ENV 100 LAB 2
PRELAB
SPRING SEMESTER

 Riparian Plants 

Section 1 
Important Logistics

This lab will meet at the Reno Sports Complex/Rancho San Rafael north of UNR (see map on WebCampus).  We will study the Evans Creek riparian area. This is an outdoor lab, so dress for the weather.  Closed toe shoes and long pants are recommended.  Consider carpooling with other students in your lab section and please allow time for finding the lab.  Parking is free.  Labs will begin promptly at their designated times.  Please bring a calculator, and this prelab.   

Section 2 
Goals and Objectives
· Define “riparian zone”

· Identify common riparian trees and shrubs

· Review anthropogenic impacts on riparian zones

· Collect vegetation data using line transects

· Compile and interpret data using graphs and tables

Section 3 
Concepts

What’s a riparian zone?

A riparian zone is the land, soils, and plants immediately adjacent to the river, with distinctive vegetation and soil characteristics due to added moisture from the streams and the increased disturbances from periodic flooding events.

Riparian areas tend to have tree species that require more water, like deciduous trees. Along the Truckee River, these trees visually contrast with upland coniferous trees during spring and summer months because of the brighter green colors from the leaves and during the fall because leaves are generally turning yellow. Changes in this vegetative community along the upstream downstream gradient occur due to changes in elevation and climate as well as geomorphic (“changing earth”) changes associated with the river and landscape. 
Ecosystem Services provided by Riparian Zones


Riparian zones provide several important ecosystem services.  Riparian plants stabilize streambanks with their extensive root systems and minimize erosion.  Riparian plants also add organic matter to the ecosystem, which is needed for plant growth.  Cover provided by riparian trees and shrubs lowers water temperature in streams and rivers.  Riparian plants and shrubs also provide food, cover and nesting sites for numerous birds, insects and mammals.  


Properly functioning riparian zones keep water on the land longer, recharge aquifers, capture sediment and improve water quality.  In addition, functioning riparian zones can withstand most droughts and floods.  Floodwaters create new sand and gravel bars that are ideal for cottonwood seed germination.


Humans value riparian zones for recreation (fishing, swimming, rafting) and aesthetics.  Riverfront property can be more expensive than upland property.

The Truckee River Watershed and Riparian Zones
Evans Creek is located in the middle section (shown in lavender, figure 4, Prelab 1) of the Truckee River Watershed.  Evans Creek is in the Sagebrush Steppe Life Zone, at an elevation of approximately 4700 ft.  Although the predominant vegetation in the Sagebrush Steppe Life Zone is sagebrush, rabbitbrush and bitterbrush, the vegetation adjacent to the creek here is quite different from the rest of the life zone. 

Common Riparian Trees and Shrubs

Riparian vegetation changes depending on soil types, elevation, moisture levels and climate conditions.  Streamside areas can be dominated by coniferous trees, deciduous trees, shrubs or herbs.  Evans Creek represents a riparian area dominated by deciduous trees, namely cottonwood trees, and shrubs, particularly willows.  


Cottonwoods are tall (up to 120ft) trees common to streamsides and floodplains.  The name Cottonwood refers to the soft, cottony hairs that disperse cottonwood seeds in the wind.  Cottonwood trees grow rapidly, are shade intolerant, and store large quantities of water in their wood.  Two species of cottonwoods are found at Evans Creek – Black Cottonwood (Populus balsamifera ssp. trichocarpa) and Fremont Cottonwood (Populus fremontii spp. fremontii).  Black cottonwoods are found up to 7000ft elevation on the east slope of the Sierra, and feature dark gray furrowed bark, and shiny dark green triangular leaves (silvery color on underside of leaf), 3 to 6 inches long, with round leafstalks.  Fremont Cottonwood trees (40 to 80 ft) are smaller than Black Cottonwoods, and found mostly below 5,000ft elevation on the east slope.  Fremont cottonwoods have leaves 2 to 3in long and wide, yellow-green color on both sides of the leaf, with flattened leafstalks (Figure 1).

  Note – insert diagrams of local riparian tree and shrub species here.  I use the reference below for our common Eastern Sierra Nevada species.
Figure 1 – Black Cottonwood (Populus balsamifera spp. trichocarpa) Fremont Cottonwood (Populus fremontii spp. fremontii) and Willow (Salix spp.) from Sierra Nevada Tree Identifier, Jim Paruk (1997).


Willows are common in areas with wet soils, and grow as shrubs or trees, depending on the species.  Willows feature long, narrow, simple (not compound or divided) leaves, yellow to reddish twigs and narrow clusters of “pussy willow” flowers in the spring.  Black willows (Salix nigra) are found throughout Evans Creek, providing cover for birds and wildlife, food for beavers and stabilization for streambanks.


Other trees and shrubs found at Evans Creek include sagebrush, rabbitbrush, wild rose, and Russian olive.
Anthropogenic (Human) impacts in the Riparian Zone  
At one time, the majority of the “middle” Truckee River Watershed was lined with cottonwood trees.  A biological survey led by Clarence King in 1868 described the “fertile valley of the river” and its “exceedingly dense willow-jungles…studded with fine large cottonwood trees…”  A young naturalist on the expedition, Robert Ridgway, identified 91 species of birds during a three week period near Wadsworth, along the lower Truckee River.  Over one hundred years later, two University of Nevada Reno professors spent five years recording bird species in the same area.  Of the original 91 species, 42 bird species had completely disappeared from the lower Truckee River.  An article in the 1874 Nevada State Journal describes a visit to two islands in the Truckee River near downtown Reno.  The article notes “there are four islands, formed by the branching of the Truckee, from one to five acres in extent, thickly covered with willows and cotton wood…wild flowers, gooseberries and currants, grow abundantly…shade made so perfect by the overhanging trees that scarcely a ray of sunshine penetrated…”
Although a few stretches of the river are still lined with cottonwoods, most are not.  Where have all the cottonwoods gone?  The landscape was altered over time by river channelization projects, draining wetlands, use of adjoining lands for agriculture and livestock grazing.  The Flood Control Act of 1954 changed rivers across the U.S.  In Reno, the U.S. Army Corps of Engineers conducted extensive river channelization (straightening and deepening) through much of downtown Reno.  Flood prevention efforts have played a big role in reducing cottonwood seed germination.  Cottonwood forests are now some of the most threatened woodlands in the U.S.

In addition to the disappearance of many bird species and riparian plants, and changes to the river channel, the presence of invasive plants and animals is another sign of a compromised riparian zone.  Russian olive trees, for example, can outcompete native cottonwoods.  Tamarisk, or salt cedars, have invaded many western riparian zones.  Tamarisk have deep root systems, thrive in saline, alkaline soils (like the soils of the lower Truckee River) and therefore outcompete and replace native willow and cottonwood species.

Vegetation Sampling

Plant ecologists use a variety of sampling techniques to identify and record the plant species present in a particular area.  In this lab we will use line transects, which consist of measuring tapes stretched out perpendicular to a baseline.  Line transects can be placed at regular or random intervals along the baseline, and sampling points along the transect can also be at regular or random intervals.  We will use regularly spaced intervals along the baseline and the transect for sampling (see Figure 2).


During the riparian lab we are collecting baseline data – useful for recording the current condition of an area for future comparisons.  Vegetation sampling can show how areas change over time.  For example, if only mature trees are present, the site may not have the ecological processes needed to favor establishment of new trees.  Vegetation data can also be used to compare conditions at different sites along the same river.


[image: image1]
Figure 2 – Line transects spaced at regular intervals along a baseline
Section 4 
What we will do during lab

This lab will focus on identification of common riparian trees & shrubs, and data collection.  Students will work in small groups and collect vegetation data along a line transect, then compile their data with the other groups.  Your lab TA will bring data tables.  The assignment for this lab is a lab report, due at the start of Lab 3.  You will receive lab report instructions during lab.
Section 5 
What to know for the quiz
Be familiar with the following terms and concepts:

· Riparian Zone

· Cottonwood

· Willow

· Line transect

· Watershed

· Human impacts on riparian zone

· Floodplain

· Ecosystem Services
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