
The Earth’s Interior
The Earth’s interior is made up of four layers (see diagram below)...

‣ Crust: Solid, outer layer of the Earth
‣ Mantle: Part solid, part melted layer beneath the crust
‣ Outer Core: Melted, metallic layer beneath the mantle
‣ Inner Core: Solid, metallic layer beneath the outer core

The outer-most part of the mantle is completely solid and is called the rigid mantle.  The rigid 
mantle and the crust together make up the lithosphere. This solid lithosphere “floats” upon the 
melted part of the mantle beneath.  This melted part of the mantle is called the asthenosphere. 
It is not completely melted into a liquid, it is thick and gooey, like chewed up bubble gum. We 
refer to this gooey asthenosphere as plastic.
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The diagram seen to the right can be 
found on page 10 of your reference 
tables. Pay attention to the following 
details:

‣ As you travel deeper down, from 
the crust to the inner core, the 
materials get increasingly dense.

‣ As you travel deeper down, from 
the crust to the inner core, the 
pressure increases.

‣ As you travel deeper down, from 
the crust to the inner core, the 
temperature increases.

‣ The MOHO is the boundary 
between the crust and the mantle.

‣ There are two types of crust:
‣ Continental crust which is 

made of a very thick layer of 
the rock granite and is less 
dense (2.7 g/cm3)

‣ Oceanic crust which is made 
of a very thin layer of the rock 
basalt and is more dense (3.0 
g/cm3)

‣ Wherever the interior 
temperature is higher than the 
melting point, the material is a 
liquid (see the outer core.
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Inferred Properties of Earth’s Interior



1.  Which 2 layers make up Lithosphere? ________________________________________________

2.  Where is the crust thicker, oceans or continents? ______________________________________

3.  Where is the crust denser, oceans or continents? ______________________________________

4.  What is the outer core believed to be made up of? _____________________________________

5.  What is the inner core believed to be made up of? _____________________________________

6.  What 2 layers of the Earth are either partially or totally melted? ___________________________

7.  Between which 2 layers do you find the MOHO? _______________________________________

8.  What rock is continental crust made up of? ___________________________________________

9.  What rock is oceanic crust made up of? ______________________________________________

10. Why are there ???’s on this chart?  What does this mean? ______________________________

11.  What happens to the temperature as you travel deeper into the Earth? ___________________

12.  What happens to pressure as you travel deeper into the Earth? _________________________

13.  Why do we call the Asthenosphere “the plastic mantle” ?_______________________________

14.  What are the 3 layers of the Mantle? _______________________________________________

15.  Plates move together or apart at mid ocean ridges? ___________________________________

16.  Plates move together or apart at trenches? __________________________________________

17.  Mountains are found at mid ocean ridges or trenches? ________________________________
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Name:  ____________________________________________

1) Which statement best describes the continental and oceanic
crusts?
A) The continental crust is thicker and less dense than the

oceanic crust.
B) The continental crust is thinner and more dense than

the oceanic crust.
C) The continental crust is thinner and less dense than the

oceanic crust.
D) The continental crust is thicker and more dense than

the oceanic crust.

2) Recent volcanic activity in different parts of the world
supports the inference that volcanoes are located mainly in
A) the central regions of continents
B) zones of crustal activity
C) zones in late stages of erosion
D) the centers of landscape regions

3) Which graph best represents the relationship between
volcanic activity and earthquake activity in an area?

A)

B)

C)

D)

4) Folded sedimentary rock layers are usually caused by
A) crustal movement occurring after deposition
B) deposition of sediments in folded layers
C) a rise in sea level after deposition
D) differences in sediment density during deposition

5) The time that an earthquake occurs can be inferred by
knowing the
A) distances between seismograph stations
B) epicenter distance and arrival time of the P-waves
C) travel time of the S-waves
D) arrival time of P-waves

6) A sandstone layer is found tilted at an angle of 75D from the
horizontal. What probably caused this 75D tilt?
A) Nearly all sandstone layers are formed from wind-

deposited sands.
B) The sediments that formed this sandstone layer were

originally deposited at a 75D tilt.
C) This sandstone layer has recrystallized due to contact

metamorphism.
D) This sandstone layer has changed position due to

crustal movement.

Questions 7 through 11 refer to the following:

An earthquake originated in New York State. The P-wave travel
time for this earthquake was recorded in the data table below for
four widely separated seismic stations, A, B, C, and D.

7) If the first P-wave arrived at seismic station A at
10hrs:22min:30sec, what was the origin time for the
earthquake?
A) 02hrs:02min:30sec
B) 10hrs:30min:50sec

C) 10hrs:14min:10sec
D) 10hrs:22min:30sec

8) If it takes 50 seconds for the P-wave to arrive at Buffalo,
about how long would it take for the S-wave from this same
earthquake to arrive at Buffalo? [Refer to the Earth Science
Reference Tables.]
A) 0min50sec
B) 6min40sec

C) 4min00sec
D) 1min40sec

9) What is the approximate distance between the earthquake's
epicenter and station A? [Refer to the Earth Science
Reference Tables.]
A) 7,500 km
B) 1,130 km

C) 5,100 km
D) 2,400 km

10) Which seismic station could be located in New York State?
A) D B) C C) B D) A

11) Which of the four seismic stations is located farthest from
the epicenter?
A) B B) C C) D D) A

12) A seismograph station records a difference in arrival time
between the S- and P-wave of 4 minutes. About how far
away is the earthquake epicenter? [Refer to the Earth
Science Reference Tables.]
A) 1,000 km
B) 5,200 km

C) 2,600 km
D) 1,900 km
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13) Which graph best represents the relationship between the

differences in arrival times of P-waves and S-waves for

locations at varying distances from an earthquake?

A)

B)

C)

D)

14) A large belt of mountain ranges and volcanoes surrounds

the Pacific Ocean. Which events are most closely

associated with these mountains and volcanoes?

A) tornadoes

B) earthquakes

C) sandstorms

D) hurricanes

15) According to the Earth Science Reference Tables, in which

group are the zones of the Earth's interior correctly arranged

in order of increasing average density?

A) crust, mantle, inner core, outer core

B) crust, mantle, outer core, inner core

C) inner core, outer core, mantle, crust

D) outer core, inner core, mantle, crust

16) To get a sample material from the mantle, drilling will be

done through the oceanic crust rather than through the

continental crust because oceanic crust is

A) younger than continental crust

B) more dense than continental crust

C) thinner than continental crust

D) softer than continental crust

17) According to the Earth Science Reference Tables, at

4,500 kilometers below the surface of the Earth, the pressure

is estimated to be

A) 1.4 million atmospheres

B) 2.0 million atmospheres

C) 2.8 million atmospheres

D) 3.1 million atmospheres

18) The composition of some meteorites supports the inference

that the Earth's core is composed of

A) magnesium and potassium

B) silicon and oxygen

C) iron and nickel

D) aluminum and calcium

19) Fossils of organisms that lived in shallow water can be

found in horizontal sedimentary rock layers at great ocean

depths. This fact is generally interpreted by most Earth

scientists as evidence that

A) the cold water deep in the ocean kills shallow-water

organisms

B) sections of the Earth's crust have changed their

elevations relative to sea level

C) sunlight once penetrated to the deepest parts of the

ocean

D) organisms that live in deep water evolved from species

that once lived in shallow water

20) Where are earthquakes most likely to take place?

A) along the core-mantle interface

B) where the composition of the Earth tends to be uniform

C) near the Earth's Equator

D) near a fault zone

21) A P-wave reaches a seismograph station 2,600 kilometers

from an earthquake epicenter at 12:10 p.m. According to the

Earth Science Reference Tables, at what time did the

earthquake occur?

A) 12:01 p.m.

B) 12:15 p.m.

C) 12:19 p.m.

D) 12:05 p.m.

22) The inference that the inner core of the Earth is solid is

based on analysis of

A) seismic data

B) crustal rock

C) radioactive data

D) meteorite composition

23) According to the Earth Science Reference Tables, the rate

of temperature increase below the Earth's surface is greatest
between depths of

A) 3500 and 4000 km

B) 250 and 500 km

C) 1500 and 2500 km

D) 2500 and 3500 km
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30) The presence of marine fossils at elevations high above sea
level provides good evidence for
A) volcanic eruptions
B) crustal erosion
C) continental glaciation
D) crustal uplift

31) The epicenter of an earthquake is located near Massena,
New York. According to the Earth Science Reference
Tables, the greatest difference in arrival times of the P- and
S-waves for this earthquake would be recorded in
A) Utica, New York
B) Binghamton, New York
C) Plattsburgh, New York
D) Albany, New York

32) According to the Earth Science Reference Tables, the
temperature of rock located 1,000 kilometers below the
Earth's surface is about
A) 200DC
B) 2,100DC

C) 2,800DC
D) 3,200DC

33) According to the Earth Science Reference Tables, as the
depth within the Earth's interior increases, the
A) density, temperature, and pressure decrease
B) density increases, but temperature and pressure

decrease
C) density and temperature increase, but pressure

decreases
D) density, temperature, and pressure increase

34) It is suggested that the outer core of the Earth is liquid.
Which is the strongest evidence for this?
A) P-waves disappear as they move through the outer

core.
B) S-waves disappear as they move through the outer

core.
C) S-waves speed up as they move through the outer core.
D) P-waves are transmitted through the outer core.

35) The diagram below of the Earth shows the observed pattern
waves recorded after an earthquake.

The lack of S-waves in zone 3 can best be explained by the
presence within the Earth of
A) a solid inner core
B) mantle convection cells
C) a liquid outer core
D) density changes

36) The thinnest section of the Earth's crust is found beneath
A) coastal plains
B) desert regions

C) mountain regions
D) oceans

37) A part of which zone of the Earth's interior is inferred to
have a density of 10.0 grams per cubic centimeter? [Refer to
the Earth Science Reference Tables.]
A) outer core
B) inner core

C) crust
D) mantle

38) The analysis of seismic data from an earthquake shows that
some locations received both P-waves and S-waves, but
other locations received only P-waves. What is the best
inference that can be made from these observations?
A) A zone of liquid rock exists within the Earth.
B) S-waves are very weak.
C) Some seismographs are more sensitive than others.
D) Iron in some rocks prevents S-waves from traveling.

39) Earthquakes generate compressional waves (P-waves) and
shear waves (S-waves). Compared to the speed of shear
waves in a given earth material, the speed of compressional
waves is
A) always faster
B) always slower
C) always the same
D) sometimes faster and sometimes slower
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40) Two geologic surveys of the same area, made 50 years
apart, showed that the area had been uplifted 5 centimeters
during the interval. If the rate of uplift remains constant,
how many years will it take for this area to be uplifted a total
of 70 centimeters?
A) 350 years
B) 250 years

C) 700 years
D) 500 years

41) The difference in arrival times for P- and S-waves from an
earthquake is 5.0 minutes. According to the Earth Science
Reference Tables, how far away is the epicenter of the
earthquake?

A) 2.6 x 103 km
B) 8.1 x 103 km

C) 3.5 x 103 km
D) 1.3 x 103 km

42) A seismograph station records a travel time difference of
7 minutes between P-waves and S-waves of an earthquake.
Approximately how far is the seismograph station from the
epicenter of the earthquake? [Refer to the Earth Science
Reference Tables.]

A) 4.0 x 103 km
B) 5.5 x 103 km

C) 2.9 x 103 km
D) 1.9 x 103 km

43) Which evidence best supports the inference that the Earth's
outer core possesses liquid characteristics?
A) The velocities of both primary and shear waves

increase through the outer core.
B) Both primary waves and shear waves pass through the

outer core.
C) Primary waves pass through the outer core but shear

waves do not.
D) The primary wave velocity decreases, while the shear

wave velocity increases in the outer core.

44) According to the Earth Science Reference Tables, in which
zone of the Earth's interior is the melting point of the rock
inferred to be lower than the actual temperature of the rock?
A) outer core
B) mantle

C) inner core
D) crust

45) Four seismograph stations receive data from the same
earthquake. The table below shows the differences in travel
times for the P- and S-waves recorded at each station.
Which station is closest to the epicenter of the earthquake?

A) A B) D C) B D) C

46) Theories about the composition of the Earth's core are
supported by meteorites that are composed primarily of
A) aluminum and oxygen
B) oxygen and silicon
C) iron and nickel
D) aluminum and iron

47) A seismograph station records a difference between the
arrival times of the P-wave and S-wave of 7 minutes
30 seconds. About how far away is this station from the
earthquake epicenter? [Refer to the Earth Science Reference
Tables.]
A) 6,000 km
B) 4,400 km

C) 7,200 km
D) 2,100 km

48) A seismographic station determines that its distance from
the epicenter of an earthquake is 4,000 kilometers.
According to the Earth Science Reference Tables, if the
P-wave arrived at the station at 10:15 a.m., the time of the
earthquake's origin was
A) 10:22 a.m.
B) 10:08 a.m.

C) 10:02 a.m.
D) 10:10 a.m.

49) The diagram below represents the seismogram recorded at a
seismograph station as a result of an earthquake. Based on
the data provided by the seismogram, what is the
approximate distance between the station and the
earthquake epicenter? [Refer to the Earth Science Reference
Tables.]

A) 1,300 km
B) 2,600 km

C) 5,200 km
D) 3,400 km
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13 The data table below shows the origin depths of
all large-magnitude earthquakes over a 20-year
period.

Data Table

According to these data, most of these 
earthquakes occurred within Earth’s
(1) lithosphere (3) stiffer mantle
(2) asthenosphere (4) outer core

14 What is the largest sediment that can be 
transported by a stream that has a velocity of 
125 cm/sec?
(1) cobbles (3) sand
(2) pebbles (4) clay

15 The photograph below shows a valley.

Which agent of erosion most likely produced this
valley’s shape?
(1) wave action (3) blowing wind
(2) moving ice (4) flowing water

16 Deposition within a meandering stream usually
occurs on the inside of the curves because the
(1) water velocity decreases
(2) stream gradient increases
(3) water is deeper
(4) stream is narrower

17 The diagram below shows an outcrop of different
layers of sandstone in a region receiving heavy
rainfall.

Which sandstone layer appears to be the least
resistant to weathering?
(1) A (3) C
(2) B (4) D

18 Which process led to the formation of thick salt
deposits found in the bedrock at some locations
in New York State?
(1) melting (3) condensation
(2) runoff (4) evaporation

19 Oxygen is the most abundant element by volume
in Earth’s
(1) inner core (3) hydrosphere
(2) troposphere (4) crust

20 Most insolation striking a smooth, light-colored,
solid surface is
(1) refracted (3) reflected
(2) transmitted (4) absorbed

Sandstone A (quartz cement)

Sandstone B (calcite cement)

Sandstone C (hematite cement)

Sandstone D (quartz cement)

Depth Below
Surface

(km)

Number of
Earthquakes

0–330 27,788

34–100 17,585

101–300 7,329

301–700 3,167
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14 The cross section below shows a sea breeze
blowing from the ocean toward the land. The air
pressure at the land surface is 1013 millibars.

The air pressure at the ocean surface a few miles
from the shore is most likely
(1) 994 mb (3) 1013 mb
(2) 1005 mb (4) 1017 mb

15 An instrument used to measure a weather vari-
able is shown below. 

Which weather variable is measured by this
instrument?
(1) wind direction (3) wind speed
(2) air pressure (4) amount of rainfall

16 Mt. Marcy often has the coldest nighttime
temperatures in New York State because of its
(1) latitude and planetary winds
(2) latitude and elevation
(3) longitude and planetary winds
(4) longitude and elevation

17 The map below shows a weather variable recorded
at noon on a certain day.  Isolines show values from
20 to 70. 

Which atmospheric variable is most likely
represented by the isolines on this map?
(1) snowfall in inches
(2) wind speed in knots
(3) barometric pressure in millibars
(4) air temperature in degrees Fahrenheit

18 Which combination of temperature and pressure
is inferred to occur within Earth’s stiffer mantle?
(1) 3500°C and 0.4 million atmospheres
(2) 3500°C and 2.0 million atmospheres
(3) 5500°C and 0.4 million atmospheres
(4) 5500°C and 2.0 million atmospheres
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