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Joel James        Earth Science 
Mr. Hepworth         Period 2/3 
 
    Earth Science 8H- Lab Conclusions 
Lab 1 
 
Title: Paper Tower 
 
Conclusion:  
 
 In the lab titled Paper Tower our objective was to construct a free standing 
tower that is at least 110 centimeters long using only three sheets of paper. We 
did this lab immediately at the beginning of the school year for many reasons. My 
hypothesis was that if three sheets of paper do not measure more than 110 
centimeter then, we will not complete this lab because the purpose of a lab is for 
the student to complete the task.  One reason that I thought was important 
throughout this lab was working well in groups. For example, my partner and 
split the job. I tried to put the pieces of paper together while my partner taped it 
for me. We then switched when we realized that the design I tried to make was 
not going to work. My partner and I realized that there were many factors that 
limited us from completing the lab. One factor was the amount of paper which 
was the controlled variable or the one thing we had to keep consistent throughout 
the lab. Because of this, me and my partner then worked together to make a new 
design. My partner had an idea for a base while I had a new idea for a base.  Also, 
my partner and I knew each other from last year and are good friends. When you 
know someone and you work together in a group, chances are that you will end 
up working well together. According to the University of Canberra in Australia, 
college lecturers set up group assignments to prepare their students for their 
professional future, to give people a chance to tackle more significant projects, 
and to demonstrate teamwork skills. This shows that no matter how old you are, 
you always will be working in groups whether you are in school, college, or even 
during your job. I learned a lot through this lab. This was a cool experience but I 
never want to construct again mainly because our tower didn’t stand freely. 
 
 
 
Works Cited: 
http://www.canberra.edu.au/studyskills/learning/groups#why 
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Lab 2 
 
Title: Analyzing Stats  
 
Conclusion: 
 
 In the lab titled Analyzing Stats our objective was to learn about how to 
use and interpret bar and line graphs. We also were asked to review the measures 
of central tendency. All of these topics fall under a branch of mathematics called 
Statistics.  First of all, why do we use graphs? According to mindtools.com, 
graphs and charts are used to make people understand data quickly. The even say 
that the quote “a picture is worth a thousand words” is true when interpreting 
data. Mindtools.com even say that is you talk on and on about a research that you 
conducted and you just spit out numbers, there is a high chance of the audience 
getting lost while you are trying to get your point across. There are many 
difference between bar and line graphs. For example, a line graph is used to show 
change over time while a bar graph is used to compare independent variables. In 
the double y-axis push-up graph our independent variables on the x-axis were the 
intervals and on one y-axis, the number of push-ups we did in each interval went 
with the bar graph because it was used to compare.  On the y-axis the line graph 
was used to show the total number of push-ups completed. The y-axis is generally 
used to show the dependent variableor what we are measuring This shows how 
we able to make one graph to show two different sets of data. There are three 
different types of central tendency and each of them is used to find the average of 
something. One of the measures of central tendency is mean. Mean is one you 
add up all your data and divide by the number of data you have. One is example 
for finding the mean is by finding the height of everyone in your family. In my 
family the heights are 48’’, 59’’, 58’’, 62’’ and 70’’. I can find the mean by add up 
all the numbers and divide by how much terms there are. In this case the mean 
would be 59.2’’.Mode is a measure where you look for the number that appears 
most often. An example of mode would be if their were five people and three of 
them spent 15 minutes doing their hw, one person spent 30 minutes, and one of 
them spent 1 hour. The mode in this example is 15 minutes because it appeared 
most often.  Median is a measure where you look for the number that appears in 
the middle. An example of mode would be if you had the following five numbers: 
45, 30, 13, 87, and 56. First you would order it into least to greatest and then 
cross each number off at the end of the line and stop once there is one number 
left. So in this case you would order it 13, 30, 45, 56, 87 and the median would be 
45. The push-up lab deals with the concepts of direct relationship, indirect 
relationship, and rate of change. Direct relationship is when as one thing 
increases the other increases also. Indirect relationship is when as one thing 
increases the other decreases. In the push-up part of the lab, the total number of 
push ups we did was a direct relationship because as the time increased, the total 
number of push-ups also increased. For example, I went from 0 zero push-ups to 
forty-two push-ups in two minutes. This is a win-win case. Both numbers 
increased. In my data, the total number of push-ups we did in each interval was 
an indirect relationship. In my first interval, I did thirteen push-ups and by the 
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time I got to the last interval, I could only do three push-ups. As the time was 
increasing, I started to get tired a lot, which meant that I did less and less push-
ups as I went through each fifteen second interval. The push-up data can also be 
used to explain what rate of change is. The definition of rate of change according 
to Encarta Dictionary by Microsoft is: the ratio of the difference in values of a 
variable during a time period to the length of that time period. The formula for 
rate of change is change in value divided by change in time. Using my push-up 
data, in the 15-30 second interval, I did 13 push-ups.  Using the formula, I would 
plug in rate of change equals 13 divided by 15 seconds because the interval was 
fifteen seconds long. So the answer would be 13/15 or .866 push-ups per second. 
Statistics can be manipulated in many different ways. When people manipulate 
statistics they are making the graphs seem like a satiable choice to prove their 
point but it can be misleading. If a company was to hire a worker, they would 
most likely tell them the mean salary workers get including the CEO’s salary of 
the company. They don’t tell them this piece of information so they can get more 
workers. Then when a worker gets a paycheck, they end up getting a lot less then 
what they said their average salary was. Overall, this was an interesting lab even 
though two minutes was a long time to keep doing push-ups. 
 
Works Cited: 
 
http://www.mindtools.com/pages/article/Charts_and_Diagrams.htm 
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Lab #3 
 
Title-Latitude and Longitude 
 
Conclusion: 
 
 Latitude and Longitude are the systems that are used to pinpoint different 
locations. It is used to help u in our daily times to know where we are at a given 
time. In the lab titled Latitude and Longitude, we were asked to learn how to use 
the system of longitude and latitude to identify and locate positions. Both of these 
systems are called the coordinate system or the system used to find an exact 
location. Latitude and Longitude were developed in many different ways. 
Latitude was an easy thing to figure out because the same line ran all across the 
world. If you lived in Brazil where the equator passes through, a person living in 
Africa can also be living on the equator.  For example, Latitude lines also called 
parallels are the lines that run across the globes in a horizontal direction. 
Latitude lines are named by degrees. The Zero degree line is the line that runs 
through the equator. The equator is the spot where the sun is always shining 
down on them all year long thus causing very, very hot temperatures. Some more 
important lines of latitude are the Tropic of Cancer and the Tropic of 
Capricorn. Both of these lines of latitude are twenty-three and one-half degrees 
north or south. The area between these lines is called the tropics. This is where 
the sun always hits all year long because the earth is tilted twenty-three degrees 
and one-half degrees on its axis. The Arctic Circle and Antarctic Circle are also 
important lines of latitude. The Antarctic Circle is a line of latitude that is 
located at sixty-six and one-half degrees south. According to Science Daily, on the 
day of the Southern Summer Solstice in December, this area receives at least 
twenty-four consecutive hours of daylight. On the day of the Southern Winter 
Solstice in June this area receives at least twenty-four consecutive of hours of no 
sunlight. This is because of the earth’s tilt on the axis. The Arctic Circle has the 
same degree of latitude but it is located in the Southern Hemisphere. According 
to the National Snow and Ice Data Center, on the day of the Summer Solstice 
(usually June 21), the sun does not set for a whole day. On the day of the Winter 
Solstice (usually December 21) the sun does not rise. The angle measured from 
the North Star’s (Polaris) light rays and an observer’s horizon and the angle 
measured from the observer to equator is equal. If you were to stand on the 
equator whose latitude is zero degrees and look straight up at the sky, you would 
see Polaris. If you were to stand at thirty degrees north, the angle of your horizon 
and Polaris’s rays would also be thirty degrees. Longitude on the other hand 
was really hard system to find. The biggest problem was that many people didn’t 
know where they were, especially in the ocean. When sailors were on ship and 
they were in trouble, and they would say the degree of latitude or this many miles 
away from that degree. Because of this, they did not know their exact location 
which eventually led to many accidents while at sea. How were we going to help 
solve this problem? The answer was the longitude system. According to BBC in 
the 17th Century, a lot of people knew that the earth turns 360 degrees every day 
and that every 15 degrees equaled an hour. The imaginary lines on the globe 
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representing degrees are called meridians.Getting a clock to work right was 
very difficult at sea for fisherman. So a clock maker named John Harrison 
invented a timepiece that could tell the time at sea. Another problem was that 
noon at one place was not noon at another place. So scientists all over the world 
gathered in Washington in 1884 and agreed that Greenwich, England would be 
the Prime Meridian of world time and time zones. The reason for which they 
picked Greenwich was because of the Royal Observatory and John Harrison who 
helped in the discovery of longitude. The Prime Meridian is the zero degree mark 
that runs through Greenwich, England and separated the Eastern and Western 
Hemisphere. Many people in fact go to Greenwich Royal Observatory to take of 
picture of them on both hemispheres. Since I had learned how longitude and 
latitude were discovered, I was able to find the latitude and longitude (another 
name for you coordinates is absolute location) of my house. The coordinates of 
my house are 40°44’24.31” N and 73°39’02.21” W. This was an interesting lab 
because I was finally able to learn why there was a need for a longitude system. I 
had known what it was the system was but now I know why and how it was made. 
Overall, this was an interesting lab because we learned about the importance of 
geography.   
 
 
Work Cited: 
 
http://www.sciencedaily.com/articles/a/antarctic_circle.htm 
 
http://nsidc.org/arcticmet/basics/arctic_definition.html 
 
http://www.bbc.co.uk/london/content/articles/2005/04/21/longitud
e_feature.shtml 
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Lab #4 
 
Title: World Time Tour 
 
Conclusion: 
 Time zones are what make our world running properly. Without it, our 
world would have a hard time trying to figure out what time it is. In the lab titled 
World Time Tour, we were asked to learn how time zones were established and to 
determine the difference between Long Island and vacation spots around the 
world using the Longitude system. For example, the concept of time zones was 
based on the longitude system. According to Merriam-Webster, a time zoneis a 
geographic region within which the same standard time is used. In other words, a 
time zone is a place where one standard time is used all throughout that region. 
According to Greenwichmeantime.com, times zones were established to end the 
confusion that was caused by each community’s use of solar time. It became 
especially necessary when railway systems were popping up all over the world 
and the confusion of the schedule really messed them up. This was also because 
of local noon time. Local noon is the time of day when the sun is the highest in 
the sky. Local noon is different for everyone based on their longitude and the area 
they live in. For example, local noon here because there are time zones is five 
hours after Greenwich, England. Greenwich is where the Prime Meridian is 
located and it separates the Earth into two different hemispheres. They decided 
to make this place where zero degrees would be at the Meridian Conference in 
1884 held at Washington D.C. They divided the Earth into twenty-four time zones 
because the earth rotates around the sun for twenty-four hours. Each zone 
consisted of about fifteen degrees each because since the earth has 360 degrees, 
360 divided by twenty-four hours gives fifteen degrees per hour.  They also 
decided to make the 180 degree line the International Date Line. The 
International Date Line is the mark where each calendar day starts. The 
International Date Line was developed as the line exactly opposite of the Prime 
Meridian. The exact course of the International Date Line is not defined in any 
international treaty or law. George Davidson, the pioneer scientist and surveyor 
of the American West Coast one said: “There is no International Date Line. The 
theoretical line is 180 degrees from Greenwich, but the line actually used is the 
result of agreement among the commercial steamships of the principal maritime 
countries.” What this quote means is that the line was developed to help the 
industrial countries who needed to know how to set schedules for what time 
things needed to be picked and dropped off. There have been many changes to 
the International Date Line in terms of the way the line goes down the Earth. In 
1900, there was a westward excursion of the International Date Line at the 
latitude of Hawaii to accommodate the supposed locations of Patrocinio Island 
and Morrell Island. Then in 1910, another adjustment was made. The 
International Date Line had been straightened at the latitude of Hawaii and the 
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Chatham Islands have switched to the Asian day count. Next in 1921 another 
adjustment was made in which Wrangel Island and the International Date Line 
was bisected (a map of the adjustments can be found at the end of this lab). 
Another component of this lab was to determine the amount of degrees in 
Longitude was between Long Island and a vacation spot. One vacation spot, my 
group chose was Dublin, Ireland. Dublin is located at about 7 degrees west. 
Assuming that Long Island was 75 degrees west, we had to figure out the 
difference in degrees of these locations. We learned that if the vacation spot was 
in the same hemisphere as Long Island, then we would subtract the values and 
add if the locations were in two different hemispheres. So we subtracted 7 from 
75 and got 68 degrees as the difference in Longitude. Another destination of our 
group was Moscow, Russia. Moscow has a longitude of approximately 37 degrees 
east. Knowing that Long Island and Moscow are in different hemispheres, I 
added 75 degrees and 37 degrees and got 112 degrees as the difference in 
Longitude.   Overall, without the time zones and the International Date Line, we 
would be very confused about what time it would be at this instant. This was a 
very fun lab especially when we looked at the Sultan of Brunei’s car collection. 
 
              1900 Adjustment                     1910 adjustment                      1921 
adjustment 

 
 
 
 
 
 
 
 
Works Cited: 
http://www.merriam-webster.com/dictionary/time%20zone 
 
http://wwp.greenwichmeantime.com/info/time-zones-history.htm 
 
http://www.staff.science.uu.nl/~gent0113/idl/idl_imc1884.htm 
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Lab: #5 
 
Title: Topographic Maps 
 
Conclusion: 
  

Topographic maps are used for many things in our world. They are used 
for engineering, energy exploration, natural resource conservation, 
environmental management, public works design, commercial and residential 
planning and outdoor activities like hiking camping, and fishing. Topographic 
maps are valuable tools for everyone and they must be regularly up dated for 
many reasons. According to PC Magazine, topographic (contour) maps are 
maps that depict terrain relief showing ground elevation, usually through either 
contour lines or spot elevations. All topographic maps have contour lines. 
Contour lines are lines on topographic maps that mark specific areas of 
elevation. You know what each contour lines value is because of contour 
intervals. The contour intervalon a topographic map shows the amount of 
space between two contour lines. The contour intervals are fixed and every time 
you see two contour lines, there is the same amount of change in elevation 
between them. One reason why topographic maps are a valuable tool is because 
you can see the difference between two different contour lines. One way you can 
see the difference is by looking for hachured contour lines. Hachured Contour 
Lines are contour lines that have tick marks added to them that point down 
slope.  This is also called a depression. In a depression, the elevation in that area 
decreases and then increases again as you go across the depression. The slope is 
of a specific are on a topographic map is the same as finding a gradient on 
topographic maps. Gradient is equal to change in field value divided by change 
in distance. For example, in the Callister Quadrangle topographic map (which 
was the map used in this lab), we were asked to find the gradient along Newburgh 
River on this map. Using our knowledge of contour lines, my group was able to 
figure out that the change in field value was 160 meters. Then we used a straight 
edge to figure out the distance using the map scale that was provided under the 
map and we got that Newburg River was eight miles long. Using the formula we 
divided 160 by 8 and got the answer of 20 feet per mile as the gradient along the 
river. Topographic maps are very valuable tools to use in cell phone companies. 
Using topographic maps, cell phone companies figure out where to place towers. 
Hunters use topographic maps to hunt at their favorite wildlife areas and 
fisherman use topographic maps to determine the bottom structures of fishing 
holes. Government agencies also use topographic maps for long-range planning 
and studying. The FBI uses them to track escapes. The United States military 
uses them for tactical training exercises. Topographic maps are also used by 
search-and-rescue teams when locating missing persons or animals. Even though 
topographic maps are valuable tools, they must be regularly updated. One reason 
that they must be regularly updated is because the land is constantly changing. 
Man made things often change: roads are built, buildings are built and destroyed, 
radio towers come and go etc. Sometimes natural things change physical 
features: earthquakes, volcanoes, erosion, etc. The company that most often does 
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this in the United States is the USGS or the United States Geological Survey. The 
USGS have been making topographic maps for the past 125 years. They regularly 
update them to have accurate representations of different areas of elevation. The 
US Topographic maps include layers for expanded transportation, boundaries, 
structure features, and vegetative surface cover or land cover using the customary 
USGS 7.5-minute by 7.5-minute quadrangle format. You can check out some 
USGS topographic maps by going on to their website: usgs.gov and downloading 
digital topographic maps of anywhere in the United States. This lab was very hard 
to understand at the beginning because we did not know how to use them. By the 
end, we knew how to read topographic maps because in our next lab our 
understanding was shown through an actual USGS Topographic Map. This was a 
very confusing lab.  

 
 
 

Works Cited: 
 
http://www.pcmag.com/encyclopedia_term/0,2542,t=topographic+
map&i=52999,00.asp#fbid=Iw88XFTsx5- 
 
http://www.aegis.jsu.edu/mhill/phylabtwo/lab6/elev3.html 
 
http://www.ms.uky.edu/algebracubed/lessons/Slope_and_Topograp
hic_Maps.pdf 
 
http://www.dnr.state.oh.us/tabid/22952/Default.aspx 
 
http://nationalmap.gov/ustopo/about.html 
 
http://www.usgs.gov/pubprod/ 
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 12 

Lab: #6 
 
Title: USGS Lake Placid, New York 
 
Conclusion: 
 

 In this lab, my group and I were given the challenge to interpret a real 
United States Geological Survey (USGS) topographic map. This topographic map 
was used to show the area of Lake Placid, New York and the Adirondack State 
Park region. The USGS has many different functions and the Adirondack State 
Park region was very well described though this lab. The USGSis a science 
organization that provides on our ecosystems and environment, the natural 
hazards that threaten us, the natural resources we rely on, the impacts of climate 
and land-use change, and the core science systems that help us provide timely, 
relevant, and useable information. The USGS is a remarkable government agency 
that can make maps really well.Topography is an important part of the USGS. 
According to Merriam-Webster, topography is the practice of making graphs in 
detail of natural and man-made features of a place or region especially in a way to 
show their relative positions and elevations. Topography is the reason why we did 
this lab. Topography is the reason why we know how high mountains are above 
sea level. Without topography, life on Earth would be really hard. The USGS has 
been making topographic map for over 125 years.  They make these maps through 
careful surveying and observations.  All of their maps are made using the 
standard using the standard 7.5 minute quadrangle. A quadrangle is a figure 
with four sides. So this is a map which includes four sides on a region.The 
number 7.5 minutes is to represent its longitude and latitude length. The map is 
7.5 minutes long and 7.5 minutes wide. The Lake Placid map is especially 
important because this map describes the Adirondack Mountain State Park 
Region. The Adirondack Mountains go way back to the ice age when glaciers were 
making its way across Northeastern United States. As the glaciers moved through 
this region, glacial erratic - stones deposited by the glacier - were scattered across 
the landscape. Massive chunks of ice broke away from the glacier, and were 
buried beneath sand and gravel washed from the ice. This caused the mountains 
to form while the glaciers carved away.  The mountains contain bedrock that is 
over 1,000 million years old. The Adirondack Mountains is not a connected range 
but rather a dome consisting of many high mountain peaks. The highest 
mountain in New York State is Mount Marcy. It is 5,344 feet above sea level. 
Mount Marcy is also home to Lake Tear of the Clouds, the highest lake in New 
York State at 4,292 feet, and the source of the Hudson River. This region helps us 
to understand the region of Lake Placid better because of the way places were 
located. The Golf Course and the Airport is located by Chubb River because the 
area around the lake itself contains a lot of flat land as opposed to the Adirondack 
Mountains where the elevation increases and decreases in high amounts at low 
distances. This is the reason why the Main Ski Lift at Lake Placid Ski Resort is 
located by the mountains. First of all, people ski in the mountain which is the 
primary reason. Skiing is a popular sport that many people do. Second of all, the 
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Adirondacks have a very high peak which makes the skiing a very popular sport 
in this area. According to the resort website, Whiteface Mountain which is where 
people ski is where the best of the best come to train.  Some statistics of this 
mountain are: 
The Base Elevation: 1,220' 

Little Whiteface Elevation: 3,676' 

Lookout Mountain Elevation: 4,000' 

Highest Lift Terminus: 4,386' 

Highest Skiable Terrain: The Slides at 4,650' 

Peak Elevation: 4,867'  

Vertical Drop: 

3,430 feet — The greatest vertical drop in the east 

3,166 feet — Lift serviced vertical drop  

The elevation goes from, 1, 220’ at its base to 4,867’ at the top. This is why many 
people like to ski there. Skiers in general have much more fun taking a challenge 
and going down a big mountain instead of going down a small mountain. Overall, 
Lake Placid, New York and the Adirondack Mountains are very interesting places. 
The best part of this lab was being able to conquer a real United States Geological 
Survey Topographic Map. 

 
 
Works Cited: 
 
http://www.usgs.gov/aboutusgs/ 
 
http://topomaps.usgs.gov/ 
 
http://www.merriam-webster.com/dictionary/topography 
 
http://visitadirondacks.com/adirondack-mountains.html 
 
http://www.whiteface.com/mountain/index.php 
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Lab #7 
 
Title: Working with Density 
 
Conclusion: 
  

In the lab titled Working with Density, we learned why how to find the 
density of different substances using the formula for density. Density is a very 
important part of our universe and it gives us better insight of Earth and its 
properties. First of all, what is density? Density is the mass of an object relative 
to its volume. Mass is the amount of matter in an object. It is usually measured 
on a triple beam balance or digital balance using the unit of grams. Volume is 
how much spaces an object takes up. Volume for solids is usually found by 
finding the length, width and height of an object and multiplying the numbers 
together. The unit usually used to find volume is cubiccentimeters. The 
volume of a liquid is found using a graduated cylinder n the unit of milliliters. If 
you ever need to find the volume of a solid and do not have ruler with you, you 
can use a graduated cylinder to find the volume by first filling the cylinder up 
with water and identifying its volume. Next, you add the object into the water and 
identify the volume shown on the cylinder now. Finally, you find the difference 
between the number you found when you had the rock in the cylinder and the 
volume of just the water in the cylinder. This is called water displacement. 
This happens because one cubic centimeter is also equal to one milliliter. It is 
important to understand that mass is not the same as weight. Weight is how 
heavy an object is when being acted on by a force such as gravity.  In this lab, we 
used different types of wood and other substances to learn density. By finding its 
density, we were able to see how dense an object was and compare it to another 
object. The density of steel was about 8.4 grams/cubic centimeter, while the 
density of brass was about 9.5 grams/cubic centimeter. This example shows us 
that brass is denser than steel and the molecules inside of brass are packed 
tighter than steel. The fact that oak is denser than pine plays an important role in 
businesses. The more expensive and long lasting wooden objects are made of oak 
while h cheaper and short life-span objects are made of pine. If the desks in our 
science classrooms were made of pine, the table would not have been able to hold 
up the top of our table. It would simply collapse. In this lab, the density of water 
is always 1 g/cubic cm. By finding the density of the all objects we were able to see 
which objects would float if placed in water and which objects would sink.  In our 
findings we saw that oil, oak, pine, poplar, and maybe vinegar might float. These 
objects/substances would float because they all have a density less than the 
density water which is 1 gram/cubic centimeter. The objects that would sink may 
be vinegar and definitely would be acrylic, nylon, PVC, aluminum, steel, copper, 
and brass. Through this lab we learned about percent deviation often called 
percent error. Percent error is basically the accepted value of something when 
measuring minus the value you got, divided by the accepted value. Through this 
you will get an answer with a decimal and you turn it into a percent by 
multiplying it by 100. An example from this lab would be that for oil I got 17.1 
grams as its mass using the triple beam balance and 17 grams using the digital 



 

 15 

balance. So I subtract 17 from 17.1 and get 0.1. I then divided 0.1 by 17 and got 
0.006. After multiplying it by 100 I got my answer of .6% as my percent 
deviation. In an article from Science Daily, I found that people infected with HIV 
have higher risks of having bone fractures because of the low bone mineral 
density in the bodies of those infected. This is interesting because scientists have 
not found a whole lot of data about used a study to create this theory. In another 
article from Science Daily, I found out that in the world’s first rain forests, the 
leaves of flowering plants had an increased vein density than leaves ever had 
before. Scientists say that this increased the water supply in that area which made 
it possible for plants to capture more carbon and grow larger.  Density has played 
an important role in helping scientists study the earth and its past and we were 
able to learn that through this lab.  
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Lab #8  
 
Title: Too Hot to TOUCH! 
 
Conclusion:  

In the lab titled Too Hot to Touch, we learned the process of conduction 
and why it is vital in heating the Earth. First of all, what is conduction? In 
conduction, the transfer of heat occurs when any two objects having direct 
contact where the heat flow is from a high concentration to an area of low 
concentration. As the heat moves from one molecule to the next, the heat travels. 
In addition to conduction, heat is a word used throughout this lab. Heat 
according to the Encarta Dictionary is a form of transferred energy that arises 
from the random motion of molecules and is felt as temperature, especially as 
warmth or hotness. In this lab, we used insulated cups made of Styrofoam and 
used an aluminum bar which acted like a conductor. An insulator is a material 
or device that prevents or reduces the passage of heat, electricity, or sound. In our 
lab, the cups acted as an insulator because it prevented the passing of heat by 
keeping the hot water kind of concealed. The bar was a conductor because a 
conductor is a substance, body, or medium that allows heat, electricity, light, or 
sound to pass along it or through it. The word conductor obviously comes from 
the word conduction. The bar was what let the heat transfer from the hot cup to 
cold cup. We were able to see that heat more heat was lost and less heat had gone 
to the cold cup. For my group the total difference of temperature of the hot cup 
was 23 degrees Celsius was lost and for the cold cup, 6 degrees Celsius was 
gained. There is a 17 degree difference between these two temperatures. 
Somewhere, along the process 16 degrees Celsius was lost. The heat may have 
gone into the air, stayed at one end of the bar, passed through the cups or onto 
the table. Another concept which I honestly have never heard of until now is 
conservation of energy. The Law of Conservation of energy is the principle 
that the amount of energy in an isolated system remains the same, even though 
the form of energy may change. In other words, conservation of energy is when 
the amount of energy in something stays the same despite the form of energy. An 
article I found online from a person at University of Alaska Fairbanks used the 
topic of roller coasters to show how this law works. In roller coasters, all energy is 
conserved through conservative forces such as gravity. In a roller coaster, as the 
train travels downhill potential energy is converted to kinetic energy. When the 
train ascends another hill, the kinetic energy is converted to potential energy and 
this happens throughout the whole ride. On the ride, the energy converts as the 
train goes up and down hills.   In an article in Science Daily, named “Boiling 
Bubbles are Cool in Space” it talks about how boiling is a very efficient way to 
cool engineering components and systems used in extreme environments in 
space. It talks about how they are doing experiments using nucleate boiling which 
is bubble growth from a heated surface and the detachment of it to a cool 
surrounding liquid. These bubbles can efficiently transfer energy from the boiling 
surface to the surrounding liquid which helps us have a better understanding of 
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heat transfer. The article also tells us that bubbles in microgravity grow to 
different sizes than bubbles on Earth. The experiments focus on the dynamics of 
these bubbles and the associated heat transfer. Vijay Dhir, the principal 
investigator of this experiment at the University of California at Los Angeles 
(UCLA) said, "Boiling and multiphase heat transfer is an enabling technology for 
space exploration missions including storage and handling of cryogenic, or 
extremely low temperature liquids, life support systems, power generation and 
thermal management." This pretty much means that heat transfer is very useful 
in space for many reasons. This was a very interesting article because it says that 
even heat transfer can occur in space. Overall, this lab helped us understand the 
process of conduction. This was a very fun lab despite the fact that we had to 
spend twenty minutes staring at the thermometer looking for changes in 
temperature. 
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Lab #9  
 
Title: No more yellow School buses! 
 
Conclusion: 
 In the lab titled No More Yellow School Buses, we learned about the 
concept of radiation and absorption of energy. Different areas of the planet’s 
surface heat up and cool off at different rates. First of all, what is radiation? 
Radiation is the transfer of energy via electromagnetic waves. It is also heat 
transfer without direct contact conversely where conduction is heat transfer with 
direct contact between two objects. Heat is a very big part of this lab.Heat 
according to the Encarta Dictionary is a form of transferred energy that arises 
from the random motion of molecules and is felt as temperature, especially as 
warmth or hotness. Re-radiation is radiation emission following the absorption 
of incident radiation. Now what is incident radiation? Incident radiation refers to 
the amount of energy falling on a flat surface. In this lab, we used black and white 
cans with covers which acted like insulators. Insulation is the act of covering or 
surrounding something to prevent or reduce the passage of heat, electricity, or 
sound. Insolation on the other hand was what we were trying to find in this lab. 
Insolation simply is the rate of solar radiation received per unit area. We found 
the rate of solar radiation by holding the lamp in front of the two cups for ten 
minutes and then turned it off for ten minutes. The lamp acted as the reflector 
andreflection is the act of reflecting something especially light, sound, or heat. 
We recorded the changes in temperature at one minute intervals and then made a 
graph using our data. Absorption is simply how much of something an object 
takes in.We found that the black can absorbed more heat at a faster rate than the 
white can. This shows how different colors of things on our Earth absorb different 
amounts of heat at different rates. An example of this on the Earth is the tropical 
rainforests compared to the Artic and Antarctica. The tropical rainforests in the 
tropics absorb more heat from the sun because it is somewhat “darker” and 
denser than the Poles. The Poles on the other hand, absorbs less heat because the 
color white does not absorb much heat and because the sun barely hits the Poles. 
In the next part of our lab, I found that the sand absorbed much more heat at a 
faster rate than the water did. This can be seen if you go to Jones Beach in the 
summer. When you go in June or July, the sand is really hot while the water is 
still pretty cold. Since the sand is really hot and the temperature is over 90 
degrees Fahrenheit, it feels refreshing to go into the water. Since it takes a long 
period of time for water to heat up, the best time to go to the beach is in the fall. 
At this time, the water is warm and the sand is a little bit cooler. This also has to 
do with the concept of sea and land breezes. A sea breeze is a result of the uneven 
heating during the day between the land and the adjacent water. In a sea breeze, 
wind forms in the ocean and blows towards the land and land breezes are when 
wind forms in the land and moves from the land to the ocean. During the day, sea 
breezes take place. At this time, since the sun is out, the sand absorbs the heat 
from the sun and becomes very hot while the temperature of the water is pretty 
cool. At night, the temperature of the sand quickly decreases as a result of the sun 
going down and the temperature of the water is kept at a constant rate which 
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makes it warmer than the sand. This also shows us how the absorption of heat in 
our planet differs from night and day. The last part of our experiment was when 
there were two black cans and one of them was covered and the other one was 
uncovered. I saw that the can where the air was covered had a higher raise in 
temperature than the can where the can was uncovered. This tells us the places 
that are covered absorb more heat than places that are uncovered. An example of 
this would be places with clouds and without clouds. A place with clouds would 
be New York. Clouds act like a blanket which traps heat inside the area like a 
blanket keeps the heat in when you go to sleep. The Atacama Desert in Chile is 
the driest place on Earth with very little rainfall. Some parts of the desert have 
not had rain for over 400 years. The temperature of this desert is usually very 
cold with daily temperatures average about 0°C and 25°C. This shows how places 
with a good amount of rainfall like NY and that have clouds have a higher 
temperature than places that have very little rainfall and a low amount of clouds. 
In an article from Scientific Daily, I found out that there is a new technology that 
improves greenhouse climates by reducing solar heat radiation and temperatures 
during the hot summer seasons. Solar radiation is a major greenhouse concern 
because it decreases crop productivity and fruit quality and increases plant stress. 
Sunarc of Canada, Inc. developed a new innovative shading technology that 
generates liquid foams and distributes it between two layers of polyethylene film 
used as a greenhouse covering material. Tomato and sweet pepper plants were 
used in this study by using the conventional non-movable shading curtain and 
the new liquid foam technology which was unshaded where they compared the 
solar radiation and many other greenhouse concerns. "This study showed that the 
retractable liquid foam technology improved greenhouse climate," noted Kamal 
Aberkani, lead author of the report. "Under very sunny, very hot conditions, a 
difference of up to 6 ºC in air temperature was noted between the unshaded and 
shaded greenhouses as a result of liquid foam application at 40-65% shading."  
This was a very interesting article to read. Overall, this has taught us a lot about 
radiation. The most important thing that I think I learned from this lab is that 
civilization on Earth would be very different without radiation. 
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Lab #10 
 
Title: Earth’s Properties 
 
Conclusion: 
 People have been digging in the Earth to reach its center for many years. 
Many books and movies portray what it would be like to go to the center of the 
Earth. In the lab titled, Earth’s Properties, we learned about the interior of the 
Earth and its many properties. We also learned about how we will never reach the 
center of the Earth. More importantly, we learned about why we will never be 
able to reach the core of the earthand why the chance of an ancient undiscovered 
civilization is unlikely to be found below the Earth’s surface. Earth is divided into 
four spheres which are the lithosphere, hydrosphere, atmosphere, and 
biosphere. The earth consists of four main layers in its interior. The 
lithosphere(land) and hydrosphere (water) both make up the crust. The 
crust is thinnest part of the Earth and is about 0-65 kilometers from the Earth’s 
surface. The temperature of the crust is less than 727 degrees Celsius. The main 
elements in the crust are oxygen and silicon. The next part is the mantle. The 
top fluid part of the mantle is the asthenosphere. This layer of the mantle is 
what makes the continents drift.  The stiffer mantle below that is the part of the 
mantle that is solid rock. Both of these layers together are about 66-2890 
kilometers from Earth’s surface. The average temperature of the mantle is about 
1227-2927 degrees Celsius. The main elements in the mantle are Iron, Silicon, 
and Magnesium. The next layer of the Earth is the outer core. The outer core is 
2891-5150 kilometers from the earth’s surface. The average temperature is 3827-
5227 degrees Celsius. The main elements in this layer are Iron, Nickel and 
Magnesium. The last layer of the interior of the Earth is the inner core. The 
inner core is about 5151-6371 kilometers from the earth’s surface. The average 
temperature is about 5727 degrees Celsius and the main elements are Nickel and 
Iron. All this information is really helpful in answering the overall question being 
asked in this lab. One video we saw in class was the trailer for the 1959 movie 
“Journey to the Center of the Earth” based on the book by Jules Verne. This 
movie was made to entertain people by telling a story about how a couple of 
people got to the center of the Earth. In this time, this probably caused many 
people to believe it could happen when in reality it can never happen.  Also the 
largest hole ever dug into the Earth is the Kola Superdeep Borehole in Russia’s 
Kola Peninsula. It is only about 40,000 feet and was dug for 35 years. That is only 
12.2 kilometers deep into the Earth. The crust itself is only about 65 kilometers 
deep. Since the center of the Earth is about 6371 kilometers below its surface, we 
have only dug about .19 % of the Earth’s interior. That is not even one percent. If 
it took 35 years to dig up that little percentage of the Earth’s interior, imagine 
how long it is going to take to reach the center of the Earth. Another factor that 
prevents human from reaching the center of the Earth is the temperature. The 
relationship between the increasing depth and temperature is a direct 
relationship. The farther you go below the Earth’s surface, the higher the 
temperature is. By the time you reach the mantle, you would already melt 
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because of the pressure and of the temperature. The mantle has a lot of magma 
and lava which can melt almost everything. That is very bad unless you think this 
is very cool. Also, there are a lot of metals under the Earth’s surface that are 
constantly melting because of the excessive heat. Going to the center of the earth 
is something imaginable but not accomplishable. In an article from Science Daily 
named “Deep Interior of Moon Resembles Earth’s Core” I learned about how the 
moon’s core is like the Earth’s core.  According to a team of NASA 
researchers who figured this out, the Moon possesses a core that is very rich in 
iron and has a 150 mile radius. The Earth’s core also has a lot of iron in it. It also 
says that as geologists study earthquakes to learn about the Earth’s interior, 
seismic waves of   “moonquakes” can be used to analyze the lunar interior. In 
another article from Science Daily, titled “Researchers Discover Superdense 
Aluminum” I learned about how a new material was found on Earth which has 
never before been discovered. The material is called superdense aluminum and it 
can only exist under extreme pressure, similar to that found in the center of our 
planet. One of the team members: Professor SauliusJuodkazis from Swinburne 
University of Technology said that they were able to create the superdense 
aluminum which is 40 percent stronger and denser than the usual one. He also 
said “At extreme pressures and temperatures, such as those found in our Earth’s 
core, common materials form new dense phases with compacted atomic 
arrangements and unusual physical properties.” In a final article from Science 
Daily that I read titled “Earth's Core Rotation Faster than Rest of the Planet, but 
Slower Than Previously Believed” I learned that that Earth’s core also rotates.  It 
said that the core rotates faster than the rest of the planet. The University of 
Cambridge through research have discovered that earlier estimates of 1 degree 
every year were inaccurate and that the core is actually moving much slower than 
previously believed: approximately 1 degree every million years. I also learned 
that the inner core grows very slowly due to the material from the fluid outer core 
solidifies onto its surface. Overall, this was a very interesting lab. This lab showed 
us how the movies about the center of the earth are very entertaining but not 
true. 
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Lab #11 
 
Title: Layers of the Atmosphere 
 
Conclusion: 
 In the lab titles, Layer of the Atmosphere, we learned about the four main 
layers of the atmosphere and their properties. More importantly, we learned 
about how each layer of our atmosphere permits the survival of humans. First of 
all, what is the atmosphere? The atmosphere is the mass made up of gases 
those envelopes our planet Earth. There are four main layers in the atmosphere 
and each of them is unique in their own way. The first layer of the atmosphere is 
the troposphere. The troposphere is the layer where all weather, almost all of 
the water vapor, and clouds are. When it rains on our planet, many plants and 
trees grow and that shows that the troposphere is vital to all living things. All of 
the mountains and skyscrapers are in this are located in the troposphere.The 
temperature of the troposphere decreases as you increase in altitude.  The 
altitude of the troposphere is about 12 kilometers. The tallest mountain in the 
world (Mount Everest) is only about 8.848 kilometers. That is a really small 
altitude compared to the whole atmosphere. In fact, Mount Everest’s altitude is 
only about 73% of the troposphere’s altitude. An expression used to compare this 
is that if a giant was holding the Earth and running his fingers across it, the giant 
would not feel anything.  That shows how smooth the Earth is. The troposphere is 
vital to life of humans because the troposphere is where all of the oxygen we 
breathe is located. Without oxygen we would die because by inhaling oxygen, we 
how the power to endure activities throughout the day. An interface is the 
common boundary where the surface, place or point of two things touch each 
other and meet. The interface of the troposphere and the stratosphere is called 
the tropopause. The temperature at the tropopause is -55 degrees Celsius. The 
stratosphere is the second main layer of the Earth’s atmosphere. The altitude 
of this layer is about twelve kilometers to about fifty kilometers above the Earth’s 
surface. The temperature increases the higher you go in the stratosphere which is 
a direct relationship. The stratosphere is the layer where the ozone layer is 
located. Ozone is a molecular form of oxygen consisting of three oxygen atoms.  
The ozone layer is very vital to the survival of humans. It absorbs most of the 
ultraviolet radiation coming from the sun which is very harmful to living 
organisms. Without the ozone layer, the sun would be attracting a lot of heat into 
the Earth and there would be a high risk of people getting skin cancer. 
Commercial airlines fly in the stratosphere because of the lack of turbulence. That 
is why you see the clouds below you whenever you go on a plane. If you were in a 
plane during a storm and the plane was flying in the troposphere, then there 
would be a lot of turbulence because the storm causing the plane to have 
instability. In addition, your ears drop when you are on a plane because of the 
difference in air pressure. The difference of air pressure and increasing altitude is 
an indirect relationship. The air pressure decreases a lot and your ears popping is 
sign showing how your body is trying to get used to the new environment. The 
interface of the next layer and the stratosphere is called the stratopause and it is 
about zero degrees Celsius at this location. The third main layer of the 
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atmosphere is the mesosphere. The mesosphere is about 50-80 kilometers 
above the Earth’s surface. In the mesosphere, the temperature decreases as you 
increase in altitude which shows that it is an indirect relationship. The 
mesosphere is vital to the survival of humans on our planet because this is where 
all of the meteorites that come into the Earth constantly burn up. The meteorites 
collide with air particles which is why they burn up. Many people have heard of a 
shooting star. In fact, it is not actually a star; it is a meteorite that is burning in 
the atmosphere. If this did not happen, many meteorites would come crashing 
into the Earth which can lead to the destruction of many places and the death of 
many people. The mesopause is the end of the mesosphere. The temperature at 
this location is about -90 degrees Celsius. The thermosphere is the final main 
layer of the atmosphere. In the thermosphere, heat is obtained through solar 
radiation. This makes the thermosphere have insanely high temperatures. The 
thermosphere is so thin that there is no clear boundary but the part about 500 
kilometers above the Earth’s surface is called the exosphere.Satellites are 
located in this layer. Satellites help us take pictures of the Earth and discover 
more about the Earth. In addition, satellites in space help us communicate with 
each other on the phone. When you call someone, what you say is transferred to 
the satellite and then the satellite gives the message to the other phone. The 
aurora borealis is also located in thermosphere. The aurora borealis is often 
called the “Northern Lights” because you can only see it in the North. It occurs 
when highly charged electrons from the solar wind interact with elements in the 
earth's atmosphere. The aurora borealis is a beautiful sight and it is shown in 
many different colors. In an article from Science Daily called “Atmosphere’s Self-
Cleaning Capacity Surprisingly Stable” I learned that the atmosphere’s ability to 
clean itself of pollutants is surprisingly stable because of numerous amounts of 
studies conducted by researchers. This issue had been controversial for many 
years and with some studies suggesting the self-cleaning power of the 
atmosphere is fragile and sensitive to environmental changes, while others 
suggest greater stability. I also read an article called “Ozone Hole Affects Upper-
Atmosphere Temperature and Circulation” in Science Daily. I learned that 
observations from studies conducted show difference in altitude and brightness 
between polar mesospheric clouds. A study shows that the hole in the ozone layer 
above Antarctica could be playing a key role in the temperature and circulation 
patterns of the mesosphere. The ozone hole causes a decrease in temperature in 
the lower stratosphere that persists into the summer. These temperature changes 
accompanied by wind alter the atmospheric circulation in the mesosphere in the 
Southern Hemisphere. Researchers believe as the ozone hole is repaired in the 
upcoming years, these trends are likely to change.  Overall this was a very 
interesting lab. I was finally able to see how each layer is important to the 
survival of humans.  
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Lab 12 
 
 
Title: Moving Heat? 
 
 
Conclusion: 

 
 In the lab titled “Moving Heat?” we reviewed the three forms of heat 

transfer. The three forms of heat transfer are conduction, radiation, and 
convection. We learned how heat is transferred through each from. More 
importantly, we learned about how all three forms of heat transfer exist within 
our home. The first form of heat transfer is Conduction. In conduction, the 
transfer of heat occurs when any two objects having direct contact where the heat 
flow is from a high concentration to an area of low concentration. As the heat 
moves from one molecule to the next, the heat travels. Heat according to the 
Encarta Dictionary is a form of transferred energy that arises from the random 
motion of molecules and is felt as temperature, especially as warmth or hotness. 
In this lab, we learned the process of heat transfer by using a conductometer. The 
conductometer had six arms where each arm was a different material. The six 
different materials are aluminum, copper, nickel, brass, stainless steel, and iron. 
Then my group and I placed one chocolate chip on each arm and placed the 
conductometer over a lit candle. This is when the heat starts to be transferred. As 
the fire hit the middle of the conductometer, each of the six arms started to heat 
up at different rates causing the chocolate to melt or fall off the arm. The ones 
that heated up the fastest were nickel, copper and brass. The slowest one was 
stainless steel. Stainless steel is used in cooking pans because they are able to 
withstand the high temperatures of ovens when exposed to heat. Conduction 
exists in our home in many ways. One is when you touch the side of a hot pan and 
it burns your hand. The heat from the pan is directly passed to your hands by 
touching the pan. This relates to specific heat. Specific heat is the temperature 
where different objects heat up. While you are holding the side of a hot pan and 
also have your other hand in boiling water. You release the hand that is on the 
side of the pan first. Water has the highest specific heat and heats up the slowest. 
Another example of how conduction exists in our home is when you touch a 
heater. If your heater in your house is turned one, and you accidently touch it, 
your hand or foot will feel very hot because the heat is being transferred from the 
heater to your body. The second from of heat transfer is radiation. Radiation is 
the transfer of energy via electromagnetic waves. It is also heat transfer without 
direct contact conversely where conduction is heat transfer with direct contact 
between two objects. As we learned in our next lab, the electromagnetic spectrum 
is energy that is emitted by the sun and stars as waves of energy. The sun 
produces many more forms of light waves that we cannot see. In this lab, we 
learned about radiation by using a radiometer. The radiometer was an object that 
looked like a light bulb but instead had two flag shaped objects where one was 
black and the other was white. The air Also, all of the air was sucked out of it. We 
then placed a heat lamp directly facing the radiometer. When we did this the 
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black and white flags started spinning rapidly. One thing that I noticed was that 
when the light hit the black flag, the flags started spinning faster. This also 
implies that objects that are darker in color are able to absorb heat faster than 
lighter objects. Radiation exists in our home in many ways. An example of how 
radiation exists in our homes is  the microwave oven. A microwave oven uses 
microwaves to heat the water molecules in food and heats up the object. Not only 
is this occurring through electromagnetic radiation but also without direct 
contact. Another example of radiation within our home is the TV remote. The 
laser pointer at the top of the remote uses infrared radiation to change the 
channel. The last form of heat transfer is convection. Convection is simply the 
concept of hot air rising and cold air sinking.  Convection is one of the most 
important forms of heat transfer because it occurs all of the time throughout our 
planet. In this lab, we used a convection box to learn about it. We placed a candle 
inside the box and put two tubes in the holes to act as a chimney. Then we took a 
piece of paper, lit it with a match and immediately put the fire out to make a 
smoking ember. We then took the paper and put it over the two tubes once when 
the candle was lit and when the candle was not lit.  When the candle was not lit 
and we placed the paper over the two tubes, the heat was rising. When we placed 
the paper over the tube where the candle was lit, more smoke was rushing out of 
the tubes causing it to rise as high as the ceiling of the science room. When we 
placed the paper over the other tube when the candle was lit, the smoke from the 
ember sunk down and traveled to the candle acting as another heat source. 
Convection exists within our home in many ways. For example, one example is 
when you sleep on bunk beds. Since hot air rises and cold air sinks, the top bed is 
usually hotter than the bottom bed. In the summer it would be wise to sleep on 
the bottom bed and to sleep on the top bed during the winter. Another example of 
how convection exists in my house is the furnace. The furnace is placed in the 
basement of the house since hot air rises. If you were to put the furnace on the 
top floor all of the heat would only be heating the top floor and not the bottom 
floors of the house. If you put the furnace in the basement, the hot rises causing 
your whole house to be heated. In an article from Science Daily, named “Boiling 
Bubbles are Cool in Space” it talks about how boiling is a very efficient way to 
cool engineering components and systems used in extreme environments in 
space. It talks about how they are doing experiments using nucleate boiling which 
is bubble growth from a heated surface and the detachment of it to a cool 
surrounding liquid. These bubbles can efficiently transfer energy from the boiling 
surface to the surrounding liquid which helps us have a better understanding of 
heat transfer. The article also tells us that bubbles in microgravity grow to 
different sizes than bubbles on Earth. The experiments focus on the dynamics of 
these bubbles and the associated heat transfer. Vijay Dhir, the principal 
investigator of this experiment at the University of California at Los Angeles 
(UCLA) said, "Boiling and multiphase heat transfer is an enabling technology for 
space exploration missions including storage and handling of cryogenic, or 
extremely low temperature liquids, life support systems, power generation and 
thermal management." This pretty much means that heat transfer is very useful 
in space for many reasons. This was a very interesting article because it says that 
even heat transfer can occur in space. In another article I read in Science Daily, 
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titled “Turbulent Stars” I learned that the stars are actually boiling due to energy 
in the center of stars that want to escape. This causes the stars to boil which 
causes vibrations that result in light variation. Research on solar oscillations has 
been done for many decades. Because of this, it is known that the energy in outer 
30% of the solar radius is transported through convection and below that, energy 
is transported through radiation. This was a really interesting article. Overall, this 
lab was really interesting. We learned about the three forms of heat transfer and 
learned how each from of heat transfer exists within our home. 
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Lab 13 
 
Title: The Electromagnetic Spectrum 
 
Conclusion: 
 In the lab titled, The Electromagnetic Spectrum, we learned about the 
electromagnetic spectrum. The electromagnetic spectrum is when energy 
comes to us from the sun and other stars in our universe as waves of energy, in 
the electromagnetic spectrum.  We were able to learn that the sun produces many 
more forms of light waves that we cannot see. More importantly, we learned 
about how we use the waves of the electromagnetic spectrum in our daily lives. 
First of all, all electromagnetic spectrum wavelengths can travel through a 
vacuum or space can travel at the same speed which is light speed, and all have 
unique characteristics, including frequency and wavelength. The relationship 
between frequency and wavelength is an indirect relationship. In other words, the 
higher the wavelength, the shorter the frequency. The first form of the 
electromagnetic spectrum that also has the longest wavelength is radio waves. 
Radio waves also have the lowest frequency. Radio waves are usually used to 
listen to radios. We use radios almost every day whether to listen to the latest 
new, traffic, and weather reports or even to listen to music. We listen to the radio 
by tuning our radio. As we tune it, we are trying to get the right frequency where 
you can listen to a station with good sound quality. The AM radio uses longer 
wavelengths and higher frequency while the FM radio uses shorter wavelengths 
and lower frequency. Since AM waves have longer wavelengths, they are able to 
go through longer distances and that is why it is used for news, weather and 
traffic. In contrast, the shorter wavelengths of FM waves cause your radio in a car 
usually get scratchy while under a bridge. Another way we use radio waves in our 
daily lives is when we watch TV. Our television systems use TV waves to make 
picture and sound display on the screen. This means that TV waves use a lot of 
energy to make that much happen. The next form of electromagnetic spectrum is 
microwaves. Microwaves have a shorter wavelength than radio waves and this 
trend continues to happen as we move further into the spectrum. Microwaves are 
primarily used in cell phones and microwave ovens. These are two things that we 
use on a daily basis. Cell phones emit microwaves. A microwave oven is pretty 
much named after the type of electromagnetic radiation it uses. A microwave 
oven heats up the water molecules in food and beverages and not the actual food 
itself. This is why if you were to put food like bread and bagels into a microwave, 
they come out rock hard. Food like bagels and bread do not have a lot of water 
molecules in them. When you put them into the microwave, the water molecules 
quickly heat and up and make the bagel soft, and then almost instantly, the bagel 
becomes rock hard. This is why it is wise to put a damp towel on the plate when 
heating up these types of food in a microwave. In contrast, foods like soup have a 
lot of water in it. This is why soup is able to hot and have a lot of water in them. 
This is an important concept and lesson that everyone should learn. Everyone 
should be careful next time they put something into a microwave. The next form 
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of electromagnetic radiation is infrared radiation. Infrared radiation got its name 
from the next part of the electromagnetic spectrum which is visible light. The first 
color in visible light is red, so that infrared means “in front of red.” Infrared 
waves have wavelengths that are smaller than microwaves. Infrared waves are 
heat producing waves that glow hot. They also produce thermal images. Since 
infrared waves produce heat, they are often used in buffets. In buffets, there are 
usually stands with food in them. The light above them uses infrared radiation to 
keep the food from getting cold while making it warm. Infrared waves are used 
daily in our households because of a toaster. A toaster uses infrared waves to heat 
bread and make toast. The infrared waves keep producing heat when you turn it 
on which is why your toast is more burnt if you like to make your toast really 
dark. Another way infrared radiation is used on a daily basis is through our 
television remotes. The top of our television remotes use infrared radiation to tell 
the TV what to do whether it is to change the channel, volume, setting, etc. It is 
bad to point your remotes in someone’s eyes because they may cause a small 
change in your eyesight. Even if the changes don’t happen now, by the time you 
are a little bit older, you will realize that you are not able to see as well as you 
used to. The next wave in the electromagnetic spectrum is visible light. All of the 
colors in visible light emit different wavelength. The acronym used to 
remember the colors of visible light is Roy G. Biv. In which the “r” stands for red, 
“o” stands for orange, “y” stands for yellow, “g” stands for green, “b” stands for 
blue, “I” stands for indigo, and “v” stands for violet. The acronym is shown in 
order of decreasing wavelength where red has the longest wavelength and violet 
has the shortest wavelength. Keep in mind, that as you go up the spectrum, the 
waves start to get more and more dangerous. In this lab, we learned that we only 
see color because of cells in our eyes. Cones are cells in our eyes that make us see 
color while rods are cells that make you see everything in black and white which 
in essence makes you colorblind. The reason why we see colors in different 
objects is because some objects do not completely absorb all of the colors of 
visible light, thus causing the wave to bounce back into your eye resulting in you 
seeing color. For example, my backpack is blue. This tells me that the colors of 
Roy G. Biv except blue absorb into my backpack. Now that color comes into my 
eyes and causes me to see blue. An object that absorbs all of the colors of visible 
light causes the human eye to see black. On the contrary, an object that does not 
absorb any of the colors causes the human eye to see the color white. Without the 
sun giving out energy in the form of visible light and our eyes not having cones 
would cause us to have a colorless world. The next wave in the electromagnetic 
spectrum is ultraviolet radiation. Ultraviolet radiation mean beyond violet which 
is the last color of visible light. Ultraviolet rays have short wavelengths and are 
harmful to your skin. Ultraviolet rays help to produce vitamin D, are used to treat 
diseases, and kills living cells, bacteria, and cancer cells if used in the right way by 
a professional radiation therapist. Ultraviolet rays can cause skin cancer. If you 
were to lie down at Jones Beach and fall asleep, you would wake up with sunburn 
because the ultraviolet rays affected your body. Too much exposure to these rays 
can cause skin cancer. This is why people are supposed to wear sunscreen when 
they know they are going to be involved in a situation that involves a lot of 
exposure to the sun. It is also important to wear sunglasses so you can protect 
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your eyesight. Ultraviolet radiation has been becoming a bigger issue over the 
past few years. There are public service announcements being shown and 
discussed about all over the world today. The next form of electromagnetic 
radiation is x-rays. X-rays are even more harmful to your body. They have an 
even shorter wavelength than ultraviolet radiation and a higher frequency. X- 
rays are able to penetrate through your skin and muscles but not your bone. X- 
rays are not able to penetrate your bone because of its density. This is why x-rays 
are so useful in finding where your bone has a fracture when you are hurt and 
break your bone. The x-rays penetrate where the cracks are in the bone showing 
you a clear picture of where the bone is cracked. Radiologists take many x-rays of 
people every day since it is their job. The radiologists do not want to be exposed 
to this much radiation which is the reason why they go into a different room 
when taking the x-ray. The final form of electromagnetic radiation is gamma rays. 
Gamma rays are the most dangerous rays and have the shortest wavelength and 
highest frequency. Gamma ray can penetrate almost any object, have the highest 
energy in the spectrum and are used in bombs. Gamma rays can also penetrate 
your bone. If you were to be exposed to too much gamma rays, your body would 
disintegrate into millions of tiny pieces. This is why they are used in bombs. 
When bombs fall into different places, the energy is so high that it is able to 
damage everything. The radiation caused by bombs stay in that area for many 
years before they ever start to go away. In an article from Science Daily titled 
“New Solar Product Captures Up to 95 Percent of Light Energy” I learned that an 
engineer from the University of Missouri developed a solar sheet (panel) that 
captures more than ninety percent of available light from the sun. Regular solar 
panels that we are able to today only capture about 20 percent of available light. 
Energy generated using the traditional methods of solar collection is inefficient 
and neglects most of the solar electromagnetic spectrum available. In another 
article from Science Daily titled “Assessing the Risks of Wireless and Mobile 
Phone Radiation More Accurately” I learned about how the electromagnetic 
radiation produced by mobile phones can influence biological processes. I also 
learned that the mobile phone usage over the past few years show a steep rise. 
Research shows that radiation causes a slight increase in DNA strand breaks 
without directly damaging it. Overall, this was a very interesting lab. I was able to 
grasp a lot of information about the electromagnetic spectrum and its unique 
properties.  
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Earth Science 8H-Lab 14 Conclusion 

 
 
 
Conclusion: 
 Minerals are found everywhere on our planet even on our way to school. 
They are also found around our house. In the lab titled Earth’s Minerals, we were 
asked to identify common minerals found on our planet by using tests to help 
identify the unique characteristics of the mineral. A mineral is formed through 
geological processes. A mineral also has a definite chemical composition, and a 
definite crystal composition, and a highly ordered atomic structure. This 
definition shows that all minerals are inorganic. An inorganic material shows 
that the object is made naturally and not through living matter. An organic 
material is an object that is composed through living matter. An example of an 
inorganic material is a mineral and an example of an organic material is 
something like poop. Poop is inorganic because it is made by the human body in 
humans. Minerals are either monominerallic or clastic. A monominerallic 
mineral is composed of one element while a clastic mineral is a mineral with a 
chemical composition of many elements. Examples of monominerallic minerals 
would be graphite, sulfur, and diamonds. Graphite is composed solely of carbon, 
sulfur is composed of sulfur, and diamonds are composed of carbon. Some 
examples of clastic minerals are Pyroxene, Biotite Mica, and Talc. Minerals are 
identified by performing several tests. In this lab, one test we did was the test for 
hardness. Hardness is used to determine how easily the mineral is scratched. 
We tested hardness using the Moh’s Hardness Scale where the number one is 
shows that the mineral is scratched easily by your fingernail and the number ten 
is the hardest of minerals on Earth. The hardest mineral ever known to man is 
the diamond. The diamond is so hard that it can only be scratched by other 
diamonds. To test hardness we used our fingernail, a penny, and steel nails with a 
number with shows how hard the nail was. An example of a mineral with a 
hardness of one is talc. Another test we performed was fracture and cleavage. 
Both of these shows how the sides of the minerals look and how feel. We tested it 
by the way it looked and by slamming it with a hammer. You can identify 
fracture because then the mineral will not break in regular patterns. An 
example of a mineral would be quartz. Quartz is very rough but it is used in many 
materials that people make. You can identify cleavage in mineral because 
cleavage is the tendency of a mineral to break in certain definite directions always 
leaving at least one very smooth flat surface and well-defined angular corners.. 
An example of a mineral with cleavage is Calcite. Calcite has cleavage and is used 
in cement. Fracture and cleavage also tell us that the internal arrangement of the 
minerals’ atoms is different. The atoms of a material with cleavage are more 
compact while minerals with fracture have atoms that are more spread apart. The 
next test we performed was color. We tested for color by using the naked eye. 
Color is not a good test for mineral identification because a mineral can have 
different colors and two minerals can also have the same color. A better mineral 
identification test that better tests the color of the mineral is streak. The streak 
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is the color powdered mineral when rubbed on an unglazed porcelain plate. This 
color provides us with the true color of the mineral therefore helping us identify 
the mineral. For example, the rose quartz had a color of light pink when we 
looked at it with our eye. When we tested the streak of the rose quartz, we had 
gotten a white streak. One example of where the color and streak is the same is 
Sulfur. The color of the sulfur when looking with just your eye is yellow and the 
streak is also yellow. The next test we performed was luster. The lusteris the way 
the mineral shines in other words reflects light. Metallic luster is a mineral that 
shines like metal and nonmetallic luster is anything else. The majority of the 
minerals in thus lab that were tested had a nonmetallic luster. One mineral that 
has a metallic luster is graphite. When placed under a lamp, the graphite is really 
shiny. Another mineral that has a metallic luster is pyrite. Pyrite is often called 
fool’s gold because jewelers make pyrite jewelry instead of real gold because of its 
close resemblance with gold. A material with a nonmetallic luster is talc. Talc has 
a very dull luster when it is placed under a lamp. Plagioclase feldspar is another 
mineral with a nonmetallic luster. The last two tests that we did were the magnet 
test and the acid test. In the magnet test, we tested if the minerals were magnetic. 
The two materials that were magnetic are magnetite and pyrite. In the acid test 
we placed a drop of hydrochloric acid (HCl) on the mineral. We did this to look 
for any reactions that the minerals had to the acid. The minerals that react with 
acid are calcite and dolomite. One method of identifying minerals in this lab that 
we did not use is specific gravity. Specific gravity or relative density is the weight 
of a mineral compared to the weight of an equal volume of water. If a mineral has 
a specific gravity of 8, that mineral is eight times heavier than water. To measure 
specific gravity, special instruments are required. Another method not used in 
this lab is the fluorescence test. Some minerals will fluoresce in brilliant colors 
when viewed with an ultraviolet (UV) light. Some minerals that do glow are 
calcite, gypsum, halite, uranium minerals, and fluorite. As we learned in the 
previous lab, ultraviolet rays are not visible through the human eye and it is 
important to not stare directly at the source which emits the ultraviolet light. In 
an article from Science Daily entitled “New Mineral Discovered: One of Earliest 
Minerals Formed in Solar System” I learned that scientists announced the 
discovery of a new mineral which is krotite. This mineral is thought to be one of 
the earliest minerals formed in our solar system. In fact, scientists also think that 
krotite formed even before the planets were formed. Krotite is also known as the 
“Cracked egg” because of its appearance. Dr. Harold C. Connolly, Jr. and student 
Stuart A. Sweeney Smith at the City University of New York (CUNY) and the 
American Museum of Natural History (AMNH) recognized this grain to be 
calcium-aluminum-rich refractory inclusion. The term refractory means that the 
minerals inside this grain are stable at high temperatures. Through research at 
the California Institute of Technology and the Natural History Museum of Los 
Angeles County, they were able to find that the atomic arrangement in krotite 
showed the same results as some human-made components of refractory 
concrete. I also learned that krotite is named for Alexander N. Krot, a 
cosmochemist at the University of Hawaii, because of his contributions to the 
understanding of early solar system processes. Overall, this was a very interesting 
lab even though we had a lot of minerals and a lot of tests. I learned a lot about 
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common minerals found in our Earth. The fun part of the lab was looking at the 
diamonds. As I said before: You’ve got to take it and run! 
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Lab#15 
 
Title: Igneous Rocks 
 
Conclusion:  

Rocks are found everywhere on our planet. To many people, rocks are just 
objects that are flood the Earth’s surface and they do not care about them. In the 
lab titled Igneous Rocks, we investigated how igneous rocks form and are 
identified.  What is an igneous rock? Igneous rocks are rocks that are formed 
when molten magma solidifies. The magma solidifies by cooling. All igneous 
rocks have intergrown crystals. What is meant by this is that the crystals in this 
rock do not bulge out and are inside the igneous rock. There are names for where 
igneous rocks are formed. An intrusive igneous rock is formed inside the earth. 
Intrusive rocks are also called plutonic rocks. Intrusiverocks are formed by 
magma. Intrusive rocks cool slowly and they usually have large crystals. They 
have large grains because of the rate by which the molten rock cools. This is a 
direct relationship. The more time it takes the molten rock material to cool, the 
larger the crystal size. Some examples of intrusive rocks are granite and 
pegmatite. The crystal size of granite is from 1 millimeter to 10 millimeters. The 
texture of this rock is coarse. The texture of the rock explains the crystal size of 
the igneous rock. The crystal size of pegmatite is 10 millimeters or larger. The 
texture of pegmatite is defined as very coarse. Extrusive igneous rocks are 
formed outside the Earth. Another name for extrusive rocks is volcanic rocks. The 
crystal size of extrusive rocks are really small or have no grains (fine and glassy)  
The molten rock material of extrusive rocks cool rapidly and almost instantly 
after they are shot out of a volcano. If you were trying to distinguish if an igneous 
rock had an intrusive or extrusive origin, you would look at the size of the rock. 
Intrusive rocks tend to be smaller and extrusive rocks tend to be bigger. There is 
a big difference between lava and magma in the formation of igneous rocks. 
Extrusive rocks are made from lava while intrusive rocks are made from magma. 
This happens because lava is the liquid that comes out of a volcano and magma is 
the liquid beneath the Earth’ surface. Some igneous rocks are vesicular. That 
means that they have gas pockets or holes all throughout the rock. As the magma 
rose to Earth’s surface, these holes were formed by expanding gas. Some 
examples of vesicular igneous rocks are scoria and pumice. Scoria looks like 
cinders, full of large air pockets. Pumice contains smaller holes. This makes the 
rock look really foamy.  The mineral composition and color work hand in hand 
when trying to identify an igneous rock. Igneous rocks with a lighter color have a 
felsic composition. This means that those rocks are usually rich in feldspar, silica 
and aluminum. An example of an igneous rock with a felsic mineral composition 
would be Rhyolite. Igneous rocks with a darker color usually have a mafic 
mineral composition. In Rocks with a mafic mineral composition are usually 
rich in iron (Fe) and magnesium (Mg). An example of an igneous rock with a 
mafic mineral composition would be Basalt. Basalt has a dark color and is mafic. 
Mafic basalt is what makes up the Hawaiian Islands. This happened because of 
volcanic eruptions that made basalt. Felsic rocks mostly contain minerals that are 
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light such as potassium feldspar and quartz. They only contain a little bit of dark 
minerals such as amphibole and biotite. Mafic igneous rocks on the other hand, 
contain minerals mostly of darker color such as pyroxene and olivine. The density 
of an igneous rock can also be obtained using the color. According to the 2010 
Earth Science Reference Tables issued by the NYSED, the darker colored igneous 
rocks have a higher density. I read an article from Science Daily entitled “Billion-
Year-Old Piece of North America Traced Back to Antarctica”. From this article, I 
was able to obtain the fact that evidence has been found that shows that North 
America and Antarctica were once connected 1.1 billion years ago. That was long 
before Pangaea was formed. Staci Loewy, a geochemist at California State 
University, Bakersfield, who led the study said: "I can go to the Franklin 
Mountains in West Texas and stand next to what was once part of Coats Land in 
Antarctica." Loewy and her colleagues examined rocks collected from both 
locations and were able to discover that they have the same composition lead 
isotopes. Other studies have shown that the rocks have the same age and they 
have the same chemical and geological properties. This article which was 
published in the September issue of the journal Geology, supports the SWEAT 
hypothesis which says that ancestral North America and East Antarctica were 
once joined in an earlier supercontinent called Rodinia. This was really 
interesting because it left me thinking about what other continents were once 
joined and if there are other earlier supercontinents other than Rodinia and 
before Pangaea. In another article from Science Daily entitled “NASA's Galileo 
Reveals Magma 'Ocean' Beneath Surface of Jupiter's Moon” I learned about how 
beneath the surface of Jupiter’s moon Io, they found molten or partially molten 
magma. I learned that this explains why this moon is the most volcanic object 
known in the solar system. The hot magma is also a millions of times a better 
conductor of electricity than rocks found on our Earth’s surface. I learned that 
Io’s volcanoes are the only known active magma volcanoes other than those 
found on Earth in our solar system. Io produces one hundred times more lava 
each year than all of Earth’s volcanoes. "It has been suggested that both the Earth 
and moon may have had similar magma oceans billions of years ago, at the time 
of their formation, but they have long since cooled," said Torrence Johnson, who 
was Galileo's project scientist, based at NASA's Jet Propulsion Laboratory in 
Pasadena, Calif., and who was not directly involved in the study. "Io's volcanism 
informs us how volcanoes work and provides a window in time to styles of 
volcanic activity that may have occurred on the Earth and moon during their 
earliest history." This is very interesting because it shows some proof that the 
moon was once a part of the Earth. Overall, this was a very interesting lab. I 
always thought that learning about rocks was boring. This lab helped me change 
my mind. 
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Lab #16 
 
Title: Sedimentary Rocks. 
 
Objective: In this lab we will observe various sedimentary rocks and 
record their properties. 
 
Conclusion: 
 In the lab titled Sedimentary Rocks, we observed various sedimentary 
rocks and their characteristics to identify the name of the rock. More importantly, 
we learned about why sedimentary rocks are a thin layer covering the continental 
igneous rock masses. What is a sedimentary rock? A sedimentary rock is a rock 
that is formed by the accumulation of sediments (small pieces) that have been 
compressed and compacted. According to the Encarta Dictionary, compaction 
is a process in the formation of sedimentary rock in which pressure from 
overlying sediment forces water from unconsolidated sediment, reducing its 
volume and yielding solid rock. These rocks also go through the process of 
cementation. Cementation is  the process in which percolating ground water 
deposits a cementing material to form a sedimentary rock  The whole process of 
the sedimentary rock formation is called lithification. For example, the 
litihification of sandstone is that sand settles in calm water, it is deposited and 
buried, it is then compacted and cemented and the water evaporates. Calm water 
is usually where sedimentary rocks are formed because it gives the sediments 
time to become compacted and cemented. The Grand Canyon is an excellent 
example. The Grand Canyon is composed entirely of sedimentary rocks. The 
sedimentary rocks are shown in different layers. The layers near the bottom are 
really old compared to the layers on top. This also shows us that there once used 
to be water by the canyon.  This type of rock is called an evaporite. In the lab, we 
tested for three methods of lithification. The three methods are inorganic, 
chemical and organic. An inorganic material shows that the object is made 
naturally and not through living matter. An inorganic sedimentary rock would be 
conglomerate. An organic material is an object that is composed through living 
matter. An organic sedimentary rock would be coal. Coal is made out of plant 
fossils. A chemically composed sedimentary rock is made of only one mineral. An 
example of one would be limestone. Limestone is composed of calcite. An 
evaporite is a sedimentary rock that forms from salt water evaporation 
according to Encarta Dictionary. We also tested for texture inn this lab. They 
were clastic, bioclastic and crystalline. A clastic rock is a rock that is fragmental. 
A bioclastic rock contains remains of life forms inside the rock. This can also be 
described as a fosiliferous rock. A nonclastic rock is a rock that does not have 
fragments like a rock with a crystalline structure. We also looked at the grain size 
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of the rock. There are six sediment sizes. In order from biggest size to smallest 
size they are: boulders, cobbles, pebbles, sand, silt, and clay.  The main reason 
why sedimentary rocks are found as a thin layer covering most of the continental 
igneous rocks is because of weathering and erosion. Weathering is the 
mechanical or chemical breakdown of rock material as a result of interactions 
with atmospheric conditions. Erosion is the breakdown and removal of earth 
material by specific agents, such as gravity, ground water, running water, ice, 
wind, wave action, turbidity currents, and human activities. Notice that erosion 
completely removes the mineral while weathering just breaks the minerals down 
into pieces. The igneous rocks that got eroded and weathered turned into 
sediments which eventually led to the formation of sedimentary rocks on top of it. 
In an article from the Science Daily entitled “Young Graphite in Old Rocks 
Challenges the Earliest Signs of Life” I learned about how geologists tested 
ancient rocks found in Northern Canada and saw that the carbon-based minerals 
found in these rocks are actually younger than the rock they are located in. I 
learned that the samples come from the NuvvuagittuqSupracrustal Belt, a 
sedimentary banded iron formation located in the Archean Superior craton, one 
of Earth's ancient continental shields. I also learned that the presence of carbon 
and the specific characteristics of that carbon's source material are crucial to 
understanding the evolution of the early microbial biosphere. Overall, this was 
very interesting. This lab makes me want to go the Grand Canyon. 
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Lab #17 
Title: Metamorphic Rocks. 
 
Objective: In this lab, you will examine many different metamorphic 
rocks and will use their physical properties to determine and identify 
them. 
 
Conclusion: 
 First igneous rocks, then sedimentary rocks, now what! In the lab entitled 
“Metamorphic Rocks” we observed different metamorphic rocks and identified 
the rocks based on their physical properties. More importantly, we learned what 
area of New York State is mostly composed of metamorphic rock, when it 
occurred and why it is still exposed bedrock. What is a metamorphic rock? 
Metamorphic rocks are those that have formed from other rocks as a result of the 
action of heat, pressure, and/or chemical action. In other words, metamorphic 
rocks are rocks that because of extreme heat and pressure have completely 
transformed into another rock. Metamorphic rocks have been divided into two 
different groups. They are called regional metamorphism and contact 
metamorphism. Regional metamorphic rocks are formed by forces acting over 
wide area under extreme conditions of temperature and pressure at great depths. 
An example of this would be inside the Earth. Since temperature increases as the 
depth increases inside the Earth, rocks can transform into metamorphic rocks the 
farther down they are located. An example of a regional metamorphic rock would 
be slate. As the heat and pressure increases, slate turns into phyllite, phyllite 
turns into schist, and schist turns into gneiss. Contact metamorphic rocks are 
those that formed at the interface of hot magma and existing rock. The rocks 
surrounding this area also are transformed because of the contact with the 
magma. Contact metamorphism happens along the side of a volcano. When a 
volcano erupts and the lava is traveling down the sides of it, the rocks can be 
transformed. An example of a contact metamorphic rock would be hornfels. 
Some metamorphic rocks that can be either contact or regional are quartzite, 
marble, and metaconglomerate. A metamorphic rock can be divided into two 
other groups which are foliated and non-foliated. Foliation according to the 
Encarta Dictionary, is a characteristic of metamorphosed rocks in which minerals 
are aligned in one direction so that the rock can readily be split into thin layers. 
Some foliated rocks are gneiss, slate, schist, and phyllite. Banding is when there 
are bands going across the rock and all the way through. In contrast, layers in 
sedimentary rocks go all the way through like the layers in a cake. The area of 
New York State that is mostly composed of metamorphic rock is the Adirondack 
Mountains. The Adirondack Mountains State Park is the largest state park in the 
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United States of America. The Adirondack Mountains go way back to the ice age 
when glaciers were making its way across Northeastern United States. As the 
glaciers moved through this region, glacial erratic - stones deposited by the 
glacier - were scattered across the landscape. Massive chunks of ice broke away 
from the glacier, and were buried beneath sand and gravel washed from the ice. 
This caused the mountains to form while the glaciers carved away. The type of 
metamorphism that had occurred was regional metamorphism that had taken 
place one billion years ago. This area is also still exposed bedrock.  This had 
happened because when the extreme heat and pressure had crushed the rocks 
and caused the metamorphic rocks to form, the heat and pressure had also made 
the rock really, really dense. The density of these rocks has been make the 
metamorphic rocks still be exposed bedrock. In addition, all these rocks were 
then buried as much as 30 km below the surface during the Grenville Orogeny. 
The crust was severely deformed and thickened, and the rocks at depth went 
through intense metamorphism. Over the next several hundred million years, 
erosion stripped away more than 25 km of rock, and major faults were formed. 
The region was then covered by shallow seas, in which sediments accumulated 
through the Cambrian and Ordovician Periods. Sediment accumulation probably 
continued into the Pennsylvanian Period. Most of these sedimentary rocks have 
been removed by erosion. Sometime in the Tertiary Period, the Adirondack dome 
began to rise, possibly because of a hot spot near the base of the crust. Erosion 
then carved the region into the separate mountain ranges. In an article from 
Science Daily entitled, “New 'Thermometer' Helps Scientists Accurately Measure 
Rock Formation” I learned that a researcher and his colleagues have used 
magnesium isotopes to determine the temperature at which rocks form. This 
allows scientists to better study the formation of the crust, mantle and 
meteorites. The researchers studied magnesium isotope fractionation in eclogite, 
a metamorphic rock that contains the minerals omphacite and garnet, found in a 
mountain range in China. I learned that isotopes have the same chemical 
properties but different weights which is when they start to use isotope 
fractionation which are the separation of isotopes into different areas within the 
rock. The magnesium isotope fractionation within a rock depends upon the 
temperature at which the atoms stopped moving within it, which is the time that 
the rock has formed. Overall, after doing three labs on rocks, I was able to get a 
better understanding about the different types of rocks.  
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Lab #18 

 

Title: Sand 

 

Objective: In this lab, we will closely examine sand samples, give a 

detailed description of sand samples, list the properties of each sand 

sample, use the properties to determine the forces that shaped them, 

and hypothesize the history if each sample. 

 

Conclusion: 

 Is all sand around the world the same? No! In the lab entitled “Sand” 

we looked at different sand samples from all over the world. We identified 

their properties and learned how they had formed. More importantly, we 

learned about how sandy beaches around the planet differ. We started this 

lab by learning how to use a microscope. A microscope allows a person to look 

more closely at an object at a magnified power. The microscope has many 

parts and it was crucial to our lab when we were using it. What is sand? Sand 

is a type of sediment that has a grain size ranging from 0.006 centimeters 

to 0.2 centimeters. Sand is found all over the world. All sand is not 

necessarily found on the beach. For example, the sand from the Sahara 

Desert is obviously located in a desert. This is because of the high amount 

of wind that blows through this region in Africa. The wind does not allow the 

sediments to settle in place and become compacted and compressed. In 

addition, since water is scarce in this region, the sediments are not able to 

settle in calm water. San differs in where it is found. Sand is different in 

Hawaii than in Iceland. An island can have different types of sand. On Long 

Island, the sand found on Jones Beach is different from the sand in the Port 

Washington sand pits. Another way sand samples differ is that the source of 

the sand can be different. The four basic sources of sand are: continental, 

oceanic, skeletal, and precipitate. Continental sand results from the 

weathering of continental rock, principally granite.  Quartz, feldspars, micas, 

and a variety of dark minerals (usually hornblende or magnetite) will be part 

of the fragments. Continental rock is recognized by containing quartz-a dead 
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giveaway- or fragments of continental rock. Oceanic sand are usually a dark 

color.  Black basalt and green olivine are the usual examples.  Sometimes 

cinders and other volcanic debris are included.  Look for dark sand with no 

quartz.  Olivine may resemble quartz, but olivine has a distinctive green 

color. Skeletal sand are the remains of living organisms.  Bone is sometimes 

ground into sand, but skeletal sands are more likely broken shell fragments, 

corals, coralline algae, sea urchins, or other sea beasties.  When most of the 

sand shows evidence of former life, the sand is skeletal.  Any sand found 

near water may contain some shell fragments, but normally only in small 

amounts.  Skeletal sands bubble profusely in acid. Precipitate sand are 

crystals that are formed when a mineral precipitates out of water. Calcium 

carbonate is the only chemical that normally precipitates out of ocean water.  

Water movement may move the CaCO3 into ooids ('egg-things') - very round, 

with many layers built like an onion.  In areas where oceans dry up, salt and 

gypsum will form and show their crystal structure. Another way sands differ 

is if the sand has a crystalline structure or fragmental structure. This is 

really helpful in determining the age of the sand sample. Sand with a high 

percentage of fragments is usually young while sand with no fragments is 

usually rather old.  The mineral composition differs between different sand 

samples. One sand sample might be composed entirely of plagioclase feldspar 

another sand sample might be composed of quartz, granite, and olivine, and 

another one could be composed of basalt and biotite mica.  The grain shape 

can also vary between the sand samples. Some of the sand grains can be 

round while others might have a few jagged areas. Since sand is classified as 

sediments that have a grain size of 0.006 to 0.2 centimeters, the sand 

samples can have different grain sizes. One of the samples can have a grain 

size of 0.1 centimeter while the other sample can have a grain size of 0.02 

centimeters. Different sand samples can be sorted or they are not sorted. 

Sorting is when particles of sediments settle roughly in size order. In other 

words, boulders would be sorted with boulders, pebbles with pebbles, 

cobbles with cobbles, sand with sand, silt with silt, and clay with clay. The 

factor of whether or not the sorting happens in areas of calm water can 

alter the sorting and have poor sorting of the sediments. Many people like to 

collect sand. This type of person is called an arenophile. An example of an 

arenophile would be Mr. Hepworth. He started collecting sand a few years 

and is still working on getting a large collection of sand. A famous arenophile 

would be Dr. Robert Holman. Dr. Holman is a coastal oceanographer at 

Oregon State University. He has about a thousand samples from many 
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different places around the world. In an article from Science Daily entitled 

“Sand Drift in Norway Caused by Sea-Level Changes and Human Activity” I 

learned about how sand along the western coast of Norway has drifted for 

more than 9000 calendar years because of sea level changes and human 

activity. Botanist LisbethPrøsch-Danielsen at the University of Stavanger's 

Museum of Archaeology said: “Sand dunes are dynamic. For all we know, they 

may have been formed last year.But sand plaines are much older and in 

periods more stable. Thin organic layers present in sands are interesting, 

when trying to understand sand drift in pre-historic times.” I learned that 

for sand drift to occur, a number of factors have to be present such as 

sandy material has to be available, together with a lack of vegetation cover 

and a good measure of wind to transport the sand. Overall, I learned a lot 

about sand in this lab. Because of this lab, I might not think of sand the way 

I used next time when I go to the beach. 
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Lab 19 
 
Title: Weathering 
 
Objective: In this lab, we will investigate the effects of particle surface 
area and temperature on weathering. 
 
Conclusion: 
 Alka-Seltzer is a common pain relief medication that is commonly found 
in many people’s homes. Who knew Alka-Seltzer would be so helpful in learning 
about surface area and weathering. In the lab entitled “Weathering” we learned 
about the effects of particle size and temperature on weathering. More 
importantly, we learned about how the surface area of sand particles is an 
indicator of its age. What is surface area? Surface area is how much exposed 
area an object has. It is expressed in square units. If an object has flat faces, its 
surface area can be calculated by adding together the areas of its faces. Many 
things have a surface area whether it is two dimensional or three dimensional. 
What is weathering? Weathering is the breakdown and alteration of rocks and 
minerals at or near the Earth's surface into products. The products of weathering 
are a major source of sediments for erosion and deposition. Many types of 
sedimentary rocks are composed of particles that have been weathered, eroded, 
transported, and deposited in areas of calm water. Weathering also contributes to 
the formation of soil by providing mineral particles like sand, silt, and clay. There 
are two types of weathering. There is physical weathering and chemical 
weathering. Physical weathering is the disintegration of earth material 
without undergoing a chemical change. An example of physical weathering is 
frost action.Frost action is a type of weathering where water actually seeps into 
cracks in the rock. The water freezes as the temperature drops. As water freezes it 
expands. This expansion creates a wedge inside the rock, encouraging is to crack 
and split apart. This lab can be an example of physical weathering because we 
broke the Alka-Seltzer tablets into different pieces. Chemical weathering is 
the weathering of a rock surface through chemical processes such as oxidation, 
solution, and hydrolysis. This lab can be an example of chemical weathering 
because the tablets had dissolved in the water because of the chemicals inside the 
tablet that make it dissolve. In this lab, we first tested how different surface areas 
can affect the time it takes for the tablet to dissolve. We found that the tablet that 
we powdered using a mortar and pestle took the least time (32 seconds) for it to 
dissolve because it had the largest surface area. We then tested how temperature 
affects the time for the tablet to dissolve. We found that the tablet in the cool 
water took 103 seconds to dissolve while the tablet in the warm water only took 
20 seconds to dissolve. This shows that warm water is a good tool when you need 
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to dissolve something. Ice tea is a good example of this. The best way to make the 
powder dissolve when you are making this drink is to use warm water and either 
chill it in a refrigerator or add ice cubes to it. The surface areas of sand particles 
are good indicators of its age. The sand particles with a larger surface area would 
be older because they have been weathered for a long time. The more that the 
sand particles were weathered, the older the sand particles are. Smooth and 
rounder sand are usually older. The sand particles that have a low surface area 
are younger because they have not been weathered for a longer time than the 
smooth sand. This type of sand is usually rough. In an article from Science Daily 
entitled: ”Improving DNA Sequencing: Sponge-Like Biosensor Crams Enormous 
Power Into Tiny Space” I learned that Vanderbilt University engineers have 
created a "spongy" silicon biosensor that shows promise not only for medical 
diagnostics, but also for the detection of dangerous toxins and other tiny 
molecules in the environment.This was originally designed to detect the presence 
of particular DNA sequences, which can be extremely helpful in identifying 
whether or not a person is predisposed to heart disease or certain kinds of cancer. 
I learned that biological chemicalsensors detect substances in the environment or 
specific molecules in the blood that could signal life-threatening 
diseases.Vanderbilt University's Xing Wei, a graduate student, and Sharon M. 
Weiss, an associate professor of electrical engineering and physics,stress the 
significance of their new sensor's enormous surface area relative to its small size. 
To illustrate this point, Weiss describes two cubes, one of which is 3 cm on a side, 
with a flat surface that DNA can be attached to -- providing 54 cm2 of available 
surface area to attach these molecules. The other is an identical-size cube, made 
into a porous silicon sponge and with the ability to access the volume of the cube 
with all of the internal surface area, providing a surface area that is nearly 10,000 
times greater than the first cube. This is like comparing the area of a golf ball to 
the area of a football field -- with the same footprint. "It's an enormous increase 
in the potential of how many molecules you can capture, and this is one reason 
why our new sensor is so much more sensitive for detecting small molecules," 
says Weiss. This new method can help save many lives by signaling life 
threatening diseases. Overall, this lab was very interesting. I learned a lot about 
surface area and weathering through this lab. 
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Lab #20 
 
Title: Deposition of Sediments 
 
Objective: In this lab, we will investigate the factors that contribute to 
particle settling rates. 
 
Conclusion: 
 Sediments are transported to many places at many rates via streams and 
rivers. When the stream flows into a calm body of water, it loses its ability to keep 
the particles moving and the particle settles. In the lab entitled “Deposition of 
Sediments” we learned about the factors that affect particle settling rate and how 
that may affect the sedimentary rock formed in a specific location. What are 
sediments? Sediments are material which has separated and settled out from the 
medium—wind, water, or ice—which originally carried it. What is deposition? 
Deposition is the state of being deposited or precipitated.  One factor that 
affects particle settling rates is size. Sedimentation is the processes of letting 
suspended material settle by gravity. Sedimentation is accomplished by 
decreasing the velocity of the water being treated to a point below which the 
particles will no longer remain in suspension. When the velocity no longer 
supports the transport of the particles, gravity will remove them from the flow. In 
other words, sedimentation is just another word for deposition. Before the 
sediments are deposited and buried, the sediments are carried by a stream or 
river; this is called a load because it is a burden. The material carried by a stream 
is called a stream load. Stream load has three forms: suspended load, bed load, 
and dissolved load. The suspended load consists of particles of fine sand and silt. 
The velocity or rate of downstream travel of the water keeps these particles 
suspended, so they don’t sink to the stream bed. The bed load is made up of 
larger, coarser materials, such as coarse sand, gravel, and pebbles. This material 
moves by sliding and jumping along the bed. The dissolved load is mineral matter 
transported in liquid solution.  Fluid containing large particles that can be 
filtered but the particles are too small to settle on their own is called 
suspension. An example of this would be a colloid. A colloid is sediment that is 
too small and will take hundreds and hundreds of years to settle. Conversely, if 
sediments dissolved in the water in which it settled, the new mixture would be 
called a solution. A solution cannot be filtered because the particles are too 
small. The sediment would be soluble because a soluble thing is something that 
is able to dissolve.   In this lab, we used beads of different sizes to represent 
sediments. We saw that the smaller the particle the slower the particle settles. 
Another factor that affects particle settling rate is density. In the lab, we used 
stainless steel beads and plastic beads. These two beads had different densities. 
The stainless steel beads were denser than the plastic beads. The stainless steel 
beads had settled a lot faster than the plastic beads. This shows that the lower the 
density, the slower it takes for the particle to settle and the higher the density, the 
faster it takes to settle. The different densities of the particles can lead to vertical 
sorting. Vertical sortingis when the sediments with a larger density settle at 
the bottom of the water while the sediments with smaller densities settle near the 
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top of the water. This can also apply for the size of a particle. The larger particles 
settle towards the bottom of water while the smaller ones settle near the top of 
water. Shape is also another factor that affects the particle settling rate. In this 
lab, we used to clay and made it into different shapes which were, round, semi-
round, semi-flat, and flat. We saw that the more spherical the sediment, the 
faster it settles in water while the flatter the sediment, the slower it settles in 
water. The temperature of water is another factor. When the temperature 
decreases, the rate of settling becomes slower. If a particle settles in calm water, 
the rate of settling is going to be a lot faster because the particle can easily settle 
while a stream or river does not allow the particle to settle easily because the 
body of water is constantly flowing and transporting the sediments. Another 
factor is freshwater verses saltwater. A particle settling in one of the types would 
settle faster than the other. If the area of settlement has a lot of turbidity/strong 
currents then only larger particles will settle. These factors affect the sedimentary 
rock formed in a specific location. Places with strong turbidity will have 
sedimentary rocks that are really large. So they might be boulders, cobbles, or 
pebbles. The sediments that don’t settle as quickly as other might be small rocks 
because they talk a long time to settle. At the same time, once they settle over 
time, they can turn into huge rocks that are a conglomerate of different types of 
sediments. The larger sediments turn into larger rocks because of their size. The 
smaller sediments will most likely turn into sedimentary rocks like sandstone, 
siltstone, and shale. The larger sediments will most likely turn into conglomerate 
and breccia. In an article from Science Daily entitled ”Much of Mississippi River 
Sediment Comes from Stream Bank Collapse, Rather Than Field Runoff” I 
learned about how Much of the Mississippi River's sediment load doesn't come 
from field runoff, according to work by scientists at the U.S. Department of 
Agriculture (USDA). Instead, the scientists with USDA's Agricultural Research 
Service (ARS) have confirmed that stream bank collapse and failure can be chief 
contributors to high sediment levels in the silty streams and rivers that flow into 
the Mississippi. I learned that The U.S. Environmental Protection Agency lists 
sediment as the most common pollutant of rivers, streams, lakes and reservoirs 
in the United States. In fact, Trapped sediment can reduce the useful lifespan of 
dams and reservoirs, exacerbate flooding, harm aquatic plants and animals, and 
transport other pollutants downstream. If a dam was destroyed, then a bunch of 
cities protected by a dam would flood. The source of this sediment load is often 
attributed to erosion and runoff from farm fields. ARS hydrologist Glenn Wilson, 
who works at the agency's National Sedimentation Laboratory in Oxford, Miss., 
spent several years looking more closely at the causes of stream bank erosion. 
Overall, this lab was very interesting and it was really fun to learn how to use 
tools such as the sediment sifter. 
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 Lab #21 
 
Title: Landscapes of New YorkState 
 
Objective: In this lab, we will learn how a watershed region is 
established and learn how to classify and analyze the various 
landscape regions of the state we call home. 
 
Conclusion: 
 New York State is the state we call home. New York has some of the oldest 
bedrock in the world. Every geological area of New York is different. Most people 
do not take the time out to look at how different Long Island is compared to the 
Alleghany Plateau. Landscapes form as a result from the interaction of erosion, 
deposition, weathering, and uplifting forces upon various types of bedrock. These 
differences in bedrock resistance are due to their differences in chemical 
composition. They also differ in their resistance due to changes in climatic 
conditions. In the lab entitled, Landscapes of New York State. We learned about 
how a watershed region is established and learned about how to classify and 
analyze the various landscape regions of New York State. More importantly, we 
learned about the many factors that contribute to the formation of landscape 
regions in detail for New York State and Long Island. What is a watershed 
region? A watershed region is the land area that drains into a particular lake, 
river, or ocean. New York State has many watershed regions. Some examples of 
watershed regions found throughout New York State are the Hudson River 
watershed, Susquehanna River watershed, the Niagara River watershed, Lake 
Ontario watershed, the Finger Lakes watershed, St. Lawrence River watershed, 
Lake Champlain watershed, the Long Island Sound watershed, Delaware River 
watershed, and the Lake Erie watersheds. Stream drainage patterns are the 
arrangement in which a stream erodes the channel of its network tributaries. All 
of these tributaries are what makes up a watershed region. This means that 
stream drainage patterns are what make watershed regions. The landscape 
regions of New York State are the Atlantic Coastal Plain, Manhattan Prong, 
Hudson Highlands, Newark Lowlands, Hudson-Mohawk Lowlands, Taconic 
Mountains, The Catskills, Allegheny Plateau, Tug Hill Plateau, Adirondack 
Mountains, Champlain Lowlands, Interior Lowlands, St. Lawrence Lowlands, 
and the Erie-Ontario Lowlands (Plains). All of these regions are very unique 
because of many factors. One factor is elevation. The various elevations of each of 
these regions are what mainly make each of these landscape regions different. 
The names of the regions are also based on the elevation. The regions that are 
labeled as “highlands” have a high elevation and the regions that are labeled as 
“lowlands” or “plains” have a low elevation. The Adirondack Mountains is also 
an area of high elevation because a mountain is an area of high elevation. The 
Atlantic Coastal Plain otherwise known as Long Island is a pretty flat area with a 
low elevation hence the name “plain.” Another factor is glacial erosion. Long 
Island was developed when a huge glacier was carrying large amounts of 
sediments melted in the area known as Long Island and the sediments eventually 
formed this giant island off the coast of New York State. Another glacial feature 
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would be the Finger Lakes. The Finger Lakes were created when a glacier carved 
into the Allegheny Plateau, and when the glacier melted, it formed into the Finger 
Lakes. The eleven Finger Lakes are Canandaigua, Keuka, Seneca, Cayuga, 
Owasco, Skaneateles, Otisco, Conesus, Hemlock, Canadice, and Honeoye. Oneida 
Lake is technically not part of the Finger Lakes but is sometimes referred to as 
the thumb and the Onondaga Lake is near the Finger Lakes but is not referred to 
as one of the Finger Lakes. Glaciers carve u-shaped valleys where the carve looks 
like the letter u while rivers carve v-shaped valleyswhere the area carved by the 
river looks like the letter v. These valleys can lead to a dissected plateau. 
Plateaus are area of high elevation where the surface is really flat. A dissected 
plateau refers to cuts in a plateau. An example of this would be the Finger Lakes. 
These lakes are located in the Allegheny Plateau. The area of the Finger Lakes 
cuts the Allegheny Plateau in to different pieces until it meets again around the 
borders of the lakes. The Catskills can also be referred to as a dissected plateau 
because the Catskills are not really a mountain. It is actually the end of a plateau 
that just dips down into the Hudson River. Another factor that contributes to the 
development of the different landscape regions of New York State is that some of 
the land used to be underwater and then the water evaporated and carved into 
the rock leading to the formation of the land. This is evident in our state due to 
the bedrock found on our state that is dominantly sedimentary rock. For 
sedimentary rock to form there needs to be some form of calm water and some of 
the parts that have sedimentary rocks do not have a nearby water source. This 
further shows how New York State was once covered by water. The erosional-
depositional forces changed the New York State Landscape in which it caused 
sediments to erode away from mountains and shift, so it made watershed regions. 
In other words, as area eroded away, some were deposited. In an article from 
Science Daily entitled “First True View of Global Erosion” I learned about how 
two Vermont geologists studied how fast erosion happens. Scientists have been 
looking for many ways to find the rate on how fast erosion happens and there has 
not been much success. Knowing the background rate of erosion for a place is 
extremely important," says University of Vermont geologist Paul Bierman, "if you 
want to compare it to what's coming off the landscape today because of human 
impacts like agriculture, development, and forestry." Eric Portenga and Paul 
Bierman were used several statistical facts to explain about sixty percent of what 
controls differing erosion rates in drainage basins around the world. But their 
study only explains about thirty percent of the variability between outcrops of 
bedrock. "This means geologists are missing a lot of the crucial information about 
what is controlling bedrock erosion," Portenga says. According to the two 
geologists, they may never found the true rate of erosion because of the many 
factors that prevent it.  Overall, this was a very interesting lab. I learned about 
how unique New York State is because of the many watershed regions. Overall, I 
may never think of New York State the way I used to again. 
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Lab 22 
 
Title: Landscapes of the United States 
 
Objective: In this lab we will use relief maps, topographic maps, and 
profiles to interpret landscapes that are being formed across the 
United States.   
  
Conclusion: 
 The United States looks really, really different. If you were to drive from 
New York all the way to Los Angeles, you would see many different types of 
landscapes. Some of the famous features would be the Appalachian Mountains, 
The Great Plains, the Great Salt Lake plateau, the Grand Canyon and the Rocky 
Mountains. In the lab entitled Landscapes of the United States, we used different 
types of maps and resources to interpret to determine the landscapes that are 
being formed across the United States. More importantly, we learned about the 
factors that are responsible for separate drainage regions. First of all, what is 
geomorphology? Geomorphology is the description and interpretation of the 
surface features or topographical pattern of Earth. In the lab, we learned about 
the geomorphology of the United States and how that affects the formation on 
landscapes in the United States. In this lab, we were given a map of the United 
States with no writing and a list of features to label on the map.  Some of the 
features that we had to label were different mountains, plains and plateaus. The 
other features that we had to label were bodies of water found throughout our 
country. This was a pretty hard task but with the help of some resources and our 
knowledge of geography, we were able to complete the task. The most important 
feature responsible for separate drainage regions would be areas of different 
elevation. Without different areas of elevation, the United States would not have 
many drainage regions. Some of these areas are the Adirondack Mountains, the 
Appalachian Mountains, Interior Plains, Intermountain Plateau, Sierra Nevada 
Mountains, the Cascade Mountains, the Rocky Mountains, the Pacific Mountain 
Range, and the Catskills. The mountains and plateaus generally have high relief 
and plains generally have low relief. All of these different areas create separate 
drainage regions. New York State has many different regions because of the 
contrast in elevation found throughout the state and the different bodies of water 
found throughout the state. The same goes for the United States of America. The 
United States so different that the landscape is often a determination for how you 
live your life in some regions. Many landscapes that are inefficient tend to have 
high maintenance costs and waste natural resources. It is important to make sure 
they have a good waste management system.  The continental divide is 
probably the most important feature on our continent for separate drainage 
regions. A continental divide is a place where the continent is divided by an 
area of high elevation and on one side of the divide, the water on that side 
eventually ends up draining into the Atlantic Ocean while the on the other side, 
the water on that sides eventually ends up draining into the Pacific Ocean. The 
continental divide in our country is the Rocky Mountains. The Rocky Mountains 
are a really, really high elevated group of mountains that stretch from all the way 
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from Alaska to Central America. This is important because everything east of the 
Rockies flow into the Atlantic Ocean while everything west of the Rockies flow 
into the Pacific Ocean. Another feature responsible for separate drainage regions 
are bedrock. Whenever there is different bedrock present in an area, there is 
usually a change in the water drainage region. The different types of bedrock also 
determine how old an area is. This information can be helpful in determining 
what life was like millions of years ago. In an article from Science Daily entitled 
“Human Ancestors Lived on Shaky Ground” I learned about how our ancestors 
preferred to live on land that has a risk of earthquakes, volcanoes, or both. I 
learned that an international team of scientists has established a link between the 
shape of the landscape and the habitats preferred by our earliest ancestors.The 
research was done by scientists at the University of the Witwatersrand, South 
Africa, the University of York and the Institut de Physique du Globe Paris (IPGP). 
The study looks at the geomorphology of ancient sites in southern Africs. Several 
lines of scientific evidence suggest that Australopithecus africanus (like the 
'MrsPles' fossil from Sterkfontein) was adapted to mixed, or mosaic habitats 
which are landscapes with trees and open grassland, with some wetland marshy 
areas. The study also shows that these environments were caused my tectonic 
movements. I was able to learn that these features including cliffs, sedimented 
valleys, river gorges and drier plateau areas in close proximity of about 10 
kilometers, are created when sections of Earth's crust move in response to 
pressure, then blocks of land are lifted up, while others are forced downwards. 
Professor King, a tectonic geomorphologist at the IPGP, adds: "The original idea 
was developed in Greece over a decade ago, with the surprising discovery that the 
sites there were clearly associated with ongoing tectonic activity. Even though 
South Africa appears to be tectonically stable, there are landscape features that 
indicate that modest levels of activity are preserved in the hard, southern African 
rocks. This means that the landscape model we developed in Greece is equally 
applicable to East Africa, and now also to the well-known fossil sites of the South 
Africa's Cradle of Humankind World Heritage Site." This shows how the 
continents are really related to each other. Overall, this lab really taught us a lot 
about the different landscapes of the United States. I want to now go to the Grand 
Canyon and be able to point out everything we learned in this lab and the 
following labs. 
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Lab 23 
 
Title: Surface Erosion 
 
Objective: In this lab we will observe how a model stream pattern may 
change over time. 
 
Conclusion: 
 Did you know that one part of Jones Beach was not there years ago and 
another area that once was part of the beach is now gone. The landscape of the 
Earth is endlessly changing. This usually happens in a state of equilibrium where 
as one process takes place in one place, the opposite process is happening in 
another place. An example of this would be erosion and deposition. In the lab 
entitled “Surface Erosion” we learned about how a model stream pattern was able 
to show us how deposition and erosion can be evident in an area. More 
importantly, we learned about the factors that affect the patterns of erosion and 
deposition in a stream. First of all, what is erosion? Erosion is the breakdown and 
removal of earth material by specific agents. Erosion is different from 
weathering because weathering is the mechanical or chemical breakdown of 
rock material as a result of interactions with atmospheric conditions. Weathering 
only breaks down rocks while erosion breaks down and removes rocks. One of the 
main factors that affect the patterns of erosion and deposition in a stream is 
velocity. Velocity is how far something goes. When water from tributaries flow 
into a larger body of water such as a stream or river, the velocity of the stream 
starts to increase. When the velocity of a stream is really high, more erosion takes 
place. This happens because as the water is pushing on the land at a rapid speed, 
some sediments are being eroded from the rest of the land. This then leads to 
different sediments to be transported in the stream. In this lab, we saw some 
islands form as the river eroded the land surrounding the island and flooded 
with water. In addition, v-shaped valleys are one of the best examples of how 
stream erosion takes place. As a stream cuts through a piece of land, v-shaped 
valleys are carved out. This process is also known as down cutting. Lateral 
erosion is the erosion and undercutting of stream banks caused by a stream 
swinging from side to side across its valley floor. This type of erosion caused the 
flatlands of the Mississippi Valley. Then the velocity of the stream starts to 
decrease, deposition starts to take place. The water in this area is often calm 
which is why sedimentary rocks may be able to form in these areas since 
sediments need an area of calm water in order to conglomerate and become a 
rock. When deposition occurs, the transported sediments settle in the bottom of 
the stream and over time become rocks. The channel shape changes as this 
continues by becoming wider and deeper. Because of deposition, floodplains, 
deltas, and sand bars occur. The perfect example of a delta would be New 
Orleans in Louisiana. The area now known as New Orleans was developed 
because it is the mouth of the Mississippi River. At the mouth, a lot of 
transported sediments were deposited and soon formed this triangular strip of 
land known as a delta. Many floodplains are also formed as a result of deposition. 
The floodplains are the relatively flat area along both sides of streams that fill 
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with water when streams overflow their banks. Many people who decide to build 
their house by a river end up building their house on a floodplain. This is really 
bad when there is a heavy rainstorm because the water can flood the house as it 
overflows.   In a meander which are streams or rivers that have curved shapes, 
erosion and deposition can take place at the same time. The erosion takes place in 
the outer curve of the stream or river and deposition takes place in the inner 
curve of the stream or river. Meanders can be considered agents of both erosion 
and deposition because they deposit some sediment which expands the land and 
they also erode land around the river. The slope of the stream is also an 
important factor. When the slope of a stream is pretty steep, the velocity of the 
water is increased. This really affects an area because then more erosion can be 
evident in those areas. Stream abrasion also can cause land to be eroded. As 
the sediment moves in a stream, the sediments sometimes scrape the land and 
cause it to wear down. In an article from Science Daily entitled “Landslides: How 
Rainfall Dried Up Panama's Drinking Water” I learned about how landslides were 
formed by heavy rain storms. Landslides are a form of erosion. An aerial survey 
of the landslides helped scientists evaluate the effects of a prolonged in the 
Panama Canal watershed. I learned that a big storm had made a lot of sediments 
“flow” into rivers in the watershed region. This had made the water treatment 
plant of that region shut down the plant leaving Panama residents have no clean 
drinking water for nearly a month. “In its history, the Panama Canal watershed 
has experienced huge floods. It's still hard to say whether future floods will be 
accompanied by disastrous landslides like those produced by Hurricane Mitch in 
Central America," says Robert Stallard, staff scientist at the Smithsonian Tropical 
Research Institute and research hydrologist at the U.S. Geological Survey. I 
learned that partnering with the Panama Canal Authority and Panama's 
Environmental Authority, the Smithsonian is conducting a 700 hectare 
experiment in the canal watershed funded by the HSBC Climate Partnership to 
compare the effects of land-use choices, such as cattle ranching or reforestation 
with native tree species on water supply, carbon storage and biodiversity. Overall, 
this lab was very interesting especially how we were able to see how erosion and 
deposition takes place by using a small model. 
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Lab #24 
 
Title: Pore Space  
 
Objective: In this lab, you will observe the factors that affect the rate 
at which water passes through particles and those factors that affect 
how much water soil will retain. 
Conclusion: 
 The water supply is one of the critical problems faced by people. 
This is also known as the water crisis. The water crisis is the issue on 
our planet that the amount of freshwater available on our planet is 
scarce and the growing population on our planet will result in an 
increasing demand for water and it will have serious consequences on 
our environment. For this reason, many water suppliers use 
freshwater found beneath the land surface known as groundwater. In 
the lab entitled “Pore Space” we observed the factors that affect the 
rate at which water passes through particles and the factors that 
affect how much water soil will retain. More importantly, we learned 
how the surface bedrock of an area has an impact on the groundwater 
in that region. What is groundwater? Groundwater is the water that 
lies beneath the land surface, occupying the pores of the soil or 
bedrock. Groundwater is also known as runoff because runoff is the 
stage in the water cycle where the excess water from the rain, seeps 
into the soil. In this lab, we tested for pore space and infiltration rate 
between particle sizes, sorted, and mixed sediments. Pore space is the 
empty space between sediments.   The particle sizes were small, 
medium, and large. When we tested for pore space, we found out that 
the pore space was the same for all of the particle sizes. This tells us a 
lot about how particle size does not matter when it comes to pore 
space. It also tells us that there was a lot of water retained in the 
sediment tube. When most people look at the tubes filled with the 
particles, they assume that the bigger particles have more pore space 
because they can see the gaps. The infiltration rate of the sediments 
was different for the particle sizes. The smaller particles made the 
water take longer to infiltrate while the big particles made the water 
infiltrate really fast. When we tested the mixed particles, we saw that 
it took longer to infiltrate because sorting helps water get through 
sediments quicker than the mixed sediments can. Places where there 
are unsorted sediments most likely came from glacial deposits while 
sorted sediments are usually caused by calm areas of water. Because 
of capillarity, liquid can flow into a narrow space without assistance 
and/or in opposition of forces such as gravity. The surface bedrock 
really has an impact on the groundwater found in a region. 
Groundwater flows into bedrock because there are a lot of spaces in 
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bedrock where water flows into. The bedrock of an area has spaces 
because they were fractured or because they naturally had spaces. In 
addition bedrock made of sedimentary rocks like limestone, 
sometimes dissolves and it creates cavities for water to fill in. This 
bedrock is called permeable rock because the water is easily able to 
penetrate through this rock. Impermeable rock on the other hand is 
rock that cannot be easily penetrated by water. Bedrock with a lot of 
density would be considered impermeable because the water is not 
able to run through the rock and fill in more pores and because the 
rock is really dense. In an article from Science Daily entitled 
“Compaction Bands in Sandstone Are Permeable: Findings Could Aid 
Hydraulic Fracturing, Other Fluid Extraction Techniques” I learned 
about how compaction bands in sandstone are permeable but they 
were once considered impermeable. Researchers led by José 
Andrade, associate professor of civil and mechanical engineering at 
the California Institute of Technology (Caltech), have analyzed X-ray 
images of Aztec sandstone and revealed that compaction bands are 
actually more permeable than earlier models indicated. Even though 
they appear to be less permeable than the surrounding host rock, they 
do not block the flow of fluids. "These results are very important for 
the development of new technologies such as CO2 sequestration -- 
removing CO2 from the atmosphere and depositing it in an 
underground reservoir -- and hydraulic fracturing of rocks for 
natural gas extraction," says Andrade. "The quantitative connection 
between the microstructure of the rock and the rock's macroscopic 
properties, such as hydraulic conductivity, is crucial, as physical 
processes are controlled by pore-scale features in porous materials. 
This work is at the forefront of making this quantitative connection." 
Overall, this lab was very interesting. The challenging aspect about 
this was the fact that we had to make our own experiment. 
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Lab #25 
 
Title: Continental Drift  
 
Objective: In this lab, we will interpolate how the continents looked 
prior to their present positions. 
 
Conclusion 
 Have you ever heard of Pangaea? Many people refer to Pangaea as the 
supercontinent that connected all of the continents. However, do you know why 
this theory was proved to be true? In the lab entitled “Continental Drift” we 
learned about how the continents used to look prior to their present positions 
and how they drifted. More importantly, we learned about the evidence that 
supports the theory of how all of the continents were once connected. Before 
Pangaea, there was a theory called Gondwanaland. Gondwanaland is the 
hypothetical continent broke up later into India and Australia and Africa and 
South America and Antarctica. Continents are on separate plates and the 
interaction between two plates cause earthquakes.  Subduction is one of these 
movements which are the sideways and downward movement of the edge of a 
plate of the earth's crust into the mantle beneath another plate. Sometimes rift 
zones are caused. A rift zone is a large area of the earth in which plates of the 
earth's crust are moving away from each other, forming an extensive system of 
fractures and faults. The San Andreas Fault is one of the most infamous faults 
located in California. It is believed that if an earthquake of a really high 
magnitude occurs in this area, the whole state of California will fall into the 
ocean. Sea floor spreading can occur because it is a process in which new 
ocean floor is created as molten material from the earth's mantle rises in margins 
between plates or ridges and spreads out. There are many forms of evidence that 
show how the continents were a single land mass which were discovered by 
Alfred Wegener. The main piece of evidence is that all of the continents fit 
together like a jigsaw puzzle. South America touches Africa; Africa touches North 
America, etc. In addition many fossils have been found in different continents. 
The fern Glossopteris was found in India, Antarctica, Madagascar, and Australia. 
This piece of evidence shows how Antarctica was once a lush and green land that 
was once filled with many plants and animals. In addition, the land reptile 
Lystrosaurus was found in Antarctica, Madagascar, India, and Tanzania. This 
shows how all of these countries used to have many different animal species. 
Even Antarctica who is famous for their penguins had species found in warmer 
places. This evidence also shows how many of the continents were once located in 
the Tropics which is the area between the Tropic of Cancer and Tropic of 
Capricorn which are both an equal distance from the equator. Even North 
America, who used to be rotated ninety degrees clockwise, once had beautiful 
rainforests. The Appalachian Mountains, Scandinavia, Ireland, and Northwest 
Africa all have mountain chains that consist of the same type of rock. Alfred 
Wegener’s discoveries help solved this enigma. In an article from Science Daily 
entitled “New Theory On Formation of Oldest Continents” I learned about how 
researchers from the University of Bonn and University of Cologne have 
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demonstrated new scientific results which provide a new theory on the earliest 
phase of continental formation. "According to the current theory, the first 
continental crusts were formed when tectonic plates would collide, submerging 
oceanic crusts into Earth's mantle, where they would partially melt at a depth of 
approximately 100 kilometers. That molten rock then ascended to Earth's surface 
and formed the first continents," says professor Dr. Thorsten Nagel of the 
Steinmann Institute of Geosciences at the University of Bonn, lead author of the 
study. Rocks found in Greenland that are approximately 3.8 billion years old have 
supported this theory. The composition of the continental crust is similar to a 
semiliquid version of the oceanic crust melted by 10 to 30 percent of its original 
state. Before the magma separated from the bedrock, the semifluid rock and the 
leftover solid minerals exchanged trace elements. "Different minerals have 
characteristic ways of separating when trace elements are smelted. The 
concentration of trace elements in the molten rock provides a fingerprint of the 
residual bedrock," explains Dr. Elis Hoffmann from Bonn, coauthor of the study. 
The scientists used computers to simulate the composition of the bedrock and 
molten rock that would emerge from partially melting the oceanic crust at various 
deaths and various temperatures. “The oceanic crust could have simply 'oozed' 
continents at the same time that other geological processes were occurring, like 
volcanism, orogeny, and the influx of water.” Overall, this lab was very 
interesting. I learned a lot about Pangaea that I did not know prior to this lab. 
Works Cited: 
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Lab 26   
Title: Finding Epicenters 
Objective: In this lab, we will learn to interpret a seismogram and, 
using differences in seismic waves, locate the epicenter of an 
earthquake 
Conclusion: 
 Did you feel the aftershock of an earthquake that occurred all 
the way in Virginia? I felt it in my house. Earthquakes are really 
common throughout the world. In fact, there may be an earthquake 
occurring somewhere in the world right now. In the lab entitled 
“Finding Epicenters” we learned about how scientists use 
seismograms to locate epicenters. More importantly, we learned 
about how we could locate an epicenter ourselves using some data. 
What is a seismograph? A seismograph is the instrument that 
measures the seismic waves of an earthquake. A seismograph does 
this by a free standing metal stick applied with ink that draws zigzag 
lines to show how the earthquake is moving. Seismographs create 
seismograms which are the diagrams the shows how far each seismic 
wave traveled and their arrival time. By using a seismogram, 
scientists can help determine an epicenter. The epicenter by 
definition is the place on the Earth’s surface where an earthquake 
occurs. The focus of an earthquake is the place underneath the 
Earth’s surface where the earthquake occurs. An earthquake 
primarily occurs because of interaction between two tectonic plates. 
Tectonic plates move in different ways in which they converge, 
diverge or transform. A geologic fault is a crack in the Earth’s crust 
and is often associated with the boundaries of two tectonic plates. A 
known fault line would be the San Andreas Fault that is located in 
California and there is a theory that if there is major earthquake with 
a high magnitude that occurs there, California will fall into the ocean. 
In this lab, we learned how to locate an epicenter. An epicenter is the 
place above the Earth’s surface where the earthquake occurs. The 
focus of an earthquake is the actual place beneath the Earth’s surface 
where the earthquake occurs. The space between the two is called the 
focal depth of the earthquake. To locate an epicenter, you need 
seismograms of at least three seismograph stations because one 
station only tells you the distance to the epicenter, two stations 
narrows down the possibilities, and three or more stations tell you 
where exactly the epicenter is by showing an intersection in the 
circles of all three stations. You first find an epicenter by looking at 
the seismogram and finding the arrival times for a P wave and an S 
wave. A P wave or Primary wave is the first seismic wave that arrives 
in an earthquake. An S wave or Secondary wave is a wave that arrives 
a little bit after the P-wave. A P-wave is faster, moves forward and 
backward, and weaker while an S-wave is slower, moves side-to-side, 
and is a lot stronger. An S-wave is the wave that causes more 
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destruction since it moves a lot slower and stronger. Then you find 
the difference in arrival time between the P-wave and S-wave. Once 
you find that, you can go to your Earth Science Reference Table and 
figure out the distance from the epicenter using the P-wave and S-
wave travel time chart. Using the distance, you can now figure out the 
P-wave travel time for the earthquake by using the reference table 
and looking at the P-wave travel time relative to the distance. By using 
this information, we could figure out what time the earthquake had 
actually occurred by finding the difference of the P-wave arrival time 
and P-wave travel time. To locate the epicenter on the map, you next 
construct a circle whose radius is equal to the distance from city to 
the epicenter. Next, you repeat all of these steps for at least two more 
seismograph stations. The place where all of the cities intersect is the 
epicenter. In our lab, we found the epicenter to be about 200 
kilometers northeast of Denver, Colorado. In an article from Science 
Daily entitled “Unusual Earthquake Gave Japan Tsunami Extra 
Punch, Say Scientists” I learned about how the infamous earthquake 
that had occurred in Japan in 2011 was based on a sequence of 
unusual geologic events never before seen so clearly. "It was not 
appreciated before this earthquake that this size of earthquake was 
possible on this plate boundary," said Stanford geophysicist Greg 
Beroza. "It was thought that typical earthquakes were much smaller."  
I also learned that the earthquake occurred in a subduction zone, 
where one great tectonic plate is being forced down under another 
tectonic plate and into Earth's interior along an active fault.The fault 
on which the Tohoku-Oki earthquake took place slopes down from the 
ocean floor toward the west and it first ruptured mainly westward 
from its epicenter, below the seafloor and toward Japan, shaking the 
island of Honshu violently for 40 seconds. I learned that as the 
rupture neared the seafloor, the movement of the fault grew rapidly, 
violently deforming the seafloor sediments sitting on top of the fault 
plane, punching the water upward and causing the tsunami."When 
the rupture approached the seafloor, it exploded into tremendously 
large slip," said Beroza. "It displaced the seafloor dramatically.This 
amplification of slip near the surface was predicted in computer 
simulations of earthquake rupture, but this is the first time we have 
clearly seen it occur in a real earthquake.Beroza and other scientists 
believe that there is some type of friction acting on the fault. This 
article really shows why the Japan earthquake was really destructive. 
Overall, this lab was very interesting and I was able to learn a lot 
about how epicenters can be located with the help of some tools such 
as a seismograph.  
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Lab 27  
 
Title: Geologic Sequencing of Events  
 
Objective: In this lab, we will attempt to determine the relative 
sequence of events of vertical cross sections of rock layers.  
 
Conclusion: 
 Have you ever wondered how geologists are able to determine 
how the Grand Canyon formed? They first used a method called 
relative dating. Geologists are able to determine the relative age of 
geologic and/or historic events using this method. Uniformitarianism 
has shaped the way people think about science because the law states 
that geologic processes that occur in the present also occurred in the 
past in the same way and you can interpret geological structures by 
looking at present day actions. In the lab entitled “Geologic 
Sequencing of Events” we looked at vertical cross sections and tried to 
determine the sequence of events. More importantly, we learned how 
relative dating can be used to understand geologic or historic events. 
What is relative dating? Relative datingis the science determining the 
relative order of past events, without necessarily determining their 
absolute age. Relative dating is mostly based on the law of 
superposition which states that if no disturbance of layers has 
occurred, the oldest will be found on the bottom and the youngest on 
the top of a cross section. The Grand Canyon for example, is a perfect 
example of this theory. The sedimentary rocks on the bottom layers 
tell us that they are the oldest and the rocks on the top layers tell us 
that those rock layers are the oldest. This is also tells us that there 
used to be a body of water that evaporated because for a sedimentary 
rock to form, there needs to be calm water. Original horizontality also 
supports this theory because this is the theory that deposition and 
sedimentation occurs in horizontal layers. This is also called strata 
which are horizontal layers of sedimentary rocks piled on top of one 
another.  In addition, many horizontal layers contain unconformities. 
Unconformitiesare erosional surfaces that have been subjected to 
weathering, erosion, etc. These unconformities cause a gap in time. 
Geologists then are not able to see what life was like during the time 
period before the unconformity happened. Fossils from those time 
periods also get eroded away. Many unconformities have been found 
throughout the world and this causes geologists to not come to 
answers to questions they have. Relative dating could be used to 
understand geologic or historic events. For example, if you see a cross 
section with sedimentary rocks, you can immediately tell that there 
was once water in that area. That is also known as submergence. 
Conversely, if you are able to see some erosion of the sedimentary 
rocks, then you know that there was emergence or that there was no 
more water there. Sometimes, geologists are able to find older rock 
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on top of younger rock. This can be because of folding or faulting. 
Folding is when all of the layers compress together and cause a 
deformed pattern. This can also help geologists understand that this 
process took place over many years because these processes do not 
happen overnight. This is also true for an unconformity. When 
geologists find unconformities, they know that it happened over a 
long period of time because erosion and weather are processes that 
occur over many, many years. Igneous intrusions and/or extrusions, 
and faulting can also tell a lot about when those processes occurred. 
Faulting is when the rocks are tilted upward or downward because of 
some forces. When certain rocks are affected by intrusions, 
extrusions, or faulting, those rocks had to already be there for those 
rocks to deform, melt, or shift. Overall, by knowing how to detect 
what happened, geologists are better able to understand what the 
Earth used to be like millions of years ago.In an article from Science 
Daily, entitled “Luminous Grains of Sand Determine Year of Historic 
Storm Flood, Dutch Researchers Find” I learned about another 
method of geological dating other than relative dating and absolute 
dating. It is called luminescence dating. The technique is based on the 
phenomenon that grains of sand can emit a faint light signal when 
they are illuminated with a certain frequency of light. The strength of 
the luminescence signal grows stronger over time as a result of 
natural radioactivity (background radiation) from the surroundings. 
However, the signal is reset to zero when the grains of sand are 
exposed to sunlight. All they need is a sample of sand to figure this 
out. I learned that the luminescent signal indicates the length of time 
since the grains were last exposed to light; in other words, the 
moment when they were 'buried'. Using luminescence dating, a 
precision of 5% is achievable.I also learned that scientists at Delft 
University of Technology (TU Delft, The Netherlands) have 
successfully matched a layer of sediment from the dunes near 
Heemskerk to a severe storm flood that occurred in either 1775 or 
1776. Based on tests that geologists and researchers conducted, they 
were able to find out that huge storm surges had occurred on the 
Dutch Coast in both of those years. Overall, I think it was very cool to 
learn about a new type of method they used to determine when 
something occurred. This has taught us a lot about how to interpret 
cross sections and how to make our own cross section.  
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Lab 28 
 
Title: Absolute Dating 
 
Objective: In this lab, we will learn how the constant rate of a 
decaying atom can date an object. 
 
Conclusion: 
 Have you ever wondered how geologists were able to figure out 
approximately how long Earth formed? They figured this out by using 
the processes of relative dating and absolute dating. Relative dating is 
the process of figuring out the age of rocks based on the Law of 
Superposition. In the lab entitled “Absolute Dating” we learned how 
the constant rate of a decaying atom can date an object. More 
importantly, we learned about why various isotopes are used for the 
absolute dating of materials. What is absolute dating? Absolute 
Dating is the determination of the age of an object generally by using 
the process of radiometric decay.  In other words, absolute dating is 
figuring out the radioactive decay of various isotopes. Isotopes are 
forms of atoms that have additional neutrons. Radioactive decay or 
the breakdown or change of the nucleus of a radioactive element 
occurs at a constant rate. This makes it a lot easier for geologists to 
figure out how old someone or something is. In absolute dating you 
figure out the age by finding the half-life of the isotopes. The half-life 
of an isotope is the time it takes for one half of the radioactive 
material to decay. The common isotopes used in absolute dating also 
found in the Earth Science Reference Tables published by the New 
York State Education Department are Carbon-14, Potassium-40, 
Uranium-238, and Rubidium-87. The half-life of Carbon-14 is 
approximately 5700 years. Since the human body is made up of a lot 
of carbon, absolute dating of Carbon-14 is very helpful in finding the 
age of humans that lived many, many years ago. The radioactive decay 
of Uranium-238 was very helpful in determining how long ago the 
Earth formed. The half-life of Uranium-238 is 4.5 billion years. When 
the uranium decayed, the decayed atoms acted like lead. When 
geologists examined the amount of uranium on the earth, they found 
the a little more than half of the uranium found on Earth had decayed 
and turned into lead. This is led to the inference that Earth and the 
solar system had formed approximately 4.6 billion years ago. Various 
isotopes are used for the absolute dating of materials for various 
reasons. For example, absolute dating helps clear the gap between 
geologic records thus allowing geologists to figure out what the Earth 
used to look like millions of years ago. In addition, when fossils are 
found in certain areas, geologists can use absolute dating to figure out 
how old these fossils are. This can eventually allow scientists to figure 
out what life was like during the era in which the creatures used to 
live and what these creatures now look like in their present form 
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which they did not become extinct. The planet of Earth is a big 
mystery and absolute dating is one of the many processes that have 
been trying to solve this big mystery. In an article from Science Daily 
entitled “Ancestor of Biggest Dinosaurs: First Dinosaur Discovered in 
Spain Dates Back 15 Million Years Earlier Than Thought” I learned 
about how A research group from Aragon, that has the same name as 
the first Aragosaurusischiaticus dinosaur discovered 25 years ago in 
Teruel, reveals that it lived 15 million years earlier than originally 
believed.The age of this dinosaur was never clear but the new dating 
found that it is the only dinosaur in Spain of the Hauterivian age 
(between 136 and 130 million years ago). "This is the only dinosaur of 
this period found in Spain and is also the most intact in Europe. It can 
be categorised amongst the well knownsauropods of the Jurassic-
Cretaceous transition (135 million years ago), the most abundant 
species during the Barremian age (116 million years ago). As this 
group has been studied the least, the Aragosaurus fills the gap," 
explains José Ignacio Canudo, lead author of the study and 
researcher in the University of Zaragoza's Aragosaurus-IUCA Group, 
which stands for the Aragon Research Institute of Environmental 
Sciences. I learned that the new age of this dinosaur fills in the period 
between the Jurassic and Cretaceous periods and there is very little 
record of this period.  Overall, this lab was very interesting. I was able 
to learn a lot about absolute dating and why it is very important. 
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Lab #30 
 
Title: Weather Patterns 
 
Objective: In this lab, we will construct field maps and learn to 
identify patterns that can be used to predict weather.  
 
Conclusion: 
 
Many people always check the weather on a news channel and look outside their 
windows to see what the weather is going to be like. Doing this helps a person 
prepare for their day as they go to work, school, go shopping, etc. Weather can be 
predicted by meteorologists because of many factors. In the lab entitled “Weather 
Patterns” we learned how to identify patterns that could be used to predict 
weather. More importantly, we learned the general weather conditions associated 
with a high pressure area and low pressure area and the different air masses 
associated with each pressure system. What is weather? Weather according to the 
Encarta Dictionary is the state of the atmosphere with regard to temperature, 
cloudiness, rainfall, wind, and other meteorological conditions. Temperature is a 
major term associated with weather. When my group and I made our map, we 
identified areas of specific temperatures across the United States using an 
isotherm. An isotherm is line showing equal temperature. Isotherms like 
contour lines are usually shown in intervals. There are two major systems that are 
associated with weather. They are high pressure and low pressure systems. 
Pressure is based on barometric pressure. Pressure is measured in millibars 
and can really be useful in predicting the weather in an area. The pressure on a 
weather map is represented by isobars. In a high pressure system, the 
temperature in an area is usually constant and does not change over a great 
distance. A high pressure system is also called an anticyclone because of the 
wind direction. In terms of wind pattern, the wind direction is usually divergent 
in a high pressure area. The wind comes out of the high pressure area in a spiral 
clockwise motion. This means that the center of the high pressure area does not 
have much wind and cloud cover. This leads to clear skies. There is not a much 
precipitation which causes the high pressure system to be dry. Fewer clouds are 
developed in a high pressure system because there is not a lot of a moisture and 
experiences cooler temperature. This makes it hard for clouds to develop. All air 
masses develop somewhere. The place they develop is called the source region. 
The type of air mass associated with a high pressure area is a continental air 
mass. There are three types of continental air masses. Continental Arctic air 
masses are dry and extremely cold. This air mass usually dominates our region 
during winter. A continental polar air mass is cold and dry. This air mass is 
dominates our region on cooler days and can happen throughout the year. A 
continental tropical air mass is warm and dry. This air mass is usually dominant 
during the summer and causes our very warm temperatures in the summer. A 
low pressure system is the complete opposite of a high pressure system. In a low 
pressure system, the barometric pressure is really low. Like contours lines close 
together show steep elevation, an area with a lot of isobars is usually a low 
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pressure area. A low pressure system is also called a cyclone because of its wind 
direction and patterns. The wind in a low pressure system is convergent. They 
all come together in a spiral clockwise motion. A low pressure area usually has 
warmer temperatures and the air contains a lot of moisture. A low pressure area 
is characterized by a lot of precipitation. This means that the lower the 
barometric pressure, the more rain there is going to be. There are a lot of clouds 
in a low pressure area. Clouds form in these areas because there is warmer air 
which rises. Then the air cool which leads to condensation and finally a cloud 
forms. If there is too much moisture in a cloud, the area below starts to receive 
precipitation. The air mass associated with low pressure systems are maritime air 
masses. The two maritime air masses are polar and tropical. A maritime tropical 
air mass causes precipitation and warm temperatures. This can be seen a lot in 
the summer months. The maritime polar air mass causes precipitation and cooler 
temperatures. When two air masses collide, they form a front. A front is a 
boundary separating two masses of air and causes a lot of precipitation and a lot 
of thunderstorms. A warm front is when a warm air mass goes on top of a cold air 
mass since it is less dense. A cold front is when a cold air mass slides under the 
less dense warm air mass. A stationary front is when both the warm air mass and 
cold air mass are not strong enough to replace each other. An occluded front is 
when the cold front overtakes a warm front and catches up to it since cold fronts 
move a lot faster than warm fronts. Many devastating disasters are caused as a 
result of weather. From August 20-29, 2011, Hurricane Irene swept through the 
eastern part of the United States. Many people here in New York were also able to 
feel the effects of this storm. For a hurricane to form, they need warm, moist air. 
That is why they form only over warm ocean waters near the equator. The warm, 
moist air over the ocean rises upward from near the surface. Because this air 
moves up and away from the surface, there is less air left near the surface. Then 
air form surrounding areas of high pressure pushes into an area of low pressure. 
As the warm air continues to rise, the surrounding air swirls in to take its place. 
As the warmed, moist air rises and cools off, the water in the air forms clouds. 
They also need a lot of wind to do this and the wind from surrounding places like 
Africa was a fuel for the hurricane. The whole system of clouds and wind spins 
and grows, fed by the ocean's heat and water evaporating from the surface.Then a 
huge rainstorm forms and it usually gets weak by the time it hits land. Overall, 
this lab was very fun. I was able to learn how you can predict weather and the two 
things you need to know to be meteorologist on television. 
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Lab 31 
 
Title: Humidity, Dewpoint and Cloud Formation 
 
Objective:  In this lab, we will study the relationship between the 
relative humidity, dewpoint temperature, and the height above 
Earth’s surface at which clouds form.  
 
Conclusion: 
 
 Have you ever wondered why some days are really foggy and 
humid? Why are other days clear and dry? This is because of 
humidity, dewpoint, and cloud formation. In the lab entitled 
“Humidity, Dewpoint, and Cloud Formation”, we studied the 
relationship between relative humidity, dewpoint temperature, and 
the altitude above the surface of the Earth at which clouds form. More 
importantly, we learned step by step how to determine the base 
altitude at which clouds form. To calculate the altitude of the cloud 
base, we need to use a psychrometer. A psychrometer is a scientific 
instrument used to measure the dewpoint and relative humidity. A 
psychrometer has a wet bulb thermometer and a dry bulb 
thermometer. The dry bulb thermometer is represents the air 
temperature. The wet bulb helps determine the moisture in the air. 
The evaporation from the wetted bulb causes the wet bulb to be cooler 
and the two temperatures to be different. Then by finding the 
difference between the dry bulb and wet bulb otherwise known as wet 
bulb depression, you can find the dewpoint. Dewpoint is the 
temperature at which the air cannot hold all the moisture in it and 
dew begins to form. In our lab, we used the Earth Science Reference 
Tables and then went to the Dewpoint chart. Then by using the air 
temperature and the wet bulb depression we are able to find the 
dewpoint temperature. For example if the air temperature was 26 
degrees Celsius and the difference between the wet bulb and dry 
temperature was 3 degrees, the dewpoint would be 22 degrees 
Celsius. Relative Humidity is the amount of moisture in the air. You 
can find the relative humidity by doing the same thing on the relative 
humidity chart. Using the example above the relative humidity of that 
time would be 77%. All of this work is helpful in finding the altitude of 
a cloud base. The altitude of a cloud base is the where the air 
temperature and dewpoint of an area meet. You can find the altitude 
by using a time lapse chart which we used in this lab to find the cloud 
bases of various areas at a given time. For example using the 
information from the last example, the cloud base altitude would be 
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about .8 kilometers. This is most likely an area of low pressure 
because of the altitude of these clouds, the dewpoint and air 
temperature do not have a big difference, and the relative humidity is 
pretty high. In an article from Science Daily entitled: “Clouds Don't 
Cause Climate Change, Study Shows” I learned about how Clouds only 
amplify climate change, says a Texas A&M University professor in a 
study that refutes recent claims that clouds cause climate change. 
Dessler found that clouds played a very small role in initiating these 
climate variations. Dessler studied El Niño and La Niña cycles over 
the past 10 years and calculated Earth's "energy budget" over this 
time. El Nino and La Nina are cyclical events, roughly every five years, 
when waters in the central Pacific Ocean tend to get warmer or 
colder. These changes have a huge impact on much of the world's 
weather systems for months or even years. "The bottom line is that 
clouds have not replaced humans as the cause of the recent warming 
the Earth is experiencing," Dessler says. I was also able to learn that 
at the time this article was written, Texas was experiencing one of 
their worst droughts in history which is believed to be a cause of La 
Niña. Overall, this lab was very interesting. Now I know what the 
meteorologist means when he talks about the dewpoint temperature 
and relative humidity of an area when he/she is doing a forecast.  
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Lab 32 
 
Title: Climate Patterns 
 
Objective: In this lab we will, identify how latitude, planetary winds, 
elevation, mountain ranges, and large bodies of water affect climate. 
 
Conclusion: 
 
 Have you noticed how places like the Caribbean, Bahamas, 
Hawaii, etc. are always hot all year? Have you noticed that our climate 
is not always hot and varies every few months? This is because of 
climate patterns around the world. The climate is different in various 
amounts of the world. In the lab entitled “Climate Patterns” we 
learned about how latitude, planetary winds, elevation, mountain 
ranges, and large bodies of water affect climate. More importantly we 
learned about how these factors can have a significant affect on any 
one region. What is climate? Climate is the average weather or the 
regular variations in weather in a region over a period of years. There 
is a big difference between climate and weather. Weather is the 
conditions in an area for a relatively short amount of time while 
climate is the conditions in an area for a long period of time based on 
observations about weather. People learn what a climate is like using 
a climate ratio and a climograph. A climate ratio is the ratio of 
precipitation to potential evaporation/transpiration. In other words, 
it is a comparison to how much rain, snow, etc. falls compared to how 
much water is returning to the atmosphere through precipitation or 
transpiration. Using this ratio, you can figure out the type of climate. 
If the ratio is less than 0.4, the climate type is arid. A ratio in the 
range 0.4-0.8 is a semiarid climate. A ration between 0.8 and 1.2 has a 
subhumid climate type. A ratio that is greater than 1.2 has a very 
humid climate. Arid climates around the world include the Sahara 
Desert, the desert in the western United States, and the Gobi desert. 
Humid climate places include the Amazon rainforest, forests in 
Indonesia, the Tropics, and the rainforests in Central Africa. These 
humid, tropical climates have hundreds of species of flora and fauna 
in their region. The United States of America is part of a subhumid 
climate. All of these climate types create different biomes. A biome is 
a division of the world's vegetation that corresponds to a defined 
climate and is characterized by specific types of plants and animals, 
e.g. tropical rain forest or desert according to the Encarta Dictionary 
of North America. The United States of America is specially part of a 
temperate deciduous forest. This means that we experience warm, 
moist summers, cold seasons and the leaves fall out of their trees. 
This basically means that we experience seasons. Latitude is a factor 
that affects climate. In this lab, we learned that climate of an area 
changes every thirty degrees of latitude switching between high and 
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low pressure. Zero degrees latitude has a wet climate, thirty degrees 
has a dry climate and sixty degrees has a wet climate. Since New York 
is located between the thirty degree and sixty degree line we have a 
relatively temperate climate. These patterns are also known as 
pressure belts. Most of our world’s deserts are along located along the 
thirty degree latitude line and most of the world’s forests are located 
in the tropics. Planetary winds affect our climate because the way 
these winds blow affect how the weather goes from one place to 
another. Where we live the winds are coming from the southwest. 
Area between thirty degrees north and the equator has winds that 
blow from the northeast. The Southern Hemisphere has the exact 
opposite of the Northern hemisphere. The area between thirty 
degrees south and the equator has planetary winds that blow in from 
the southeast. Areas of elevation affect the climate of an area because 
as the elevation increases, temperature decreases and moisture 
decreases. Large bodies of water have an affect on the climate because 
it makes the climate temperate since water has a higher specific heat. 
Mountain ranges have an affect on the climate because the windward 
side is cooler and wet while the leeward side is hotter and dry. This is 
why in most areas, after a large body of water, there is a forest, then a 
mountain range, and then a desert. In an article from Science Daily 
entitled “1,000 Years of Climate Data Confirms Australia's Warming” 
I learned about how scientists were able to use various records of 
Australia’s climate and be able to come to a conclusion that Australia 
is warming. Dr Joelle Gergis from the University of Melbourne said 
the results show that there are no other warm periods in the last 1000 
years that match the warming experienced in Australasia since 1950. 
"Our study revealed that recent warming in a 1000 year context is 
highly unusual and cannot be explained by natural factors alone, 
suggesting a strong influence of human-caused climate change in the 
Australasian region," she said. From my own prior knowledge, I 
learned that there is also a hole in the ozone layer. Overall, I learned a 
lot from this lab. Now I know why many people like going to the 
Caribbean when they go on vacation. 
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Lab 35 
 
Title: Moon’s Properties Internet Lab 
 
Objective: In this lab, we will study some of the Moon’s phases and 
orbital effects on Earths tides and eclipses. 
 
Conclusion: 
 
 Every night when we look out into the sky, we see the moon. We 
can see it a lot on clear nights. Have you ever wondered why the moon 
looks different each night and how the moon is sometimes not out in 
the sky? This is all because of moon phases. In the lab entitled 
“Moon’s Properties Internet Lab”, we learned about the Moon phases 
and orbital effects on Earth’s tides and eclipses. More importantly, we 
learned about how under what condition that we could have the 
highest tide. What is the moon? The moon according to the Encarta 
Dictionary of North America is Earth's only natural satellite. It is the 
astronomical body nearest to Earth, except for some artificial 
satellites and occasional meteors. The moon goes through many 
phases. Only fifty percent of the moon is visible to us because the 
revolution around the Earth and the rotation of the moon is almost 
identical. The first phase is a new moon. Then the moon goes through 
its phases which are waxing since it coming into a full moon. Two of 
those phases are the gibbous and the crescent moon. The crescent 
phase is where we get the shape of a crescent from which is similar to 
that of a banana. After the full moon, the moon goes through its 
waning faces as the dark side of the moon starts to face us. The moon 
also goes through a lunar eclipse. A lunar eclipse is an eclipse of the 
Moon caused by Earth passing between the Sun and the Moon and 
casting its shadow on the Moon. A solar eclipse is an eclipse in which 
the Moon blocks all or part of the Sun's light from reaching the 
Earth's surface, because it passes directly between the Earth and the 
Sun. The moon is our closest neighbor in space because it is only 
386,000 kilometers away from us. Scientists are able to figure out the 
moon phases for future years because the change is cyclical. In fact, 
the revolution takes about 27 days but since earth has already moved 
in its orbit, the moon has to catch up to us which takes about two 
days. The moon has an elliptical orbit because the moon has a period 
of an apogee where it is further away from the earth and a period of 
perigee when it closer to the earth. In fact, the eccentricity of the 
moon is .055. In this we learned about the different types of tides and 
under what circumstances that extremely high tides occur. The two 
types of tides are spring tides and neap tides. Spring tides are the 
more intense tides and are caused by the alignment of the moon, 
Earth, and sun. This happens during the new moon and full moon 
phase. Neap tides are the less intense which happen when the moon is 
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in other phases.  For the highest tides to occur, the moon has to be at 
its perigee when it is closer to earth. There is increasing speed and 
gravity at this time making the water rise up. There has to be an 
alignment of the Earth, moon and sun during the new moon or full 
moon phase. The new moon phase is stronger though. This causes 
spring tides and the area where the tide happens has to be near the 
equator because there is a lot of low air pressure which makes it 
moist. The area near the equator also has less gravity. It has less 
gravity because the equatorial diameter is slightly larger than the 
polar diameter and leads to a greater distance to Earth’s core. In an 
article from Science Daily entitled “Why Saturday’s 'Supermoon' Will 
Be Beautiful, but Not Super” I learned about how the moon’s perigee 
took place last month.The full moon at perigee, as astronomers call it, 
is 14 per cent larger than an average full moon, but barely larger than 
the full moons that come before and afterward, since the proximity of 
the full moon changes gradually over the course of the year. The 
closeness of the "supermooon" does bring higher tides, but they rise 
only two or three centimeters beyond average, says Robert Cockcroft, 
a PhD candidate in Astronomy and Physics. People who looked at the 
moon that day would have been able to see the impact craters and the 
maria-- smooth fields of hardened lava once thought to be seas. This 
article was very interesting. I wish I was able to go look out to the 
moon that day. This lab taught me a lot. Now I know that I should 
make sure I ask the lifeguard what time high tide is next time I go to 
the beach. 
 
 
Works Cited: 
McMaster University (2012, May 4). Why Saturday’s 'supermoon' will 
be beautiful, but not super. ScienceDaily. Retrieved June 3, 2012, 
from http://www.sciencedaily.com 
/releases/2012/05/120504135724.htm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 71 

Lab 36 
 
Title: Ellipses 
 
Objective: In this lab, we will investigate the shape of various ellipses 
and how they can increase or decrease in eccentricity.  
 
Conclusion: 
 
 Every single day, we see dioramas and diagrams that show the 
planets in a fixed spot and show them orbiting in a perfect circle. This 
is untrue because the planets orbit in a shape of an ellipse. In the lab 
entitled “Ellipses” we learned about the various types of ellipses and 
eccentricity. More importantly, we learned about the true orbit of the 
earth as it compares to the other planets in our solar system. We also 
learned about if there is a relationship between the distance of a 
planet from the sun and its eccentricity. What is an ellipse? An ellipse 
is an elongated circle with two center points rather than one. Each 
point is known as a focus. In this circle, the planets are closer to the 
sun at one point and farther away at one point. This is called the 
perihelion and the aphelion. This refers specifically to the sun like the 
words perigee and apogee.  In the perihelion, there is increasing 
speed, increasing gravity, high kinetic and low potential energy. In the 
aphelion, there is decreasing speed and gravity, high potential and 
low kinetic energy. We have winter during the perihelion and 
summer during the aphelion. All planets orbit because they do not 
have inertia. They also do not orbit in a geosynchronous orbit because 
the earth is always moving. They always move and are not that 
resistant to change. Compared to the other planets, Earth has a 
moderate eccentricity. All of the planets orbit in almost a perfect 
circle. The eccentricities of all the planets are really low. The lowest 
eccentricity a planet can have is 0 because than there would be once 
focus and the orbit would be a perfect circle. The highest eccentricity 
that you could have is 1.0 then there would a straight line with the two 
foci on the ends. You can calculate the eccentricity by measuring the 
distance between the two foci and dividing that by the length of the 
major axis. The length of the major axis is the diameter through the 
foci of the circle. The minor axis is the diameter vertically through the 
center of the circle. This line does not have much significance and is 
shorter than the minor axis. A list of the planets in order from lowest 
eccentricity to highest eccentricity is Venus, Neptune, Earth, Uranus, 
Jupiter, Saturn, Mars, and Mercury. There really is no relationship 
between the distance a planet is from the sun and its eccentricity. 
Neptune is really far from the sun and yet has one of the lowest 
eccentricities. Mercury is the closest and has the highest eccentricity. 
Earth also has one of the lowest eccentricities even though it is really 
close to Mercury. In an article from Science Daily, entitled “Jupiter 
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Helps Halley’s Comet Give Us More Spectacular Meteor Displays”, I 
learned about Halley’s Comet. I also learned about how a study shows 
that the orbital influences of Jupiter on the comet and the debris it 
leaves in its wake are responsible for periodic outbursts of activity in 
the Orionid meteor showers. Halley's comet orbits the Sun every 75-
76 years on average. As its nucleus approaches the Sun, it heats up 
and releases gas and dust that form the spectacular tail. This out 
gassing leaves a trail of debris around the orbit. I learned about how 
when Earth crosses Halley's path, twice per orbit, dust particles 
(meteoroids) burn up in Earth's atmosphere and we see meteor 
showers "This resonant behavior of meteoroids means that Halley's 
debris is not uniformly distributed along its orbital path. When the 
Earth encounters one of these clumps, it experiences a much more 
spectacular meteor shower than usual," said Sekhar, of Armagh 
Observatory. I even learned that the next apparition of Halley’s Comet 
will be in 2061 when I am really old. Overall, this lab was very 
interesting. I learned a lot about how our earth does not orbit in a 
perfect circle. This lab really helped me learn what I need to know fro 
tomorrow’s lab practical on our Regents! 
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