metallic copper is
dissolved and the other copper salts are changed to the sulphate. Since sul-
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‘uric acid is strong, stable, and has a higher boiling point than most of the
other commeon acids, heating until sulfur trioxide fumes are evolved will re-
nove most of the other acids from solution. For instance, if cupric chloride was
in the mixture, it would react with sulfuric acid and form copper sulphate and
hydrochloric acid; the latter would boil off at a temperature much below the
boiling point of sulfuric acid. The solution then would contain copper sulphate
and the sulphates of other metals, such as iron and zinc. Insoluble matter, as
sand or carbon, would probably be present in small amounts.

Atfter dilution, insoluble impurities may be removed by filtering. The fl-
trate can then be concentrated by boiling until copper sulphate crystallizes out,
since copper sulphate is more soluble in hot than in cold water. Moreover,
crystallization from solution should give a pure product. These two successive
steps seem simple but are the fundamental principles involved in the purifica-
ton.

After a crop of crystals has been obtained on cooling, the solution may
pe drained off and evaporated down until saturated at or near the boiling
voint. On cooling, a second crop of crystals may be obtained. This process
may be repeated until most of the cooper sulphate is obtained relatively free
from impurities.

However, in crystallization, certain ions, particularly the iron ion present
in the solution, may replace the cooper ion in the crystal lattice. A few other
metallic ions act similarly. Another source of impurity is the absorption by the
mass of crystals of « little of the solution, very much like the absorption of water
by a sponge. Hence, these crystals may contain small amounts of all the
soluble salts in the solution.

The different crops of crystals are now made into a fairly concentrated
solution with distilled water and boiled with a small amount of nitric acid to
oxidize iron to the ferric state, in which condition it will not crystallize with
copper sulphate. At the same time the small amount of soluble impurities are
highly diluted. A second series of crystallization then should yield a relatively
pure product, free from iron and containing but a fraction of o percent of the
soluble impurities absorbed mechanically among the crystals. The crystalliza-
tion may be repeated from three to five times and an almost chemically pure
oroduct obtained.

The size of crystals can be controlled by the rate of cooling which in turn
controls solubility and rate of crystal growth. Rapid cooling gives small cry-
stals while slow cooling favors larger crystal size.

As but two crystallizations were made, these crysitals may be less pure
‘han those previously made. However, by the ordinary methods of qualitative
analysis, no metals other than a faint trace of sodium were detected.

OUR INHERITANCE FROM THE ICE AGE

A paper read at a recent meeting of the Alpha Chapter by E. E. List of the
Department of Biology and Geology in Shurtleff College.

Admiral Byrd has given us a picture of the Ice Age conditions which still
orevail on the Antarctic Continent. These same conditions prevailed recently,
geologically speaking, upon North America and by their presence left a valu-
able heritage for mankind.

linois has been particularly fortunate in this regard. The destructive
forces of five great ice waves have brought fabulous stores of natural resources
and made them available for our use.

The geologist in order to unravel the story of the past must study the
agents and forces as they exist today, and learn from these sources how to
reconstruct former conditions. For every effect there must be a definite and un-
derstandable cause, so we study the present forces to better understand the
past.
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There are two types of glaciers existing today: (1) the valley glacier and
{2) the continental glacier. The first is found in the high valleys of mountain
ranges. The "ice river” flows out of the valley to the foothills and melts. At the
same time it plucks rock material from the sides and bottom of the valley. Any-
thing immovable is polished and striated and left in the valley. Each winter
vast accumulations of snow pack down to form ice and this flows out into the
lower valley during the summer.

The glacier dees not flow as one large piece of ice but with a differential
motion—the grains or crystals of ice tumble over each other like buckshot in a
bag, exchanging places without breaking the crystals. In this way the debris
becomes mixed throughout the ice.

The material carried along in this way by the ice becomes the moraines
when dropped as the ice melts.

The continental glacier is an ice cap on a continent, covering all or part
of the land mass as is the case in Greenland and at the South Pole at present.
Here are vast masses of snow piling up so high that it is forced to move out in
all directions and if part of it reaches the ocean the ice breaks into pieces and
floats away as icebergs to melt in warmer waters.

Fortunately for us ice floats. If ice did not float all the water on earth
would long ago be locked at the poles as ice and the rest of the earth would
be bone dry. The erosion of a continental glacier is somewhat similar to the
valley glacier, but on a larger scale. The snow accumulates on the continent
in huge amounts and then moves out in all directions.

This occurred in Europe as well as in America during the recent ice age
some 30,000 to 50,000 years ago. There were three centers of origin in Canada,
(1) In Quebec, (2) Just west of Hudson Bay, and (3), In British Columbia. From
these centers the ice moved south over the U.S.A. to a point near Marion,
Illinois. There were, perhaps, five different waves of glacial periods allowing
vegetation and animals to migrate back and become established. Even today
we do not know whether we are living in one of the interglacial periods or
whether the ice age is over for a while.

It is well established that we are living in one of the critical periods of the
earth’s geological history. These ice waves modified the early topography of
the northern states. The centers of origin sutfered greatly by erosion, having
lost most of the soil. The outer belt gained most by a drift deposit varying from
a few inches to 600 or 700 feet in thickness. In the Mississippi Valley the drift
is from 20 to 40 feet thick.

The drift is o heterogeneous mixture of weathered and unweathered
material and on the sides is a deposit of outwash made up of sand and gravel.
On top of this drift is a wind blown dust from the adjacent river flats covering
thousands of miles of our best farm land up to 50 feet or more in thickness.

The ice age was long and complex. In many places many 1ayers of
drift are found sometimes including peat and other evidences of warm climates.
The epochs in order of occurrence were as follows: 1. Nebraskan, 2. Kansas,
3. Illincian, 4. lowan, 5. Wisconsin. The interglacial periods were much longer
than the glacial periods. Not only was the pre-glacial topography profoundly
altered but old drainage lines were also notably changed. Valleys were filled,
river basins altered, and many lakes created. This is now revealed by well
borings. The most important event was the glacial origin of'the Great Lakes all
of which owe their existence to glaciers except Lake Supem?l"-

Glaciation has given Illinois not only flat or gently Irolhng farm lands but
also rich productive soils. Much of the land is mantled with young drift or loess
in which weathering has progressed just far er_lough to make the soil highly
fertile and not too far to leave it sterile. The soil is young e'n_ough to contain ail
the plant foods and also ‘possesses all the physical qualities of a good soil.
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However, it will require the thtelligent cooperation of the farmers, if the scils
are to continue to produce as they have done in the past.

Ground water is abundant in the drift of the drift-covered area. The largest
and mest available supply occurs in the sand and gravel areas, and which
may be tapped by drilling anywhere.

Sand and gravel are furnished by the glacial out-wash and this has be-
come one of the important industries of the state. Millions of cubic yards of
sand and gravel are available in the fan-like deposits beyond the moraines.
Millions of dollars worth have been taken out and vyet the total reserve has
scarcely been touched.

Moulding sand-—partial weathering has given it binding quality—is alsc
very abundant. Old river beds uncovered by new river valleys contain talls,
rapids, and steep rocky gorges in which power sites abound. Glacial lakes,
long, narrow, and deep, filled with clear, cool water are a sign of a young to-
pography and furnish a delightful vacation land.

At the beginning of the ice age a great many animals and plants existed.
Since then two types of evolution have been noted, 1. Expansive, rapid propa-
gation, strange and grotesque types prospered. 2. Repressive, adverse condi-
tions making struggle for existence fierce changed life to produce the more
frugal, better fitted, and more intelligent forms of animals. The Ice Ages with
recurring cold climates was such a time. Only hardiest forms survived. It is one
of the principles of bioclogy that adverse conditions up to the breaking point,
bring out the best in any organism or group of organisms.

It was in this setting in Europe, where adaptability and intelligence were
at a premium, that man began to emerge from his primate ancestry. The Java
man (Pithecantropus erectus) is believed to belong to the first or second glacial
epoch. The Heidelberg man appeared at about the time of the second glacia-
tion. Not much is known about these early races of human beings. By the third
interglacial period the Neanderthal man was scattered all over Europe and by
the fourth glacial period a great race of men, the Cro-Magnon, had over run
most of Europe, also. This was « fine race of men and we include them in our
own species Homo sapiens. The ice age drove men tc the caves and developed
the montal side as well as the physical. In the caves cre found bones, char
~oal and sketches of animals on the walls.

When Louis Agassiz announced the glacial hypothesis, world wide re-
frigeration, the world was aghast. So overwhelming was the evidence and sc
convincing the logic of the arguments and so fruittul the philosophy that today
the hypothesis is accepied by all enlightened people. It is one of the out
standing triumphs of the scientific method of thought and has contributed much
weight to current scientific technique and philosophy.

During the closing years of the last century, deposits of ancient glacial till
have been found widely scattered all over the land masses in every geological
era called glacial tillites. Even in the period (Archeozoic) at the very dawn of
geologic history, perhaps 1,000,000,000 years ago.

So it seems that glaciation has been a perfectly normal and fairly com-
mon episode in the history of the earth and will continue, without doubt, as
long as the sun illuminates the earth. This leads to a critical re-examination of
the old view that the earth was once hot and gradually cooling would become
cold and dead in time. In place of this theory we now have the optimistic and
hopetul view of a long and peaceful future for mankind, if we can learn to live
together peacefully.

At the present time man's worst enemy is man himself as “"Man's inhu-
manity to man makes countless thousands mourn”. The great German poet
Goethe once said, Against stupidity even the gods fight in vain.”





