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CAL SOCIETY OF MINNE! s devoted to
he study of GEOLOGY and MINERALOGY for their cul-
tural value,

OFFIGCERS
Joseph W. Zalusky, President, Mabel Williams, Director
Charles B. Howard, Vice Pres. Leone Patricia Knox, Director
Loretta B, Koppen, Sec. & Ass't. Editor Chas. H. Praoaton, Director
Alger R. Syme, Director & Baitor, Mary Iupient, Tressurer
George A.Rickert, Director,

Charles H. Preston

ME] From October to May inclusive our Society meets
every MONDAY evering, not a holiday, in the large auditorium
on the 4th floor of the Public Library at Hennepin Avenue
and 10th Street, Minneapolis, Minnesota, at 7:30 o'clock P.M.

From June until September, inclusive, we have a program of

fleld trips. Vieltors are very welcome, always.

For residents of Hennepin and Ramsey Counties $3.00
annually, plus $1.00 additional for your wife, husband, or
dependent farily members; for those residing elaewhere, $1.00

per person.
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EpwarD Pareis BurcH

1870~ 1945




. IN MEMORIAM EDWARD PARRIS BURCH

EowarD PARRIS BURCH wAs BORN IN MenomoNie, WisconsiIng,
IN 1870, DURING HIS EARLY SCHOOL DAYS, HE TOOK PART IN
HIS FATHER'S BUSINESS, AND EVEN AT THAT TIME DISPLAYED A
LOVE OF ORDER AND SYSTEM, IN THE MANNER IN WHICH HE KEPT
THE 800KS. HE ALSO SHOWED A FONDNESS FOR MATHEMATICS
BUBSEQUENTLY HE ENTERED THE UNIVERSITY OF MINNESOTA AND
WAS GRADUATED AS AN ELECTRICAL ENGINEER IN 1892, WHILE
PURSUING HIS STUDIES AT THE UNIVERSITY, HE TOOK MANY SUB~
JECTS NOT USUALLY AVAILABLE TO ELECTRICAL STUDENTS, AND IN
THESE, HE HAS STATED, HE FOUND GREAT HELP AND ASS|STANCE
THROUGH THE YEARS OF HI§ PROFESSIONAL WORK.

FOLLOWING GRADUATION FROM THE UNIVERSITY, HE ENTERED
THE EMPLOY OF THE TwiN CiITY RAPID TRANSIT COMPANY, WHICH
AT THAT TIME, WAS RAPIDLY EXPANDING ITS LINES AND POWER
PLANTS. HE HAD CHARGE OF THE INSTALLATION OF THE POWER
PLANT AT STe ANTHONY FALLS WHICH GENI ND.
HORSEPOWER OF ELECTRICAL ENERGY. THIS WORK WAS SUCCESS—
FULLY AND BATISFACTORILY COMPLETED UNDER GREAT ENGINEERING
DIFFICULTIES DUE TO ASNORMALLY HIGH WATER. |T WAS UNDER
HIS SUPERVISION ALSO THAT THE FIRST UNDI GH TEN-
610N ELECTRIC TRANSPORTATION SYSTEM IN THE UNITED STATES
WAS INSTALLED IN MINNEAPOLIS, FOR THE SAME COMPANY.

In 1900 HE OPENED AN OFFICE AS CONSULTING ELECTRICAL
ENGINEER, STILL RETAINING HOWE HIS CONNECTION WITH
THE STREET RatLwaY CoMPANY, IN THE BAME YEAR HE COMPLETED
ONE OF HIS FIRST MAJOR PROJECTS BY INSTALLING THE ELECTRIC
UTILITY IN STILLWATER, MINNESOTA. HE ALSO SERVED AS CON=
SBULTING ENGINEER FOR THE DETROIT, MICHIGAN, ELECTRIC RAIL-
way CompaNys WHILE SERVING IN THAT CAPACITY, HE GATHERED
MATERIAL FOR TWO BOOKS WHICH HE LATER PUBLISHED, THE FIRST
oN "ELecTRIC TRACTION FOR Ratiway TRAINS' ANO THE SECOND ON
"TeLerHONE RaTEs IN DETROIT IN 1916", His wWRITINGE IN-
CLUDED ALSO A PROFESSIONAL PAPER UPON THE sUBJECT "RAlL-
way ProeLems OF THE TwiN CiTies", IN WHICH HE PROPOSED
SATISFACTORY SOLUTIONS OF MANY COMPLICATED ENGINEERING
PROBLEMSs HIS PROFESSIONAL WORK TOOK HIM INTO EVERY STATE
OF THE UNION, ANO EVERYWHERE HE LEFT A RECORD OF BUCCESS—
FUL ACCOMPLISHMENT, MARKED WITH HONESTY AND INTEGRITYa

HE BECAME A MEMBER OF THE ENGINEERING CLUB OF MINNE=
APOLIE IN 1900, AND WAS SHORTLY THEREAFTER ELECTED ITS
CRETARYs THIS SOCIETY AUTHORITY FOR THE STATEMENT
THAT HIS MINUTES DURING HIS TERM OF OFFICE ARE A TESTI-
MONY TO HIS WHOLEHEARTED INTEREST IN THE SUCCESS OF THAT
Soc1eTYs HE BECAME PRESIDENT OF THE Soclery IN 1805 ano
LIVED TO 1Ts MeMBERSHIP exceep 1,000, He wAs THE FIRST
TO PROPOSE THAT THEIR MEETINGS INCLUDE DINNER WITH ONE OR
TWO PROFESSIONAL PA AD AFTERWARDS, WHICH MATERIALLY
INCREASED THE ATTENDANCE AND INFLUENCE OF THE SOCIETY.




WHEN THE BUSINESS DEPRESSION FASTENED ITSELF UPON THE
CounTry IN 1832, HE RETIRED FROM ACTIVE BUSINESS WORK AND
DEVOTED THE REMAINOER OF HIS LIFE TO TRAVEL AND CULTURE,

HE WAS NOT A PERSON TO MISS OR TO PASS BY THE WONDERS OF
NATURE UNNOTICED, AS HE WAS ESSENTIALLY A STUDENT., He DE-
VOTED THE GREATER PART OF HIS REMAINING YEARS TO THE STUDY
OF GEOLOGY PURELY AS A MATTER OF CHOICE: HE AGAIN ENTERED
AS A STUDENT AT THE UNIVERSITY OF MINNESOTA AND SPENT THREE
YEARS IN THE STUDY OF GeoLoaY. THIS WAS FOLLOWED BY POST=
GRADUATE WORK AT THE UNIVERSITY OF ARIZONA. HIS OWN STORY
OF WHY AND HOW HE CAME TO BE INTERESTED IN THIS SUBJECT
WAS RELATED IN A CHARMING MANNER IN "THE MINNESOTA GeoLo~
G18T" OFFICIAL BULLETIN OF THE GEOLOGICAL SOCIETY OF MINNE~
80TA, FOR JUNE 1943, In 1936 HE READ A PROFESSIONAL PAPER
BEFORE THE ENGINEERS SoCIETY ON "ENGINEERING GEOLOGY OF THE
Twin CiTies"s THIS SUBJECT WAS THEN OF PARAMOUNT INTEREST
DECAUBE OF THE CONSTRUCTION OF THE TwIN CITY SEWAGE DRAIN=
AGE PROJECT .

He FOUNDED THE GEOLOGICAL SOCIETY OF MINNESBOTA IN 1938,
AND INCORPORATED 1T IN 1939, THis Soclery now HAs 191 mem=
BERS, AND LAST YEAR HAD AN AVERAGE ATTENDANCE OF 87 AT ITs
WEEKLY MEETINGS.

HIS TRAVELS HAVE TAKEN HIM FAR AND WIDE, AND THIS PART
OF HIS WORK HE ENJOYED, ESPECIALLY AFTER HE WAS FREED FROM
THE RESPONSIBILITIES OF HIS DUSINESS LIFE. HE TAUGHT
GEOLOGY FOR PLEASURE AND THE SHEER ENJOYMENT OF I1T. HE HAS
MADE SEVERAL VALUADLE COLLECTIONS OF ROCK SPECIMENS, SHELLS

AND FOSSILS. Some THESE HE GAVE TO THE UNIVERSITY OF
MINNESOTA AND soMe To THE MINNEAPOLIS Science Museums He
HAD A GREAT ENTHUSIASM FOR HIS WORK AND FOR THE SUBJECT OF
GEOLOGY AND HAD THE FACULTY OF IMPARTING {T TO OTHERS.

HE OEVELOPED AN ORIGINAL METHOD OF MAKING LANDSCAPE
MODELS, ACCORDING TO SCALE, USING CELOTEX DOARD, COMMON PINS
AND CASEIN. HE MADE MANY OF THESE MODELS AND THEY WILL DE
OF GREAT PERMANENT VALUE TO THOSE DESIRING TO STUDY THEM,

HE MARRIED HARRIET JACKSON OF MINNEAPOLIS IN |896,
THEY HAVE ONE DAUGHTER, Mrs. IMocene WoLCOTT OF EAST SAND-
wicH, MassAcHUSETTS aND New York CiTYi ALSO SURVIVING, IN
ADDITION TO HIS WIFE AND DAUGHTER, ARE A OROTHER, DRs FRANK
Es BURCH OF SAINT PauL, Two sisTers, Mrs. H. E. McWeTHY oF
SAINT PAUL, AND MRrg. E. B. HiLL OF YPSILANTI, MICHIGAN, AND
A GRANDSON, ROGER WOLCOTT, WHO HAS JUST DEEN RELEASED FROM
A GERMAN PRISON CAMP,

THIS MEMORIAL IS MADE AS A PERMANENT RECORD OF OUR RE=
SPECT AND REGARD FOR MRe BURCH, OF OUR ODLIGATION TO MIM AS
FOUNDER OF THIS SOCIETY, AND OF WIS UNUSUAL AND FAITHFUL

DEVOTION TO IT§ ODJECTIVES AND GENERAL WELFARE, AS WELL AS
HIS LOVE OF THE SUDJECT OF GEOLOGY FOR ITS CULTURAL VALUE.

AVIRTUS JUNXIT MORS NON SEPARABITY
ARS
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HAS MR, BURCH.
oLOGICAL SOCIETY
ON LIF

MY PRIVATE LI

wE MUCH TO MR, BurcH."

" wAs AS80CIATED WITH MR. BURCH CONSTANTLY FOR THREE YEARS He workeo
CONSTANTLY, NEVER RESTING, ALWAYS WITH NEW IDEAS FOR TRIPS, FOR LECTURES, FOR
GETTING NEW MEMBERE AND FOR RAISING MONEY. IN HIS WORK HE INSISTED ON ACCURACY,

IN SPEECH HE INSISTED ON BRIEFNESSessss berene WAS A
A GREAT TEACHER AND A FINE FRIEND.!

Junlor Fe Havoen

BURCH WAS A FRIEND WITH CLEAR CUT OBGERVATION AND FAR REACHING [IN=
ALL THIN NDING A HELPING HAND TO ALL., AS WE JOURNEY OVER OUR
ILL ALwAY WITH P

NCHLEY

RCH WILL 11 SSED

NO MORE

"THE BEST MONUMENT WHICH THE GgOLOGICAL SOCIETY CAN ERECT TO MRe BURCH
16 THE PERPETUATION OF THE BOCIETY WITH HIS MOTTO "THOSE WHO REFUSE
TO WORK MUBT EXPECT TO BE BOREDs".iue.us His ABBENCE WILL INCREASE IN
THE MEMBERS OF THE SOCIETY THE OBLIGATION TO SMARE WITH OTHERS THE INTE
WHICH WIS VIGOROUS AND UNSELFISH NATURE BROUGHT TO THEM
PHINE Mo




NSYLVANIAN PERIOD

FOLLOWING PARAGRAPH WILL BE REPEATED WITH EACH SET OF PALEOGEOGRAPHIC MaPs.
SE OF EUROPE, WERE CORIED FROM SCHUCHERT, AS MODIFiED BY
MILLER AND OTHER AUTHORS, AND ILLUSTRATE VARIOUS INVASIONS OF THE SEA UPON THE
CONTINENT. |N PAST AGES, RESPONSIVE TO GREAT FORCES, THE SURFACE OF THE GON=
TINENTS ROSE, AND FELL AGAIN, MANY TIMES EN THE SURFACE SANK BELOW SEA LEVEL,
THE SEA COVERED GREAT AR £6 OF EROSION CONTINUED TO
AR DOWN THE LA £ sL, AND THE RESULTING MATERIAL WAS
DEPOSITED IN TH v THUS, LARGE AREAS OF THE CON=
TINENT HAVE COME, IN TIME, WITH GREAT LAVERS OF LI \E, SHALE
AND SANDSTO! BY A STUDY OF THE BY THESE ROCKS, HAVE
BEEN ABLE TO OUTLINE, IN A GENERAL WAV, THE LIMITS OF THE VARIOUS INVASIONS 8Y
THE SEA. THESE SEAS ARE KNOwN AS "EPEIRICY AND MEP1-CONTINENTALY sEASs THAT 1S,
THEY WERE SEAS UPON THE CONTINENT, AG DISTINOU!SHED FROM THE ABYSMAL DEPTHS OF
THE OCEAN. THEY WERE NEVER VERY DEEP, PROBAGLY NOT MUCH OVER 600 FEET, YET MANY
THOUSANDS OF VERTICAL FEET OF MATERIAL WAS COLLECTED IN MANY PLACES IN THESE SEAS,
BECAUSE THE WEIGHT OF THE ACCUMULATED MATERIAL CAUSED THE FLOOR OF THE BEA TO
GRADUALLY SINK, AS NEW MATERIAL WAS ADDED, FORTY TO FIFTY THOUSAND FEET OF
MATERIAL WAS NOT UNCOMMON, IN THE GREAT GEA TROUGHS.

THE PENNSYLVAN! AN

FOR MANY MILLIONS OF YEARS PRIOR TO THE CARBONIFEROUS PERIOD THE LAND SUR-
FACE, ALTHO GOING THROUGH A LONG & G FALLING, WAS PRACTICALLY
FREE OF ANY GREAT TETONIC DISTURBANCES. o PARATIVELY LOW RELIEF.
THE CLOSE OF THE M18SISSIPPIAN PERIOD HOWEVER, SHOWED THE EFFECTS OF GREA'
MOVEMENTS, WHICH WERE TO CONTINUE FOR A THe COLORADO PLATEAU BE
RIBE SOMEWHAT AND THE ANCESTRAL ROCKIE! L THESE MOVEMENTS CONTINUI
PENNSYLVANIAN TIMEs |N AMERICA GREAT CRUSTRAL MOVEMENTS BEGAN TO CHANGE THE
GRAPHY. |IN EUROPE A GREAT CHAIN OF MOUNTAINS WAS FOLDED AND THEIR FOLO
GRANITE STUMPS ARE VISIBLE TODAY IN BERMANY, FRANCE Le I ENGLA

UPLIFTS ALSO IN AUSTRALIA, AFRICA, AND SOUTH A As T

NNSYLVANIA ROCKS COVERS A WIDE AREA AND IN PLACES
PRACTICALLY ALL THE CENTRAL PLAINS REGION I8

THE CHARACTERISTIC FEATURE OF GREAT
GREAT COAL MEASURES. PLANT LIFE BY THIS TIME WAS VERY LUXURIANT.

CENTRAL UNITED STATES THE SURFACE WAS FLAT AND POORLY DRAINED 80 THAT

AREAS OF LOW FRESH WATER SWAMP LANDS WERE CREATEDs. VEGETATION DECAYED IN

SWAMPS, ANO SLOWLY BUT GRADUALLY RESULTED IN THE FORMATION OF COAL. THE GREAT
APPALACHIAN FIELD EXTENDS B50 MILES FROM NORTHERN PENNSYLVANIA TO ALABAMA. THE
M1D=CONTINENT FIELD COVERS ANOTHER 800 MILES. |IT 18 ESTIMATED THAT THERE 18 AVAIL=
ABLE IN THE UNIT Srares 3,500,000,000,000 ToNs OF COALs

THE PLANT LIFE NOW BECAME COMMON AND ABUNDANT. AN EQUABLE CLIMATE AND EASY
MIGRATION LED TO AN EXTENSIVE SIMILARITY IN PLANT AND ANIMAL LIFE THROUGHOUT THE
WORLDs THEIR DISTRIBUTION WAS FACILITATED BY THE FACT THAT MOST PLANTS HAD SPORES,
OR MICROSCOPIC REPRODUCTIVE GERMS WHICH COULD 8 DELY FLOWN OR CARRIED BY AIR

RENTS, |INSECTS GREW TO ENORMOUS S12E« A DRAGON FLY 29 INCHES ACROSS THE wiINGS

BEEN FOUND IN BELGIUM. THE PERIOD 1S SOME REFERRED TO AS THE AG!

SINCE MORE THAN 800 KINDS HAvE F LY AND 5

ATE LIFE WAS PROLIFIC AND VARIED., BRACHIOPODS W
WITH BHELLS, FORECAST THEIR GREAT OEVELOPMENT IN THE SUCCEEDING PERMIAN PERI0D,
THE AMPHIBIA B8 SPECIES ARE KNOWN. SKELETAL REMAINS OF SOME REPTILIA, THE NEXT
HIGHER CLASS, WHICH WERE TO DOMINATE THE LAND IN THE NEXT, PERMIAN, PERIOD ARE
FOUND IN THE UPPER PENNSYLVANIANROCKS, BUT THEY ARE EXCEEDINGLY RARE, THEIR DE=
VELOPMENT CAME IN THE NEXT PERIOD AND THEY € OESTINED TO RULE THE WORLD FOR MANY
MILLIONS OF YEARS.
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MAIL THE FOLLOWING APPLICATION TO THE SOCIETY'S OFFICE WITH CHECK OR CURRENCY

For $1400,

"OUT~OF~TOWN! MEMBERSHIP APPLICAT ION
QEQLOGICAL SCCIETY OF
B3] Becono Aves SouTH,
MINNEAPOL S 25 MiNNESOTA

MINNEBOTA

| ENoLosE HEREWITH $1.00 AND APPLY Fom ERGHIP IN YOUR SOCIETY]

(PRINT)

(:n«luT‘;




HE GREAT LAKES

THIS 18 THE LAST
WE HOPE THAT YOU HAVE

A GLANCE AT THE ABOVE MAP WILL SHOW THAT T
ENTIRELY FROM THE LAKE BASINs THE
EXCEPT THAT THE VALLEYS OF THE HUDSON
DROWNED, AND IN EFFECT ARE STILL SEA=WAYSs LATER, AS THE LAND ROGE
IN RESPONSE TO THE LIFTING OF THE WEIGHT OF THE ICE BECAUSE OF THE MELTING
THE DRAINAGE OF THE HUDSON TO THE SOQUTH WAS RE!
TO THE NORTHEAST WAS ALSO RESUMED, TH HAS BEEN NO SIGNIFICANT CHANGE
SINCE THE RETREAT OF THE ICE, EXCEPT A GENERAL RISE IN THE LAND LEVEL NORTH
OF THE GREAT LAKESs THIS RISE I8 STILL IN PROGRES

E ICE HAS NOw
§ ARE NOW THE NOR
LAWRENCE ARE STILL

MUCH OF THE DATA FOR DETERMINING THE ARIOUS BTAGES
ELS OF THE SE HAS TLY
BEACHES MADE BY WAVE ACTION THEIR VARIOUS

THES HARD

L EST THAT

{
WISH TO REFER TO IT FROM TIME TO TIME IN THE
PFULs  WE WOULD APPRECIATE YOUR COMMENT.

YOU MAY
FUTURE AND YOU MAY FIND IT

UMED AND THAT OF THE ST.LAWRENCE



FoLLos 1S THE
THIS SUMME;
HAVE ALREADY

FOr JuLy, Ausu:
TIVE, SO
SEGINNT
SCHEDULE

¥ING FIELD TRIPS
FOR
ANNOUNCED.
AND SEPTE
WATCH FOR ANNOUN
OF EACH
ANO DETAILS

OF EACH

SUNDAY JUNE 10, 194!
LeaoEr, Jos.
ConFLUENCE OF
GLACIAL DRIFT,
IN THE GORGEs

MENDOTA:
. ZALUSKY; PURROSE,
RIveR

AND SECT IONS

70

UNDAY JUNE 24
LeAoEr, ELMER He Brownj
PHYSI1PGRAPHY OF THE STILL

To

EQU iNOXES ot

SUNDAY AUGUST 5, 1945:
LcaoER, Miss HeLene
AND ROGKS AND MINERALS

“PURPOS!
N

BECKER}
FOUND THER

SUNDAY AUGUST 18,19, 1945
aTuny THOMSON SLATES &
M. BcHwARTZ,

RELATED ROCKS}

SUNDAY_SEPTEMBER 2,
HineHLey; Pu
AND CAMBRIAN

TAYLOR FALLS,

Timve

viTH Misst
oF ORODOVICIAN ROCKS EXPOSED

8TUDY

GRAVEL PIT:

UDY THE POT MOLES,

SCHEDULE

THE TRIPS FOR JU

THE TRIPS

TRIPs

2 PJMs
8TUDY VALLEY AND
1PP1 RIVER, THE

Time 10230 AdM,y
THE GEOLOGY AND

TO FIND TRILOBITES.

NEAPOLIS)

70 STUDY

P,

» TO STUDY GLACIAL ODRIFT

JAY COOKE PARK, DuLuTH, PURPOSE, TO

LEADER, POSsIBLY DRe GEO.

LeapEr, Miss ELsie

KEWEENAWAN LAVA FLOWS



ALMA BORCHARD
2105 BRYANT AVE. s0.
MINNEAPOLIS, M .5
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