Lab 1 Worksheet Plate Tectonics.
Name ______ (-2 points if missing)
Date _______ 
Part 1 Scientific Method
1. In your own words, explain each of the basic steps of the scientific process.
a.	Step One: observation, problem or research question: This is the first step that entails problem r research identification that is not well known in the region or community’s knowledge. At this stage there is review for the previous scientific literature to understand studies that were conducted before that are related to the question to be handled.
b.	Step Two: Hypothesis; at this stage after the clear definition of the problem, researchers try to propose a possible answer before conducting the real experiment or the field work. The proposed explanation for the observation to be tested (Hypothesis) should be specific, feasible and based on the other scientific research.
c.	Step Three: Experiment And Hypothesis Revision: at this step, an experiment that neither supports nor refutes the hypothesis is developed. Then after the data has been conducted, then it is interpreted to determine if at all it contradicts or supports the already stated hypothesis subject to revision and tested again.
d.	Step Four: Peer review, publication and replication: the scientists share their results of the research they were conducting by publishing journals articles in the scientific journals like science and Nature. No reputable journals and other printing house will publish an experimental study until its results, methods and discussions used are scrutinized by other scientists. This helps in attempts by scientists to replicate the findings or results. This is necessary for the confirmation of the reliability of the report from the study.     
e.	Step Five: Theory Development: This is the last step in the scientific process whereby in the casual conversation, theory means speculation, in science, a conclusion moreso carries more weight because since it is supported by the experimental verification widely accepted by the science community. After repeated test of a hypothesis, then it will be accepted as the scientific theory. Which provides the best explanation after being confirmed by various experiments.                          
2.	What is empirical data? Identify an example of something about Earth that we know because of empirical data.
a.	This is a type of data received by the means of the senses, more so by observing and documenting the patterns together with behavior in the entire experiment.
b.	An example is the thermometer will not at any time display different temperatures for each person who observes it.
3.	What is the difference between a theory and a hypothesis?
a.	In terms of definition, Hypothesis is a proposed explanation for an observation that can be tested while a theory is an accepted scientific idea that explains a process using the best available information. The main difference is that hypothesis provides a tentative explanation before an experiment while a theory is the best explanation after being confirmed by multiple independent experiments.

[bookmark: _GoBack]There has been very much in the news in recent years about increasing CO2 levels, and global warming. Using the Keeling Curve website (https://scripps.ucsd.edu/programs/keelingcurve/), address the following.
4.	Explain briefly the history of the Keeling Curve.
a.	Charles David Keeling of the Scripps Institution of oceanography began in the year 1958 to measure the atmospheric of carbon dioxide concentration at the Observatory in Hawaii. This record was the foundation of the modern research on climate. He managed to discover the seasonal cycle of both maximum and minimum concentrations.
5.	Explain how this is empirical data.
a.	It an empirical data due to the aspect of measuring the atmospheric concentration is felt and it can be confirmed by the means of sense.
6.	Describe the CO2 trends from 800,000 years ago.
a.	Using the collected data by keeling from both water and frozen ice, it shows both the ups and downs of carbon dioxide in the 800000years ago. Also due to industrial revolution there has been a rapid increase that is unprecedented. The increase has led to the rise in global temperatures and thus global warming. The CO2 trend in the 800000 years ago will stays in the atmosphere for millions and cutting of the carbon footprint still remains the greatest challenge till now.
7.	How is the Keeling Curve an example of the scientific method?
a.	It is a scientific as it involves collection of and taking of air and the water samples at certain intervals for a certain period.

Part 2 Plate Tectonics
1.	Identify the 4 major points Wegener used to hypothesize the existence of Pangea.
a.	Jigsaw puzzle.
b.	Similarities in the coastlines of South America and Africa.
c.	Similar rocks, mountains, fossils, and glacial formations across oceans.
d.	Similar species of plants and animals

2.	The Pacific plate is moving at an average of 5 cm per year, but this has changed over time. Use the following schematic to calculate the average rate of movement from the southeastern most dot on Hawaii (Kilauea) to: 
a.	Laysan
i.	2.41545894e-7cm/year
b.	Kauai
i.	1.25e-5cm/year
c.	Kure
i.	1.67785235e-7cm/year
d.	Oahu 
i.	1.25e-5cm/year
3.	Use the following map and the map on slide 6 in the Lab PowerPoint to answer the following questions. 
a.	What type of boundary is between plates G and I?
i.	Divergent 
b.	What is the name of the plate marked F?
i.	Nazca plate
c.	Which plate is the Indo-Australian plate?
i.	L
d.	Around which ocean is the largest concentrations of earthquakes and subduction zones?
i.	H
e.	If you want to go to the Cocos Plate, what part of the Americas would be a good place to go? 
i.	D
f.	The Nazca plate shares a convergent boundary with which continent?
i.	C
g.	The Nazca plate shares a divergent boundary with which plate?
i.	B
h.	What type of arrow should be found between plates M and B, towards each other or away from each other?
i.	Convergent and divergent arrows.
4.	Using the following map, answer the following questions. The arrows indicate relative rate of movement, and direction of movement.
a.	What is the fastest rate of spreading shown on this map?
i.	18.3ma
b.	What is the slowest rate of convergence on this map?
i.	1.8ma
c.	How fast is India converging on Asia?
i.	5.4ma
d.	Besides India, what plates are converging on Europe and Asia?
i.	Eurasian plate and Arabian Plat.
5.	Using the following diagrams, answer the following questions. The colored areas are normal polarity, and the white areas are reverse polarity.
a.	Which of these three locations has the fastest rate of spread?
i.	Pacific ocean
b.	What was the magnetic polarity 3.5 million years ago?
i.	10
c.	Explain why there is more red shown for the Pacific Ocean (bottom)?
i.	Due to high salt concentration collected from the ancient remains of marine living matter which inhabited waters of the Pacific Ocean.
6.	Which of the following diagrams shows a divergent boundary?
a.	Diagram 3
7.	Explain the difference between the three types of plate boundaries.
a.	Convergent boundary involves two plates coming together, casing subduction and collision.
b.	Divergent boundary involves two plates moving apart, creating either a rift (continental lithosphere) or a mid-ocean ridge (oceanic lithosphere).
c.	Transform boundary involves two plates slide past each other, creating strike slip faults.
8.	What type of boundary explains the presence of the Cascade Volcanic Arc in Washington, Oregon, and Northern California?
a.	Convergent plate boundary
9.	What type of fault is the San Andreas fault?
a.	Transform
10.	Which type of crust will go down at a subduction zone?
a.	Oceanic crust
11.	Where are most of the transform faults found?
a.	Along the mid-ocean ridges.
12.	Which plate boundary type will produce a volcanic arc?
a.	Oceanic Tectonic plate
13.	Explain the difference between a volcanic arc and an island arc.
a.	The Volcanic arcs usually entails the continent-oceanic interactions, while island arcs usually are oceanic-oceanic interactions.
14.	Identify a mountain belt that is an example continent-continent collision.
a.	The Himalayas mountain Belt.
15.	The Benioff zone marks the locations of what?
a.	Earthquakes
16.	Provide an example of one volcanic arc, one volcanic island arc, and one hotspot not already mentioned in the PowerPoint lecture.
a.	Andes volcanic arc
b.	Mariana volcanic island arc
c.	Iceland hotspot


