Activities for Students No. 1 Topography and Bathymetry

Problem: How does the elevation
of the highest peak on
Earth compare to the
lowest ocean depth on
Earth?

Materials: Science on a Sphere™
globe with infrared
satellite data sets,
graph paper, and
pencil

Activities fo?étddents No. 1
“Topography and
Bathymetry”

Background

The Earth’scrust isconstantly moving. Asaresult, the exact location and elevation of high
mountain peaksand the exact | ocation and depth of low ocean trenchesare dwayschanging.
Thischangeisusually slow, onthe order of centimetersor less per year. Because of this
constant change, thelatitude, longitude, €l evation, and depth for exact features (peaksand
trenches) also changes.

Thehighest peak on EarthisMt. Ever est, located in eastern Nepal, near the border with
Tibet, inthe Himalayan M ountain Range, which runsfrom northwest to southeast a ong
northern Indiaand through Nepal. It wasnamed in 1865 after Sir George Everest, the British
surveyor-generd of India.

Thelowest ocean depth on Earth iscalled the Challenger Deep and islocated beneath the
western Pacific Ocean - Philippine Seain the southern end of the Mariana Trench, which
runsroughly north - south about 1700 km due east of the Philippinesand severa hundred km
southwest of the United Statesisland of Guam. It was named after the British survey ship
Chalenger 11, whichfirst surveyedthetrenchin 1951.

€ Note: Thelowest ocean depthisabout
6325 km east southeast of the
highest peak.

For thisactivity, youwill usecurrent average or estimated valuesfor | atitude, longitude, eleva
tion, and depth to graph elevations and depths versus longitudes at the given
latitude of Mt. Everest - Himaayan Mountain Rangeand the given latitude of the
Chalenger Degp - MarianaTrench.
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1.

Procedure

Tographthedevation of Earth’shighest peak, Mt Everestinthe Hima ayan Mountain Range,
follow thesesteps:

Using FigureA 1.1, along thex-axis (horizontal) at the bottom of thefigure, number the
longitudevauesfrom 86.0t0 88.0 inincrementsof 0.1.

Label thex-axis“Longitudein DegreesEast”.

Using FigureA 1.1, dongthey-axis(vertical) ontheleft side of thefigure, number the
elevation valuesfrom 0to 10,000 in increments of 500. Start at the bottom and work

up.
Label they-axis“ElevationinMeters’.

Usingthedatafrom TableA1.1, plot thepointson FigureA1.1.
Connect each point to construct your line graph.

Writeatitlefor your graph.

Longitude (Degrees East) | 86.0 | 86.1 | 86.2 | 86.3 | 86.4 | 86.5 | 86.6

Elevation (Meters) | 3544 | 4370 | 2681 | 4648 | 6546 | 5972 | 4879

Longitude (Degrees East) | 86.7 | 86.8 | 86.9 | 87.0| 87.1 | 87.2 | 87.3

Elevation (Meters) | 5152 | 5192 | 8593 | 5997 | 6322 | 4595 | 4439

Longitude (Degrees East) | 87.4 | 87.5| 87.6 | 87.7 | 87.8 | 87.9 | 88.0

Elevation (Meters) | 3316 | 4223 | 5053 | 4932 | 5914 | 5508 | 6442

Table Al1.1. Mt. Everest - Himalayan Mountain Range -
28 Degrees North Latitude - Longitude and Elevation Data

To graph the depth of the lowest point in the ocean, the Challenger Deep inthe Mariana
Trench - western Pacific Ocean, follow these steps:

Using FigureA 1.2, along thex-axis (horizontal) at the bottom of thefigure, number the
longitudevaluesfrom 144.0to 146.0inincrementsof 0.1.

Label thex-axis“Longitudein DegreesEast”.
Using FigureA 1.2, dongthey-axis(vertical) ontheleft side of thefigure, number the

depth valuesfrom 0to-10,000 in increments of 500. Since you are graphing depth,
begin with zero at thetop and work down.
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4. Labe they-axis“DepthinMeters’.

5. Usingthedatafrom TableA1.2, plot the pointson FigureA1.2.

6. Connect each point to construct your linegraph.

7. Writeatitlefor your graph.

Longitude (Degrees East)| 144.0 | 144.1 |144.2 | 144.3 | 144.4 [ 144.5 | 144.6
Depth (Meters) | -6448 |-6307 |-8030 |-8281 |-8898 |-8998 |-10187

Longitude (Degrees East)| 144.7 | 144.8 [144.9 (145.0 | 145.1 | 145.2 [145.3
Depth (Meters)|-10102[-9618 |-9754 |-9064 | -8671 |-8263 |-7700

Longitude (Degrees East)|145.4 [ 145.5 [145.6 [145.7 | 145.8 | 145.9 [ 146.0
Depth (Meters)|-7245 |-7228 [-6937 |-6735 | -6423 [ -6219 | -5865

Table A1.2. Challenger Deep - Mariana Trench -
12.1 Degrees North Latitude - Longitude and Depth Data

) Questions

p. ' 1. Definetopography and bathymetry.

2. When measured from sealevel, whichisgreater - the highest mountain peak on the
Earth’ssurface or thelowest depthinthe Earth’s oceans?

3. Afteryoudecidewhichisgreater - the highest peak or thelowest depth - calculatethe
difference.

4. Inthebox below, draw abar graph showingtherdativevertica distanceof the Challenger
Deep - MarianaTrench, Mt. Everest - Himaayan M ountain Range, average depth of all
theworld'soceans (3730 meters), and averageheight of dl theworld'sland (870 meters).
(Hint: the ocean’sdepthswill be bel ow your horizontal lineand theland elevationswill
beabovetheline)
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Conclusion

Review the problem stated on thefirst page and write adetailed conclusion.
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FYI

Mt. Everest - Himalayan Mountain Range

Figure Al.1. Elevation versus Longitude at 28 Degrees North Latitude -

Title:
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FYI

Challenger Deep - Mariana Trench

Figure A1.2. Depth versus Longitude at 12.1 Degrees North Latitude -

.

Title
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1.

Answer Key

Topography - Surface features of aplace or region that show relative positions or
eevations

Bathymetry - Measuring depths of the ocean.
L owest depth in the ocean.

The Challenger Deep - Mariana Trench is 1594 meters deeper than Mt. Everest -
Himaayan Mountain Rangeishigh.

Accept any reasonable bar graph that accurately showstherelativedistances. Smilar to
thefollowing...

Elevation (Meters)

Sea Level

Average
Choean Depth

Depth (Meters)

————— i — — — —
1
————— i — — — —

Challenger Deep
Mariana Trench
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