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Huntington, Climatic Changes

I) Uniterming of Climate
Every species demands uniform conditions

within nonton limits. Complex climate aids
orgamic evolution. Since Miocene, complexity
the rule. Premarkable Miforming ofearth's.
climate in geol. histong, deduced from presencea
of similar organisons since Protezail,
perhaps Archeozoi: 60° C. max. possibly
remge in gologic time. This range includes
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2 most critical temps, possible, hearingpt. ofwater & pt.where it cam dissolve- vol. of CO₂ . Water's extraordinarilyhigh latent heats. It's peculiar vol.
changewith heat, affecting oveam circulation. It's

inequalled poner to dissolve, & remmin water
Ionizing power, causing electro- chemical
reactions so important to life. Also, attur
Hg, most capilldrilly powerful liquid.

Important relations with co₂i H₂O .
absorbs widely vong vol.s of different substances,vany



Henringsen
but Ivol. of

temp. Exactly
optimum for mom
surface. CO₂
Change with
chempial chara
earth's temp
life is chemical
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Chap.I The Variability of Climate
Contraction of earth increases rotation

speed. But tidal drag decreases it. Stress & change

from there. Increasing salinity of occams, by making

hot equator water tend to sink, slows'
circulation, increases climatic contrasts.

con ẹ Heo

ocean

blankets. During periodsvapor
equable climate, these are locked into limestone &

land & marine organismors. The blanket gone,
by

diverse climate results. ( If true, mom's releaseof

this CO₂ & H₂O by industry will affect climate.)
that revolutions, high lands areSchuchert says

contemporaneous

with diverse climate, asprevent. Erosion

& vulcanism return CO₂ to air.

pulsations.
14th century, last great arsis of historic

Storms more north, increase. Ice moves north.
Glacial advomoes have wiped out

do the
ecies in bio geology. They may

1000 of species in
same to peoples & civilizations.

Yucatom drier.
s

of
coal

Huntington,
Climatic Champes

20,000 year precession. Not important. (Webster

catted Platonic year),26,000 s,says
Bruckner periods, 33 years. A partof the 11-12

year sunspot cycle, - historic pulsations- glacial-geological

pulsation chain.
Sunspots. More storms, lever temperatures.
Pleionion migrations. 27 day cycle, corresponding to

}

~ Sun's heat, short d; can get in, but earth's radiations, long

d, commot get out.



1

son's rotation. Also 3 mo. & 2½ year cyctes. [regelonima,
one or more climatic factors. Tromeling. Long remgeexcesses, in

forecast possibilities. :

Cyclemic
vacillations.

Storminess increases with senspots.
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Chap. III
Hypotheres of Climatic Change

Criteria for good hypothesis:
1) Solar & terrestrial causes must both be considered

2) Is glaciation due to redistribution of earth'sheat,

or change in total?

3) Why are climatic & orogenic revolution synchronous?

4) Prepetition of conditions without regularperiod.

5) All existing agencies of change mustbe considered.

1) Croll's eccentricity theory.
yr. precession cyche. About one in 100,000

grouped to make greatest ellipticing in
years,

21,000

planets areearth's orbit.
But thisdemands alternate glaciation in n .es., while they

Demands regular period,which

probly
simultaneous.

"Does not explain "sub epuchs."
ain't.

2) Carbon Dioxide Theory.

(0₂
2 ° C. 5 %to 80

Tyndall & T.C. Chamberlin. Arrhenius, Langley.
may byitself change earth's mom

probable for glaciers. But CO₂'s heat will a) affect

vaporin air, b) reverse the circulation of occam

corrents, by increasing low lat. evaporation & salinity,water

cons
using At critical point when reverse circulation

changes to way itis now (due to cooling the lossofCO₂)
whole earth is chilled by cool surface waters (Ishould

think they'dbe warmer) which also absorb more cal
diminish mästere in air. Glaciation.

gives upWhen cold polar water gets to equator, it
CO₂, warmer interglacial period. Eventually absorption at

poles & emission at equater must =. Then original



factors agresin coolusoff more. Morny glacial cyctes of
Erosion finally restoresdecreasing amplitude thiscaused.

CO₂, old circulation restered ceral in Greven land.
1) No evichence ageninst occormic reversals,

2) More than low temp merched to explainglaciers.
prec. & atm. circ. imored.

3) Proterozak ovcoms must have bem as saline as

days, derbis
Historie pulsations inexplained..

04

4)
3) . The Form of the Lond

not
Influencing currents. Obviously a facter, but geobristerically

+always connected with climate. ( consistent?) Too poncherous

factor to explain small pulsations.

4) Volcanic

But we are now in over hearHumphreys, W.). , Abbot, Fowle. Dustin air lovers temp., observed

glacial climate, & thereis
fact.
no destin air. Also, pits & comes of recessong exeptions not to

be found.
5) Polar wandering.

Dismissed by astrophysicists

6) Thermal solour hypothesis.
be cause, the they do

Absolute changes in son's heat denied. " Also, such a change

would decrease interzonal temp. gradients (I don'trecit)

decrease stormiress, reverse of glacial facts.

Redistribution ofearth's atmosphene pressure,
elikely.

1
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Chap. IV
The Solar Cyclonic Hypothesis.

Köppen & Newcomb havesham earth's temp varies

with sunspots. Surface ofearth coolest when son

Huntingten
Climatic Changes

radiates most
Contrents increasingy, timeof manyspots. Storms.

Sterms carry heat to stratosphere,

itis lostin space. Increase ofpressure, rather than heat,

the initial factorin these sterms. Preason on known, perhaps

or less stormy by ,sunspotselectromagnetic. more
Region now made

were similarly affected by greater historic pelsations.
Probably external sources govern sunspot

cycle of 19.2 years. Planetang rotation probably

Jupiter's 11.86 you cyclecycle dominating. Sunsports are
disturbances on nn.cyclonic
disturbances

of star to son shouldexplain great

of glaof glaciation.
Approuch

commotion

(over)



Chap. I
The Climate of History

3 hypotheses:
a) Uniformity; 6) progressive dessication ( because 30 °-40°

2-3000 years ago thom now) e) pulsactions.
as chensely pop.asPalmyra & desert Syria, e.g., once

England. - H.C. Butler. This partlyin Christian times. Olives & vines

there once. Soil gone, water gone, .: people gone. Great forists oncein

north Syria, gone. S. Syria shows no such change, due to local
Sea & Tiam Sham Mts. here once dryer than

5-400 B.C., O A.D., 1000 A.D.
1200 B.C.,: 70% H.D., 1300 A.D.

orography.
now:

Caspiam
Meditermomeam muisti

dry
Calif. tree record agrees with Medit. historical record.
Coirilation coefficients. Naples is not so well correlated;
& has no scrummer drought like tengatum & Cal. But
Hent. connects agrico - social hist. of Rome with sequoia
eurne, in worldponer Revolution

Droughts have occurred in supposedly
but this due to short fluctuations.

been deserts, their bundaries move.
monch.

lat. was moister

mast perioels,
There have always325 B.C., Alex's

Gregory's date palm objections. However, they

allow for 2-3 ° temp. change, & any& ommy rain fall

change. (besides, they seem poorly founded) 30-40 %

revinfall change often observed atsame temp.
Yucatom was drierat critical times. Thusit

is today at time ofmany senspots,



chap. KL
Climatic Stress of 14th Century

Ice & Floods in Europe. Ummual drought,
Oceanic floods, for.

climatic changes

some other
Freezingof entireyears.

Baltic. Norway'sNorway's wheat failed, had to beimported by

Hamsa, latter genning polict influence.. Turbulent polities

England's worst farmines, " invessomit rain, cold stortryresult.
Wheat prive up 5 times. Wages up 105 times. Wages up 1040, permanently.Evr.

Peculionly " continental " climatefor

umsually wet, same time. Lop Now rove.

Droughtin India, because CentralAsia didnot warmup.

Greenland, present i've frent established, formerly it had

been farther north. Aboriginal eskimos kill Norse seithers

All those things agreewith fate of

summers "

Later drought.
Caspian'sea

fervedsouth by cold.
climates at times ofmany senspots.

Chinese sunspot record shows 14th cent. max



F Chapter VII

Glaciation according to solar cyclonic tappothesis.

heat. Son track

Continenthigher than now, which by itselfcauses coolth

& extremism. Superimpore senspots on this, get
glaciation. Storminess carries away

shiftednorth to mid - Comada, (Prem

Greater evap.
mada, (frem n. U.S.), & to scand.

from ovcams & precip. As condensation occurs

up high, this heat lost in space. Total precip. increases,
More snow falling, snow reflects son, temp. still lover.
Snow field is high pressure, peshes storing seith;so

precipisFrozen fogs reflect son, emit earth'sat margins, i`tgrans,+grows. Frozen fags
Storm track nears tracke winds, esp. in summer,

heat.
gets moisture from them, this making this region more

arid.
Geologie enichence that storm track was postedsouth.

Sea lowered, warm currents bothered. Faster erosion,
absorbedmore CO₂ . Increased

less Co₂. Colchen oveam a

salinity, slous circulation, increases centrests.

Mts., dry plains, occoms
stopicesheet.

level, nota dome.
Sisheet rear

"Great Basin had lakes, more water.

Slow moring lous more effective than fastin bringing
becauseof long

water from GulfofMex. to Chicago,

spiraltante.
When son spots toff, glaciers warned, (& chied, esp (eemann)



*

Chap. VIII

I) Localization
some problems ofglacial perioels

Low temp. not controlling factor. Precipitation, then without.

temp. change, would domuch. Hobbs' anti - cyclonic

hypothesis, that muistire is brought by winds from above,

disproved. Distribution satisfacterity explained by s.c.h.

I Suddren advent

Climatic changes

Itt
CO₂ themy not satis. here.
variations in snewline &glac, height.

4000' lowerin Alps, only 1500 ' in Venezuela.
:. it wasmore than genival temp decrease, but also
involved decrease of precip, near equator, such as

happens today during senspot times.
High glaciers not augmented, because it wascolder&

precip. occurred further down hill.
bis.II Lakes, etc., in englavinted regn

All old stremds fandwhere stornsmostnumerous

with many spots.

I permion & Proterozaic low lat. & sea hemel glaciario.
Great land masses ofthose times covered by

highs, storms forced south.
ar

Storming tracks concentric about magnetic

poles, which wander. Possibly this happened them
but no evidence.

Simul., red beds in north, indicating deserts. Not due to

heat but lackofmoisture. Bred beds accumulate today
in Tarim Basin & Tremscaspian. Local crography
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determined glaciers, as at Boston, Alaska, Falklands

Warm northern permion seas not simulwith glaciers.
Other conditions, such as CO₂, mustalways be

favorable, but solar condition mustahways be
consichered as oneas one impertoimportant facter.
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Chap. IX
Climatiz.Changes

The Origin of Loess

Before, during or afterglaciation?
(Loess formedtodayin love of Gobi desert)

We•glaciation ? We say immediately

after. Geologic enitence for time between retreat of
&& formation of loess. Loessof some material

Macial drift, &is thickest at ice margins. Loen

vegetation fossils not

glacier
boreal.as

Pretreatofice exposed zone of drift to outflowing

glacialminds. Desert pavements between loess &underlying

till from
winderosion.

Most loess connectedwith just one (Iowan, or 404)

some with others. Senspets tend to make

glaciation, some
anal, favoring

Montoma - Ill. - Maine crescent more

joess. Senspot tendencies will overbalance i've-sheet

i've
Lowan loess

high push when ice is retreating.
more extensive than others because it retreated

faster hearing
more bone land to beblown.



Chap. *
Causes of mild Geological climates.

Warm aretic of most time. But pat as warm as

often thought. Tropical plants found these probly

adapted selves somewhat. Knowlton asserts non

may
zoning waszonal arrangement, due to red- beds. But there

be formedender modhurate conditions. But zoni

less extreme in past.
carry

Son now disturbed. Quietit, stop storms which

heat a lott, & dloudswhich block lite, reise temp. 5-10 °C.

Westerlies become steadier. Art. Prif & Japan coment

turned more north, because reverse winds of cyclones hold

sover land would holdin heat from ourom,
them up. Fogs
protect delicate plants from rapid temp changes.
Occan circlation spreached, equator colcher, contrasts, besteed.

a -conservative body.great com

Oceam gradually heated

Would require great cold to alteritseffects.
thesis. Lengthat

Coretiranlangeposeop &limpseitination hypothe

day important to reproduction ofmany plomts. Geologic

of seasons, I'f times ofno

alternate with those of seasons, Cordeiro may be right.

warmer temps alone wouldnotallow tropical
Length of day must be changed

plombs to more north

seasons

So



Chap XI
Terrestrial Causes of Climatic changes

Contraction ofearth. Specels rotation, equatorialthe
lands affected. But tidal Priction slows

bulge grons,rotation. Contraction comes in spasms. Water move

affected them lomdin bulging so alternately equatorial

lords would be submerged & eminged.
Landslowly bulges out tos, causingcausing e - w. mb.
Contraction due to chemical reorganization of rocks - meta

& escape of gases.morphism, e.g
climatic results from change in :

I) amountofland

Climatic Changer

a) increasedcontrasts, lover spec. heat., hass fog.
barom, gradients, winds.6

pybyb)
c) Comection.
d) water bessened, ovcams smaller. Convection

from allr. chen & host an land dosome.vapor
talkes vapor

f) This increases contrasts, fonorable for glaciers.
Each glaciation

ion followed emergence ofland.

It distribution of land

a) n. tos, continuity
Gulf Stream due to lomid deflection, offen broken.

epeinic Cretaceous sece probly got it once, took

heat more directly to tritice that way.
b) low lat. lam ols

low
They increase eq. pressure, asAfrica

augment tradewinds, & increases presson of
sub trop. high. Deserts increased . !. Pressure

strengthens westerlies, more heat carried
north.

now



c) Midlat. land area.
colder winters. Contrasts.

impeded, poles colcher.
Heightofland

Contrasts increased. Mts. cetoff

Oveomic circulation

III) moisture in lea

IV) vulcanism
Low pressure areces. When cooled, stilldiffer in black.

ness from environment. Heat added probly negligible.

I) Internal heat

"Dubions. But, if tree, would explain ancient

uniformity.

|



Climatic Changes

Chap XIT:
post -glacial crestal movements & climanic changes

Last great glaciation : 30,000 -18,000 B..C.
Glacier retreat 18,000 -6,000 B.C.

Severe continental climate

And continued changes up to 200 A.D.

Magdateriam pd.ofhuman history, beinchever in Europe,
endof Paleolithie. This ice was still farther saph

tham at present during Babylon- Egyptiandays &

that could mean a lot.

Shifts offand height, climatic significance, locally.

Chap. XIII

1

Changing composition ofoceans &atmosphere,

Affect secular progression especially. Salinity:

1) influsions, evaporation rate 2)evaperation rate 2) Breaking pt 3) CO₂ abscoption

# circulation.
1) film ofsalten water 2). New Eng.harbors iveband

contrasts. ContinentalIce increases "land" ana, contrasts.
highs strengthened, ourblowing winds snow cammot

get-or land, hess glaciation. 3) Slight change in

temp. causes occan to give up highly significan

amounts of (C₂. 4) Sinkingof saline tropical mater

slons circulation, increases contrasts.
Increaseof oxygen

earth's formation, perhaps.
due to plant life since

St.John says Vers



1

has no oxyggen. in atmosphere. Perhapsitis too
free intess continually friedbyplants.active to

1: Chap. XIV Effectof other bodies on seri

Nike floods, Calif. freetings, chinese earthqualles,

& scnspots allshan 260-80 year cycle. Plometary,
son. Novae , near mellae, due tometeonic effects on

Thoru relular material. Son has probablybeen
greatly lesser degree than

brightened 1000 Bid)Rid) by

rom

affected very to a.
conspictas noras whichan

nebulae. Possible electromagnetic effectof passing.more hermeroesInvisible stars probablystars.
thom visible, it might havebeen onemight have been oneofthem. But
Mhances for their prodbicing so manyglaciations are

poor. Itwould have staggedorby,to togreatellieellipticity,electro efects inarenot so.

5-70,000 year penibels, tical in 12,auguer, vers

Badiation(efecto, aswellas others)a (150) 4
increaseswith

But electromagnetism
agitation,&double

stars (3 stars one sich) one always agitated. Alpha

Centain; the neareststar, 4.3 linyearsaway.



Climatic Changes

Chap.XV.
The Sen's journey this space

1) Irregular timingofglaciation
Because stellar influences are,

evidence perhaps indicates greater glaciation in
Leams says present

irregular. Geologic

4 Proterozość tham later.

chancesof stor approuch less than

may have presented trehean'z glaciation

Division of glacialperibelsinto epochs.

ast. Internal heat

3) may

Because stars come,offen, in clusters. Hyacles,e.g.

3) Length of epochs

ratio.
4

Laterintergl. epochs shorter them earlier, 16-8-4-2-1

Intergl. 5 times as long as glacial. Historic pulsations

& smaller are what one would expect from Kaleidoscopic:

influenceof many stars.
5) Great mildress, even in some interglacial apuchs.

Table of nearest stams, by Schlesinger &Shaphy.
Sirius, Altair Alpha Centauri, & Procyon ,instint

ortor, wre major controls.
Alpha

d

wri; pd.ofrer.81. 2 year period
max. disturbomure on

?

of
ofdouble star. This shows up in climatic history.

Open-minded conclusion. Astronomy does notprove

his theorg but at least, as forras is knam, does not

~disproveit.

4



Earth's crist& senVTChap. XVI
not always.climatic & cristal change's usually together, notal

Wolf's sunspot& Milne's earthquake records for th
century stien a relationship.

Thermal & electrical causes for cristal change dismissed

20 % more winter than summer quakes, Novariation at

equator. Conditions reversedin Japan & China.

Heppi: Air heamerin winter, &storms, which

meight violently,
airvonymore frequent. More sunspots, morestorms,

earene movement. Japon& China, scammersterms

more numerous(typhoons) Fewr sterms, feu quakes, in

low lat.s
Evlerian movement, 430 day earth wabbling

Pok wanchering ascribedbydoftheys to meteorology. This is

most irregular attimesof most quakes &sterms.
Storm shocks analogoes to tap which makes strained

glass break rather than bend. in imosphent effect is
slight comp

ared to
stand.

Rains may alterisostanyby mnying erosion.
the d

stimulus to orgemsic evolution.Times of great
give greatestgreatest

eat climatic stress=


