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Landscape Regions
Annotated Teacher Edition

http://serc.carleton.edu/geomapapp
Purpose   The characteristics of a landscape result from the underlying geology, the effects of weathering and erosional processes, and human impact. In this activity, we investigate landscape regions of New York state.
Questions about New York state landscape regions are common on the Regents exam. Here, we use GeoMapApp’s built-in high-resolution topographic elevation data and its layering capability to evaluate the NYS Reference Table Landscape Regions and Geology maps. A focus on the Adirondack Mountains and Tug Hill plateau clearly shows the influence of geology on landscape and topography.
Red text provides pointers for the teacher. Each GeoMapApp learning activity is designed with flexibility for curriculum differentiation in mind. Teachers are invited to edit the text as needed, to suit the needs of their particular class.

At the end of this activity, you should be able to:

· Analyze and interpret maps and elevation data.

· Understand and explain the characteristics that define different landscape regions.

· Compare geology, landscape and elevation data.

As you work through GeoMapApp Learning Activities you’ll notice a check box, (, and a diamond symbol ( at the start of many paragraphs and sentences:

· Check off the box once you’ve read and understood the content that follows it.  
(   Indicates that you must record an answer on your answer sheet.
Equipment required: Marker pen (e.g. Red Sharpie pen).

1. ( The image on the next page and on your answer sheet shows the detailed topography of New York state. The topography has been illuminated with an artificial sun to make the features stand out. The northwest corner of the state is dominated by Lake Ontario. Long Island sits in the southeast corner. Dark green colors represent the lowest-lying elevations. Orange-browns are mid-elevations. Whites are the highest areas.
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2. ( A landscape region can be defined as “An area that has landforms that are related by similarities in topography, climate and/or geological setting. Landscape regions include plains, plateaus and mountains”.

( Plain: “Landscape region with low relief, often created by extensive erosion and often underlain by almost horizontal rock structure.”
( Plateau: “Elevated landscape region characterized by relatively flat or gently rolling terrain and often deeply cut by stream valleys.  Plateaus often develop on uplifted horizontal bedrock.”
( Mountains: “Rugged landscapes characterized by high relief, steep slopes, tall peaks and deep valleys. Mountains are commonly underlain by resistant rock types and distorted structures including folds and faults.”
3a. ((With the landscape definitions as a guide, use a marker pen to mark on the map on your answer sheet the outline of at least six different landscape regions. Label each region with a letter of the alphabet and whether it is a plain, plateau, or mountain region.
The marker pen will help the letters and labels stand out. For this part, do not allow students to look at the NY State Earth Science Reference Tables (the landscape regions map appears on page 2). Instead, students will infer their own landscape regions. Students will likely look for patterns in the topography to draw outlines around the Adirondack massif, the Allegheny plateau, the Hudson river valley, the Lake Ontario region, Long Island, and the Taconic Mountains on the eastern state border. Some may also outline the Tug Hill plateau.
3b. ((For each lettered landscape region, explain briefly on the answer sheet why you chose to make it a separate landscape region. 

Answers will most likely relate to identifying distinctive regions within which the pattern and texture of the topography map looks about the same. The teacher may wish to compare student outlines with those drawn in the NY State Earth Science Reference Tables (page 2). The reference tables can be found on-line, for instance at this URL, and a portion of the map from the reference tables is shown below:
http://www.p12.nysed.gov/assessment/reftable/earthscience-rt/esrt2011-engr.pdf
4. ( The image below shows the northern part of the state. The Adirondack Mountains and Tug Hill plateau landscape regions are labelled, as is Lake Ontario.
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4a. ( Look at your answer to question 3.  You may have combined Tug Hill plateau with the Adirondack Mountains, or you may have labelled them as separate landscape regions.  Either way, in the following section you're going to explore the northeastern corner of New York State in more detail to learn why geographers have identified two distinct landscape regions there.
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5. ( Start GeoMapApp. Under the [image: image1.png]Bookmarks



 menu, click [image: image2.png]Zoom to a Specific Region.



 and enter the following geographic bounding values: North 44.75, East -72.5, South 42.25, West -76.5 as shown in this screenshot:

[image: image15.jpg]



Then, click the [image: image3.png]Zoom




 button. Those steps will automatically zoom to the Adirondacks region. Your map should look like the one shown to the right, on which the Adirondack Mountains and Tug Hill Plateau have been labelled.
The teacher may wish to review with students that latitude and longitude values can be expressed in several ways, including as decimal degrees as done here, noting that western hemisphere and southern hemisphere values would have a negative sign.
5a. (  Load the topography data set by clicking once on the [image: image4.png]


 button in the GeoMapApp toolbar. After a short time the map will change color and two small pop-up windows appear.
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5b. (  Find the Global Grids pop-up window. It should look like this. If the Global Grids window is not visible, go into the Windows menu at the top of the GeoMapApp screen and select Global Grids. That should bring the window to the front.
Sometimes the Global Grids window is hidden behind the map window or docked at the foot of the screen so make sure that students can find it.
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5c. (  In the Global Grids window, find the Sun Illumination control panel. The yellow circle represents the sun and is superimposed on the blue concentric circles. The control panel allows you to select the direction from which the sun is shining. The default illumination is from the NW. Keeping the sun symbol on the second circle, move the sun symbol to a new position such as the one shown here and notice that the appearance of the map changes. 

5d. ((  Move the sun symbol to a few different places on the second circle, each time paying attention to the appearance of the Adirondack Mountains and Tug Hill plateau. Describe the differences and similarities that you observe in the appearance of the two areas, and explain why the sun illumination helps us to see mountains and valleys. 
No matter where the sun illumination comes from, the sharp shadows on the Adirondacks indicate steep mountainous terrain. Larger fractures and fault lines are also visible. In contrast, the Tug Hill plateau looks mostly smooth and rounded, with some river valleys incising the terrain. 
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6. ( In the GeoMapApp tool bar, click once on the Profile Tool button, [image: image5.png]


. This activates the cursor profiling function. 
(  Starting in the west, click and drag the cursor towards the east over the Tug Hill plateau and Adirondack Mountains. When the cursor is released, a profile window pops up. It may look similar to the one shown here. 
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Students are free to choose their own profile location. Whilst individual profiles will be different in their finer details, the profiles should look approximately like the one above which was generated along the white profile line shown in the map to the right.
(  Notice that as the cursor is moved sideways in the profile window, a small red dot and circle on the white line in the map window tracks the position of the cursor along the profile line.
7a. ((  Sketch a copy of your profile in the space provided on the answer sheet. On it, label the Tug Hill plateau and the Adirondack Mountains.

7b. ((  Look carefully at your profile in the GeoMapApp profile window. Describe on your answer sheet the main similarities and differences that you observe in the appearance of the profile across the Adirondack Mountains and Tug Hill plateau.
Both the Adirondack Mountains and Tug Hill plateau are dome-shaped features hundreds of meters high and flanked by much lower valleys having elevations of just 100-300m. The most striking difference is the very smooth nature of Tug Hill plateau compared to the jarringly jagged nature of the Adirondacks. The plateau is characterised by one smooth dome. The Adirondacks are characterised by multiple steep, jagged, high peaks. 
8. (  In the GeoMapApp menu bar, go into Education > New York State Regents Reference Table Maps > New York State Generalized Bedrock Geology. When the map has loaded, you may need to zoom in again to the area of the Adirondacks and Tug Hill plateau – use the instructions for [image: image6.png]Zoom to a Specific Region.



 that were given in step (5).
9. (  Find the Layer Manager window. If you do not see it, click once on the Layer Manager [image: image7.png]


 button. The Layer Manager window should pop up. For the New York State Generalized Bedrock Geology layer, drag the opacity slider bar [image: image8.png]


 to the left and right to alter the transparency of the Geology map layer. That allows you to compare the geology of the region to the underlying topographic data.
Approximately half way on the slider works well to compare geology and topography.
10. (  Look at the legend for the geology map, given below. 
[image: image20.png]


10a. (( On your answer sheet, use the legend for the geology map to write down the types of rocks you see in the Adirondack Mountains.

Middle Proterozoic gneisses, quartzites and marbles.
10b. (( What types of rocks you see in the Tug Hill plateau?

Ordovician limestones, shales, sandstones, and dolostones.
10c. (( Use your knowledge of geology to explain the relationships that you see between geology and topography for the Adirondack Mountains and Tug Hill plateau.

Using the legend, students should find that the Adirondacks are composed mainly of Middle Proterozoic gneisses, quartzites and marbles. These are hard metamorphosed rocks. In fact, they represent part of the ancient pre-Cambrian Canadian shield. In stark contrast, Tug Hill plateau is made of Ordovician limestones, shales, sandstones, and dolostones. Those sedimentary rocks are more easily weathered and eroded. The Black River valley separates Tug Hill plateau from the Adirondack Mountains to the east and was likely formed by river erosion along an existing fracture or fault. On the eastern side of the Adirondacks, Mt. Marcy and its neighbouring tall peaks are made of Middle Proterozoic anorthosites. They stand even taller than the other metamorphic rocks that comprise the rest of the Adirondacks. As the cursor is moved around in the map window, the elevation at the tip of the cursor is displayed in the GeoMapApp top bar (between the longitude/latitude values and the zoom factor).
To expand the activity, teachers could here make use of physical hand specimens of the rocks found in the two regions.
11. (  In the GeoMapApp menu bar, go into Education > New York State Regents Reference Table Maps > New York State Generalized Landscape Regions. When the map has loaded, you may need to zoom in again to the area of the Adirondacks and Tug Hill plateau – use the instructions for [image: image9.png]Zoom to a Specific Region.



 that were given in step (5).
That will load a generalized map of the NY state landscape regions, that, in turn, is based upon more detailed maps compiled by geographers, geologists and others who had access to a wide range of data. Small distortions in the generalized map mean that, in some places, matches between landscape region boundary, geology and topography may not be exact. But, for understanding the main concepts behind landscape regions, the map serves its purpose.
11a. ((In the Layer Manager window, drag the transparency slider bar [image: image10.png]


 to the left and right to alter the transparency of the Landscape Regions map layer. Carefully note that this allows you to compare the landscapes of the region to the underlying geology and topographic data. Give evidence to support the statement that boundaries of the landscape regions generally follow the geology and topography.
We see a remarkable match between the landscape region boundaries, the geology and the topography. By zooming out or panning to another portion of NY state, similar comparisons can be made and similar matches can be found. The comparison of the three layered data sets allows students to help understand the influence of geology on landscape and topography.
OPTIONAL WORK:

Use the GeoMapApp profiling tool to take elevation profiles across different parts of the state and compare the elevations with the underlying geology. 
Look at the Allegheny Plateau region which, in this part of NY, comprises Devonian sedimentary rocks that have been subject to glacial erosion. Although the plateau has relatively high elevation, it is heavily incised by rivers and streams. Have students compare the Allegheny Plateau with the Adirondack Mountains to compare and contrast rock type, drainage patterns, elevations.

Required prior knowledge: Ability to read and interpret maps.
Short Summary of concepts and content: Topographic relief and elevation profiles. Geology maps, landscape regions. Comparison of data sets to find relationships in a map-based interface.
Description of data sets: Land elevation data compiled by the US Geological Survey. In most parts of the US, the USGS National Elevation Data set has a remarkably-detailed 10m horizontal resolution, meaning that there is an elevation value every 10m of longitude and latitude. Also used are the NY State Regents Exam Board earth Science Reference Table maps of generalized geology and generalized landscape regions which can be found on-line, for instance at this URL:

http://www.p12.nysed.gov/assessment/reftable/earthscience-rt/esrt2011-engr.pdf





















