
Energy gained during melting . . . . . . . . . . . . . . . . 80 calories/gram

Energy released during freezing  . . . . . . . . . . . . 80 calories/gram

Energy gained during vaporization  . . . . . . . . 540 calories/gram

Energy released during condensation . . . . . 540 calories/gram

Density at 3.98°C . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 gram/milliliter

16
17

18
19

20
21

22
23

24
25

15
1

2
3

4
5

6
7

8
9

10
11

12
13

14
cm

RADIOACTIVE
ISOTOPE DISINTEGRATION HALF-LIFE

(years)

Carbon-14

Potassium-40

Uranium-238

Rubidium-87

C14

K40

U238

Rb87

N14

Pb206

Sr87

5.7 × 103

1.3 × 109

4.5 × 109

  4.9 × 1010

Ar40

Ca40

MATERIAL SPECIFIC HEAT
(calories/gram • C°)

Water

Dry air
Basalt
Granite
Iron
Copper
Lead

solid
liquid
gas{ 0.5

1.0
0.5
0.24
0.20
0.19
0.11
0.09
0.03

2001 EDITION
This edition of the Earth Science Reference Tables should be used in the
classroom beginning in the 2000–2001 school year. The first examination
for which these tables will be used is the January 2001 Regents
Examination in Earth Science.

Specific Heats of Common MaterialsRadioactive Decay Data

Percent deviation
from accepted value

Eccentricity of an ellipse

Gradient

Density of a substance

deviation (%) = × 100

eccentricity = distance between foci
length of major axis

difference from accepted value
accepted value

gradient =
change in field value

distance

density = mass
volume

Rate of change rate of change = change in field value
time

EQUATIONS

PHYSICAL CONSTANTS

The University of the State of New York • THE STATE EDUCATION DEPARTMENT • Albany, New York 12234 • www.nysed.gov

Earth Science Reference Tables

EURYPTERUS

Properties of Water

New York State Fossil

(Revised November 2006)



2 Earth Science Reference Tables — 2001 Edition (Revised November 2006)

TU
G

H
IL

L
P

LA
TE

AU

TH
E

C
AT

S
K

IL
LS

A
LL

E
G

H
E

N
Y

 P
LA

TE
AU

LA
K

E
E

R
IE

LA
K

E
 O

N
TA

R
IO

A
D

IR
O

N
D

A
C

K
 

M
O

U
N

TA
IN

S

ST
.L

AW
RE

NC
E 

LO
W

LA
ND

S

E
R

IE
–O

N
TA

R
IO

 L
O

W
LA

N
D

S
(P

LA
IN

S
)

G
R

E
N

V
IL

LE
 P

R
O

V
IN

C
E

(H
IG

H
LA

N
D

S
)

NEW
ENGLAND P

ROVIN
CE

(H
IG

HLANDS)

IN
TE

R
IO

R
 L

O
W

LA
N

D
S

TACONIC MOUNTAINS

NEWARK 

LOWLANDS

H
U

D
S

O
N

H
IG

H
LA

N
D

S

M
A

N
H

AT
TA

N
 P

R
O

N
G

CHAMPLAINLOWLANDS

G
en

er
al

iz
ed

 L
an

ds
ca

pe
 R

eg
io

ns
 o

f 
N

ew
 Y

or
k 

St
at

e

APPALACHIA
N

PLA
TE

AU
(U

PL
AN

DS
)

AT
LA

NT
IC

C
O

A
S

TA
L

P
LA

IN

HUDSON–MOHAWKLOWLANDS

K
EY

M
aj

or
 G

eo
gr

ap
hi

c 
P

ro
vi

nc
e 

B
ou

nd
ar

y 

La
nd

sc
ap

e 
R

eg
io

n 
B

ou
nd

ar
y

S
ta

te
 B

ou
nd

ar
y

In
te

rn
at

io
na

l B
ou

nd
ar

y

N



N

Earth Science Reference Tables — 2001 Edition (Revised November 2006) 3

G
en

er
al

iz
ed

 B
ed

ro
ck

 G
eo

lo
gy

 o
f 

N
ew

 Y
or

k 
St

at
e

m
od

ifi
ed

 fr
om

G
EO

LO
G

IC
A

L
SU

RV
EY

N
EW

Y
O

R
K

ST
A

TE
M

U
SE

U
M

19
89

NiagaraRiver

G
E

O
LO

G
IC

A
L

P
E

R
IO

D
S

A
N

D
 E

R
A

S
 IN

N
E

W
YO

R
K

CR
ET

AC
EO

US
, T

ER
TI

AR
Y,

 P
LE

IS
TO

CE
NE

 (E
po

ch
) w

ea
kly

 c
on

so
lid

at
ed

 to
 u

nc
on

so
lid

at
ed

 g
ra

ve
ls,

 s
an

ds
, a

nd
 c

la
ys

LA
TE

 T
RI

AS
SI

C
an

d
EA

RL
Y

JU
RA

SS
IC

 c
on

gl
om

er
at

es
, r

ed
 s

an
ds

to
ne

s,
 re

d 
sh

al
es

, a
nd

 d
ia

ba
se

 (i
n 

Pa
lis

ad
es

 S
ill)

PE
NN

SY
LV

AN
IA

N
an

d 
M

IS
SI

SS
IP

PI
AN

 c
on

gl
om

er
at

es
, s

an
ds

to
ne

s,
 a

nd
 s

ha
le

s
DE

VO
NI

AN
lim

es
to

ne
s,

 s
ha

le
s,

 s
an

ds
to

ne
s,

 a
nd

 c
on

gl
om

er
at

es
SI

LU
RI

AN
Si

lu
ria

n 
al

so
 c

on
ta

in
s 

sa
lt,

 g
yp

su
m

, a
nd

 h
em

at
ite

.

O
RD

OV
IC

IA
N

lim
es

to
ne

s,
 s

ha
le

s,
 s

an
ds

to
ne

s,
 a

nd
 d

ol
os

to
ne

s
CA

M
BR

IA
N

CA
M

BR
IA

N 
an

d 
EA

RL
Y

O
RD

OV
IC

IA
N 

sa
nd

st
on

es
 a

nd
 d

ol
os

to
ne

s 
M

od
er

at
el

y 
to

 in
te

ns
el

y 
m

et
am

or
ph

os
ed

 e
as

t o
f t

he
 H

ud
so

n 
Ri

ve
r.

CA
M

BR
IA

N 
an

d
O

RD
OV

IC
IA

N 
(u

nd
iff

er
en

tia
te

d)
 q

ua
rtz

ite
s,

 d
ol

os
to

ne
s,

 m
ar

bl
es

, a
nd

 s
ch

ist
s

In
te

ns
el

y 
m

et
am

or
ph

os
ed

;i
nc

lu
de

s 
po

rti
on

s 
of

 th
e 

Ta
co

ni
c 

Se
qu

en
ce

 a
nd

 C
or

tla
nd

t C
om

pl
ex

.
TA

CO
NI

C
SE

Q
UE

NC
E 

sa
nd

st
on

es
, s

ha
le

s,
 a

nd
 s

la
te

s
Sl

ig
ht

ly 
to

 in
te

ns
el

y 
m

et
am

or
ph

os
ed

 ro
ck

s 
of

CA
M

BR
IA

N 
th

ro
ug

h
M

ID
DL

E
O

RD
OV

IC
IA

N 
ag

es
.

M
ID

DL
E 

PR
OT

ER
O

ZO
IC

 g
ne

iss
es

, q
ua

rtz
ite

s,
 a

nd
 m

ar
bl

es
Li

ne
s 

ar
e 

ge
ne

ra
liz

ed
 s

tru
ct

ur
e 

tre
nd

s.
In

te
ns

el
y 

M
et

am
or

ph
os

ed
 R

oc
ks

M
ID

DL
E 

PR
OT

ER
O

ZO
IC

 a
no

rth
os

itic
 ro

ck
s

(re
gi

on
al

 m
et

am
or

ph
ism

 a
bo

ut
 1

,0
00

 m
.y.

a.
)

} }

}

} }Do
m

in
an

tly
Se

di
m

en
ta

ry
O

rig
in

Do
m

in
an

tly
M

et
am

or
ph

os
ed

Ro
ck

s

LO
NG

IS
LA

N
D

S
O

U
N

D



4 Earth Science Reference Tables — 2001 Edition (Revised November 2006)

Su
rf

ac
e 

O
ce

an
 C

ur
re

nt
s



Earth Science Reference Tables — 2001 Edition (Revised November 2006) 5

Te
ct

on
ic

 P
la

te
s

Ph
il

ip
pi

ne
Pl

at
e

Fi
ji

Pl
at

e

Mid-Atlantic Ridge

Sa
nd

w
ic

h
Pl

at
e

K
E

Y:

D
iv

er
ge

nt
 P

la
te

 B
ou

nd
ar

y 
(u

su
al

ly
 b

ro
ke

n 
by

 tr
an

sf
or

m
fa

ul
ts

 a
lo

ng
 m

id
-o

ce
an

 r
id

ge
s)

C
on

ve
rg

en
t P

la
te

 B
ou

nd
ar

y
(S

ub
du

ct
io

n 
Zo

ne
)

Tr
an

sf
or

m
 P

la
te

 B
ou

nd
ar

y
(T

ra
ns

fo
rm

 F
au

lt)
C

om
pl

ex
 o

r 
U

nc
er

ta
in

 
P

la
te

 B
ou

nd
ar

y
R

el
at

iv
e 

M
ot

io
n 

at
 P

la
te

 B
ou

nd
ar

y

N
O

TE
:N

ot
 a

ll 
pl

at
es

 a
nd

 b
ou

nd
ar

ie
s 

ar
e 

sh
ow

n.

M
an

tle
H

ot
 S

po
t

M
id

-O
ce

an
 R

id
ge

ov
er

rid
in

g
pl

at
e

su
bd

uc
tin

g
pl

at
e



6 Earth Science Reference Tables — 2001 Edition (Revised November 2006)

Cem
entation

Burial
Deposition

Compaction

W
ea

th
er

in
g

&
E

ro
si

on

M
etam

orphism

SEDIMENTARY
ROCK

Weathering & Erosion

Weathering & Erosion

Melting

METAMORPHIC
ROCK

IGNEOUS
ROCK

M
elting

(U
pl

ift
)

Solid
ific

at
ion

Heat and/or Pressure

(Uplift)

Melting

(Uplift)

H
eatand/or P

ressure

Metamorphism

E
rosion

MAGMA

SEDIMENTS

0 100 200 300 400 500 600 700 800

100.0

10.0

1.0

0.1

0.01

0.001

0.0001

0.00001

STREAM VELOCITY (cm/sec)

PA
R

T
IC

LE
 D

IA
M

E
T

E
R

 (
cm

)

*This generalized graph shows the water velocity needed to
maintain, but not start, movement. Variations occur due to
differences in particle density and shape.
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INORGANIC LAND-DERIVED SEDIMENTARY ROCKS
COMPOSITIONTEXTURE GRAIN SIZE COMMENTS ROCK NAME MAP SYMBOL

Rounded fragments

Angular fragments
Mostly
quartz,
feldspar, and
clay minerals;
may contain
fragments of
other rocks
and minerals

Pebbles, cobbles,
and/or boulders
embedded in sand,
silt, and/or clay

Clastic
(fragmental)

Very fine grain

Compact; may split
easily

Conglomerate

Breccia

CHEMICALLY AND/OR ORGANICALLY FORMED SEDIMENTARY ROCKS

Crystalline

Halite

Gypsum

Dolomite

Calcite

Carbon

Crystals from
chemical
precipitates
and evaporites

Rock Salt

Rock Gypsum

Dolostone

Limestone

Coal

.    .    .    .    ..    .    .    .

Sand
(0.2 to 0.006 cm)

Silt
(0.006 to 0.0004 cm)

Clay
(less than 0.0004 cm)

Sandstone

Siltstone

Shale

Fine to coarse

COMPOSITIONTEXTURE GRAIN SIZE COMMENTS ROCK NAME MAP SYMBOL

Varied

Varied

Varied

Microscopic to coarse

Varied

Cemented shell
fragments or precipitates

of biologic origin

From plant remains

.    .    .    .    ..    .    .    .

Bioclastic

F
O

LI
AT

E
D

N
O

N
F

O
LI

AT
E

D

Fine

Fine
to

medium

Medium
to

 coarse

Regional Low-grade
metamorphism of shale

Platy mica crystals visible from
metamorphism of clay or
feldspars

High-grade metamorphism;
some mica changed to feldspar;
segregated by mineral type
into bands

Slate

Schist

Gneiss

Metamorphism of quartz
sandstone

Metamorphism of
limestone or dolostone

Pebbles may be distorted
or stretched

M
IC

A
Q

U
A

R
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FE
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S
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R
A

M
P
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G
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R
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N
E

COMPOSITIONTEXTURE
GRAIN
SIZE COMMENTS ROCK NAME

TYPE OF
METAMORPHISM

Metaconglomerate

Quartzite

Marble

Coarse

Fine
to

coarse

Quartz

Calcite and/or
dolomite

Various minerals
in particles
and matrix

(Heat and
pressure
increase
with depth)M

IN
E

R
A

L
 A

LI
G

N
M

E
N

T
B

A
N

D
-

IN
G

 Contact
(Heat)

Various rocks changed by
heat from nearby
magma/lava

HornfelsVariableFine

Regional

or

Contact

MAP SYMBOL

Foliation surfaces shiny from
microscopic mica crystals Phyllite

Scheme for Metamorphic Rock Identification

Scheme for Sedimentary Rock Identification


