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The purpose of this lab is to use Google Earth Pro (GEP) and external web sites to study habitat alterations to the Black, Cedar, and Duwamish Rivers in the south Seattle area. The instructions below will use the Google Earth layers and tools that were introduced in Lab 1.

Part I: Black River Google Earth Pro (4.5 Points)
From the desktop, click to start GEP.  In the “My Places” window you will find a folder labeled Lab 4: Duwamish, Cedar, Black Rivers.  Similar to the folder you manipulated in Lab 1, all of the data layers for this lab will be found in this folder. 

This GEP project includes several layers created from data collected at different times in recent history. This information was taken from the Puget Sound River History website. Additional information may be found by visiting the River History website from the link on the lab web page. The different types of layers are as follows:

· GLO Plat maps of study area – The General Land Office (GLO) mapped the Puget Lowland between about 1850 and 1890. 

· T-SHEETS – a.k.a. topographic sheets. These maps were created by the U.S. Coast & Geodetic Survey, and are the most comprehensive and detailed early map representations of nearshore conditions in the second half of the 19th century. (Note the limited area coverage.)

· Aerial photos – taken at various times in the past. These photos have been orthorectified (corrected to be true representations of the earth’s surface) prior to inclusion here.

1) (1 pt.) Make the “Western WA Major Water Bodies” and both “Western Washington Major Rivers and Western Washington Rivers” layers visible. Identify Lake Washington, and zoom in on the south end of the lake (make sure that you don’t zoom in too far – you want to also be able to see the rivers and streams connected to Lake Washington).

a) What major river runs into the south end of Lake Washington? _____________________ 
b) What large river flows into Puget Sound to the west of and parallel to Lake Washington? _____________________
c) What is this river called farther to the south? _____________________
d) What is the name of the small stream that flows westward into the larger river that enters Puget Sound? _____________________
2) (3.5 pts) Examine this area and the changes that have occurred over time. Turn off the water bodies and rivers layers, which depict recent conditions. We will use these layers these later for comparison.
a) (0.5 pts.) Describe the paths of the Black & Cedar Rivers in the GLO’s (1860’s – 1880’s) and TSHEETS (use the layer for the year 1902). Note that some names are different from modern names.
b) (0.5 pts.) Based on these oldest layers, what can you tell about the direction of flow in these rivers? Zoom in closely as necessary. 

c) (0.5 pts.) What difference is visible in the path of the Cedar River in the aerial photos (1940)? Focus on the same area shown, compare to older layers, and magnify as necessary. Turn on the “Rivers” layers if they help you get oriented.

d)  (0.5 pts.) What difference is visible in the path of the Black River in the aerial photos (1940)?

e)  (0.5 pts.) Turn off the GLO and T-SHEET layers.  Using the slider function to fade the 1940 aerial photos, what do you observe about the general changes since the 1940’s in the landscape of the area of the former Black and lower Cedar Rivers?
f)  (0.5 pts.) Turn on the “WA Land Use/Land Cover.” Can you see any evidence of Black River in this modern layer? 

g) (0.5 pts.) What is the predominant type of modern land use in the area around the historic Black River?

3) (1 pt.) Turn off the “WA Land Use/Land Cover” layers, and turn on the “Seattle Area DEM (hillshade) w/ Bathymetry.”  Alternate between the “Seattle Area DEM (hillshade) w/ Bathymetry” and “Seattle Area LIDAR DEM” layers. What do you notice about this “Seattle DEM w/ Bathymetry” compared to the “LIDAR DEM”?

Part II: The Duwamish Estuary (9 Points)

The purpose of this part of the lab is to become familiar with alterations in river conformation, land use, and vegetation at an adjacent site, the Duwamish River estuary. Later we will compare it to another Puget Sound estuary, Padilla Bay.
4) (1 pt.) Turn on the 1875 “T-SHEET” layer and zoom to view the entire sheet without other layers visible. 

a) (0.5 pts.) What was the original settlers’ name for the body of water that the Duwamish River flows into? What is its name today?
b) (0.5 pts.) Describe the mouth of the Duwamish River at the time that this map was drawn. 

5) (0.5 pts.) Turn on the 1891 “T-SHEET” layer. How had area around the mouth of the Duwamish River changed since the previous map was drawn? To help interpret the difference you may want to consult the links on the lab web site for Lab4. 
6)  (1 pt.) Turn on the “1897 Historical Topo/Land Classification” layer. Pan and zoom to study the legend in the upper right part of the map.

a) (0.5 pts.) What was the main concern about land cover on the part of the surveyors who drew this map? Why?

b)  (0.5 pts.) What was the land cover of the Duwamish valley floodplain at this time?

7)  (1 pt.) Turn on the “T-sheet polygons” layer. Use the cursor to scroll over the different types of land cover, a left click on your mouse will allow identification of land cover in the area prior to alteration.
a) (0.5 pts.) List at least three types of natural land cover in the Duwamish Valley according to this map. 

b)  (0.5 pts.) Compare the habitat in the “T-sheet polygons” with the present-day lower Duwamish habitat portrayed in the “WA Land Use/Land Cover” layer. Supplement your view by turning these layers off so that you can look at the most recent (present day) images provided by Google. What land use predominates at the same locations in the lower Duwamish valley and estuary area? 

8) (0.5 pts.) Compare the area surrounding the Duwamish by looking at the present day imagery provided by Google and the “USGS Topo Maps” layers with the historical maps, including the GLO and T-sheets. Describe three major structural changes you observe in the river’s path and the shape of the shoreline.

9) (1.5 pts.) For the following questions, in addition to using GEP, you may want to use the lab web page, and/or the Washington Department of Ecology’s Digital Coastal atlas (link on the lab web page). (To use the Coastal Atlas, turn on the “Historic Estuary Maps” layer and zoom to the Duwamish area. You can set the degree of zoom at the bottom of the window.)

a) (0.5 pts.) Name at least two neighborhoods/districts of Seattle now occupy lands that formerly were submerged at high tide or at all tidal stages near the Duwamish mouth?

b) (0.5 pts.) What roads today mark the approximate northernmost and easternmost boundaries of the present-day lands that used to be in the intertidal zone or completely submerged near the Duwamish mouth.
c)  (0.5 pts.) What portion of the Duwamish still follows the approximate historic route of the channel? Use the links on the lab web page if necessary.
10) (0.5 pts.) There are six “Shorezone Data” data layers from the Washington Department of Natural Resources (DNR) loaded on GEP for Lab4. Make sure to turn off the historical maps and USGS topos, and turn on the “DNR Shorezone Data” layer.

a) Use your mouse to scroll to the different regions of the shoreline, left clicking your mouse will identify shore types.  With this in mind, what is the most common shore type for the Duwamish estuary?

b) Where can you see apparently natural shoreline? What “natural” shore types can you see? (Another useful view is available at the Washington Department of Ecology Shoreline Aerial Photos site linked from the lab web page. Search for “Duwamish.”)

11)  (2.5 pts.)Five of the DNR layers each show different types of vegetation mapped by a flyover along the shore of the Duwamish and its estuary today. View each layer separately, and click on images to determine the extent of each vegetation type in the area. To what extent can you observe the presence of eelgrass, dunegrass, kelp, sedge, and sargassum in the present-day Duwamish estuary? Record your answers in the table below.

	Vegetation type
(0.5 pts. each)
	
Status & Location

	a) Eelgrass
	

	b) Dunegrass
	

	c) Kelp
	

	d) Sedge
	

	e) Sargassum
	


12) (0.5 pts.)  Turn off the “DNR Shorezone Data” layer and turn on the “Toxicity Data” layer.  This layer contains toxicity data from sampling locations in the lower Duwamish estuary.  Identify three of the contaminants contained in this data layer.
Part III: Historical Background (5.5 Points)

The material in this exercise comes from background readings (links are on website):

http://www.historylink.org/index.cfm?DisplayPage=output.cfm&File_Id=2624
http://www.historylink.org/index.cfm?DisplayPage=output.cfm&File_Id=2986
http://www.historylink.org/index.cfm?DisplayPage=output.cfm&File_Id=1444
http://www.historylink.org/index.cfm?DisplayPage=output.cfm&File_Id=684
13)  (0.5 pts.) How did people change the course of the Cedar River in the early 20th century?

14)  (0.5 pts.) Where does the water that used to flow through the Black River reach Puget Sound today?
15)  (0.5 pts) What remains of the Black River today?
16)  (0.5 pt.) How would these changes in river configuration at the south end of Lake Washington have affected salmon migration and habitat?

17)  (1 pt.) How and why was the Duwamish River altered in the early 20th century?

18)  (0.5 pt.) What were the likely impacts on salmon of the changes in length and shape of the river and surrounding lands?

19) (1.5 pts.) Follow the link on the lab web page to the “NOAA Elliott Bay & Duwamish page,” a federal government web site describing restoration activities in the Northwest region. Follow the links to pages concerning activities to restore the Elliott Bay and Duwamish estuary. Select the pull-down menu under “Restoration Activities” taking you to “Herring’s House.”
a) (0.5 pts.) What was the original natural condition of the Herring’s House site? 

b)  (0.5 pts.) What was the condition of the Herring’s House site before restoration began?

c)  (0.5 pts.) What restoration activities are being conducted at Hamm Creek and what are their goals?

20)  (0.5 pts.) What kinds of water and sediment quality problems are present in the Duwamish River today? 






