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Average Chemical Composition
of Earth’s Crust, Hydrosphere, and Troposphere

ELEMENT CRUST HYDROSPHERE | TROPOSPHERE
(symbol) Percent by mass | Percentby volume |  Percent by volume Percent by volume
Oxygen (O) 46.10 94.04 33.0 21.0
Silicon (Si) 28.20 0.88
Aluminum (Al) 8.23 0.48
Iron (Fe) 5.63 0.49
Calcium (Ca) 4.15 1.18
Sodium (Na) 2.36 1.11
Magnesium (Mg) 2.33 0.33
Potassium (K) 2.09 1.42
Nitrogen (N) 78.0
Hydrogen (H) 66.0
Other 0.91 0.07 1.0 1.0
Relationship of Transported Equations
Particle Size to Water Velocity
. . ist: i
100.0 e AL IALLL L PR Eccentricity = i;nzr;ﬁ% ?;t:;(e)fl;i;m
__ 100 | Cobbles Gradient < Shange in field value
3 distance
ﬁ 10 Pebbles Rate of change = changg in valus
[ time
X ) i i I, S il R  mass
E Sand Density = Jolume
o 001
E ............
& 0.001 Silt Rock . ,
. ock Cycle in Earth’s Crust
0.0001 Clay
S g e s ss g
STREAM VELOCITY (cm/s)

This generalized graph shows the water velocity

to maintain, but not start, movement. Variations

occur due to differences in particle density and shape.

Radioactive Decay Data

RADIOACTIVE | DISINTEGRATION | HALF-LIFE
ISOTOPE (years)
Carbon-14 o _¥N 5.7 x 10°
40,
Potassium-40 o :'402; 13x10°
Uranium-238 238y, 208py, 45x10°
Rubidium-87 8Rb—%"sr 4.9x10"°




)

Solar System Data
Celestial Mean Distance Period of Period of Eccentricity | Equatorial Mass Density
Object from Sun Revolution Rotation at Equator of Orbit Diameter (Earth = 1) (g/emd)
(million km) (d=days) (y=years) (km)

SUN — — 27d — 1,392,000 | 333,000.00 14
MERCURY 57.9 88d 59d 0.206 4,879 0.06 5.4
VENUS 108.2 224.7d 243d 0.007 12,104 0.82 5.2
EARTH 149.6 365.26d| 23h56min4ds 0.017 12,756 1.00 5.5
MARS 227.9 687d| 24h37min23s 0.093 6,794 0.11 3.9
JUPITER 778.4 119y| 9h50min30s 0.048 142,984 317.83 1.3
SATURN 1,426.7 295y 10 h 14 min 0.054| 120,536 95.16 0.7
URANUS 2,871.0 84.0y 17 h 14 min 0.047 51,118 14.54 1.3
NEPTUNE 4,498.3 164.8y 16 h 0.009 49,528 17.15 1.8
Eﬂ‘ggﬁ's 0585 o e 27.3d 27.3d 0.05| 3,476 001| 33

 Gamma rays
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PACIFIC
—OCEAN

PRESSURE
{million atmosphsres)

TEMPERATURE (°C)

2016-2017

Inferred Properties of Earth’s Interior
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Properties of Common Minerals

¥y
waro- S E  comon DISTINGUISHING
LUSTER NESS o|E  COLORS CHARACTERISTICS USE(S) COMPOSITION’ MINERAL NAME
2 ero tck st paroad o Craphite
P U] e e e oo
:QE 55-65 v b m ore offon. Fog04 Hagnetite
65 v e e et FoS, Pyrito
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2 v piw ;oay %:yﬁ'm M:y:fdm CaS0¢2H0 Salenit gypsum
2-25 ¢ mw mwié paint, rodfing K&138i3014{0H), Muscovitamica
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- - " R
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Pl ] e e o
NI -
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MENECQLE ROCKS

CHARACTERISTICE

MINERAL COMPOSITION

Scheme for Igneous Rock Identification CRYSTAL TEXTURE
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Scheme for Sedimentary Rock Identification

~ INORGANIC LAND-DERIVED SEI]IMENTAHY ROCKS

ROCK MAKME

plant remains

TEXTURE GRAIM SIEE COMPCSTTION COMBENTS MAF SYMBIOL
Pabbles, cobblaes, Rounded fragments Conglomer G" ’35:5“’3'
oo dgaédbﬂgl ders ] g Conglomerate =ttt
ambetdad in sand, Mostly i ]
silt, and/or clay quarig Angular fragments Braccia *"Jnfl?"}‘,
: feldspar, and ‘
Clastic Sand lay minarals: : _ AT
(fragmental) | (0.006 to 0.2 cm) ';-‘-n i&}; T;f;?;ﬁls Fine to coarse Sandstone g e
Silt fragments of e : g
(0.0004 to 0.006 cm) other rocks Very fina grain L [-T=T2T5]
Clay VL IERRE S Compact; may split Shale e
(less than 0.0004 cm) easily ==
_ CHEMICALLY AND/OR ORGANICALLY FORMED SEDIMENTARY ROCKS
i TE}(TEJ FlE GRAIN SI7E COMPOSTIOMN COMMEMTS AOCK HAME HAF" S"I"MEI{)L
_ Halite Rock salt
| F;nra Crystals from
- 0 hamical 7 v
Crystalling — c — y/ //
Y coarsa Gypsum precipitatas Rack gypsum / /ﬁ
— crystals and evaparites
Ciolomite Dolostone
Crystaliine or ) Pracipitates of biologic )
' ; Caleite crigin or camaniad shall Limestona
bioclastic Microscopic to ek linke -
vary coarse
Bioclastic Carbon Compacted Bituminous coal
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Scheme for Metamorphic Rock [dentification

TEXTURE | el | COMPOSITION | METAMORPHISH COMMENTS ROCK NAME MAP SYMBOL
' Q
Low-grade _
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Earthquake P-Wave and S-Wave Travel Time

EPICENTER DISTANCE (x 103 km)
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Planetary Wind and Moisture
Belts in the Troposphere

The drawing on the right shows the
locations of the belts near the time of an
equinox. The locations shift somewhat
with the changing latitude of the Sun's
vertical ray. in the Northem Hemisphere,
the belts shift northward in the summer
and southward in the winter.

{Not drawn to scale}

_____ /,.———Tropapause
ﬁ?‘p q\ -Polar front jet stream

& (h—Polar front
L2 ...#n.wsor" .

E - ‘c" S,W. ‘4':" —"' 5\;

5 € \@N
[}
:) Subtropical

jot streams

- gty
I\\

S

&

|

-y
hd L]
£\
el

T e - o

@,,
(.~
{
A
N

.-
-~ \)
-
ps
’
rs
¢

L102-910¢
SO|ge| 92UBJ8J9Y 92UsI0g YleT a|epsieos



Scarsdale Earth Science Reference Tables

2016-2017

E] Saja oy

6 09 Or 02 O
a el W ™
o5 OFgg 0201 O

N 211N

LNOWYI A

&,

L3¢ \‘;‘}‘ = .“f‘ \\ r“ r

[edw o0o') page wagdaurkw s fed)
24004 pesoyd o uejew £)jws vau)

¥

pesoydio umjey

Apuruiung

ubio

Limusw|pes

Fjuming

)

)

9 ‘?
s, 77 \\\}\5 ® 292

“0 35* AAAMOSTY2IO00T0aD

ISPl Rinlanls e et /T seug .
BB pUR Sppenh Sl 207 G Lo 331N
ST NYISIOOH0 2700IM WERT NYILIBNY D E 5604 po sodamian fesuany of Ayt
SAIRS pUR SHRIS SAUOEPIR JONINDIS DINOXL
¥ IR0 S IR Gamibes SN0SM A I6 SUaNe SAER TRs(dowE s A usiy .
FHYE RO S FUCTOR SR eTh [PREUSREIFIN NYIZLCaH0 FUE NYIHANYD
M UCSEAN @ S0 §59R pesepicumEw {esudu of dpimsra
SRS FUE SEUOFRURE NYIINGT0 AT 3 pur nfraneys [
N7 IHBNYO 3
NN
iR Fuw WSl 15 USRIV GRF NVINTS weens [T
S RHUNEUDI PR SUD TS RS il =l HYNOANIT
FRUFRUE SO SR GEU0D NI AISSESIN FUE MYINYATISHN T A
(15 5P ROV U YIRERG SARS PR SRUREIRS pa) Sepuswglum QISSVHNN AUYT MR OISSIHLaNT FOIIE
S0 PUR SpUIS ¥ISARD P2IPIRAXTUN 0 p2IRIGXD AYean (Lpod3) IEIOLSETdRF SN0T0MIH) [ =

MYOA M3N NI SYd3 ONY S001d3d 219017039

BRI SITYUE O0Z CLELCEA THIIN
TR

BB NP FUR SRRSO SUNEIUI {

¥YINYATASNNSIGG

«dL 8L

El )
Bt

)
)
+ o+ 4+ +  #
Glg_ . :8.‘: /"'cﬂ£
ST T QIHVANG XY T
el '-U.'ﬂ"v@ﬂ.—/_/—/

g

661
INFHESIIN SLVIS SRHOA MEN

WLIAI] PRL et

31e31G 10X MIN Jo AS01095) dd0Ipag pazijeiauan




)

Generalized Landscape Regions of New York State

Major geographic provinze baundary

mmmeemmmeeeme Landscape region boundary
State boundary
Internaticnal boundary
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0 20 40 &0 80
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GEOLOGIC HISTORY
-
NY Rock
. - Record
Eon Era Period Epoch Life on Earth - nr”
k= iment
Million years ago — | Bedrock
o B L HOLOCENE M0
— QUATERNARY [ PLEISTOCENE m“: Humans, mastodonts, mammoths E]
Q PLIOCENE 3
ot L.} 7 NEOGENE |————""_%3 Large carnivorous mammals
m CENOZOIC MIOCENE em a Abundant grazing mammals
OLIGOCENE m.m .@ Earliest grasses
500
T PALEOGENE EOCENE mmh Many modern groups c-.uEEE.mF
o o B 1EDOH?MMW olAque- ion of di ids, and
i many land plants Uy gt
Ti MESOZOIC BATE £
1000 N CRETACEQOUS =
M| Fist Earliest flowering plants
w. T |=e EARLY Diverse bony fishes
: (=} U - 14
M D .v.— LATE Earliest birds
© Hm \ JURASSIC MIDDLE Afindent & -y
= L __ - EARLY
=[5].] 4 , #+
A = E f.— LATE Earliest mammals
i Y A 1 TRIASSIC Barkiast d
e
2000 R MIDDLE
a1 L N EARLY 25 llAvaﬁ extinetion of many land and marine \
B Y LATE organisms (including trilobites} /
M MIDDLE Mammal-like reptiles
PERMIAN
EARLY Abusdant reptiles
< L 1
294
O A W . e e TATE
< m WS PENNSYLVANIAN éﬂm Extensive coal-forming forests |
[ S w LATE Abundant amphibians
3000 bd B2 M = MISSISSIPPL Large and scale t. and s
I m PIAN MIDDLE (vascular a_—quﬂwmﬂ“.hnﬁu. nﬂ.ﬂm:mu e \L /
a, D Pl pt
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Z L =
EF LATE Earliest amphibians and plant seeds
m —_— WM”M%:”EESWE Extincticn of many marine organisms
—nnai‘—w
=n} 1 DEVONIAN MIDDLE Earth's first forests
[) " o Earliest nmmonoids and sharks
o 1 EARLY Abundant fish
< . _ W 4
A | Evidence of —!D_mh.nl LATE ! Earliest insects
R |earbon 1 SILURIAN Earliest land plants and animals
_— L .—- EARLY . Abundant eurypterids
Y i LATE
Oldest known rocks i
- & Invertebrates dominant
1 EARLY
—, 4
4600 Estimated time of origin LATE
of Earth and solar system Burgess shale fauna (di ft-bodied argani
0 CAMBRIAN AMIDDLE Earlicat fishes e e
Extinetion of many primitive marine organisms
1 EARLY Earliest trilobites
—- j S o R -1 Great diversity of life-forms with shelly parts
1 A 2 580  Ediacaran fauna (first multicellular, soft-bodied
1 X marine organisms}
1
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A Y
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Time Distribution of Fossils

(including important fossils of New York)
The center of each letterad circle indicates the imate time of
existence of a specific index fossil (e.g. Fosail () lived at the end

of the Early Cambrian).
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