Sea Water Origin








Notes 15.1

· Roughly 70% of Earth’s surface is covered with ____________.  This is divided into _____ basins; in order from largest to smallest ___________, ___________, _________, _______
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Since oceans form when continents _________________, there is at least one __________ plate boundary in every ocean basin.  This is called a ______________ ridge.  This is where ____________ is formed and may be where ______ first evolved on Earth.
· While some scientists believe most ocean water came directly from ___________, there is increasing evidence that comets that struck the Earth when it was still too hot to be _______ where absorbed into the magma.  This means when crust first formed there would have been no __________.  Early _____________ released enough steam to create the rain needed to fill the _________ (only a small fraction came directly from comets).

· Sea water is ____% water and only ______ % dissolved materials.  The dissolved materials part is 61.2% sodium chloride (______) also known as ________ _______.  Every dissolvable chemical known to man ______________ in some amount in the ocean.
Sea Salt
· Sea salt (and other materials) come from ______________ at mid-ocean ____________ and ____ ______and also from _____________ of continental rocks by rain.
· The salinity of sea water (a.k.a. percentage of ______) varies slightly, because some processes add ______ water to the ocean and some take _______ _________ away.
· Fresh water is added by _______(_______________), _________(__________), and _____ _____________.
· Fresh water is taken away by _______________ and _____ _______ forming.
Sea Temperature

· The _____ warms the Earth’s surface.  So, ocean surface temperatures are always warm near _____________ and always cold near the _________.  In the temperate zone, surface temperatures are cold in _______ and _____ in __________.
· Sunlight does not go more much more than 1000m through water.  So, deep ocean water is _______ near the poles, _______ near the equator, ______ in summer and _____ in winter.
Sea Water Density




15.1b
· Water density is effected by two factors: _____________ and _______________.
· Since salinity only changes by a little bit in different parts of the ocean, ____________ is the main thing that controles density.  As a result, ________ water has a roughly constant density from surface to deep sea, while ____________ water has _______ density at the surface and _______ density down deep with a sudden change in density between _____ - _______ meters.
Ocean Layers
· As wind blows over the ocean, it creates _________, which do a ________ job of mixing the water.  This ___________ zone is not very deep, but it is ________ (near the equator).

· Between 300-1000 m sunlight becomes dim rapidly, temperature gets ________ & density gets ___________.  All these transitions/changes lead to the name _____________ ______.  Note: far from the equator the transition zone gets _________ and eventually ___________.

· 80% of the ocean gets almost no ___________.  Because of this layer’s location, it is called the ________ _____. Its temperature is roughly ____________ at ___0C (36 0F).

Ocean Life
· Ocean plants, like ______________ and microscopic ________, need ___________ to live.  So, they can only grow near the ocean’s ___________.  Herbivores need _______ and carnivores need __________.  So, most ocean life at least visits the ___________________.

· Besides sunlight, plants also need nutrients from dissolved ____________.  So, as plants grow these nutrients are ___________.  This makes the ocean’s surface ______ in nutrients.  In contrast, dark, _______ water (with no _________) tends to have __________ nutrients.

· Finally, just like with air, warm water tends to ________ in cold water.  So, the water in the deep zone can only go to the surface when the surface is _________ (or in a special situation called upwelling explained later.)

Near Equator


Near Poles Winter and Spring


Upwelling

Ocean Currents









16.1
· Besides making waves, wind also makes ocean water ________ (like a wind powered river).  The _______________ Effect then makes these surface currents rotate in giant circular patterns called gyres.  Just like ______________ made of air, the _______ rotate clockwise in the __________ hemisphere and counter clockwise in the ____________. hemisphere.  (Most of the floating garbage we throw in the ocean ends up in the gyre centers.)

Fig. 2 p. 449

Draw all arrows.

Label:

 Gulf Stream

 Indian Ocean Gyre

 North Atlantic Gyre

 South Atlantic Gyre

· Water that flows from the equator tends to be ________.  Air touching this water becomes _________ than it would normally be.  If this air then blows from the ocean to the land, the land becomes __________ than it would normally be.  London, England would be roughly 150 F ___________ if it wasn’t for the wind blowing over the ___________________.  

Upwelling
· When wind blows away from a continent towards the _________, it pushes surface water _____________ the continent.  Water from _____________ the surface water then fills in the hole.  Since this water is moving ____, this process is called _________.

Deep-Ocean Circulation
· During winter at the poles, the surface water gets _________ enough to form ______.  When ____ forms, the salt percentage ___________, causing the density to __________.  Also, cold water has a _______ density.  This combination makes super _________ water that _______ to the ___________ of the ocean.

· Water sinking in one location means _______ dense water must be _________ in another location (often thousands of miles away).  The combination of high density water sinking, global wind patterns, and continental shapes make the pattern of deep sea currents very complex, but Fig 7 p. 453 gives a simplified version. (Draw it on the back.)
Absolute and Relative Dating Methods






12.1
· There are two basic categories of dating how old something is.  A method that tells you how old something is compared to another thing is a ____________ dating method.  A method that tells you the exact age of something is an ____________ dating method.

· Counting the rings in a tree is a method of __________ dating because if a tree has ten rings when it is cut, its age is _________________.  

· If two fossils are found in the same layer of soil, the age of one fossil is ________________ ______________, making this a _____________ dating.

· While counting layers of ice in _____________ or ____________ or layers of mud in the Nile River delta let scientists do ____________ dating, most absolute dates come from radiometric dating.  Certain elements on the periodic table are ___________, which means they break apart into smaller elements over time.  By carefully measuring the ratio of radioactive ____________ to broken apart pieces of the elements, scientists can calculate how long the _____________ ____________ has been breaking apart.  This equals the _____ of the rock.

Five Key Principals of Relative Dating
1. If it’s in the same layer of rock is the same ______, even if that layer is ______or_______.

2. Law of Superposition – Sedimentary rocks are stacked with the ____________ on the top.

3. Principle of Original Horizontality – Mud layers, which eventually turn into ___________ ______, form _______ (_____________) on an ocean or lake bottom.  So, any bending or tilting in the top of a layer must happen _______ the layer is formed.

4. Principle of Cross-Cutting Relationships- any fault from an ______________ or intrusion from __________ that cuts through a layer must be _____________ in age than that layer. 

5. When tectonic movements cause ocean and lake floors to rise up into mountains, the floors start to __________ from rain.  This removal of layers creates increasing _____________ in the surface and gaps in the time record until tectonic movement lowers the land again.  When the land is low deposition (aka the __________ of layers) begins again.

An Unconformity is any place layers of rock have been visibly disturbed, ie. from _____________, ______________, ______________, ________________, or _________________.





















