Geology of Hawaii

The time we spend looking at the rocks and geologic map of Hawaii will be useful to you in two ways.  First, as always, you will want to refer back to these notes when you study for your exam.  And second, this is a model of how you will begin your study of “your” national park for your final project.  


Part 1: slides and rocks

As we look at slides of eruptions of Mauna Loa and Kilauea, start making some mental connections between eruption processes and rock characteristics.  ALL of the rocks in these slides form from mafic (basaltic) magma; however, each has a particular textural characteristic related to its eruption history.  You may find the chart below helpful in organizing your thoughts.

	Rock name
	Texture
	How does that texture form?

	Pahoehoe
	“ropy” surface
	


	Aa
	rough, broken
	


	Vesicular basalt
	vesicular
	


	Scoria
	riddled with vesicles, like a sponge
	

	Obsidian
	glassy
	





Part 2: geologic map

When I want to learn about the geology of a place I’ve never been, I am likely to do two things before all others: find out its tectonic setting, and look at a geologic map of the region.  You’ve learned about the tectonic setting of Hawaii, so you know that it is over a hotspot in the middle of the Pacific Plate.  (By the way, we call a hotspot in the ocean an “oceanic hotspot,” to distinguish it from hotspots beneath continental crust.  Yellowstone National Park sits on top of a continental hotspot, and the geology there is quite different, as a result.)

Since this may well be the first time you’ve ever seen a geologic map, we’ll take some time today just to get our bearings.  First, notice the title, north arrow, and scale.  (How big is the Big Island?)  Geologic maps always have these features.  They also will always show longitude and latitude values around the edges of the map.  And they will usually have an inset map of some kind to show you what region is mapped, relative to some larger geographic region (state, or country, or…) – if not, you can always figure out where the mapped region is from the latitude and longitude.  Finally, there is a fairly imposing legend, with a myriad of colored boxes, arranged in rows and columns.  In fact, there are really two legends – one called the “correlation of map units” and one called the “list of map units.”  
Our goal in studying the map of Hawaii, besides familiarizing you with the characteristics of a geologic map, is to answer the following question: What evidence is there on this map that the Hawaiian Islands formed over an oceanic hotspot?  The answer to this question lies in those colored boxes, and in the distributions of those colors on the map.  [If you are colorblind, you may have to look for the more subtle labels associated with each different map unit.]  So, here are a few suggestions to get you started in unraveling those patterns:

In the LIST of map units, what does each colored box represent?
Read some of the descriptions of map units.  Look up the unfamiliar words in the glossary below.
In the CORRELATION of map units, what do the boxes in a single row all have in common?
In the CORRELATION of map units, what do the boxes in each columnar grouping all have in common?
How old are these rocks?  (There is a range of ages.)
Look at the map of the whole Big Island that I have pinned to the wall.  What pattern can you see in the ages of the rocks across the island?  How is that pattern related to the fact that the island is made of five volcanoes?

Back to the big question for the day: What evidence is there on this map that the Hawaiian Islands formed over an oceanic hotspot?











Glossary: 
Alkalic: rich in alkali elements (sodium and potassium)
Benmoreite: a fine-grained volcanic rock, close to andesite in composition
B.P.: stands for before present
Caldera: large depression caused by collapse (like the craters at the summits of volcanoes)
Eolian: transported by wind
Fluvial: transported by a river
Hawaiite: a basaltic rock, with slightly more K and Na than usual
Littoral cone: a cone of ash or tuff built on a lava flow when it runs into a body of water
ka: when it follows a number, is the abbreviation for thousands of years ago
Mugearite: a basaltic rock, with slightly more K, Na, and silica than Hawaiite
Spatter cone: a low, steep-sided cone of spatter (pyroclastic material) built by lava fountains 
Tephra: another word for pyroclastic material 
Tholeiitic: a basaltic rock, particularly poor in K and Na 
Trachyte: a fine-grained volcanic rock, close to andesite in composition 

Rubric

Your grade on this lab report will be based on the following rubric.  (If you refer back to your syllabus, you will see that this matches my grading criteria described there.)  You may also wish to refer to my comments on your first lab report, to see what you missed there.  Very often, I notice that students miss the same kinds of things on each assignment.  

Once again, I encourage you to turn in a group report.  (It saves me the trouble of reading virtually identical reports.)  But, if your name is on a group report, be sure that you have had a chance to read it, and agree with the information in the report.  


	Grade
	Criteria

	
Outstanding
	Meets the criteria for “Exceeds expectations,” and includes a discussion of the “bend” in the Hawaiian Island – Emperor Seamount chain, hypothesizing how and when it must have formed.  Goes beyond grammatical correctness to real readability.

	
Exceeds expectations
	Meets the criteria for “Acceptable,” and has excellent explanations, with thoughtfully chosen supporting figures.  Refers to each of the selected figures in the text, explaining what it illustrates.  Excellent reasoning, or excellent analyses.  Any errors or omissions are minor.  Excellent organization, good grammar, & very few spelling errors.

	

Acceptable
	Describes: (a) how the Hawaiian Island – Emperor Seamount chain has formed; (b) how mafic magma forms gabbro, basalt, vesicular basalt, or obsidian, depending on its cooling history; and (c) the evidence on the geologic map of Hawaii that these islands formed over a hotspot.  Decent explanations, decent organization, serviceable prose.  Excessive spelling or grammatical errors may lower your grade to this level.

	
Poor
	Not up to snuff.  Explanations are too general, or incomplete, or inaccurate, or include flaws in reasoning.  Missing essential information.  Disorganized; awkward sentence structure; poor grammar &/or spelling.

	
Dreadful
	Doesn’t effectively address the assignment.  Explanations expose inadequate understanding or major flaws in reasoning.  Fails to support assertions with data or examples.  Disorganized; awkward sentence structure; poor grammar &/or spelling.

	No credit
	Does not address the assignment; answer is missing.
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