Answer key for parts 2-3  WSU DP 2012
Part 2 Water on diagrams and in tables

The following questions use the above diagram of groundwater in Florida.  Spot X is 325 km from point A along the transect A - A’.

1.  What is the minimum depth a well at X will need to be drilled in order to reach the aquifer that is recharged near pt. A?


250 m

2.  How deep should the well at X be drilled to provide a reliable source of water over a long term?


somewhere around 400 m
Use the above diagrams of river cross sections for questions 3-5

3.  What river is the deepest?

Potomac

4.  What is the numerical value of the deepest part for the river you named in Q 3?

+/-  16 m

5.  Which river width is most likely taken across a turn or meander?

Ipswich, deeper channel on outside of turn

Use above figure 10.10.

6-7.  According to these diagrams, what are the two largest effects an increase in the discharge rate has on a section of the Colorado River?


 Raise the surface, scour the bottom channel
8-10.  Compare the Brahmaputra and Mississippi Rivers.  Offer three (3) reasons why the average discharge of the Brahmaputra is greater than the Mississippi even though its watershed is less than 1/3 the area of the Mississippi’s?


More rainfall (because it is tropical)


More runoff -- harder soil, steeper watershed, Mississippi larger watershed, so more time for water to be absorbed by soil before reaching river


Less evaporation -- faster flow, shorter time in river


More stored water -- B. headwaters in Himalayas so there is glacial melt adding to the rainfall

Part 3 Rivers and lakes on a map  
Answers are written in italics

This station deals with how rivers and lakes appear on topographic maps.

Use the photocopy of a map section to answer the questions.  This map comes from the topographic map of Glacier National Park, Montana.    A copy of the original map may be in the room that you can look at if you have trouble finding features on the photocopy.    

The North Fork Flathead River is the main river on this map.  It is in the center of the map.  To help you locate places more quickly on the map, the locations listed in questions 1-11 are highlighted in yellow.  

1A.   What  direction does the North Fork Flathead River flow?  


South, southeast

1B.    Give one bit of evidence supporting the  answer you gave in question 1A.


Elevations get lower as you move south along river, tributaries make branching pattern outward like a tree if river flowing to bottom of map.

2A..  How many vertical feet does Logging Creek drop from Logging Lake to the Logging Creek Ranger Station?


373 feet.  (Logging lake has indication that it is 3810 ft., Ranger station is 3437
2B.  What is the average drop of this section of Logging Creek in feet per mile?


373 feet divided by length of this section.  Measure section with string or map wheel.  Convert this distance to miles according to scale found on copied key.

3.  What is the name of the river feature just upstream from the Logging  Creek Ranger Station? 


 Notice how river forks, these are the beginnings of oxbows.
4.  Does the North Fork Flathead River show any evidence of flooding near the stretch near Home Ranch Bottoms?    Provide an explanation for your answer.


Yes, this is flat stretch -- no contour lines. A flat area near a river is a flood plain.  South of the words “ home Ranch Bottoms,”  you should see some small lakes and marshy area.  The fact that these are permanent features suggest flooding because there is no other obvious source of water.

5.   Which area has the faster rate of runoff -- south of Glacier View Mountain or  east of Anaconda Hill?    Explain how you determined this.


south of Glacier View Mountain -- it is much steeper than the area around Anaconda Hill so runoff should be faster.

6A.  Northeast of Grace Lake you should see the word “divide.”  This is a continental divide.  How is a divide important to rivers?


Divides separate watersheds.  When you cross a divide, you go into a new watershed.  In this case, water west of divide flows to the Pacific Ocean, east of divide, water flows north to Canada. Further south from here the east side goes ultimately to the Missouri/Mississippi system.
6B. What would happen to the amount of rainfall you would expect if you crossed the divide going to the east one or two map map widths?


Expect less rain to the east because the mountains cause a rain shadow.  Since prevailing wind should be from west to east, rainfall will be heavier as the clouds are pushed over the mountains.  After crossing divide, little is left.
7.  How would you describe the relationship of Cummings Creek to Quartz Creek?  Cummings Creek is a tributary of Quartz Creek.
8A.  What is the source of water for Grace Lake?  Vulture Glacier -- see the two streams flowing from it.,
8B.  Estimate the water temperature at the bottom of Grace Lake.  


4 oC.  Glaciers are ice, run off is melted ice so very close to freezing temperature.  At the lake, more dense water will sink to bottom.  Water is most dense at 4 oC, and with only a short, steep trek to the lake, the water hasn’t warmed up much if any.  
8C.  What water quality problem might you expect in Grace Lake?  


As a glacier fed lake, there is likely to be a great deal of glacial flour -- finely ground up rock.  As a result, the turbidity (cloudiness) of the lake will be very high.  Glacier lakes often appear green from the suspended solids.  Looking at them from higher elevations, they can look like clouds.
9A.  At BR 3364 (east of Glacier View Mountain), which side of the river  -- east or west -- is probably moving more quickly?  Explain your reasoning.


On a turn, the river is moving faster on the outside turn.  So answer is east.

9B.   At BR 3364, the river abruptly changes direction.  Offer a possible explanation for why the river turns instead of going straight.  


River shows signs of being fairly old so something important is happening to keep the flowing in this direction.  Two possible ideas:  the rock of Huckleberry Mountain is dense and resists erosion.   Another idea is that glacier cut through the two mountains, leaving an area of rapidly descending land, which pulls the water through quickly.  Looking at the overall topography, not on this map, the river looks like it continued to flow southeast.  The retreating glacier might have dammed it at this spot, enabling erosion to break through the ridge.
10.  If you were at the north end of Grace lake with a view of the surrounding area (not blocked by trees)  would you see a waterfall?  Explain your answer.   


Based on the topography, you might expect yes as the river flows over very close lines, therefore steep surface.  However, the map symbol for a fall, a blue line across the river isn’t present.  Many other falls are marked on this map, so there probably isn’t a fall.  

11A.  Assume the surface of Cyclone Lake is a circle.  What is the diameter (in kilometers) of the lake using for a diameter a west-to-east line from the stream coming into the lake from almost due west to the outflow on the east side?  At your table is another portion of the original map that you may need to use.  


0.9 km 
11B.  Southwest of Cyclone Lake is a “square” formed by a dotted line and with a “21” in the middle of it.  Imagine that 3.00 cm of rain falls uniformly over the square.  What volume in m3 of rain fell?  If needed, use the conversion for the map that meters = feet x 0.3048.  (The dotted lines actually form a “section” of a township, and these sections are based upon a common measurement.)


1 mi x 1 mi  x (5280 ft /mi) 2 x (0.3048m/1 ft)2 x 0.03m = 77,700m 3
11C.  The landform in square 21 has a texture such that 70% of the falling rain becomes runoff.  If the runoff from the square as described in 12B flows into Cyclone Lake and we assume that Cyclone Lake is temporarily dammed up so that no water leaves, what is the minimum number of cm that Cyclone Lake should go up?  Remember, this is an unusual rain event.  Rain did not fall over the lake or any of the squares besides 21 and all the water in 21 that runs off will drain towards Cyclone Lake. 


77,700m 3 x 0.7 = 54400 m 3 entering lake


Lake area = 3.14 x 450m x 450m = 635850 m2

volume/area = 54400 m 3 / 635850 m2 > 8cm  (1 significant digit)
12. Offer a brief explanation for the formation of Logging Lake.


Most likely a glacier carving, probably with some type of moraine at the output.  

