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THIS HONTH OUR MEETING WILL EE HELD AS USUAL ON FEE. 25 AT

?:30 I THE OLIN HALL OF SCIENCE ON THE NEERASKA ULESLYEAN
CAMPJS. ANMND. OF COURSE- THERE WILL BE A DRAWING FOR A DOOR
PRIZE AMD REFRESHNMEMNTS AFTER THE MEETING. LARRY STEPP HILL
GIVE A SHORT PRESENTATION 0N THE DESGIN AMND MAKIWNG OF TELESCOPE
HOUMTINGS. DONYT MISS THIS ONE.

memsTHE PRESIDENTS REPORT ====

OFE THING IN ASTRONOMY THAT IS PROEAPLY THE HARDEST TO CONCEIVE
IS DISTANCES AMD MNUMEERS. AMD THE FOLLOWING ARTICLE GIVES

YOU A IDEA OF THE VASTMESS OF SPACE AND HOWM IMSIGNIFICAWNT

OUR SOLAR SYSTE! IS IN VEIN OF THEZ ENTIRETY OF SPACE.

dAHOW TIG IS A MILLION-OR A PILLION? A MILLIOW OME DOLLAR FILLS
BOULD FORIT A PILE HEARLY AS HIGH AS THE GREAT PYRAWID. RUT A
PILLION [OME THOUSAND HMILLION] GREENPACKS HOULD MAKE A STACK

THAT MOULD SOAR 18 TINES HIGYVER THAN f1T. EVEREST. AMD A TRILLION
OME DOLLAR PILLS? |OHC TRILLION IS A MILLION JILLION. OR ONE
THOUSAMD PILLION| THE TRILLIOM PILE MOULD REACH OVER OIE FOURTH
THE VAY TC THE HOON.

OR YOU CAW THINK OF IT THIS WMAY: A MILLION SECOMDS IS 12 DAYS,
CUT A UILLION SECONDS ADDS UP TO OVER 31 YEARS. A[D A TRILLIOW
SECOMDS IS 3N CENTURIES-LOMGER THAN THE HISTORY OF CIVILIZED
fTAf .

LIKE WOTHING ELSE IMN HJWAN EXPERIENCE. ASTRONONY ENCOIPASSES
DT?T“PCL:w AGES AMND SIZES SO ENORNOUS THAT IT IS WNEARLY INMPOSSIELE
TO GET EVEN Af! APPROXINATE NENTAL IFAGE OF THEN

EXCEPT FOR THE QUASARS. GALAXIES ARE CELEIVED TO EE THE [MOST
DISTANT OCLJECTS KNOPMI. SINCE OUR MAIN ARTICLE DEALS EXCLUSIVELY
UITH THESE HUGE AND REMOTE SYSTENS IT MAY BE HELPFUL IF VME
DEVISE MODLES TO ERINC SONE OF THESE MONSTROUS MUNTERS IMTO
PERSPECTIVE.

HE<LL START NEAR HOKE. IWAGINE THE SUX AS A ONE INCH SPHERE-
SONEMHAT SHALLER THAN A GOLF CALL-ATOUT THE SIZE OF A WALMUT.
EARTH THEN CECONMES A SPECK OF DUST ABOUT EIGHT FEET AWAY VKITH

A SHALLER SPECK-THE 1TOON-ONE FOURTH.  OF AN IiCH AWAY. JUPITER

IS A SPALL PEA JUST UNDER FORTY FEET FROM THE ONE INCH SUN. A
VICROSCOPIC SPECK OF DUST 308 FEET FROM THE SuM IS PLUTO. OUTER
HOST PLANET OF THE SUNS FARILY. THE NEAREST STAR. ALPHA CEN-
TAURI A TRIPLE STAR SYSTE™|. IS MOK THO PALNUTS AND A MARTLE-
41N PILES AUAY. YOU COULDN'T CONVENIENTLY MALK TO THE MEAREST
STAR IVEN IF THE UMIVERSE BERE REDUCED TO THIS [IICROSCOPIC SCALE.

BUT THE PILKY UAY GALAXY CONTAINS A FEK HUKDRED PILLION STARS
AND IS 100,000 LIGHT YEARS WIDE. ON OUR SCALE THE GALACTIC
#IDTH YWOULD [E ACOUT NINE MILLION INILES-APOQUT 4O TINES THE
ACTUAL DISTANCE TO THE NMOOON.

SLREADY THIMCS ARE GETTING UNMANAGEABLE. SO LETAS REDUCE OUR
SCALE EVEN NMORE. IF THE STARS COULD EE SHRUMK TO MICROSCOPIC
SPCCKS SO TINY THAT EVEN GIGANTIC EETELGEUSE 1400 TIMES THE

THE SUN“S DIAMETER| WAS LESS THAM ONE INCH ACROSS. THE SPACE
CETHEEN THEQ: SHRIVEL TO AN AVERAGE OF 1l/2 MILE OR S0. NOW THE
PILKY HAY GALAXY EECOMES ACOUT AS MIDE AS THE TRUE SIZE OF CARTH
[&.000 MILES| . OUR HEAREST FAJOR MEIGHTOR. THE ANDRONEDA
GALAXY. IS UOU ONLY A LITTLE OFER 1l/2 THE TRUE EZARTH POO0N
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EARTH TH”h CECOHES A SPECK OF DUST ABOUT EIGHT FEET AWAY WITH
A SHALLER SPECK-THE iOON-OME FOURTH.- OF AN IiCH AMAY. JUPITER
IS A SPALL PEA JUST UNDER FORTY FEET FROM THE ONE INCH SUR. A
AICROSCOPIC SPECK OF DUST 300 FEET FROM THE SUM IS PLUTO- OUTER
BOST PLANET OF THE SUHS FAMILY. THE NEAREST STAR. ALPHA CEN-
TAURT 1A TRIPLE STAR SYSTE™|. IS MOI THO IALNUTS AMD A MARILE-
410 PILES AUAY. YOU COULDN'T CONVENIENTLY MALK TO THE MNEAREST
STAR IVEN IF THE UWIVERSE WERE REDUCED TO THIS {IICROSCOPIC SCALE.

BUT THE PILKY LAY GALAXY COMTAINS A FEM HUNDRED £ILLION STARS
AND IS 102.000 LIGHT YEARS WIBE. ON OUR SCALE THE GALACTIC
“IDTH MOULD CE ACOUT NINE NILLION PNILES-APOUT 4O TINES THE
ACTUAL DISTANCE TO THE NOOON«

SLREADY THINCS ARE GETTING UNMANAGEABLE- SO LET“S REDUCE OUR
SCALE EVER NMORE. IF THE STARS COULD EE SHRUMK TO MICROSCOPIC
SPCCKS SO TINY THAT EVEM GIGANTIC EBETELGEUSE |a00 TIMES THE

THE SUN“S DIAMETER| WAS LESS THAN ONE INCH ACROSS. THE SPACE
CETUEEN THEI SHRIVEL TO AN AVERAGE OF 1/2 PILE OR SO. NOM THE
MILKY WAY GALAXY EECOMES ACOUT AS MWIDE AS THE TRUE SIZE OF CARTH
la.000 MILES| . OUR NEAREST FAJOR MEIGHTOR. THE ANDRONEDA
GALAXY. IS HOW ONLY A LITTLE OFER 1/2 THE TRUE EARTH 100N
DISTANCE FROM US.

IF LIKE SONME 60D+ ME COULD STROLL THROUGH THIS NINIATURE UNIVERSE
WE COULD MALK FROM ONE STAR TO AMOTHER IN ONLY A FEM MINUTES.
“UT EVEN HERE IT MHOULD TAKE A LIFE TINE TO WALK BETUYEEN GALAXIES.

LES*S FFAKE ONE FINAL REDUCTION: THE HMILKY WAY GALAXY IS NOL SHALL
ENOUGH TO HOLD "IN YOUR HAND-A DELICATE DISC OF SUBATOMIC SIZED
STARS. THE ANDROMEDA GALAXY IS ONLY SLIGHTLY LARGER. MOT QUITE
WITHIN REACH AT IT“S SCALED DOUM DISTANCE OF ? FEET- 1IN ALL DIR-
ECTIONS YOU PERCEIVE THE WNIVERSE OF GALAXIES RANGING FROM DASKET-
SALL SIZED ELLIPTICALS DOBN TO NEARLY IMYISIBLE IRREGULARS AND
CARY ELLIPTICALS. HERE MITH ONLY A FEW STEPS BETWEEN GALAXIES.
THERD ARE SO MANY THAT THEY WOULD FILL A VOLUNME 10,000 TIMES THAT
OF THE HOUSTON ASTRODCHE.#+

JOHN BRUCE

PRESIDENT



UHAT CAUSED THE ICE AGLS?
£y
DPAVID KUTICEK

CONTIMLCHTAL GLACIATICI. MHEN PASSIVE ICE SHEETS UP TO A HMILE
THICK SUEEP DOWH FROH THE THE 'ORTH TO COVER LARGE PORTIONS
OF LAID AREA- IS A RARE EVERT IN EARTH"S HISTORY. THE (IAJOR
GLACIATIONS OF THE PAST OCCURED DURING THE PLEISTOCENE EPOCH
3,000,663 TO 15.ACO YEARS AGO|- DURING THE LATE PALEOZOIC
200 TO 370 RILLION YEARS AGO| MMER THERE WAS WIDESPREAD
GLACIATION OF THE SOUTHERN CCOHNTIWEWTS. AND IN THE EOCANMERIAN
PERIOD |ACOUT 707 HILLIO! YEARS AGO|. GLACIATION IS IRREGULAR--
CCCURING ANYWHERE FROM 200 TO %.000 MILLION YEARS APART-- AMD
HAS HAD TRENRENDOUS EFFECTS ON THE EARTH. LAHD YAS CERUTALLY
SCARRED |FOR IHSTAUCE. THE LAST GLACIAL ADVANEE CARVED THE
MISSOURI RIVER AMD FORCED THE OHIO RIVER SOUTHMARD TO DRAIN
IMTO THE WISSISSIPPI. AMD IT IS THOUGHT TO HAVE SCOOPED OUT
THE GREAT LAKES|. AMD COMTIFEMTS ARE STILL REFOUNDING FROI
CEING COVERED FY GLACIAL ICE. THE ICE AGE ALSO HAD ITS EFFECTS
OM LIFE. SUCH AS THE LOVERIMG OF SEA LEVEL SEVERAL HUNDRED FEET
TO EXPOSE LAND TRIDGES TO ISLANDS AMD CONMECTING COMTIMENTS.
AMIFALS CROSSED THESE CRIDGES AMD. WHEN THE SEA LEVEL ROSE.
WERE TISOLATED. EVOLUTION THER HENT TO MORK AMD. AS THE ANIEBALS
BULTIIPLIED TO FILL THEIR NEW HOMES. NAMY NEV VARIATIONS OF THE
SPECIES AROSE. THOUGH THERE IS STILL HMUCH SPECULATION ACOUT
CAUSES OF GLACIATIOCiI. SCIENTISTS HAVE ADVAQICED SEVERAL GEO-
ASTRONONICAL HYPOTHESES TO EXPLAIN THE ICE AGES.

THERE ARE TK'0 QUESTIONS THAT ANY HYPCTHESIS APQUT THE CAUSES

CF THE ICE AGES HUST ANSWER: 1. WHAT WAS RESPOMSIELE FOR THE

DROP IN TEMPERATURE THAT CAUSED THE ICE TO ADVANCE? 2. WHAT

HAS RESPONSIELE FOR THE PERIODIC OSCILLATIONS DURING THE ICE

AGE IN WHICH THE GLACIERS WITHDREY PARTIALLY OR ENTIRELY TO

LEAVE A CLIMATE AS VAR AS TODAY“S? HYPOTHESES FALL INTO FOUR
MALI! GROUPS: CHANGES I SOLAR RADIATION. ASTROMONMICAL HYPOTHESES.
TERRESTIAL CHAMGES. AND HEAT DISTRIBUTION OVER THE EARTH FRON

THE EQUATOR TO THE POLES-.

THE FIRST GROUP PROPOSES THAT THE AMOUNT OF SOLAR RADIATION
REACHING EARTH DECREASED FOR SONE REASON AND TERRESTIAL TENMP-
ERATURE FELL. ONE HYPOTHESIS SAYS THAT- DURING THE PLEISTOCENE
| THE MOST RECEWT ICE AGE|- OUR SOLAR SYSTENM PASSED THROUGH A
LARGE COSHIC DUST CLOUD GHICH DIMINISHED THE AMOUNT OF SOLAR
RADIATION EARTH RECEIVED. THIS EXPLAINS HOM THE TENPERATURE
COULD HAVE DHROPPED EIMOUGH TO CAUSE THEACCUMULATION OF ICE. AND
IT MIGHT EVEN EXPLAIN THE PERIODIC OSCILLATIONS OF THE ICE
SHEETS. FOR INMSTANCE. THE CLOUD NMAY HAVE RCEM OF VARYING DEMNSITY.
AMD ICE ADVANCED WHEM THE EARTH PASSED THROUGH THE DEWNSEST PARTS
AND RETREATED AS EARTH PASSED THROUGH THE THINEST PARTS. FOR
REASONS KHOWN ONLY TO ITSELF. THE SUM HIGHT ALSO HAVE VARIED

ITS OUT PUT OF RADATION. THIS WOULD+ AGAIM. NOT ONLY EXPLAIN
THE LOWMERING OF TENMPERATURES TO GLACIAL CLIWATE- DUT ALSO THE
PERIODIC OSCILLATIONS. UMFORTUMATELYA. THIS HYPOTHESIS IS
UMTESTATLE AT THE PRESENT TINE RECAUSE MO ADSOLUTELY ACCURATE
MEASUREFENTS OF SOLAR RADIATION HAVE "EEN MADE. AND IF SUCH
HEASUREMEHTS COULD CE FMADE- THEY WOULD HAVE TO LE TAKEN OVER A
LONG PERIOD OF TIME.

THERE IS ONE ASTRONONICAL HYPOTHESIS THAT HAS GARWERED NMUCH
INTEREST IN THE LAST FEW YEARS. IT WAS PROPOSED INM 1920 BY



THE FIRST GROUP PROPOSES THAT THE AMOUNT OF SOLAR RADIATION
REACHING EARTH DECREASED FOR SOIIE REASON AND TERRESTIAL TENMP-
ERATURE FELL. ORE HYPOTHESIS SAYS THAT- DURING THE PLEISTOCENE
| THE MOST RECENT ICE AGE|- OUR SOLAR SYSTEN PASSED THROUGH A
LARGC COSHIC DUST CLOUD HHICH DININISHED THE AfOUNT OF SOLAR
RADIATION EARTH RECEIVED. THIS EXPLAINS HOW THE TENPERATURE
COULD HAVE DROPPED ENOUGH TO CAUSE THEACCUMULATION OF ICE. AND
IT MIGHT EVEN EXPLAIN THE PERIODIC OSCILLATIONS OF THE ICE
SHEETS. FOR INSTANCE. THE CLOUD NMAY HAVE BCEN OF VARYIMNG DENSITY.
AND ICE ADVANCED WHEN THE EARTH PASSED THROUGH THE DENSEST PARTS
AliD RETREATED AS EARTH PASSED THROUGH THE THINEST PARTS. FOR
REASONS KMOMN ONLY TO ITSELF. THE SUM HIGHT ALSO HAVE VARIED

ITS OUT PUT OF RADATION. THIS WOULD+ AGAIN. NOT ONLY EXPLAIN
THE LOWERING OF TENMPERATURES TO GLACIAL CLIMATE- BUT ALSO THE
PERIODIC OSCILLATIONS. UMFORTUMATELY. THIS HYPOTHESIS IS
UNTESTATLE AT THE PRESENT TINE BECAUSE MO ABSOLUTELY ACCURATE
MEASUREMENTS OF SOLAR RADIATION HAVE DEEN MADE. AND IF SUCH
NEASUREMENTS COULD GE MADE. THEY WOULD HAVE TO BE TAKEN OVER A
LONG PERIOD OF TIME.

THERE IS ONE ASTRONOMICAL HYPOTHESIS THAT HAS GARWERED MUCH
INTEREST IN THE LAST FEW YEARS. IT WAS PROPOSED IM 1920 BY

A YUGOSLAVIAN METEOLOGIST+ M. NMNILANKOVITCH. NILANKOVITCH HADE
CALCULATIONS OF SOLAR RADATION VARIATIONS DUE TO THREE FACTORS:
THE INCLINATION OF THE EARTH®S AXIS. AHE ELLIPTICITY OF THE
EARTH'S ORBIT AROUND THE SUN. AND THE PRECESSION OF THE
EQUINOXES |THE WOCPLE OF THE CARTHYS AXIS|. THE DATA 0i! THESE
FACTORS. AND THE LENGTH OF TIHE IT TAKES FOR THESE VARIATIONS.
IS AS FOLLOMS:

ELLIPTICITY OF ORMIT N.037 TOO.O53 CVERY 92,000 YRS.
0

INCLINATION OF AXIS 2l /2 TO 24 /2 40,000 YRS.

PRECESSION OF EAUINOXES 0 1o 3u0° 2L.J03 YRS.



SECAUSE OF SUCH LOWG PERIODS. THESE RELATIONSHIPS HOULD ONLY
REINFORCE EACH OTHER- OR TE IN POSITIONS PERMITTING THE LEAST
AMOUNT OF SOLAR HEAT TO WARM EARTH- CAUSING A SLIGHT BUT.
ACCORDIMG TO MILAMNKOVITCH. SIGHIFICANT TEMPERATURE YARIATION.
ONCE EVERY SEVERAL THOUSAMND YEARS |I PELIEVE THE FIGURE IS
SOMETHING LIKE EVERY 40,000 YRS.|. DUE TO RECEMT CALCULATIONS,
HOMEVER. IT APPEARS THAT THE ANMOUNT OF TEMPERATURE CHANGE

OULD FALL SHORT OF THAT REAUIRED TC¢ CAUSE AN ICE AGE. FINALLYA
THIS HYPOTHESIS DOES NOT EXPLAIN THE PERICDIC OSCILLATIOKS OF
THE GLACIAL CLIMATE. SINCE ELLIPTICITY. IMCLINATION. ARND
PRECESSION REINIFORCE EACH OTHER PERIODICALLY Ai'D SO FREAUENTLY.
UE COULD EXPECT GLACIATION TO EECONE A COHITOK EVENT. UVHICHA

AS STATED EARLIER. IT IS [OT.

THE KEXT GROUP OF HYPCTHESES. TERRESTIAL CHAMGES. INCLUDES
ANYTHING FROM ATIIOSPHERE TRAKSPARENCY TO SIZE OF LAND HASSES.

AS SEEN FROFM SPACE THE EARTH S OCEAMNS ARE LARGE DARK KMASSES
YHILE THE CONTIMEMTS AMD CLOUDS ARE LIGHT. THIS IS FECAUSE

I"OST OF THE SOLAR RADIATION STRIKIMNG THE WATER IS ATSORCED AND
VERY LITTLE IS REFLECTED AVAY. HEICE THE DARK COLOR. SOLAR
RADIATION STRIKIHG THE LAMD OR A CLOUD COVER. OW THE OTHER HANDa
IT ALNMOST ALL REFLECTED FACK INTO SPACE. CAUSIMG THE CLOUDS

AD CONTIWENTS TO APPEAR LIGHT. THE LARGER THE LAND AREA. THE
ORE HEAT AND LIGHT IS REFLECTED. AMD THE COOLER IS THE CLINATE.
IT IS ENTERESTING TO WOTE THAT DURING EVERY MAJOR GLACIATION-
THE CONTIMENTS MERE LARGER THAIl THEY ARE TODAY.

ALCEDO |THE AMOULT OF LIGHT A FODY REFLECTS| ALSO MORKS KELL

AS A EXATPLE OF AN ATMOSPHERET TRANSPARENCY THEORY. VOLCAMOES.
FACTORIES |UHICH WE WILL HAVE TO RULE OUT SIHMCE THLIE RERER T
FAUY OF THEN AROUMND IN THE PLEISTOCENE|. AND OTHER PHENOFINA
RELEASE PARTICLES OF DUST INTO THE UPPER ATNOSPHERE WHERE

THEY SERVE AS NUCLEI FOR THE FORMATION OF ICE CRYSTALS: THESE
ICE CRYSTALS ARE QUITE EFFICIENT REFLECTORS OF HEAT.

AMMOTHER ATHOSPHERE TRAI'SPARENCY THEORY HAS TO DO WITH THE CARTOMN
DIOXIDE COMTENT OF THE ATHOSPHERE. WITHESS. FOR INSTANCE-

THE GREEMHOUSE EFFECT. AROUT FOURTEEN IILES AEOVE EARTH IS A
LAYER OF 0ZOKE. LOTH SHORT AMD LONG HWAVELENGTH RADIATION

COMING FROM THE SUN STRIKES THIS LAYER. TUT ONLY THE SHORT
WAVELENGTH RADIATION PENETRATES. TRAVELS DOWN THROUGH THE
ATIIOSPHERE. STRIKES THE EARTH'S SURFACE. AND ZOUNCES OFF. ON
SUCH A REDROUHD. IT IS TRAMSFORMED FROM SHORT TO LOMNG UAVELENGTH
RADIATION. INTERESTINGLY ENOUGH. THIS RADIATION IS MO OF

THE SAME HWAVELEKNGTH AS CAREO! DIOXIDE. WHICH PROIMPTLY ACSORBS
IT. 1IN THIS KAY. HEAT IS RETAINED BY THE ATITOSPHERE. LET US
SAY THAT THERE WAS A POPULATION EXPLOSIOMN OF PLANTS AT THE END
OF THE NESOZID ERa--CRIATING A GREATER DLIAND FOR CARIMON DIOXIDE
THAN USUAL. THE CAR:-QI DIOXIDE COMNTENT OF THE ATHOSPHERE HOULD
FALL+ AND THE TEVPERATURE UOQULD SLIDE DOEN. AND AO WOULD THE ICE.

OUR LAST CATEGORY ¢F HYPOTHESES IS HEAT VARIATION AND DISTRI-
TUTIOH FROM EQUITORIAL TO POLAR REGIONS. THE [OST INTENSIVE
SOLAR HEAT COMES DOUM ALONG A NARROEK RAMD RIGHT OVER THE EQUATOR.
ALL LATITUDES MNORTH AND SOQUTH RECEIVE DINMIMISHING ANOUNTS OF

HEAT AS UE [HOVE FARTHER FROM THE EGUATOR. AND THE POLES RECEIVE
THE LEAST. HEAT STRIKING EQUITORIAL HMATER IS ACSORICED AND

FIOVED MORTHHARD Y A SERIES OF OCEAN CURRENTS TO ACHEIVE A NEAR
UNIFORM DISTRITUTION OVER THE EARTH--UIT!! OME EXCEPTION: THLC
OCEAN CURRENTS ARE CLOCKED AND CAMMOT CIRCULATE INTO THE MORTHERHN
SCAS. THEREFORE LEAVING IT RATHER FRIGID UP THERE AT THE TOP OF
THE LMARE N AR AL ANTRA FOR THFE SHTLD-UP OF AN ICE CAPR.



COMING FROM THE SUN STRIRES THIS CAYE S T 0T U CT—Tre——rrow—
HWAVELENGTH RADIATION PENETRATES. TRAVELS DOMHN THROUGH THE
ATIIOSPHERE~ STRIKES THE EARTHS SURFACE- AND DOUNCES OFF. ON
SUCH A REDOUIHD. IT IS TRAMSFORMED FROI SHORT TO LONG LAVELENGTH
RADIATION. INTERESTIMGLY ENOUGH. THIS RADIATION IS MOV OF

THE SAME WAVELEWNGTH AS CAREON DIOXIDE. WHICH PROIPTLY ACSORES
IT. 1IN THIS KAY. HIZAT IS RETAIWNED BY THE ATiITOSPHERE. LET US
SAY THAT THERE WAS A POPULATION EXPLOSION OF PLAMTS AT THE END
OF THE NESOZID ERA--CREATING A GREATER DLIAND FOR CAR!MON DIOXIDE
THAI USUAL. THE CARGCN DIOXIDE COMTEMNT OF THE ATHOSPHERE HOULD
FALL- AND THE TEVPERATURE HOULD SLIDE DOHMN. AND A0 WOULD THE ICE.

OUR LAST CATEGORY OF HYPOTHESES IS HEAT VARIATION ANMD DISTRI-
CUTIGH FROM EQUITORIAL TO POLAR REGIONS. THE I"OST IMTENSIVE
SOLAR HEAT COMES DOUMM ALONG A NARROEK RAND RIGHT OVER THE EAQUATOR.
ALL LATITUDES NORTH AND SOUTH RECEIVE DINIMISHING AROUNTS OF

HEAT AS UE [HOVE FARTHER FROM THE EAUATOR. AND THE POLES RECEIVE
THE LEAST. HEAT STRIKIKG EQUITORIAL MATER IS ATSORCED AUD

IOVED MORTHMARD Y A SERIES OF OCEAN CURRENTS TO ACHEIVE A HMEAR
UNIFORTM DISTRITUTION OVER THE EARTH--VIT!! OME EXCEPTION: THC
OCEAN CLURRENTS ARE CLOCKED AND CANMMOT CIRCULATE INTO THE MORTHERI
SCAS. THEREFORE LEAVING IT RATHER FRIGID UP THERE AT THE TOP OF
THE WORLD AND ALLOWING FOR THE GUILD-UP OF AN ICE CAP.

GLACIATION HAS PEEN A MAJOR FORCE SHAPING THE EARTH AND ITS

LIFE: HOVEVER+ SCIENTISTS ARE AT A LOSS TO COIE WP HWITH OME
RCALLY SUITACLE HYPOTHESIS TO EXPLAIN IT. MOST LIKELY ONE OF

THE HYPOTHESES PROPOSED IS NOT SUFFICIENT AS THE ONLY CAUSE OF
GLACTATION. PERHAPS THE ICE AGES UHERE TRIGGERED Y A CORTIMATION
OF THE THEORIES SET FORUWARD. SINCE GLACIATION IS #HOT PERIODIC.
“E CANNOT PREDICT #MEN THE NEXT ICE AGE WILL OCCUR. CUT BECAUSE
LESS THAN TEN THOUSAND YEARS HAVE PASSED SIHCE THE LAST COMN-
TIKNENTAL ICE SHEETS ®ITHDREM. SONRE SCIENTISTS HAVE SUGGESTED

THAT ME ARE NOM LIVIKG DURING AN IRTERGLACIAL PERIOD. IN FACT-
IF THE AVERAGE ANNUAL TEMPERATURE HWERE TO DROP FIVE DEGREES,
GLACIAL ICE WOULD RUILD PU AND ONCE AGAIN BEGIN ITS HEARY JOURNEY
DOWN FROM THE NORTH:. THIS TEMPERATURE HAS ALREADY DROPPED ONE-
HALF 0D A DEGREE IM THE LAST THIRTY YEARS |IT AS A DROP OF
SOMETHING LIKE ONE FOURTH DEGREE IN THE SIXTY YEARS GEFORE THATI.
IF THIS TREND CONTIMUES. OUR DESCENDENTS IiN THE NOT TOO DISTANT



FUTURE 1.AY GE IN A POSITION TO DISCOVER FIRST HAWND “WHAT CAUSED
Ti{E ICE AGES.

ho ROFERT M. DOTT JR.. ROGER L. BATTEM. EVCLUTION OF THE EARTH
IfCGRAM HILL. 1972). PAGES 444y TO u73.

i

JAMES GILLULY  AARON C.o MATERS. A O- M"OODFORD A PRIMCIPLES
OF GEOLOGY |i. FREEMAN AND COUPANY. 2ALS] - PAGLQ 245-248.

3. 3SKY AND TELESCOPE. VOLULE THIRTY THREE. MUMCER FOURL APRIL
15L7?. PAGES 221 T¢ 225.

FOR SALE: X-PHOTOCGRAPHIC EMLARGER AL DEVELOPIME TUJPPLIES
SEE 07 CALL JESS UTILLIARS

FOR SALE 1‘9-\:‘ REFRACTINCG TELESCOFE U'ITH TRI-PODA rfJITde|L
Jiadiill  HEAD AUD VFOODER FACTORY [£OX FOR TufE AWND EYEPEICE
SOLD uLL P\TTS I.! VERY VERY GOOD COHPITIONM. FOR IHFO«
SEE JESS FILLIANR OR JOHMN ERUCE<----SOLD

$OTICE

IF YO@J DAVI ANY OLZ OR DUPLICATE ISSULS OF SKY AUP TELESCOPE
THAT YOU NO LOUGER VART. FRINEG THESN TO THE LECTIME O THAT UVE
CAL ADD THED TO THE CLU.L LIIRARY. IF YOU "CULD LIKE TO READ
A ARTICLE Tii A OLD SKY ALD TELESCOPE T“T You 20 MOT HAVE
CHECK THE CLJY- LITRARY. AS THEWLE ARE i'Y OLDER ISSUES I! IT.

HE CLUT NEETINGS
LLIANS SO
‘;”Y OPENTIIGE
A ’S SHORT
RAIZS TO GET

APY OHE FANTING TO PRESENT A PROEGRAM AT ONE OF

SHOULD COWTACT JOHE SRUCE. JACK 2Ultt, OR JESTS U]
HAT A DATE CAl LE SET ASIDPE FOR YOU. THERI ARE
FOR THE REST OF THIS YEAR AMD EVE:! IF YGUR PROGR
IT WILL STILL-ADMFO THE-EETING SO DON*T L AF
UP FHERE AllD DO YOUR THIKG.

)F‘n"‘l—]



