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Appendix 2 Selected Field Photographs



Figure 6 (top) The native milfoil Myriophyllum
heterophyllum compared to Myriophyllum
spicatum a non-native milfoil (bottom).
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Figure 7. (top) Colony of Ceratophyllum demersum a non-rooted
but attached macrophyte. (bottom) Sagittaria platyphylla creates
dense low growing turf like colonies.
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Figure 8. (top) Hygroamblystegium varium is an aquatic moss found
in the area of the headwaters. (bottom) Filamentous algae was
commonly covering other vegetation and submerged structure in the
Slough Arm.
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Abstract: From September 2009 to January 2010 field technicians from the River Systems Institute conducted an intense aquatic vegetation
inventory and mapping project as part of the San Marcos River Observing System. This survey included collecting, identifying and recording the
location of all obligate aquatic plants that live along the San Marcos River System. As part of this project the aquatic vegetation of Spring Lake was
mapped in GIS for the first time providing a solid baseline for future restoration projects.

Spring Lake, Hays County Texas is the headwaters of the San Marcos River. Impounded in 1849 this small reservoir is considered critical habitat for
several endangered and threatened species including the fountain darter, Etheostoma fonticola; San Marcos salamander, Eurycea nana and Texas
blind salamander, Typhlomolge rathbuni. Texas wild rice, Zizania texana, historically has inhabited the area now inundated by Spring Lake but its
distribution is now restricted to a few locals within the lake. Several introduced species including Myriophyllum spicatum, Hygrophila polysperma,
and Colocasia esculenta are now common. Historical data suggests that the number of introduced plant species has increased from two, identified
in 1930, to the present number of thirteen.

Survey protocols included identifying plant species, collecting voucher specimens for the Texas State University Herbarium, delineating vegetation
stands via snorkel/kayak and tracing stands with a Trimble HQ gps mapping unit to produce a vegetation polygon shape file viewed in ARCview by
ESRI.

Introduction:

From September 2009 to January 2010 field technicians from the River Systems Institute conducted an intense aquatic
vegetation inventory and mapping project as part of the San Marcos River Observing System. This survey included collecting,
identifying and recording the location of all obligate aquatic plants that live along the San Marcos River System. As part of this
project the aquatic vegetation of Spring Lake, the headwaters of the San Marcos River, was mapped for the first time in ARCview by

ESRI providing a solid baseline for future restoration projects.

Covering approximately 22 surface acres (9 hectares), Spring Lake (Figure 1.) is formed from the impoundment of the
San Marcos Springs, which provide base flow to the San Marcos River (Mathews, 2005). This small reservoir is situated over the
Balcones fault zone and is fed by an artesian spring system issuing from the karstic Edwards Aquifer. The San Marcos Springs are the
second largest spring system in Texas producing an average of 167 ft®/sec. (5m3/ sec.) and experienced a minimum flow of 46
ft3/sec. (1.3m3/sec.) in August of 1956 ( Saunders et al, 2001). Spring Lake can be divided into 3 major sections, the spring section;
slough section and the lower lake section. The spring section or Western arm contains the major spring openings and most minor
springs. It is characterized by exceptional water quality, clear water and consistent water flow. It is also the section most utilized by
scuba divers and glass bottomed boats. This is also the deepest section of Spring Lake reaching a maximum of 26 feet (8 meters).
The slough section or Eastern arm, is the region consisting of flooded Sink Creek. This section is fed by surface runoff and is
characterized by higher variability in water quality and flows dependent on weather conditions. Depths here can reach up to 19 feet

(6 meters). The lower lake zone, is the area immediately above the Spring Lake dam. This section is identified as the confluence of



the spring arm and the slough arm and is characterized as mostly shallow, with strong water flow. This section is the only area of the
lake where the endangered Texas wild rice, Zizania texana, can still be found. Spring lake is considered critical habitat by the U.S Fish
and Wildlife Service (USFWS, 1996) for the fountain darter, Etheostoma fonticola, San Marcos salamander, Eurycea nana, and the

Texas blind salamander, Eurycea rathbuni.

Besides its environmental importance Spring Lake has a colorful history of human occupation, and utilization.
Archeological evidence suggests that San Marcos Springs have been inhabited by humans for 10,000 to 12,000 bp, and Spanish
discovery of the springs is recorded around 1691 (Kimmel, 2006)( Saunders et al., 2001). While a Republic of Texas Post was
established in 1840, main use of the site for recreation came about after the lake was impounded in 1849. Through the 1900’s Spring
Lake was the site of construction for the Spring Lake Hotel, 1929, and later Texas’ first amusement park, Aquarena Springs. Currently
Spring Lake and surrounding area is owned and operated by Texas State University-San Marcos as an interactive educational park,
providing underwater views of Spring Lake via glass bottomed boat tours and research area for Texas State University-San Marcos

(Kimmel, 2006).

Figure 1. An aerial photograph of Spring lake looking northeast. The Spring section is
located on the left, while the Slough section is located on the right. Courtesy of Texas
Water Development Board












native range Cabomba is relatively rare in Texas and the possibility of its introduction into Spring Lake or the San Marcos River
cannot be ruled out. In his article for the San Marcos Record, My River of Innocence, C.W. Wimberely wrote “While several species of

aquatic plants were being gathered from across the lake and river to be marketed across the nation for decorative use in aquariums, the

underwater flowering cabomba, with other marketable species were introduced to these waters...” (article undated).

Vallisneria spiralis- This species name is historically synonomous with Vallisneria americana. However the true species V. spiralis is
native to Europe. This species in not common in Spring Lake and the only significant patch exists above the dam spillway. It also
occurs sporadically around deeper areas of the lake and has been collected around Blue Hole spring approximately 27 feet

(8 meters) deep. However, Vallisneria has been planted into Spring Lake as part of several restoration efforts only to be eaten by

turtles and other wildlife (Wallendorf, pers. com.)".

Previously identified as the native Vallisneri. americana this species has been confirmed as the European species,
commonly referred to as Italian Val, by Dr. Don Les at the University of Connecticut by genetic analysis. This is the first documented
case of this species in North America (Les, pers. com.)’ A native of Italy, Southern Europe and North Africa, historical documents

indicate this plant was introduced into the San Marcos River System for the aquarium plant trade.

Myriophyllum spicatum- Another common introduced species in Spring Lake. Bruchmiller and Seaman listed Myriophyllum
brasiliense (M. aquaticum) for Spring Lake referring to it as parrot’s feather. Towns was first to list Myriophyllum spicatum in her
study. While M. aquaticum is found in the San Marcos River, it has not recently been found in Spring Lake. The estimated coverage

of M. spicatum by Towns in 2002 was 4%. The estimated coverage of M. spicatum in 2010 is 9%.

Hydrilla verticillata/Egeria densa/Elodea canadensis- The presence of these three Figure 3. Devall’s purposed Elodea canadensis.
The large blooms on the plant indicate Egeria

species is one of contention. Elodea canadensis, a North American native, was listed and ~ densa.

PLATE 11

photographed (Figure 3.) by Devall who stated that “ Since being planted in the lake some ten

Eloden copadensis

or eleven years ago, Elodea canadensis has spread over the entire lake and is found to be more

abundant than any other single form.” However, the USDA PLANTS database does not list this

species as occurring in Texas and no Texas record exists in the Lundell Herbarium,

! Aaron Wallendorf, Aquatic Maintenance Supervisor, Aquarena Center. 2010
’Dr. Don Les, Plant Systematics, University of Connecticut, 2010
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