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The purpose of this guide is for the chaperones on this trip to be able to point out areas of interest to the students and ask them questions along the hike that students will be responsible for answering in their provided blue books.  All students will submit their answers at the end of the hike to their science teacher for a grade.  When you come to a place in the guide book that asks for student responses, please be sure all students hear the question and have an opportunity to respond to the questions.   

Prior to the hike, students have been asked to draw a picture of each of the following:  A natural spring, an aquifer, and a diagram of the water cycle.  They should make corrections to their drawings as they walk thorough the area.  

Watch out for Poison Ivy (Toxicodendron radicans)!!
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Barton Creek Greenbelt Entrance (Loop 360 & Mopac) at Gus Fruth Park
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At this entrance to the greenbelt, you will notice several areas of “float”, where rocks from up high have moved down the slope of the land as they have become loosened over time.  

In this area you will find several examples of fossils, quartz crystals, and chert.  The bedrock here is limestone, a carbonate rock common throughout Texas and most of the United States, extending upwards towards the Northeastern parts of the U.S.

As you begin your hike keep an eye out for fossils, especially for several Brachiopods, and Exogyra Arientina (an ancient oyster very commonly found in the Barton Creek Greenbelt).  Some of these fossils will be loose, others will be imbedded in the limestone rocks.  A Guide for the common fossils can be found at the back of this guidebook.  If students find fossils along the way, encourage them to identify them from your guidebook, and yes, they may keep a few small fossils!

Questions for Spot 1:

1. What is float?

2. How do you think the limestone bedrock was formed in this area?

3. Why are fossils so common in sedimentary deposits, like limestone?
Campbell’s Hole: Water Quality Testing
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Campbell’s Hole is a popular swimming hole, and a great place to see the rocks that make up the upper third of the Edward’s Aquifer.  The rocks that you can see in the exposed cliff were laid down about 100 million years ago (during the Cretaceous period), when a shallow inland sea covered much of Texas.  The water in this area was very shallow and extended for hundreds of miles across Texas.  There was a large coastal reef between Austin and Houston that blocked wave action from disturbing the central Texas Area.  So, central Texas Marine waters were relatively clam and very salty, similar to the modern day Caribbean.  

Shelled organisms used minerals dissolved in the water to produce larger, harder shell structures.  The most common minerals in this environment, carbonates, included the clear mineral calcite.   Many of these brachiopods are found in the fossiliferous bedrock we are hiking on today.  Over time these remains built up to layers that are several hundred feet thick.  Faults throughout the rock formations contribute allow for water to flow directly to the Edward’s Aquifer.  

If there is water present, student groups should do a few water quality tests in the Campbell’s hole area.  The guidebook in each water quality test kits details the instructions for each test.  Have them record their results in their blue books.
Data for Spot 2:

	TEST
	DATA (use correct units)
	Rank (from booklet)

	Temperature 
	
	

	Turbidity
	
	

	Dissolved Oxygen
	
	

	pH
	
	

	Nitrates
	
	

	Phosphates
	
	


Barton Springs Pool:

On average, Barton Springs flows at a rate of about 53 cubic feet per second.  When flow at the springs is normal, about one-tenth of the spring’s discharge is pumped out.  But during low flow conditions (drought) when we need to pump more water, and the aquifer is not being replenished by rainfall, the spring’s discharge is reduced by more than 50%. In extreme drought conditions, like those experienced in the 1950’s, Barton Springs could possibly run dry until replenished by rainfall.  Pumping from the spring’s discharge can also dry up parts of the Recharge Zone.
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Barton Springs is actually made up of 4 springs, 3 of them named for the daughters of the original owner, William Barton.  The main spring, Parthenia Spring discharges into the Barton Springs pool near the diving board.  Zenobia Springs, located in the sunken gardens southeast of the main spring, is also called Old Mill Springs.  In 1879, there was a three-story tall flour mill built on the site.  Eliza Spring is found behind the concession stand north of the pool.  The fourth spring, on the south bank is Upper Barton Spring.  This spring only flows when the other three are overflowing.  
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During heavy rains, high levels of bacteria result at the springs.  Turbidity increases as well, causing the pool to be closed.  Even though we can’t use Barton Springs for a drinking water source, it is an excellent spot for recreation.  It is inevitable, though, that continued degradation of Barton Springs water quality with more construction and removal of vegetation is predictable.


Questions for Spot 3:

1. How many springs make up “Barton Springs”?

2. Why don’t we use Barton Springs as a drinking water source?

3. What will be the downfall/cause of problems in Barton Springs?

Eliza Springs

The Edward’s Aquifer is the most diverse subterranean Ecosystems in the world.  With in the 48 contiguous United States, Hayes County, Texas, with 26 species of stygobytes (aquatic, cave dwelling organisms), has the most diverse community of stygobytes .  Travis County, Texas has 35 troglobitic (terrestrial, cave –dwelling) species, the second most diverse community of troglobites.

Barton Springs is home to the only confirmed location of Eurycea sosorum, Barton Springs Salamander, and Eurycea waterlooensis, Austin Blind Salamander.  The Barton Springs Salamander is found at the mouth of Eliza Springs, Barton Springs Pool, Old Mill Springs and Upper Barton Springs.  The Austin Blind Salamander is protected by the endangered species act, while the Barton Springs Salamander is a candidate for protection.  They are monitored at the spring sites once a month for population stability, health issues, and ecological changes.

[image: image4.jpg]



[image: image5.jpg]




Barton Springs Salamander


Austin Blind Salamander

Both species are neotenic (aquatic stage only), lungless (they breath through external gills and their skin) salamanders that are dependent on the quality and quantity of groundwater.  Over pumping of water could cause their habitats to dry up, and development in the Barton Springs area can increase pollutant runoff, which degrades the water quality of the springs. 

Questions for Stop 4:
1. Why are the Barton Spring Salamander and the Austin Blind Salamander so carefully monitored?

2. In the future, what will determine the success of these salamanders in Barton Springs?

3. How do these salamanders breathe?  How will over pumping of the springs cause a problem for them?

Glossary Of Terms

Aquifer:  a permeable formation that stores and moves groundwater in large amounts to supply wells.

Artesian Zone:  an aquifer containing water under pressure.

Brachiopod:  any mollusk-like, marine animal of the phylum Brachiopoda, having two shells; a lampshell.

Breccia:  a rock composed of angular fragments of older rocks cemented together.

Calcite:  a common mineral made of crystallized calcium carbonate (CaCO3); a major component of limestone.

Carbonates:  sediment or sedimentary rock formed by the precipitation of carbon from a liquid solution of carbonates of calcium, magnesium, or iron.  Limestone is an example of a carbonate rock.

Carbonic Acid:  A weak, unstable acid (H2CO3), produced by carbon dioxide dissolved in water.

Chert:  a sedimentary form of fine-grained quartz rock, found in concretions and in beds of rocks.

Contributing Zone:  a zone of the Edward’s Aquifer where water that runsoff from the land feeds streams that flow over impermeable limestone until they reach the recharge zone.

Fossiliferous:  containing fossils.

Impervious Cover:  a groundcover that water cannot flow through.

Indicator Bacteria:  bacteria used to determine the quality of the water at a source.

Internal Drainage:  an area of land where no runoff flows to a creek, stream, or lake, but soaks into the ground to become ground water recharge.
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Water that arrives at Barton Springs flows along two major paths, the Manchaca Flow Route and the Sunset Valley Flow Route.  The first recorded contamination of Barton Springs was reported to the city of Austin in 1922.  The contamination was due to many habitations and the long distance that the water flows at a shallow depth below the surface.  In the early 1900’s bacterial contamination was found to have originated from human refuse, and that the source of this contamination came from far away.  Since then, Barton Springs was found too sensitive to be relied on for regular drinking water.
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Figure 1.2 Location of Barton Springs -
in Southwest Austin, Travis County -
Barton Springs/Edwards Aquifer Conservation District B —








