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Who’s Gunnar Brune?

• Worked on an inventory of Texas 
springs, spring-flow and water-
quality measurements, and 
historical importance in the 1970s 
and 1980s

• Springs of Texas: Volume 1 –
Refer to if you want a highly 
detailed “cross section” of Texas 
springs; 183 Texas counties

• Springs of Texas: Volume 2 –
Currently being worked on by 
Helen Besse; 71 remaining 
counties

Brune, Gunnar, 1981, Springs of Texas—Volume 1: Fort 
Worth, Tex., Branch-Smith, Inc., 566 p.
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GUM SPRINGS
USGS 7.5-minute quadrangle

Virginia Springs
Culberson County
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What is a Spring?

• “Natural features in the bedrock or soil that function as 
discrete or clustered outlets to convey ground water to the 
surface” (Heitmuller and Williams, 2006)

• “Issues through a natural opening in the rock or soil, or may 
result from the coalescence of a large number of seeps’, 
‘the spillways through which the overflow or surplus ground 
water passes” (Brune, 1981)

• “Can be permanent or ephemeral” (Fetter, 1994)
• Spring / seep threshold – 1 pint/minute

Brune, Gunnar, 1981, Springs of Texas—Volume 1: Fort Worth, Tex., Branch-Smith, Inc., 566 p.

Fetter, C.W., 1994, Applied hydrogeology—Third edition: Upper Saddle River, N.J., Prentice Hall, 691 p.

Heitmuller, F.T., and Williams, I.P., 2006, Compilation of historical water-quality data for selected springs 
in Texas, by ecoregion: U.S. Geological Survey Data Series 230, 32 p.



Types of Springs

• Influence #1 – gravity

• Influence #2 – porosity 
and permeability

• Influence #3 – artesian 
pressure

• Influence #4 – thermal 
pressure

Fetter, 1994

Fetter, C.W., 1994, Applied hydrogeology—Third edition: Upper Saddle River, N.J., Prentice Hall, 691 p.

“Karst”



Depression-type 
(gravity) spring along a 

joint (in soluble 
limestone)

Near Canyon Dam, Comal County

Combinations 
of Spring 

Types



Types of Texas Springs - Conduits
From Brune,1981
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Types of Texas Springs - Diffuse

From 
Brune,
1981

From Brune,1981
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Hannah Spring

Lampasas County

Yellow-colored sulfur 
deposits



Ogallala and 
“gyp” springs

Fern Cave

Briscoe County

Layers of gypsum in bed of 
Little Red River

Briscoe County

Caprock Escarpment

Briscoe County



Importance of Texas Springs

• Recreation
• Historical or cultural

significance
• Municipal or industrial 

water supply
• Unique features in their 

own right; aesthetic 
value

Hancock Springs in Lampasas

• Discrete connections between ground water and surface water; water 
budget studies; education

• Maintain base flow for numerous perennial streams in Texas
• Form unique habitats for a variety of species, including rare, threatened, 

and endangered species



Contribution to Surface Water

San Marcos River downstream from San Marcos, Hays County



Unique Habitats

Cienaga downstream from San Solomon Spring, Reeves County



Historical and Cultural Importance

Old map of Fort Richardson 
and Jacksboro, Jack County; 
source (Brune, 1981)

Old advertisement for 
Sutherland Springs, Wilson 
County; Image courtesy of 
Chad Norris (TPWD)



History of Assessment 
in Texas

• USGS monitoring began in 1894 – Barton Springs 
in Austin (Comal, San Felipe, and Las Moras 
followed in 1895)

• Meinzer (1927) – called attention to large springs 
in the U.S. and proposed a magnitude 
classification system

• Texas Board of Water Engineers (TBWE) and 
Texas Water Commission (TWC) county records 
of wells and springs – 1930s-60s

• Texas Water Development Board (TWDB)

• Gunnar Brune (1970s) Landa Lake in 
Landa Park, New 

Braunfels, TX; 
formed by Comal 

Springs; July 1956
Photo provided by 

George Ozuna, USGS

Meinzer, O.E., 1927, Large springs in the 
United States: U.S. Geological Survey 
Water-Supply Paper 557, 94 p.



Ten Largest Texas Springs

23.761939, 1955, 
196230EdwardsBig Paint 

Springs301619099523801

28.35

1899, 1904, 
1919–25, 
1932–84, 

1992

24PecosComanche 
Springs084445004

30.6

1900, 1904, 
1919–25, 
1931–36, 
1941–86, 

1990, 1997, 
2001–04

24ReevesSan Solomon 
Spring08427500

41.3
1924, 1928–
1929, 1937, 
1944–2003

30ComalHueco
Springs08168000

44.71895–1963, 
1970–200432BexarSan Antonio 

Springs08177818

65.011978–200432TravisBarton 
Springs08155500

86.8
1889, 1895–
1939, 1952–
1971, 1997

31Val VerdeSan Felipe 
Springs08452800

14631921–6824Val VerdeGoodenough
Springs084485002

17411956–200432HaysSan Marcos 
Springs08170000

28811932–200432ComalComal 
Springs08168710

Mean spring 
flow (ft3/s)

Period of 
record or 

year visited

Level III 
ecoregionCountySpringStation number

1Computed from continuous daily 
spring flow.
2Beneath the surface of Lake 
Amistad since 1968.
3Mean spring flow computed from 
monthly mean spring flow for period 
of record.
4Now generally dry.
5Mean spring flow includes 
numerous zero flow measurements.
6Mean spring flow based on only 
three measurements.



Comal Springs

Edwards (Balcones fault zone) 
aquifer

Comal County



Comal Springs



San Marcos Springs

Edwards (Balcones fault zone) 
aquifer

Hays County

Photo courtesy of Robin Gary (USGS)



Goodenough Springs

Edwards-Trinity 
(Plateau) aquifer?

Val Verde County

Impounded by Lake 
Amistad in 1968

Photos courtesy of 
Ted Small (former 
USGS) and Laura 

Coplin (USGS)



Goodenough Springs

Photo 
provided by 
Marcus Gary 

(USGS)

Old USGS 
gaging station



San Felipe Springs

Edwards (Balcones fault zone) aquifer

Val Verde County

City of Del Rio water supply



Edwards (Balcones fault zone) aquifer

Travis County

Photo courtesy of David 
Johns (City of Austin)

Barton Springs



Barton Springs

Photo courtesy of David 
Johns (City of Austin)



San Antonio Springs
Edwards (Balcones fault zone) aquifer

Bexar County

Blue Hole



Hueco Springs

Photo courtesy of Cassie Otero (USGS)

Edwards (Balcones fault zone) aquifer

Comal County



San Solomon Spring

Edwards-Trinity (Plateau) aquifer

Reeves County



USGS-Monitored Springs in Texas
• CONTINUOUSLY MONITORED

– 08155500 Barton Springs
– 08168000 Hueco Springs
– 08168710 Comal Springs
– 08170000 San Marcos Springs
– 08170990 Jacobs Well Spring
– 08427000 Giffin Springs
– 08456300 Las Moras Springs

• DISCRETE VISITS
– 08155395 Upper Barton Springs (QW 

only)
– 08155501 Eliza Spring (QW only)
– 08155503 Old Mill Spring (QW only)
– 08129500 Dove Creek Spring
– 08143900 Springs at Fort McKavett
– 08146500 San Saba Springs
– 08149500 Seven Hundred Springs
– 08149395 Tanner Springs
– 08177818 San Antonio Springs
– 08178090 San Pedro Springs
– 08425500 Phantom Lake Spring
– 08427500 San Solomon Spring

Las Moras Springs

Edwards (Balcones Fault Zone) aquifer 

Kinney County



Seven Hundred Springs

Edwards-Trinity (Plateau) aquifer

Edwards County

Headwaters of the South Llano 
River

South Llano River



Springs near Fort McKavett

Edwards-Trinity (Plateau) aquifer

Menard County

San Saba River

Headwaters of the San Saba River



Jacobs Well Spring

Trinity aquifer

Hays County

San Saba River

Headwaters of Cypress Creek
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Spring-Water-Quality Synthesis

Mean dissolved 
solids

• Low in East Texas 
(water-bottling 

companies)

• High in West Texas 
(long, deep flow paths)
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USGS Links for Texas Springs
Real-time streamflow (spring-flow) data:

http://waterdata.usgs.gov/tx/nwis/rt

Database (geodatabase) of Texas springs: 

http://pubs.water.usgs.gov/ofr03315

Database of water quality for selected Texas springs:

http://pubs.water.usgs.gov/ds230

THANK YOU ENVIRONMENTAL DEFENSE &

THE LADY BIRD JOHNSON WILDFLOWER CENTER!

While you’re here today, 
check out the USGS 
poster by MaryLynn
Musgrove on work at 

Barton Springs!


