Unit 1: Earth Systems

I.  Earth-System Science (E2.1)

   A. General Info

· Some ____________ scientists combine knowledge of several fields of Earth science in order to study Earth as a system.
· System-a set of ____________________ or interacting components considered to be a ________________ physical entity for the purpose of study

· All __________________ have boundaries, and many systems have _________________ and _________________ that flow though them.

· Even though each system can be described separately, all systems are linked. A large and complex system, such as the ​​​​​​​​​​​​​_______________ ______________, operates as a result of the _______________ of smaller, interrelated systems.

· The operation of the Earth system is a result of ___________________ between the two most basic components of the universe: matter and energy.

· _______________- anything that has mass and takes up space.

· _______________- the ability to do work. Energy can be transferred in a variety of forms, including heat, light, vibrations, or _______________________ waves.

· A system can be described by the way that _________________ and __________________ are __________________ within the system or to and from other systems.

   B. Closed Systems (E2.1A)
· A closed system is a system in which ___________________, but not ____________________ is exchanged with the surroundings.

   C. Open Systems

· An open system is a system in which ___________________ energy and matter _____ _____________ with the surroundings.

   D. The Earth System

· Technically, all systems that make up the Earth system are ____________________.

· However, the Earth system is almost a ________________ system because ________________ exchange is limited.

· Energy enters the _________________ in the form of sunlight and is released into space as heat.

· Only a small amount of __________________ and rock from space _________________ the system, and only a fraction of the hydrogen atoms in the atmosphere escape into space.

· Biological Magnification in the Earth System (E2.1C)

· ___________________ ______________ is the increase in the concentration of a heavy metal (i.e., mercury) or ______________contaminants (i.e., chlorinated hydrocarbons-CBCs) in organisms as a result of their ___________________with in a food chain/web. 

· Organisms found at the bottom of the food chain are less__________________ to toxins found in the ecosystem.

· Because the organisms (predators) higher up on the _____________ ____________consume a larger amount of organisms ________________ toxins, they store a larger amount of those toxins in their bodies.

· The toxins, when _________________ become a health ________________for organisms containing them.

· Therefore the organisms found at the ________ of the food chain, who have consumed a _____________ amount of the toxins, tend to have a higher susceptibility to the ______________ effects of the toxins.

Earth as a System- Earth: A Unique Planet

II.  Earth Basics (E2.1)

· Earth is the _______________________planet from the sun in our solar system.

· Earth formed about _________________ billion years ago and is made mostly of rock.

· Approximately _______% of Earth’s surface is covered by a thin layer of water known as the __________________________________.

· Earth is an ________________________ sphere, or a slightly flattened sphere. Earth’s pole-to-pole circumference is 40,007 km. Its equatorial circumference is 40,074 km.

· Earth’s average diameter is ______________________ km.
III. Earth’s Interior (E2.1)

   A. General Info

· Scientists have made important discoveries about Earth’s interior through studies of _____________________ waves.

· Seismic waves are vibrations that travel through Earth and that are caused by ____________________________ and by explosions near Earth’s surface.

· By studying seismic waves as they travel through Earth, scientists have determined that Earth is made up of _______________________major compositional zones and five major structural zones.

   B.  Compositional Zones of Earth’s Interior

· ___________________-the thin and solid outermost layer of Earth that lies above the mantle

· _____________________________, which lies under the oceans, is only 5 to 15 km thick. The continental crust varies in thickness from 30 km to 50 km. 
· _________________-in Earth science, the layer of rock that lies between Earth’s crust and core

· The mantle is nearly _____________ km thick, is semi solid and makes up almost two-thirds of the Earth.

	· ____________-the central part of Earth that lies below the mantle

· The center of Earth is a sphere composed mainly of ________ and iron whose radius is about _____ km.

· This center is divided into an outer core which is liquid and an inner core which remains ____________ due to the pressure that gravity causes the other layers to place on it.
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   C.  Structural Zones of Earth’s Interior

· The three compositional zones of Earth’s interior are divided into ______________ structural zones.
· ____________________________-the solid, outer layer of Earth that consists of the crust and the rigid upper part of the mantle

· The rigid lithosphere is between _____km and ______________ km thick.

· ________________________- the solid, plastic layer of the mantle beneath the lithosphere; made of mantle rock that flows very slowly, which allows tectonic plates to move on top of it

· The plastic asthenosphere is about ____________ km thick.

· ___________________________literally, the “middle sphere”; the strong, lower part of the mantle between the asthenosphere and the outer core

· Mesosphere reaches from the bottom of the asthenosphere to a depth of about ___________________ km and represents the lower solid portion of the Mantle.

· Below the mesosphere is the _____________________outer core.

· The outer core surrounds the solid inner core, which begins at a depth of ______________km.

IV. Earth as a Magnet (E2.1)

· Earth’s magnetic field extends beyond the atmosphere and affects a region of space called the ________________________________.

· Scientists think that motions within the liquid iron of Earth’s outer core produce ___________________currents that in turn create Earth’s magnetic field.

V. Earth’s Gravity (E2.1)

   A. General Info

· ___________________- the force of attraction that exists between all matter in the universe.

· According to Newton’s law of gravitation, the force of attraction between any two objects depends on the ________________________of the objects and the distance between the objects.

· The ______________________the masses of two objects are and the closer together the objects are, the greater the force of gravity between the objects will be.
   B.  Weight and Mass

· _____________________- a measure of the strength of the pull of gravity on an object.

· An object’s weight depends on its mass and its _________________from Earth’s center.

   C.  Weight and Location

· Because the distance between Earth’s surface and its center is greater at the equator than at the poles, the weight of an object at the equator is about _____________% less than its weight at the __________ Pole.

VI. The Earth’s Four Spheres (E2.1B)

· Matter on Earth is in _________________, ____________________, and __________________ states. The Earth ______________ is composed of ________ “spheres” that are ___________________ of all of the planet’s matter.

   A.  The Atmosphere

· ____________________-a mixture of _________________ that surrounds a planet or moon.

· The atmosphere provides the ____________________ you breathe and _________________ Earth from the sun’s ______________ radiation.

   B. The Hydrosphere

· _____________________________-the portion of Earth that is water

· Water covers __________________% of Earth’s surface.

· Water in the _________________ occur in the form of ________________, _________________, rivers, streams, glaciers and _______ ______________, and groundwater.

   C. The Geosphere

· ___________________-the mostly _______________, ___________________ part of Earth; extends from the center of the core to the surface of the crust.

· The _______________ includes all of the _________________ and soil on the surface of the continents and on the ocean floor.

· The _______________ also includes the solid and ___________________ interior of Earth.

   D. The Biosphere
· ___________________-the part of Earth where _______________ exists; includes all of the _________________ organisms on Earth

· The biosphere is composed of all of the forms of life in the __________________, in the ___________________, and in the _________________, as well as any organic matter that has not decomposed.

· The _____________________ extends from the deepest parts of the ocean to the atmosphere a few kilometers above Earth’s surface.

