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vitch Theory describes the collective effe

1. Orbital shape (eccentricity)
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2. Axial tilt (obliquity)
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3. Axial Precession
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4. Apsidal Precession

Planets orbiting the Sun follow elliptical (oval) orbits that rotate
gradually over time (apsidal precession). The orbital ellipse itself
precesses in space, primarily as a result of interactions with
Jupiter and Saturn. This orbital precession is in the same sense to
the gyroscopic motion of the axis of rotation, shortening the period
of the precession of the equinoxes (extreme seasonal altitudes of
the sun) with respect to the perihelion (point in orbit nearest the
sun) from 25,771.5 to ~21,636 years.




/hat about solar cycles and rearrangement of con
asses over geologic time by the processes of con

erglacial vacation. We know from geological records |
cean sediments and ice cores from permanent glaciers that fo
t least the last 750,000 years interglacial periods happen a
00,000 year intervals, lasting about 15,000 to 20,000 year
efore returning to an icehouse climate. We are currently abou
8,000 years into Earth's present interglacial cycle. Thes
ycles have been occurring for at least the last 2-4 millios
ears, and the Earth has been cooling gradually for the last 3

1 St e
I;.l

.
_/} o




MESQZOIC CENOZOIC

PALEOZOIC

UE 214 00
UELIN|IS

UEIUGADC
uELIag
Jsseu |
;sseanp

snoase}ald
feipa g

ueUge]
SNOUayIuogqIes

Quatemary

Atmospheric CO2

Ave. Global Temp.

W.g&tﬂ:l’ﬂﬂ.ctlrﬂ

Terp. after C. B, Sootese
[ P i T AL Y[ i

been exceedingly h stead, global temperature no warmer
than today. Clearly, other factors beS|des atmospherlc carbon

influence earth temperatures and global warming.







Pleistoce
Epoch




Active Ancient Shoreline

Drop in Sea Level

Eon
tread }_;F

" Modern Profile




©]

Pal |

Q)

(
]

e
B O @ O
o

PETM| )
Wy

kN

Eocene VY
Optimum

Antarctic
Thawing

Polar Ocean
Equivalent AT
Antarctic
Reglaciation

=
? Antarctic Glaciation

}%]

I Rapid Glacial Cycles

=
3
Tl
=

|
Wt

P8
Benthic 5 '20 (per mil)

65 Million Years
of Climate Change
[ Pal | Eo [ o |

60 50 40 30 20
Millions of Years Ago

A

Equivalent

=| Vostok AT ("C)
bbb ko g

w

=3







Chesapeake Channel

/

Thimble Shoal Channel
60 miles




Camp Peary/YNWS

/ /s;uffolk Scar

Ft. Eustis

V¢, Geology




Glacial outwash

Susquehanna River

ch a new ch:
uth of the ancestral Susque
e Chesapeake Bay. |







