“THE MIESOTA BEOLOGIST

BULLETIN

OF MINNESOTA

¥

contents
EDITORIAL
OUR GEOLOGY LESSON

PALEOGEOGRARHIC MAPS
THE MISSISSIPPIAN AGE

EARLY
MIDDLE
LATE
EUROPEAN
THE BULLETIN BOARD
SILICON
HISTORY OF THE GREAT LAKES =-MAPS

MISCELLANEQUS 1TENMS




GEOLOGICAL SOCIETY OF MINNE
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THE GEOLOGICAL SOCIETY OF MINNESCTA 2s devoted to

the study of GEOLOGY and MINERALOGY for their cul-
tural value.

FFICERSB

Joseph W, Zalusky, Presid®n&, Mabel Williams, Director
Charles B, Howard, Vice Pres. & Treas. Leone Patricia Xnox, Director
Loretta E, Koppen, BSecretary Alger R, Syme, Director & Editor
Chas,H.Preston, Directer, Hwaxd P. Burch, Director &Coaunselor
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Zdward P. Burch

Junior ¥. Hayden

Alger Syme

Charles H. Preston

Meetings: Our Society meets every MONDAY evening, not a
holiday, in the large auditorium on the Uth floor of the
Public Library at Hennepin Avenue and 10th Street, Minneapolis,
Minnesota, at 7:30 o'clock P.M., from October to May, inclusive.
From June until September, inclusive, we have a program of field

trips. Visitors are very wolcome, always.

Dues: JFor those residing in Henmnepin and Ramsey Countles are $3,00

annually, plus $1,00 additional for your wife, husband, or dependent

family members; for those residing elsewhere, dues are $1.00 per

persona
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EDITORIAL

JUNIOR N s A very EFFECTIVE

NOT ONLY PROVIDES AN R FURNIGHES H18 OWN PICTURES,
OWN PICTURE MACHINE, AND ALSO PROVIDE: owN "aupience". His
YeLLowsTONE PARK BROKE THE SEASON'S RECORD, WITH AN ATTENDAN
TO MAKE IT A LITTLE INTERESTING, HE THREW IN 15 mInuT
PICTUR A FILM FURNISHED BY THE NORTHERN PAciFic Raiuwav C
TURE SHOULD BE AN ANNUAL EVENT. OUR THANKS TO MR

RatLway COMPANY,

APRIL witL CLOSE OUR LECTURE SEASONe WE THINK YOU ALL WILL AGREE THAT IT HAS
BEEN ONE OF THE MOST INTERESTING AND PROFITABLE LECTURE SEASONS IN THE HISTORY
OF THE BOCIETY. WHEN YOU STOP TO CONSIDER WHAT THE SOCIETY GIVES FOR $3.00, vou
WONDER WHY WE DON'T HAVE 500 MemsERs. WELL, ANYWAY, WE FELL KIND OF SORRY FOR
THOSE WHO DON'T TAKE ADVANTAGE OF THIS OPPORTUNITY.

ELD TRIPS: THE COMMITTEE HAS ARRANGED A PROGRAM OF FIELD TRIPS. As we "eo 7o
PRESS", THE LIST OF PLACES IS TENTATIVE, 80 WE CANNOT GIVE YOU THE PROGRAM. You
WILL RECEIVE THIS LATER, HOWEVER. JUST A WORD TO THOSE WHO HAVE NOT MADE IT A
PRACTICE TO ATTEND THE FIELD TRIPS. FIRST AND FOREMOSTs YOU WILL FIND AN OPFOR-
TUNITY TO APPLY TO AGTUAL SITUATION IN THE FIELD, BOME OF THE PRINCIPLES YOU HAVE
LEARNED DURING THE YEAR, BUT OVER AND BEYOND THAT, YOU WILL FIND IT A FINE OPPOR-
TUNITY TO GET ACQUAINTED WITH THE MEMBERS OF THE SOCIETY IN A WAY THAT YOU CANNOT
00 AT THE LECT! WILL MAKE NO MISTAKE IF YOU TAKE THE TIM
FIELD TRIPS "REGULA

You wiLL,
THEY SHOW TH.
ECTURE ON
ANY MEE

BULLETIN
ALL BILLS
BEEN A VERY

HAS ALSO ESTASLISHED A RECORD, FOR BEI LED PROMPTLY EACH TIME,
THE L5TH OF THE MONTH. ACCORDIN R o AL80, THE BuLLE-
TIN MAS GREATLY IMPROVED IN QUALITY, n e A6 COMPARED WITH LAST YEAR,
WHICH WAS THE FIRST YEAR OF PUBLICATION Nc. 4 oF Vorume Il. No. 5
wiLl BE PUBLISHED JUNE L5TH, No. 6 wiLL FoLLow 3 16TH, No, 7, on Octoser
1571, Now B, THE FINAL NUMBER FOR THE YEAR, ON Drozveer |BTH. |F YOU HAVE A
FRIEND WHOM YOU THINK WOULD BE INTERESTED IN REGEIVING THE BULLETIN, YOU GAN HAVE
HI8 NAME PLACED ON THE MAILING LIST FOR ONE YEAR, UPON PAYMENT oF $1.00.
DR.HILLER:, HAS DONATED SEVERAL HUNDRED AND BULLETING, PUBLISHED
UNITEL BTATES GEOLOGICAL SURVEY ON 6 PLACE
THE COUNTRY. MaNY R E Ries oF Dr. BTAUF
As 500N As > £, A ASSIFY THEM
OFFER THEM
THE EXPENS

SHOULD ATTE

Koppen, Le




PALEOGEOGRAPHY ~ SERIES V

THE FOLLOWING AGRAPH WILL BE REPEATED
THESE MAPS, EXCEPT THOSE OF EUROPE, WERE

R AUTHORS, AND I1LLUSTRATE

ESPONSIVE
TIMES.

THE SEA COVERED G F LAND. THE ¥ ERO ONTINUED T
WEAR DOWN THE LAND REM) SEA LEVEL, AND ATERIAL WAS
DEPOSITED IN SEDIMENTARY ROCK.
TINENT HAVE CO " 2 ¢ ESTONE, SHALE
AND SANDSTONE. 8 “GE ROCKS, GEOLOGISTS HAVE
BEEN AGLE TO OUTLINE, IN A GENERAL WAY; THE LIMITS OF THE VARIOUS INVASIONS BV
THE 8EA. THESE SEAS ARE knowN As "Eperric” ano"Epi-ConTiNeENTAL" sEAs, THAT is,
THEY WERE GEAS UPON THE CONTINENT, AS DISTINGUISHED FROM THE ABYSMAL DEPTHS OF
THE OCEAN. THEY WERE NEVER VERY DEEP, PRODABLY NOT MUCH OVER 600 FEET, VET MANY
THOUSANDS OF VERTICAL FEET OF MATERIAL WAS COLLECTED IN MANY PLACES IN THESE SEAS,
BECAUSE THE WEIGHT OF THE ACCUMULATED MATERIAL GAUSED THE FLOOR OF THE SEA TO
GRADUALLY SINK, AB NEW MATERIAL WAS ADDED. FORTY TO FIFTY THOUSAND FEET OF
MATERIAL WAS NOT UNCOMMON, IN THE GREAT SEA TROUGHS

E MISSISSIPPIAN PERIOD

THE ACAD!AN DISTURSANCE DURING THE PRECEDING DEVONIAN PERIOD GREAGLY ELE-
VATED THE NORTHERN PART OF APPALACHIA, WHICH LIES TO THE SOUTH OF THE DISTURBANCE.
During MississiPPIAN TIME, EROSION OF APPALACHIA WAS THUS GREATLY ACCELERATED,
AND THE DETRITAL MATERIAL WAS CARRIED INTO THE APPALACHIAN TROUGH FASTER THAN THE
LAND SUBSIDED, WITH THE RESULT THAT MISSISSIPPIAN SEDIM THE APP'«L-‘-‘—‘IA?-‘
REGION NORTH OF P 1A ARE LARGELY LAND DEPOSIT!

WE FIND LARGE DE F VERY RESISTANT CONGLOMERATE

wARD 7O VIRGINIA, SED TS CONSIST LARGELY OF THICK
IMPORTANT SHAL LTSTONE MEMBERS, WHILE SOUTH OF \,'Ir-]l.\.‘l‘
LARGELY OF LIMESTONES. THIS SEQUENCE OF DEPOSITION IS
ILLUSTRATED ON A VERY GRAND SCALE

IN THE WEST, THE SEA AGAIN INVADED FROM THE ARCTIC, LEAVING LARGE DEPOSITS
OF LIMESTONE THROUGHOUT THE ROCKY MOUNTAIN AREA, FROM THE GRAND CANYON REGION,
NORTH THROUGH MONTANA, ALBERTA, AND INTO THE ARCTIC. THE SEA ALSO INVADED THE
CONTINENT, FROM THE GULF oF MEx1co, UP THE PRESENT MISsI8sIPPI VALLEY, SO THAT
TODAY, WE FIND MANY FINE EXPOSURES OF THE ROCKS OF THIS PERIOD ALONG THE Missis-
81PPI RIVER, THROUGH MISSOURI, ILLINOIS AND lowA. THE PERIOD TAKES ITS NAME
FROM THIB AREA.

THE FosHay Tower IN MINNEAPOLIS 1S A GOOD EXAMPLE OF BO~CALLED |NDIANA, OR
BEDFORD LIMESTONE, WHICH Is oF MiopLe MigstssiPrIAN AGE, THE KeVIN=SUNBURST
O1L FIELD IN MONTANA, PRODUCES FROM THE MADISON LIMESTONE, OF EARLY MississiPPIAN
AGE. MAMMOTH CAVE, AND MANY OTHERS, IN KENTUGKY AND MISSOURI, ARE CARVED IN
Miss1sSIPPIAN ROCKS. .

FOR A LONG TIME PRECEDING MISSISSIPRIAN TIME, THERE WAS NO IMPORTANT LARGE-
SCALE,OROGENIC DIS BUT AT THE CLOSE OF THIS PERIOD, CONSIDERA
MOVEMENT BEGAN. ERE WAS A BROAD UPLIFT IN THE INTERIOR OF THE CONTINENT, WiTH-
OUT MOUNTAIN=MAKING EFF THERE WAS THE RISE OF THE COLORADO PLATEAU, THE
AncesTRAL Rockli AIN-MAKING IN EUROPE ON A BIG SCALE.

THE CLIMATE . UNIVERSALLY MILD, AS FOSSIL CORALS ARE
IN ALaska, F ¥ A AMPHIBIANS BEGAN TO APPEAR.

THEIR OONES THIRTY=NIN OF SHELL CRUSHING
CREASED ¢ NDRED E1G 16HT, THIS FACT HAS
GESTED AS ¢ s TE DIGAPPEARANCE OF THE TRILOBITES.
PLANT LIFE, FOR THE MOST PART, HAS BEEN RATHER POORLY PRESERVED.
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OUR MINERALOGY LESSON S

SILIGON 15 THE SECOND MOST ABUNDANT ELEMENT IN THE EARTH!S CRUST, AND YET,
FEW OF US KNOW VERY MUCH, IF ANYTHING,ABOUT IT. HAVE vou EVER SEEN 1T? Can vou
DESORISE 1T? Do YOU KNOW WHETHER OR NOT IT 18 A METAL? IS IT CRYSTALLINE? |Is
IT MASSIVE? RECENTLY, SILICON HAS BEEN USED AS THE BASIS OF A WHOLE SERIES OF
PLASTICSe MENTIONED THIS IN THE LAST 188UE OF THE BULLETINs THE ARTICLE FROM
H1CH WE TOOK THIS REFERENCE, REFERRED TO SILICON AS A METAL, We QUESTIONED THIS
AND DECIDED TO INVESTIGATE. |T THEN OCCURRED TO US THAT MOST OF YOU WOULD LIKE TO
KNOW MORE ABOUT THIS STRANGE ELEMENT, SO WE BETOOK OURSELVES TO OUR FRIEND, Dr. L.
O. DART. |T SEEMED VERY ODD TO US THAT SUCH A COMMON AND ABUNDANT ELEMENT IN THE
ROCKS SHOULD BE 50 LITTLE KNOWN. WE, THEREFORE, GIVE YOU THE FOLLOWING INFORMA—
TION, WHICH WE SECURED FROM DR. DART, AND HOPE IT WILL BE OF AS MUCH INTEREST TO
YOU, AS IT WAS TO US. s

SiLIcoN, OR SILICIUM, 1s FROM THE LATIN worD "siLex", MEANING FLINT. ITs
CHEMICAL syMBOL 18 81, |T UNITES FREELY wiTH OXYGEN, TO FORM QuARTZ, Stop. IT
WAS DISCOVERED IN 1823 v Jens dJo BERSELIUS, As STATED, NEXT TO OXVGEN, IT IS THE
MOST ABUNDANT ELEMENT IN THE EARTH'S CRUST, CONSTITUTING 257 PARTS BY WEIGHT, OF
eacH 1,000 paRTS, AND 159 AToms oF EAcH |,000 AToMs, or 500 PARTS, BY WEIGHT, OF
OXYGEN, AND 538 AToMs PER 1,000, IT 18 NONMETALLIC, AND HAS NEVER BEEN FOUND FREE
IN NATURE. |T HAS BEEN PREPARED ARTIFICIALLY, AS A DULL, BROWN, AMORPHOUS POWDER,
AS SHINING SCALES, WITH METALLIC BLING GRAPHITE, AND 0, AS DARK
GRAY GLOBULES, SOMETIMES SHOWING CRYSTALLIZATION,

SiLicon DioxIbE, S10p, SILICA, IS FOUND PURE, AS QUARTZ, TRIDYMITE
BALITE AND OPAL, IN MANY ROCKS AND SANDS, AND COMBINED WITH VARIOUS BAS
SILICATE MINERALS: |T IS FOUND IN THE SKELETONS OF CERTAIN ANIMALS, AS SPONGES,
AND IN PLANTS, AS PER EXAMPLE, HORSETAILS, AND AS DIATONES, |T I8 FAR MORE ABUN—
DANT IN THE SILICATES, SUCH AS ALUMINUM, MAGNESIUM, IRON AND ALKALINE EARTH METALS.
IT 18 SAID TO HAVE BEEN FOUND ALSO, IN THE SUN, AND IN THE STARS, AND MAY BE IN A
FREE STATE THERE.

THE AMORPHOUS POWDER FORM WAS PRODUGCED BY THE DECOMPOSITION 81 1L1CON=HALI DI
OR SILICO-FLUORIDES, BY ALKALI METALS, AND OF SILICA, BY 1 YIELDING AN
|MPURE PRODUCT. HOWEVER, IF A SMALL AMOUNT OF S1A 1S ADDED, A PRODUCT 95%
PURE 18 OBTAINED. THE CRYSTALLINE FORM 1S PRODUCED BY HEATING POTASSIUM siLico-
FLUORIDE WITH ALUMINUM, OR BY HEATING SILICON WITH MAGNESIUM, IN THE PRESENCE OF
ZINC, OR BY VOLATILIZING THE RPHOUS VARIETY IN AN ELECTRIC FURNACE. IT Is
ATTACKED RAPIDLY BY FLUORINE, IN ORDINARY TEMPERATURES, AND BY CHLORINE, WHEN
HEATED IN A CURRENT OF THAT GAS. WHEN HEATED IN OXYGEN, THERE 1§ A SLIGHT OXIDA-
TION ON THE SURFACE. BY HEATING, IT COMBINES DIRECTLY WITH MANY METALS, ALTHOUGH
BOME METALS WiLL DISSOLVE ITe |T WiLL DECOMPOSE AMMONIA AT RED HEAT, LIBERATING
HYOROGEN, AND YIELDING A GOMPOUND CONTAINING B1L)CON AND NITROGEN. |T PRODUCES
MANY NONMETALLIC OXIDES. [T IS SOLUBLE ONLY IN A MIXTURE OF HYDROFLUORIC AND
NITRIC ACIDS, OR IN A SOLUTION OF CAUSTIC ALKALI. [N THE LATTER CASE, IT VIELDS
HYDROGEN AND SILICATES, A REACTION THAT HAS BEEN UTILIZED FOR LARGE=SCALE PRODUC-
TION OF GAS, FOR MILITARY SALLOONS. THERE 18 ONLY ONE KNOWN OXIDE OF SiLicon,
WHICH 1S THE DIOXIDE, KNOWN AS SILICA, ALTHOUGH S10 HAS BEEN DESCRIBED. |ITs
CHEMICAL sYMBOL 18 Sl, ATOMIC NUN 14, aromic weiGHT 28,08, SPECIFIC GRAVITY,
CRYSTALLINE VARIETY 2,49, Fusing POINT 14709 C,—-2578° F., AND ITs vaLence is 4,

THINK OF SOME OF THESE THINGS NEXT TIME YOU PICK UP A PIECE OF QUARTZ, CHERT,
AcaTe, CHALCEDONY, OR ANY OTHER VARIETY. OF QUARTZ

EDITOR'S NOTE= Hore we DID'NT GARBLE DReDART's NOTE
MUCH. 8O CHARGE THE ERRORS TO THE EDITORS.




SKETCH NO. 8
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TICALLY

D HOW THE ICE HAD RETREATED FROM PRAC
A 7 SUPERIOR,

T CEPTI1ON OF ONTARIO, AND PARTS®O
CKED THE NORTHERN OUTLETS.

AND HURON. THE 1CE STILL BLO

IN BkeTcH + B, THE ICE HAS RETREATED FROM ALL THE GREAT La THAT ALL
OF THE GREAT LAKES ARE OVERSIZED.

THE VALLEY OF THE HUDSON RIVER AND LAKE CHAMPLAIN ARE RULED TO INDIGATE THAT THE
BEA HAS FLOODED THI& AREA, [N OTHER WORDS, THE HUDSON RIVER WAS AT SEA LEVEL,
AND THE FREGH WATER FROM THE GREAT LAKES DRAINED INTO 1T, THROUGH THE MOHAWK,
DIBCHARGING AT A POINT NEAR ALBANY, AND MOVING ALSO THROUGH LAKE ONTARIO, ALONG
THE SOUTHERN BOUNDARY OF THE ICE, INTO THE LAKE CHAMPLAIN AREA.

IN 8keTGH Now 9, NOTE THAT THE ST. LAWRENCE OUTLET 16 NOW FREE OF 1GE, AND DRAIN=
AGE 18 THROUGH THE STy LAWRENCE. THE CHANNEL 18 ENLARGED, HOWEVER, DUE (N PART
TO THE GREAT VOLUME OF WATER ORAINING FROM THE GREAT LAKES, AND PARTLY TO THE FAGT
THAT THE LAND WAS DEPRESSED Y THE WEIGHT OF THE I1CE. IN SKETGH Now O, AS IN
SKeTeH N . s OF THE 6EAs IN THE LATTER
SKETCH, THE ENTIRE ST, Lav REPRE CROACHMENT OF
THAT THE WATERS © [ef E E INTO SALT

POINT JUST NORTH OF LAKE Huron,
NoTe, T00, THAT g LAKES NO LONGER DI SCHA

THROUGH ANY OF FLOWING SOUTH, TO ANY COI
NORMAL DI




OUT=OF

'F YOU REGIOE OUTSIDE RAMSEY AND HENNEPRIN COUNTIES, MINNESOTA, YOU MAY BECOME A
MEMBER OF OUR SOCIETY BY PAYMENT OF

THE ANNUAL BERSHIP FEE oF $1,00.
YOU WILL RECEIVE A
ALL MEETINGS, LECTU

RES, FIELD TRIPS, ETCs, AND THE BULLETIN OF OUR gocleTy, "THE
MINNESOTA GEQUOGIST", wwicw we PustLisw EIGHT TIMES DURING THE YEAR.

BERSHIP CARD, ALL NOTICES OF OUR AGTIVITIES, INCLUDING

JUST MAIL THE FOLLOWING APPLICATION WO THE 8oCIETY'S OFF|OE WITH YOUR CHECK, OR
CURRENCY, FOR §1400,

GEOLOGICAL sOC
}

OND AVE. SOUTH,
EAPOL | 582

FETY OF MINNESOTA.

\NNESOTA.

ENCLOSE §1400 AND APPLY FOR MEMBERSHIP IN YOUR soc
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