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The Edwards Aquifer: Earth's Most Diverse
Groundwater Ecosystem?

Glenn Longley™®

SLUNMARY

Recenl studivs on the Fdwards Aquifer, o karsiic formed cavernons sestern in Texas, indicare an
extremely diverse communicy of ayuatic troglobites, Samplng of wells and springs is providing
new insighl inte the dynamics af this fascinaring sysrem, whach iv prssilly the mosl diverse sub-
erranean aguatic ecosyster knowr i the world today.

The Edwards Agquifer is found in association with the Bakones Escarpment
in central Texas, The Balcones Escarpment and Fault Zone is the dominant
structural feature in the ares, and the major faults oceur as a series of closely
spaced step faults that trend eastward in Kinney Couniy to Bexar County
area then northeastward from Bexar County to Hays County. The Edwards
Aquiler is a porous, honeveombed, cavernous limestone that cansists of fing
grained carbonate rocks between the base of the Del Rio Clay and the top of
he Glen Rose Farmation. The thickness of the porous beds of Edwards Lime-
stone varies between 122 and 152 m (Puente, 1976). The aquifer is about 282
km long, from % o 64 km wide, and has two major features: the recharge
area and the artesian area (Fig. 13, The water entering the aquiler moves first
southward from the Edwards Platean then sastward and northeastward 1o-
ward large natural outlers at Comal Springs in New Braunfels and San Mar-
cos Springs in San Marcos, Other discharges from the aquiler are Leona
Springs in Uvalde, San Antonic and San Pedro Springs o San Antonio, and
Hucco Springs north of New Braunfels, An illustration of the passible struc-
ture of the cavernous Edwards is given in Figure 2. This indicates the possible
relationship between flow and the top of the piezometric surface (Arnow,
19597, Many wells have been drilled into the artesian part if the aguifer, and
many of them in the Sap Antomoe area flow al ground level. The fauna occur-
ring in the aguifer, springs, and flowing artesian wells were sumpled during
the studies. In a few instances, pumped wells were sampled.

Recharge averages more than 616 hm? (cubic hectometers), The totul
armount of water stored in the aguifer is not known. During the period 1934

- rivectar, Bdwards Aquilier Research o Data Center. Aguatw Stanon (Hiology Departmennd
Sowhaes) Tesas Ste Universiy San Marcas, Tesas TRAAG,
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to 1975, a minimum recharge of 54.25 hm? occurred in 1956 and & maximum
recharge of 2,096 hm? occurred in 1958, In 1971, 501.58 hm?® were pumped
from the aquifer, the highest amount on record (Edwards Underground Wa-
ter District, 1977}, Estimates of water use in the future, due to increased po-
pulation pressure, indicate that discharge by pumping will exceed recharge
and all of the springs will eventually dry (U.5. Department of the Interior,
1973).

The aquifer 15 divided into three areas hydrologically: the Uvalde Pool,
San Antonio (or Central) Pool, and San Marcos Pool. These areas are con-
nected during times when the piezometric levels are high. During periods of
severe drought, it can be expected that water in these areas will be separated
by some distance. There is some biological evidence that these high points at
the base of the aguifer may be factors limiting the distribution of organisms.
An example may be the presence of two species of highly adapted cave sala-
manders Fyphiomolpe rathbuni and Typhfomofge robusea, in the 5an Marcos
Pool, {Longley, 1978) and their absence in the San Antonio Pool. Two spe-
cies of blind catfishes, Satan eurvstonus (Longley and Karnei, 1978a) and
Trogloglanis pattersoni (Longley and Karnei, 1978b), are the top of the foed
chain in the San Antonio pool. All four of these vertebrates oceur in the arte-
sian region of the aguifer.

Other aquatic vertebrates that occur in caves of the recharge zone of the
aquifer are species of the salamander genus Eurycee. These include Euryeen
triclentifera (Honey Creek Cave Salamander), Euryeea troglodytes (Valdina
Farms Sinkhole Salamander) now thought to be a hybrid swarm between E,
nectenes and £, tridentifera (Sweet, 1978), Euryeea fatitans {Cascade Cavern
Salamander), and Eurveea neotenes (an occasional inhabitant of caves from
which springs flow,

The Edwards Aguifer has a wide variety of aguatic invertebrates, The
troglobitic species are listed in Table 1. Lo addition to those mentioned in Ta-
ble I, there are several other species which are certainly troglophilic and may
be considered troglobitic by some,

In the San Marcos area, the aquifer is very narrow and the recharge zone
is near the entire artesian area. It is casy o visualize local recharge of organic
matter as the primary source of energy into the sublerranean aquatic system.
MNumerous caves occur in the recharge zone, near or in stream channels, and
they probably account for large amounts of allochthonous debris. In the San
Antonio area the aguifer is very wide, and some of the wells yielding aquatic
troglobites in southern Bexar County are 32 km from the nearest known re-
charge area. These same wells are very near {often less than 1.5 km} to the
“bad water zone."” The wells in the “*bad water zone" have high total solids,
sulfur compounds, high temperatures, and are also anaerobic. The Edwards
formation dips downward to the south. Down dip from the deep wells in Be-
dar County oil occurs in the Edwards formation, The wells sampled in sou-
thern Bexar County were as much as 60% m deep. These same wells are
known to produce small amounts of oil, The amount of oil produced seems
to increase when the artesian pressure in the agquifer lowers. The blind catfish
are found in these wells along with a varied invertebrate fauna. [t is unlikely,
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Table L Treelobins agoein vericbrace fauna of the Edwarnds Aguaily

TAXA

LOCATION

Phivium Plarvhelminthes
Sphufiaplong mohel

Fhylem Mollusca
Harwrva (Hlawffens mcn
Spocics A (snail)
Spccies Ho(snail)
Spectes O (snaly

Fhylum Annehida
Species A (Hirudineal

Fhelum Arthropoeda
Canclang s, {ostracod)
Species A [oslracad)
Cyelops spp. (copepods)
Lirveofus saitRil {sopod)
Cirgigniddes fevenris (isapod)

Ciralapdae (undescribed) (sopod)
Stenasellidae fundescribed) Daopod)
Monedelln tevang (Thermosbacnacea)
Srvgpobramies fggelfiois (amphipad)
Nevpohromus russe!i [amphipody
Stvgobromus pecki (amnhipod)
Seborge sp. (amphipod)
Flus & ather amphipod speees 1 new
[amily, 4 new general*
Falgemoneies arirorud (shrimph
Faluerioneies Aol
Hevdfeopors rexanns (beetle)

Hays Co,, Meding Co

Havs o, Comal Co.
Favs Cuo.
Bewar Co,
Hesar (o,

Havs Cu,

Medima o,
Hays Cin
Mays Co., Bexar Co., Usakle Co,
Havs Co,, Uvalde Co.
Havs Co., Bexar Co.

Livalde o, Comal o,
Bexar Ca., Lvalde o,
Besar o,
Flays Co. Besar Coo Usalde Co.
Flays Co., Besiar Co. Usalde Co.
Hays Co,. Comal Co,
Comal o,
Haws Co;
Hays Co., Besar Co |

Comal Ca.
Haws o, Bexar {a
Hayy O
Havs Co.
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due 1o distance and hydrology, that organic matter washed into the aguifer in
the recharge zone is reaching these deep wells, It should be noted that in the
strata above the aguifer in this area there are deposits of oil and peat, Qi s
being pumped in this arca,

| propase a hypothesis regarding the energy input into the aguatic coosy-
sternin this part of the agquifer, [ contend that the orzganic marter down dip in
the Edwards is continuously migrating up the strata undil it contacts the
Seood Edwards” waler. The samples (rom wells contain larze amounts of
material that myeologists have deseribed as myeelia ftom fungi, My concep
af 1the food chain in this syatem is that saprophytic Tungi grow on the fossil
arganic matler or on bacteria that wtilize the organic marter, The fungi serve
as lood Tor the smallest invertebrates in the system which are then fed on by
the larger invertebrates. The larger invertebrates including amphipods, iso-
pods, decapods (shrimps), and sonails are then ted upon by the hlind catfishes
in (he San Antonio area, The toothless blindeat with s sucker mouth proba-
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Rly feeds on organisms in the bottom sediments and may also use nutrients
[Tomm organic material in those sediments. The widemouth blindeat is proba-
bly an opportunistic feeder eating anything it can get in its mouth including
voung toothless blindeats, In samples taken from San Antonio wells, the
reathless Blindcats were twice as abundant as the widemouth blindcats,

The Texas blind salamanders have been observed eating ulmost all of the
available invertebrates in the San Marcos pool of the aquiler. Ar the present
time salamanders are being kept for study ar Souwthwest Texas State Uiniversa-
ty Aguatic Station. Thirty-three preadults and adules are being held inoa di-
sirtbution chamber of the artesian well. They are fed with aguifer invertebra-
res and apparentddy eat all that are placed m their holding vessels, In the ktbo-
ratary, seven juveniles are heing held o aquaria ar 20-22°C, These voung are
abserved feeding on all invertebrates they ¢an get in their mouths, ofien in-
cluding the juvenile stazes of shrimps or the smaller species of amphipods,

In the San Marcos Pool of the aguiter, the dytiscid beetle, Haldeoporus
rexanns, 15 found. This form s troglobitic, lacking eves and pigmentation.
This beetle may be another predatar in this sysiem since dvtiscids olten are
nredacecus. 1t is relatively rare in samples and also is very small (4-5 mm),
tndividuals kept in aguaria have heen abserved feeding an dead shrimp. Pa-
laemoneres arfrorum,

The fauna of the Edwards Aquifer consists of at least 35 1o 40 species of
troglobites, many endemic. Most orzanisms stoudied 1o date have been Targer
than 300 micrometers. In terms of richness of troglobitic species, this aguifer
is apparcnlly either the mow diverse ar one of the most diverse subtecranean
aquatic ecosystems in the world,

RESUME

Dies Brudes récentes sur Aquifere J ' Edwards, svsteme de cavices karsigues da Texas, monirens
Pexistence d'une communaulé de roglobies agualiques cxtrémement diversifice.

s prelevenenss 2o nivedu des puoars 1 des sources appartent une vison neove |l de la dy-
namique de ce svstéme Tascinant, qui es! sans dowe ecosvstime sowtertan le plus dveralic
cannu acieelement dans le monde.
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