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2:38 am Leave Uvaide Civic Center via chartered buses for site 1 {(about 58 miles via US Highway £3 and

FH 336},
INEE am Arrive ab Site 1--Late Holorene frequently floeded fow terrace {Dev taxadjunct) at H.W. Lewis Ranch,
11140 am Back Lanch

12238 pm Board bus

12:45 pn Areive at Site Z--Wid Fleistorene terrace {Topiz variant) at H.W. Lewis Ranch.
145 pm Board bus
£:08 pm Leave Bite ¢ for Bite 2 (about 16 miles via FY 334, US Highway &2, aad FH 237).

213 m Arrive at Bite 3--Late Holocene erosional surface (Eckrant series).

3:15 pm Eoard bus

335 Drive to Site 4 {ahout 7 mifes via FM 3371,

3145 Arrvive at Bite 4--Wid Tertiary erosimial surface {(Rumple series) at Sidney Welis Ranch.
§45 g Buard bus

Litioi Leave Site 4 enroute te Uvaide {akout B miles viz FM 337 and Texas B6).

H rrive Uvalde Civic Cenfer,
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FREFACE

Admittedly, this history of the Edwards Plabesu is grossly inadequate, MWe are ignerzat of considerakje
knewledge on gealogy, and we do not understand masy gesfogical concepts. Critical events have been omitted from
this history, and the everts probably did net orour in the seouence [isted. Much of the discussion is pure,
unaduiierated speculatien, without evidence for supperd, However, if this actount stimziates discussion between
soi} scientists and other earth scientists, it will ¥ave served itc purpose. I¥ it prompts a search for evidence
on which better soil and [andscape deveiepment modeis may be constructed, that will be even betfer,

The method of muitipie working bypotheses was weed to test medels explaining the origin of various
lithefngic, veqetative, geomsrphic, and pedologic featuras cbserved in the Edvards Plateau (Chamberiaip 1897,
Fiatt 1944}, First, observations of various phenomenz are gathered. Thes an attempt is made to generate all
ratipnal rircuestances o mechanisms that can account for the observed phenemena {Arneld 1946, Culver and Gray
1262}, The next step is to predict consequences of the hypotheses, i.e. deduce furfher possitle 'facts’ which
weufd legically be expected to rasuif from the reality of each hypothesis (Choriey et af. 1984), Fimally, each
hypothesiz is tested by trying to verify the deduced 'facts' by further sbservation. If the deduced ronseqiences
of an hypathesis were not found to be true, the hypothesic was rejectad, Tentative adeptian of (=failure to
reject) the hypsthesis accurred after testing the consequences deduced from it and findirg them to be frus {Copi
1573l

GEOLOGIC HIGTORY OF EDEARDS FLATEAL
CRETACEOUS EVENTS

Deposition of limestone probably eccurred in warm, shallow epicontinental seas. Refer te Table 3 for the
stratigraphic cefumm ard geechrenolegic age &f various formations.,

In southwestern Texas, the Edwzrds Group cccurs in 2 variety of tectenic settings. Biffarent
Vithostratigraphic unite {formatiens) have been taiiored to, and mapped in, each tectanic province {Lozo and
Smith 1944), In the Maverick Basin Sequence, the Edwards Group has been segmented inte West Nuecss |imestone,
Mcknight formation and Salmon Peak formetjon. The Deviis River limestene is mapped over the Deviis River trend
alang the margins of the Maverick Rasin, Te the east of the Maverick Basin, on the Sar Marcos platform, are the
Persor and Kainer formations, North of the Maverick Basin on the Comanche piatform accur the Fert Terrett and
SBegovia formations, The Big Bend sequesce, cenzisting of the Del Carmen Limestone, Sue Peaks Formation; and
Santa Elena Limestone, cccurs west of the Maverick Basin.

Voicanic erupbions orcurred during fate Cretaceous time {Meider and Reeves 1947, Ash-fali directly ints
Cretaceous coeans may have resulted inm the silty, noncafcarecus pulverufent beds observed in the Fart Terrvett and
Seqavia formabicns, Bentonite {smectite?) in the Segovia, Del Rio, amd Anacachoe formatiens may have formed from
subaqueeus weathering of volcanic ash. Velcanic necks; formed on the resistast basait bedreck, dominate the
horizon south of the Baicones Escarpment in Uvalde and Kinney Counties. - Ignecus dikes occur in scabiered lorales
alang the seuthern wargin of the Edwards Pizteau.

Lovering of sex level during Cretacesus fimes resulted in unremfermities between Fithostratigraphic units,
An episnde of eresion orcurred after the depesition of the uppermost Segovia. The Dei Rio Clay wis later
deposited on an eroded Segeviz landscape (Rese 1972}, A later erosiomal episode removed the Del Rio Clay from
the northern Edwards Flateau prior to the deposition of the Budz Limestené, Diesolution of {imestane and
enlarsement of primary peresity te form caverns eccurred when the Segovia limestone was exposed sbeve sea fevel,
TERTIARY EVEMTS

Formatien of Tine Zero geomurphic surface of lampasas Cut Plain in Nerth-Central Texas (Hayward et al
1798} mey have occurred during early Tertiary. Balcones fauiting, the next event recorded in the rocks of the
seuthern Edwards Plateau, occurred “15 mya during Miorene time. Fessils derived from Edwards {imestone are found
in Ozkville szndstere (Mipcene) and yousger formations on the Texas Gulf Ceastal Flain {Edy 907),

The Edwards Flateau came into existence at this time. The Carfa Valley Fagit Zome in Edwards and Vai
Verde Counties probably formed at the same time (Mabster 1978}, Burial of the Centrai and Eastern Edwards
Plateau by the Dgaiizla Fermation during Miocene and Pliorene time is considered unlikely. The Cattahan Divide,
2 ramnant of the former Sdwards Plateau summit surface nezr Abilene, stands abeve the highest Qualizia sediments
{Hayward et ai, i798)

The steeper gradient caused by Bzicenes faulting rejuvenated the exizting drainage netuwerk and resulted in
areater downcubting and incision of streams Inte the Edwards Limestome. Erosion following Balranes faulting
removed the Austin Chalk frem afl of Edwards Platesu except for an are2 along the Rie Grande in Terrsif and Vai




MeKalips eb ai. 198F), and subsequent dissection of

Yerde Counties Maechber et ai, 1977, Brown ef =i, 1979,
alley and Concan and en the Harding, Appfel, Brumiey, and

piateas margin, and entrenchmest of meamders al Raia ¥
Navajo Ranches in western Edwards County.

Streams adjusted to geelsgizal structere, resulting in paraliei alignment of stream seqments to joints,
faults, and folds (Webster 1972). Valley widening occurred after ‘streams {Sabinal, Frio, East Nusces Rivers) cut
down ta Gien Rose and began lateral cerrasion, wndercutting of overlying "Edwards Limestones®, resulting in the
collapse, retreat of valiey walls, and backwearing of escargments.

The valleys of the Sakinal, Frie, Dry Frie, East Nueces, West Nueres and Devils Rivers, and Sycamere Creek
probably pest-date Balcenes {aultipg {Hear 1753}, At one time, the Hest Nueces River may have flowed southward
across Kinney County into Rio Grande {Hill and Vaughan 18%8s, p. 2). Later the West Nueces River flowed throusgh
the valley now containing Frerch Creek in western Uvalde County {see Road Leg), The Mest Hueres River was
captured by & tributary of the East Nueces River that eieded northward through Saimen Peak |imestone (Vaughan
unpublished, as cited by Bennet and Sayre 1262}, The East Nueces River at one time flowed in the channel of the
present day Lesna River from Uvalde south (Welder and Reever 1962}, The clayey Mortel] soils on aifovial plains
between the present day Nueces and Lesnz Rivers (Stevens and Richmend 1978) may be evidence supperting this
particuiar former stream fourse.

[UATERNARY EVENTS
Glacial mazimum ciimates

Buring pluviat climates of the Fieisterene, more effective precipitation resulted from higher rainfall
and/or cosler temperatures. Present-day analegs of Edwards Plateau Fleistorene pluvial climates may exzist m
jimestone terranes in Afabama, Fenmsylvania, Misseuri, Gklahoma.

Mere intensive physical weathering resuited from a greater number of annual freeze-thaw cycles during
celder, wetter winters. Hore frequent epizedes of mass movement {siope failure} ensued from higher soil maisture
contert. More effective precipitation lfead to Jeeper penetration of wetting fronts and deeper weathering and
pedogenesis,

Chemical weathering was also more intense during pluvial climates. Greaber dissoiution of limestene and
teaching of seluble materiais resulted mere acidic seil reaction. The elevatien of groundwater tabde was kigher
except near springs. More effective rainfall resulted in more abundant seeps and spripgs; higher stream base
flow, and mere numereos perensizl stream seqments, amd dense vegetation im riparias areas. Depending on the
frequency of high intensity storms, the bediead in strezms may have been cozrser than that of presest day
climates. Rounded landforms resulted from the cover of residusm en bedrock,

Higher vegetative cover helped retain soil in place on steep hilisiopes, Plant species characteristic of
coofer climates accupied habitats in the Edwards Plateaw during Pleistocene, Species such as maple {dcer
grandidentatum!, Tenas madrene {Arbufus yalapensisi, and pinien pine {Finus remota} may be remnants of plant
comrunities that were much more extensive durina pluvial climates.

Interglacial stage climates

Hith the desiccation of climate during interglarial stages, vegetative cover on steep siopes wzs Jost,
More zeric plants and plast communities became estabtisked., High imtensity sterms, which may be relatively more
frequent and more erosive in drier ciimates, may have initiated erosion of the dewper soil mantle frem the
watersheds, Amgular landforms resulted from the expressien of hard bedrach on siepe geometry.

The drier climate asseriated with interglacial stages lead to siower physical and chemical weathering of
fFimestone bedrock, stower soil fermation, a lowering im efevaion of the water table, fewer springs, Power base
etreamfiow, fever perennjal streams, and downcutting of séream channels,

Stresms debouching ento the Ric Grande Flain seuth of Baltopes Escarpment depesited Uvaide Gravels
mestane and chertld, perhase as altuvial faps. Remnant Pliscens(?) fluvial tervates and sediments iw valleys

ti
cour oaly abt higher elevatians where streams, sfter further entrenchwent, were unabiz to remove them.

(
]
The deposition of younger altuvial deposits within the re-ertrant valleys of the Edwards Platesv may

correspard with the deposition of abluvial plains at the northern and seuthern mergins of the piatean {Hear
1983, Therefore, refationships hetween seils on different aliuvial terraces in the Frio and Sabinai Canyens may
shed Tight on the fermatien of Calciustells such as Angels {in the Conche Vallevl, and Enippa, Uvalde,
Castroville, Acuna, znd Elindio soils in Val Verde, Einney, Uvalde, Madinz, Maverick, and Bimmit Counties.




Tk
4

GERESIS GF DEV

Genssiz of the Dev seil began with the deposition of graveily and cobbly ailuvium by fast-flowing streass
draining steep watersheds mantled by Lithic Haplastells and Lithic Calciustolls. The fining upward sequente was
rompleted by deposition of dark-colored foamy fgravelly and cebbly) sediments derived from grass covered
hilisiepes (Maflisnls) in the watershed.

Me believe the age of this surface is Late Holaceme. Insufficient time has passed for sigrificant
weathering of the limestone skeleton, or pedogenesis in the fine earth of Dev soils. Minimal differentiation,
limited to the formation of carbenats fitaments, has eccurred. The difference between Eckrant and Topia seils,
and betweer Dev and Topia soils may simpty result from the greal difference in time that the parent materials
have been eyposed to weathering, With time on 2 stable geemorphic surface, the limestene in the Eckrant and Dev
z0ils may completely weather away, leaving a residual roncentration of smectitic fand kaelinitic?) clay minerais,

{SDA - Sail Conservation Servite
Fedon Marrative Description
Dec 19, 1998

S2ils Series: Dev tavadjunct
Soil Survey # G78-TX-385-@87
Survey Area ID: 687
Map Unit Symbol: R4AR
Photo Mumber: 187
Description Type: full pedon description
Peden Type: Modal pedon for series
Geographically Associated Sails: Cakatia, Orif
* Locations From junction of US 82 and FM 337 in Leakey, [.8% mile N on US 83 to junctisn with FH 338,
4.4 miles N on Fil 336 to Junction with ranch read, @.35 mile £ on ranch road,
53 feet N ir rangeland,
Latituder  29-47-37-N
Longitude: B9-44-38-U
Ciassifications leaay-skeletal over fragmental, rarbenatic, thermic Cumulic
Haplustold
Physingraphy: Fload Plain in River Valley
Etevation: 1a78 fi M5L
Precipitationt Z7 im. ustic moisture regime
MLRA: 2iE
Bydrauiic Conductivity: moderately high
Air Temperature:r Asn &4 F Sum 86 F Win 43 F
Orainage Class: wall drained
Land Use: rangeland grazed
Particle Size Contral Section: 1@ te 48 in,
Parent Material: ailuvium from |imestone-cherty materiaf
Vegetabion Code{s): OUVI, JUAS, BETH
Diagnostic Horizoma: & e 37 in. moliic
Described By: Mayne J. Gabriel, Lyne E. Loomis
Date: @7/%6 '
Notes: Apparent variation in color ameng A herizeas results from differing concentrations of very
pzle brown (LBYR 7/3) limestene rock fragmentsy About 18 of rock fragments are chert. Mast chert
fragents are pehbles. Sand at &6 inches wes wet inditating proximity ts an appareat vater table.
Yeqetatian includes Live ¢ak, cedar, agarite; mountain laure!, Arizona wainut, sersimmon, threeawn,
fall witchgrass, purple tridens, hairy tridens, Mezliy gramz, windeiiigrazs, Canada wildrye, red
tevegrass, prairie ceneflover, frostweed, crobon, sida, evaw, verbesa, and ceana.




Saifc Series; Dev tegadjunci
Described Byr  Mayme J. Gabriel, Lynn E. Laomis
Dater @7/78

A--@ to & inchesy dark grayish brown (LBYR 4/2) very gravelly loam; very dark grayish brows ¢IBYR 3/2) muisl;
weak fine and medivm subangular blocky structure parfing to weak very fine granulary slightly hard, very friahle,
slightiy sticky, slightly plastic; many very fine and fine roofs, and few mediom roots; many very fine and fine
tubuiar pores; many eerthwerm krotovinas filied with parthwerm castsy vislently effervescent (HCH, 1 nwrmall; 487
pebiles limestone; 18% cobbles limestone; abrupt smooth bourdary.

Abl--& to 9.0 inches: dark qravish brown (1BYR 4/2) leam; very dark grayish brows (I8YR 3/2) meisty wesk fine
and medium subanautar blocky structure parting to weak very fime granulary siightly hard, very friabie, slightly
sticky, slightly plastic; cemmen very fine and fine roots, and few medium rocts; few very fine and fine tubutar,
and medium tubufar pores: common earthworm krobavinas) few charcoal fragmeats; viclently effervescent {HCH, 1
mortaally 2% pebbles Iigesione; clear smooth boundary.

Ab2--3,5 to 37 inchesy dark grayish brown (16YR 4/2) very gravelly sandy loany very dark grayish brown (18VR
3/2) maist; weak fine and medium subangular hlocky structure parting to weak very fire granulary stightly hard,
vary friabie, stightly sticky, stightly plastic; common very fine and fine roods, and few medium roots; common
very fine and fine tubulzr, znd medium and coerse poresy commen earthworm Erofovinas and chambersy violently
effervescent (HCH, 1 nosmall}y 30% pebbles limestone; 28Y cobbles limestope; clear wavy houndary.

C1--37 to B2 inches; light yellowish brown {18YR 4/4) extremel|y gravelly sandj yelflowish brown (IHYR 574}
moist; single grain; loose, feese, nop sticky, nen plastic; few very fine and fine roats; common very fine and
fine interstitial, and medium and coarse intersiitial pores; a few vertical streaks of A material within
interstitial peres in upper part of horizon: there ic not epough fine earth to fiil the interstices larger than !
mm between cearse fragments; violently effervescent {HCI, 1| noreail; 48X pebbles fimestone; 387 cobbles
imestine; B% stones limestine; abrupt wavy boundary.

CZ--GE to 62 inches; pafe brown (EYR &/3) very gravelly sandy lean; btrewn (I8YR 573} moist; maccivey slightly
sticky, shightly plastic; few very fine and fine reots; few fine tubuiar peres; vinlently effervescent {HCI,
nermal); 264 pebbies Pimestone; 33X cobhies |imestone; 3% stones |imesfene; abrupt wavy boundary.

(3--62 to 66 inches; pale brown (16YR &73) extremely cobbly sand; brown (LBYR B/3) moicty single graing loose,
leose, nem sticky, non piasticy few very fine and fine reofs; common very fine and fine interstitial, and medium
and roarse interstitial peres; there is not encogh fine esrth to fili the inferstices |arger than I mm betueen
coarse framments; vielently effervescerf (HC), ! normai); 43Y pebbies {imestene; 47X cobbles limestone.

CLASBIFICATION

The A, Abl, and AbZ herizons meet the color and srganic carhon requivements for 2 mellic epipedon. Mo
other diegrastic horizons are recegnized. The mollic epipeden is mere than B8 centimebers thick, The decrease
in argamic carben from the AbZ Yo the CI herizea is irregular, because it is so abrupt. The irrequiar decrease
in organic carben between the Cf, CZ, and €3 ic probably net sigeificant. The CI horizen has enough fine earth
to determine soil fexture, tut most of the inferstices befween caarse fragments farger thas | mm are not fiiled.
with fine earth. The upper part of the 16 to 48 fnch (25 to 1E3 om) controf section from 16 te 37 inches (25 1o
94 cm, AkZ horizen) has a [eamy skeleta] particie size class, and the lower part fram 27 to 48 iaches (%4 to 196
em, C1 horizen) has a fragmental particie size class. The minerology is carbonatic with cabcive carbenate
equivalent in al) parts of the contrel section in excess of 77 percent,

The peden description and dita suopart the classification of this pedor as leamy-skeletal ever frasmentzl,
carbonatic, thermic Cumulic Haplustoll, The polypedon this peden represents is 2 tawadjurct to the Dev Series.
The Dev series is presently classified as 2 leamy-skeletal, carbonatic, thermit Cumulic Haplustell.




SOIL SERIES:
SOIL FAMILY:

SOIL CHARACTERIZATION LABDRATORY
THE TEXAS AGRICULTURAL EXPERIMENT STATION

SOIL AND CROP SCIENCES DEPT.,
DEV TAXADJUNCT

LOCATION: REAL COUNTY, TEXAS

LOAMY SKELETAL OVER FRAGMENTAL, CARBONATIC, THERMIC CUMULIC HAPLUSTOLL

FEDON NUMBER: SS0TX-385-002

PARTICLE STZE DISTRIBUTION (MM)

e ————— SAND = mmm s e o eme DT SILT-==== e CLAY-—-—=
vC c M F VF TOTAL FINE TOTAL FINE TOTAL CDARSE
LAB i (2.0- {1.0- (0.5~ (0.25~ (0.10-. (2.0- (0.02- (0.05- (< (< TEXTURE FRAG-
NO D%PT? HORIZON 1.0) 0.5) 0.25) 0.10) 0©0.05} 0.05) 0.002) 0.002) 0.0002) 0.002) CLASS  MENTS
CM) e e e — e Y mietewiotainh sttt %
4239 O- 15 A 5.9 9.0 8.8 8.5 6.7 38.9 26.8 42.2 4.9 18.9 L 3
4240 15~ 24 ABA1 2.6 5.5 12.0 16.0 9.6 45.7 22.8 33.6 B.O 20.7 L 5
4241 24- 94 AB2 15.1 17.6 14.18 11.3 5.2 64.0 18.2 22.6 5.5 13.4  COSL 8
4242 94-132 CH1 51.3 27.0 6.0 1.8 0.8 B86.9 7.5 B.3 1.8 4.8 LCOS 9
4243 132-157 c2 12.7 14.9 21.6 14.8 5.1 8.8 15.9 19.6 4.9 11.6  COsL 9
4244 157-168 €3 58.8 21.3 5.8 1.5 0.7 B8.1 6.6 7.2 2.1 4.7  COS 9
LAE ORGN PH ~=m==-- NH4DAC EXTR BASES-==mm-= KCL EXTR NADAC BASE CAL~ DOLO- CACD3 GYP
NO C (H20) CA MG NA K TOTAL AL CEC ECEC SAT ESP SAR CITE MITE EQ SUm
o 111 ~mwmmr s e oo MEQ/ 100G -~——~=~==m=~————mmmme  — o ==~ mmmmmame——— fhm ==
4239 3.54 7.7 73.4 2.4 0.1 0.8 76.7 25.14 100 fa] 57.8 1.1 59.0
4240 1.57 7.9 76.6 2.3 0.2 0.3 79.4 19.6 100 1 €3.7 2.5 66.5
4241 Q.65 7.9 &1.1 -1.8 0.1 0.2 63.2 11.2 100 1 77.7 1.6 79.4
4242 ©.07 8.3 55.0 0.8 0.1 0.1 56.0 3.3 100 3 9.0 0.0 89.0
4243 0.02 8.0 1.1 1.7 0.1 0.2 83.2 6.3 100 2 86.1 0.0 86.1
4244 0.03 8.5 53.5 0.7 0.1 0.4 547 3.1 100 3 B9.3 0.0 89.3
SATURATED PASTE EXTRACT BULK DEN WATER GONTENT
LAB ELEC H2Q ’ 0.33 AIR 0.10 0.33 15
NO COND CONT . CcA MG NA K  CD3 HCD3 cL s04 BAR DRY COLE BAR BAR BAR
MMHOS/CM % —————r~—~—mmmmmm=———- MEQ/l ~—=mmm—m e e e ~=--G/CC-~ CM/CM -———-= WTH--~~-~
4239
4240 1.40 1.41 0.002 24.3
4241 30.2
4242
4243
4244
LAB PARTICLE SIZE DISTRIBUTION (CLAY-FREE BASIS)
NO  —-—mmeac o oC SAND---—~-~=-—-——— —--o~ SILT-r~w=
ves c M F VF  TOTAL o] F TOTAL -————----—- RATIDS-~m=rmmmmm——
---------------------- Gy = = = = = e o e e S/S1 FSI/CSI VFS/FS FC/TC CEC/CLAY
4238 7.3 11,1 10.9 10.5 8.3 48.0 19.0 33.C 52.0 0.9 1.7 0.8 0.3 1.33
4240 3.3 6.9 15.%1 20.2 12.1 57.6 13.6 28.8 42.4 1.4 2.1 - 0.8 0.4 0.94
4241 7.4 20.3 17.1 13.0 6.0 73.9 5.4 21.0 26.¢ 2.8 4.1 0.5 0.4 0.83
4242 53.9 28.4 6.3 1.9 0.8 91.3 0.8 T.3 8.7 10.5 9.9 0.4 0.4 0.69
4243 t4.4 16,9 24.4 16.4 5.8 77.8 4.2 18.0 22.2 3.5 4.3 0.4 0.4 0.55
4244 81.7 22.4 6.1 1.6 0.7 92.4 0.7 .9 7.8 12.2 2.9 0.4 0.4 0.66
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GEMESIS OF TGPIA

Genesis of the Topiz seil began with the agjradation of Frie River Canyon ard Cedar Creek with ai least 34

feet of cobbly and stoay 2liovium, The sedimentation apparentty was episodic, as evidenced by 2t least £ buried
paleossls and 3 caliche cemented conglomerats layers observed in Cedar Creek stream cut,

The grave! may have been plugged and cemented with carbenates by one of several processes. Perhaps
travertine plugged the gravels when the water table was at higher elevaticn (Mear 1752). MWhen the travertine
dried, it hardened te form a pefrocaicic horizon.

Mterratively, the Desert Project model of petrocalcic herizen Formation may have taken place (Gile ef al,
1981). Calrium carbonate from iiluvial horizens is disselved by infittrating rainfafl. Calcium and bicarbenate
fens in soiution are transperted as deep as the wetting front penetrates, and precipitate on the lower surface of
rock fragments as seil meisture evaporates or is tramspired,

A third mede of petrocalcic horizen formation is dissalutien and reprecipitation of (Zam carbonates in
sita, AFter numerous wetting and drying cycles, aravelly alluvium couid by cemented by the fine earth
censtituents in interstitiz! voids (CZ herizon of Dev saill.

Solution Faretting (Mear 1953) of limestone pebbles and cobbles &b top of the petrocaleic horizen could
have sccurred at any time during the pedsgenesis of the Tepia sail.

Aggradation of the Rain Valley meander with skeletal sedimente predated cutoff berause cemented gravels
{vonglomerate) can be observed alorg the margins of Rain Valiey. Based on the width of the Rain Valley meander
cutoff gap, the cuteff is estimated to have accurved in Mid Fleistocene, if not earlier, Afluvial fars
debouching from side valieys have partially filled Rain Valley since cuteff.

The Topia soil may have formed in the residue of 2 degradimg petrocabcic hosfzen, Alternatively, the
Tepia soil may have developed in sediments deposited ever the caliche-cemented congiemerate with the nature of
the sediments depeading on the scurce area amd stream flow regime. The Tepiz seil may have formed in pre-
weathered alluvium derived from Ruspie and Confort soils on summit surfaces. In this case, fittle additional
weathiering would have been necessary to produce the Topia seif. Alternately, the parent meterial way have been
aHlevium simifar to the parent material for the Krum seifs on younger terraces. MWeathering in this kind of
2l buvium would consist of leaching carbonates and weathering (dissefubion) of Pimestome |ithoclasts centained in
finer overbznk sediments. In this case, the Tepia soil is the residual concentration of smectitic (and
kaotinitic?) clay znd chert fragments.

Incisicn of Frio River and Cedar Creek into cewented graveliy conglomerate acrurred during 2 peried of
high stream ffow but fow sediment supply. Gullies in the high terrace prevent runoff eriginating an the
adjoining steep slopes from spreading across the terrace that would recharge the Topia soif with carbenates,

Continual high vegetative production, a reflection of the kigh availabie meisture heiding capacity of the
Topia s¢il, rontributed high amouats of organic rvesidues te the soif, vesuiting in organic darkening Yo depth of
71 inches,

In alluvial sediments derived from the Edwards Plateau, we beiieve calcic herizens form primarily by the
dissalution and veprecipitation of limestone 1itheciasts (fragwents) in situ. Secondarily, calcic korizons form
by the disselution and trasspart of carbonates from efuvial horizons to iliuvial horizoss, foliowed by
precipitation around nucleation centers {to form nodules and cencretions) and root chanmels (to form filamented,
We helieve the Tapia sail has been leached encugh that [imestone {itheciastc ence present in Yhe upper part of
the coium have been completely dissoived away.

Carbonate modules described in sciis on the Edwards Plateay may represent {imestose lithorlzsts with a
weathering rind on the exterisr. {nly the weathering rind consists of secondary cerberates, and srly the
weathered portica of the fragment can count fowsrd the EX visthie serondary forms requived for calcic hwrizons
{Goii Survey Staff 1998). ZLaicic herizens in areas with wstic ceil meistere regimes may ke relict from 2 former
climete that vas mere arid.




USDA - Sai! Censervation Service
Fedon Harrative Description
Deg 72, 1974

Seils Series: Tepia variand

Sotl Survey # §9F-TX-380-661

Survey Area ID: o@f

Map Unit Symboi: Z&AC

Phote Number: 198

Description Type: full pedon deseription

Pedon Type: Modal pedon for series

Locatisn: From junction of US 82 and FM 327 in Leakey, 1,85 mife N on US 23 ¢ junction with Fif 334,
4,85 miles W on FM 336 to junction with Cedar Creek Road, 9.5 mite W on Cedar Creek Road
to bump gate, 388 feet 5 along fenceline to Bluff, (at top of bluff) 98 faet south,
180 feet W in rangeland,

Latitudes  2%-47-35-N

Lengituder BP7-47-28-K

Classifications very-fine, mosdmorifionitic, thermic Typic

Chramustert

Fhysiographys Fluvial Terrace in River Valiey

Elevationy 1488 ft WSl

Precipitation: Z7 in. ustic moisture regime

MLRA: 81R

Hydraulic Conductivityr very low

Air Temperature:  Ann &4 F Som &3 F Win 42 F

Drainage Class: well drained

Land Uses rangeland grazed

Particle Size Control Section: 18 fo 34 in.

Farent Materiafs alicvium from limestone materiad

Vegetation Codeist: QUYI, JUAG, DITE, S5TLE, HIBE, BIKI, ER

Diagnostic Horizons: @ to 2% in, meliic, €1 te 24 in. cambic, 34 te 45 in. petrocaleic

Described By: Mayne J. Babrief, Lyns E. Lomis

Oate: #7/78

Al--0 te 3 inches; dark grayish brown {I8YR 472} cilfy ciay fozmy very dark gqrayich broun {I0YR 3/2) mnist;
weak medium and coarse platy structure parting te weak very Fine and fine cubanquizr blecky; siightly hard, very
friable, slightly sticky, mederately plasticy many very fire and fine roots; and few medium and cearse rootsy few
very fine tubular peres; neutral {pH 7.8); 1% cebbles chert; abrupt smooth boundary.

#Z--3 te § inches; very dark gray (I8YR 371} clay; black {i#YR 2/1) moist; moderate very fine and fine
subanguiar blocky structure; hard, friable, moderately sticky, mederately plasticy common very fine and fioe
roots, and few medium and coarse reots; few very fine tubular pores; few medium worm casts) neutral {pH 7.8); 3%
cubbles cherty 1X pebbles chert; clear wavy boundary.

Bu/A--8 to 15 inchesj T5Z brown te dark beown (T.BYR 4720, and 2B very dark gray (IR 3/1) clay; T8 dark
brown {T.BYR 3/2}, and 252 black {I8WR 2/1) moist; moderate medium arguiar blocky sbructure; very hard, firm,
nederately sticky, very plastic; commen very fine and fine roots, and few mediwa and coarse roots; few very fire
tubuiar poresy very dark gray (IBYR 3/1) clay (A} occurs mainiy as vertical streaks on faces of prisms; few
distinct cortinusus pressure faees on vertical and horizental faces of peds; few medium worm caste; meutral (pH
£.43; 3% cokbles chert; 1% pebblas chert; ciear wavy boundary.

Bwss/A--1% te 2! inchesy A5% reddish broun (RYR 4/3); 78X dark red {(Z.BYR 378}, and 16 very dark gray (LEVR
374} ciay; 4B dark reddich brown (YR 2731, 25% dark red (2.0YR /&), and 8% hlack {10YR 2/1) meist; moderate
medium anguizar kiocky structure; very hard, very firm, moderateiy sticky, very plastiz; commen very fine and fine
roots, and few medium and cearse roobs; few very fine tubuiar pores; siickensides are concenrated in reddish
brown (GYR 4/3) materiat; slickeasides are 5 to 108 o in size; very dark gray {16VR 3/1) clay (A} ecours mainly
as vertical streaksy few distinct continucus pressure faces on verbital ard horizental faces of peds, and fouw
prominent intersecting stickensides; neabral {fH 6.4)3 24 cobbles cherty 2 pebbies cherd; abrupt wavy boundary.




s
Pan )

Bw--2% s 24 inchesy 18 dark vad (2.5YR 3/8); 184 reddish brown {5YR 4/3), and 70X reddish brown {0VR 4/4)
clayy I5¥ dark rad {2.5YR 2/4), 18 dark reddish brown (5YR 2/3), and 784 dark reddish brown (BYR 374} moist;
madarats very fine anguiar blecky structure; hard, firm, mederately sticky, mederateiy piastic; common vesy fine
and fine roets matted around stones, aad tommer very fine and fine roots throsgheut, and few mediug and cearse
roots; derk red {2.6YR 3/6) clay kodies in upper 3 inches are noneffervescent; reddish broun {5YR 473} material
eccurs in 1 inch thick band at the upper hourdary, and is very slightly effervescent; rock fragments appesr to be
remrants of a degrading petroratcic herizen; reck fragmente are strongly cementad and strongly effervescent (H(L,
I pormal!} continucus; few distinct contingous pressure faces on vertical and horizentzl faces of pedsy mildly
alkaiipe {pH 7.8); Z5% pebbles congiomerate-calcareous; 15% cebbies congfomerate-caleareous;y 154 stomes
conglomerate-calcaresuss abrunt wavy boundary.

Bkml--34 tu 36 inches; 49% Pight brownish gray (18YR 6/2), 244 pinkish white (YR 2/}, and 287 reddish yellow
{BYR 774 very gravelly strongly cemented catiche; 487 ight brownish gray (1BYR 4/Z), 24% pinkisk white {BYR
8/2), and 26X reddich yeilow {BYR £74) moisty strongly cemented by line; the petrocalcic fms a light brownish
gray laminar cag about 7 om thick; the |imestene fragments in the petrecalcic are pinkish whitep the strongly
cemented caliche is reddish yellow; strongly effervescent (HCL, 1 mormal) continuous) mederately aikaline {pH
8.1); 254 cobbies Pimestoney 16X pebbles timestere; clezr wavy beundary.

Biemz--25 to 45 inches; B5X pinkich white (YR 2/Z), and 458 reddish yellew {5YR 7/5) very gravelly weakly
cemented caliche; 52 pinkish white {BYR £/2); and 450 reddish yeblow (BYR ¥/4) moist; masaive; very hard, firm,
weakly cemented by [ime; the [imestone fragments in the petrocafcic herizen are pinkish white; the weakly
cemented caliche is reddish veilow; strengly effervescent (HCI, 1 normal) continuous; moderately atkaline {pH
8.1); &% pebbles Jimestone; 337 cobblee limestone.

CLASSIFICATION

The Al through Bwsséh horizens meet the color and organic carben requirements for a moilic epipedwn, The
By herizon meets the requirement for a cambic horizon. A petregalcic herizon is recegnized between 34 and 45
inches {86 and 134 e, Bkm kerizons). The wollic epipedon is more than %8 centimeters thick. The decrease in
organic carbon is veguiar,

The ugper surface of the petrocalcic horfzon is mere than Z@ inches (53 cm) deep. The Topia seii has mere
then 367 ciay in horizons extending down te s depth of 29 inches {66 emy. Cracks up to § inch &t the surface are
evident when the soil is dry, and we assume they are more than 1 cr wide at a depth of 26 inches. One of Hes
Mifler's Crackometers is reeded to determine if cracks are ! cm wide 2t a depth of Z8 inches {80 i,
Intersecting sfickensides were sbserved in the Dwss/A horizon,

The particle size ciass of the 1@ tv 34 inch (Z5 to 82 om, Bw horizoss) conteed section is very-fine. If
the carbenate clay content of the Bw horizep is more than abeut 2 percent, than the particie size class is fine.
Carbonate ciay centent is npot available to answer this question. The minerciogy ic mentmoriflonitic with mere
thzn 5% percent smectite.

The peden description and daia support the cizssifivation of this pedsn as a very-fine, msntmoribionitic,
thermic Typic Chromuster:. The polypedon this pedon represests is = variznt of the Topiz Series. The Topiz
series is presentiy ciassified as a very-fine, mixed, thermic V¥ertic Argiustoefi, The propesed ICUMERT
classification of this peden is a very-fine, morkmeritionitic, thermic, Petrocalcic Calciustert.

The pedon fits the concept of the Anhalt Series, very-fine, mentmorilfenitic, thermic Udic Chromustert,
except for the presence of 2 petrocabcic horizon in piace of {imestone bedrack. Also the soil meisture regime
here may ke typic ustic rather than udic wstic. Most of the Anhrit and Topis correlated in the Centrat Edwards
Flateau, sppear to be mapped on higqh stream terrzces over a petroczicic horizan. The petrocalcic horizens appear
ta be degrading with solation-facetted }imestone fragments embedded 9n the upper surface. In the Topiz and
Anbatt seiis, the pebrocaicic horizons can easily be mistzken for hard bedrock. Further study of these serjes is
reeded,




SOIL CHARACTERIZATIDN LABDRATORY
SOIL AND CROP SCIENCES DEPT., THE TEXAS AGRICULTURAL EXPERIMENT STATION

S0IL SERIES: TOPIA VARIANT
SDIL FAMILY: VERY-FINE, MONTMORILLONITIC, THERMIC TYPIC CHROMUSTERT
LOCATION: REAL COUNTY, TEXAS

PEDON NUMBER: S90TX-385-C01

PARTICLE SIZE DISTRIBUTION {(MM)

————————————— mm==SAND-m e m= e e e oG Tmmmn= wmo=~CLAYmmo
: ve c M F VF  TOTAL FINE  TOTAL FINE  TOTAL COQARSE
LAR (2.0- (1.0- (0.5- (0.25- (0.10- (2.0- (0.02- {0.05- (< (< TEXTURE FRAG-
NO D%STT HORIZON  1.0) 0.5} 0.25) ©.10) 0.05) ©.05) 0.002) 0.002} 0.0002) 0.002) CLASS  MENTS
M) L ooe=nd ettt ottt ettt ste ot tudadedtet et %
4233 ©O- 8 Al 0.3 0.4 0.8 1.1 3.8 6.2 ap.3 €36 8.4 30.2  sICL 10
4234 8- 20 A2 0.4 0.6 0.6 1.0 3.3 5.9 29.9 45.0 26.8 49.1  sIC 3
4235 20- 38 BW/A 0.9 0.4 0.5 0.9 3.2 5.9 23.8 34.7 8.7 59.4 ¢ 13
4236 38~ 53 BWSS/A 0.7 0.7 0.5 1.0 2.4 5.3 19.4 26.4 36.0 68.3 C 3
4237 53- 86 aw 10.8 4.8 2.2 1.8 2.1 21.8 15.7 18.1 24.7 0.1 ¢ 7
4255 86- 91 BKM{
4238  g1-114 BKM2 B.6 34,4 16.2 13.9 7.9 _61.0 19.8 25.0 5.3 14.0 _ SL 4
LAB ORGN PH —~we--w NH40AC EXTR BASES--=m=-- KCL EXTR NAOAC BASE CAL- D0OLO- CACO3 GYP
NO € (H20) ca MG NA K TOTAL AL CEC ECEC SAT ESP 5&R CITE MITE EQ SUM
A - Bt dedcletutebtaantadeteadedetodede MEQ/ 100G mmm=w oo wmm e o e o= mmmmnme——mes Ymmmmm o
4733 3.88 6.4 38.0 3.4 0.1 1.6 43.2 7.8 100 0 ¢ 0.5 0.0 0.5
4234 2.44 6.7 42.2 2.5 0.1 1.3 46.1 44.5 100 0 o 0.5 0.1 0.6
4235 1.53 6.9 42.3 2.3 0.2 1.1 46.0 46.4 99 0 0 0.4 0.0 0.4
4236 1.22 7.3 53.1 2.3 0.2 t.2 56.8 48.€ 100 0 o 0.7 0.0 0.7
4237 1,27 7.7 €2.5 2.3 0.2 1.0 g8.0 47.7 100 o] 0 24.3 0.2 25.1
4255 0.04 : 89.3 0.1 89.4
4238 0.44 B O 68.3 0.4 9.1 0.2 69.6 6.7 100 2 g7.8 1.6 B89.5
SATURATED PASTE EXTRACT BULK OEN WATER CONTENT
LAB  ELEC H20 .33 AIR 0.10 0.33 15
NO CONO  CONT  ca MG NA X cO03 Heoa cL S04 BAR DRY COLE BAR BAR BAR
MMHOS/CM % ~w--w———wae~coou—ume MEQ/L==mm—mmmmmmmmm e e e e --~G/CC-= CM/CM -~w=--- WTY~w ===
4233 0.7 85 5.5 _t.1 0.2 0.4 : 1.10 1.19 0.027 38.2
4234 0.7 83 7.5 0.7 0.3 0.2 1.18 1.40 0Q.059 37.7
4235 0.3 1ot 3.5 0.2 0.2 0.1 1.31 1.65 0.080 33.0
4238 0.3 110 3.3 0.2 0.3 0.0 1.28 1.63 0.084 311
4237 0.6 8t 5.5 0.2 0.4 0.0
4255
4233
CAB PARTICLE SIZE OISTRIBUTION (CLAY-FREE BASIS) -
NO  —~r—mmmom—-a SANO-w==mmw—=es - oG T
VCS €. .M F VF TOTAL C F TOTAL  =-—=memwee— RATIQS~====m~==r=-
ettt tedoiretndatedelolat’ aitudectodoebeiviadutetranleelosetadadedned 5/S1 _FSI/CSL VFS/FS _FC/T CEC/CLAY
4233 0.4 0.6 0.9 1.6 5.4 8.9 33.4 57.7 91.1 0.1 1.7 3.4 0.3 1.25
4234 0.8 1.2 1.2 2.0 €.5 11.6 29.7 58.7 88.4 0.1 2.0 3.3 0.5 0.9
4235 2.2 1.0 1.2 2.2 7.9 14,5 26.9 58.6 B5.5 0.2 2.2 3.6 Q.7 0.78
4236 2.2 2.2z 1.6 3.2 7.6 16.7 22.1 61.2 83.3 0.2 2.8 2.4 0.5 0.71
4237 27.2 12.0 5.5 4.5 5.3 54,6 6.1 39.3 45.4 1.2 5.4 1.2 0.4 0.78
4238 10.0 16.7 18.8 16.2 9.2 70.9 6.1 23.0 29.1 2.4 3.8 0.6 Q.4 0.48
LAB CLAY MINCRALDOY SKELETAL MINERALOGY
NO SH YR M IN KK BI 07 FD CA 0Z_FD CA .
4234 i * fxe *
4736 44 * it %

SH=SHECTITE VR=VERMICULITE MI=MICA IN=INTERSTRATIFIED
KK=KAOLINETE GI=GIBBSITE QZ=QUARTZ FD=FELDSPAR CA=CALCITE
T=TRACE #=f~10% ++=18-5F7 »ex=GREATER THAN 502




1:
GENFRIS OF RUMFLE

A gently undubating plain formed (Mid Tertiary [Time Zevo gesmorphic surface of Hayward et al. 19781 or
Mid Pleistecena). Possibly the land surface weathered and was lowered down to an exceptionally resistant {cherty
of silicecus?) Pimestone bed. This geemorghic surface was at ome time much more exiensive, perhaps covering mast
of the Edwards Plateau. FRemnants eccur on summit surface [andforms from northwestern Eandera Cousdy and
southwestern Rerr County across Real County inte scutheastern Edwards County,

Dissection of Plateau margin after Balcones faulting stripped the precursors to the Rumpie and Comfort
soits from most of the Edvards Piateau fandscape, Rumple and Comfort seils currently occur on stable, remnant
sumnit surfaces, and on strath terraces that have been exposed te weathering for fung periods of time. & sfrath
terrace has feen defined as an erssional stream terrace surface cut on bedrock apd thinly mantied with {sirean
depnsits) abluvium {Hawiey and Parsons (788,

The parent material of Rumple soil may have formed from weathering of the Orr Ranch Bad (Rose 1972} of the
Seqovia Farmation, or similar exidized pulveruient |imestore beds. Originally, the limestone bed may have had
abundant pyrite, which upon sxidation, vielded iron oxides te impart a reddish hue te residuum, and sulfuric
acid, The sulfuric acid then neutralized free carbonates and formed gypsum, which was then ieached by
percolating groundwater, feaving the material noncalcaresus,

The stabie seemarphic surfaces have undergene weathering and pedegenesis (leaching) since exposure during
Mid Pleistocene or, perkaps Miccene, The Runple soil has experienced a {oss of rarbenate constituents, onidatien
of jron, and residual concentration of resistant mineral constituents, Development of pedoleqical features
included clay ilfuviation which resulted in clay coats on ped surfacec and reck fragments, periodic reduction and
oxidatien cycles which lead to the segreqation of irom cyides. Leng-term additiens of erganic residues rezuiied
i relatively high orqaric carbon contents down fo the {ithic contact.

Young {in Abbett and Wermund 1986} states that the age of fermation of Central Tewas Terra Ressz is
betweerr 8,73 and Z m.y. B.P. These dates are based on paleomagnetic and palececslogic data of seme cave deposits
in Travis County, Lithic Argiustolis (Speck series) are mapped op the Callahan Divide in Nolan aad Taylor
Counties of north-central Tesas. Hayward et al. {1998) inferred = [ate Hiocene to early Pliscene age fur the
Catiahzn Divide, Is it reasamable to hypothesize a Mid Tertiary age for gesmorphic surfaces in the Edwards
Plateau on which Lithic Argiustolls occur?

CLASSIFICATION

A pollic spepedon is recoarized at @ te 14 inches (B to 36 emi. Dr. Hartin Rabemhort, ome of the original
describers of this peden, tnld vs that the pedon was described and sampied late in the day and the description
had to be completed with headlights. Im the peden description he neted that the only feature that made this
pedon a variant of the Rumple series was the absence of a molkic epipedon. A mollic epepedon in seiis with the
base of an argiilic horizon mere than 29.5 inchkes {75 cw) must be more than 1€ isches (25 cmd thick. In January
1991 on a field review of the Edwards and Real Countiss Soil Survey, we exhumed the former profile and read the
coler of the B herizen. Four soil scientists en the review agreed that the moist coler in full sun was reddish
brown {BYR 273},

Aa zrgilic horizon-is at & to 31 inches (28 to 89 cm).  The particie size centrol sectien is 8 to 28
inches (26 to 71 emde  The miverefogy is meatmoriionidic {more smectite than any other clay minerall.

Assuming that the sail is dry fess thaw 487 of the days when the scil temperature exceeds 5°C st a depth
ef #8 inches {59 cm) the soil meisture regime is wet ustic {wdic ustic). The reviced pedon description and data
support the ciassification of thiz peden as the Rumple Series, clayey-skeletat, monkeoriflenitic, tharmic Udic
Argiusteli,
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From Hallmark et al, 1906

SOIL SERIES: RUMPLE VARIANT PEDON: 581TX-385-001 COUNTY: REAL

PEDON CLASSIFICATION: UDIC HAPLUSTALF; CLAYEY~SKELETAL, MONTMORILLONITIC, THERMIC

LOCATION: SIDNEY WELLS RANCH; ON RT 337, $0.25 MI W OF JUNCTION WITH RT 83 AT

LEAKEY; N OF ROAD JUST INSIDE GATE AND 50 FT W UNDER SOME TREES.

LANDFORM: UPLAND ELEVATION (M): 715 SLOPE: <i% SLOPE ASPECT:

PARENT MATERIALS: HARD CHERTY LIMESTONE FORMATION: ODEVILS RIVER

TOPOGRAPHY: NEARLY LEVEL DRAINAGE: WELL DRAINED LANDUSE: PASTURE
COLLECTORS: M. RABENHORST, L, WEST., AND T. MOORE DATE: 08/t8/B81
HORIZON DEPTH {CM) SOIL DESCRIPTION (COLORS FOR MODIST SOIL UNLESS STATED)

9
At c-8 VERY DARK BROWN (10YR 2/2) CHERTY SILTY CLAY LOAM; WEAK MEDIUM

GRANULAR STRUCTURE: FRIABLE:; MANY FINE ROOTS: NEUTRAL:; CLEAR
SMOOTH BOUNDARY,

Al2 B-20 VERY DARK GRAYISH BROWN (10YR 3/2) CHERTY SILTY CLAY LOAM; WEAK
MEDIUM SUBANGULAR BLOCKY AND WEAK MEDIUM GRANULAR STRUCTURE;
FRIABLE; MANY FINE ROOTS; NEUTRAL; CLEAR SMOOTH BOUNDARY,
B217 20-36 DARK REDDISH BROWN (5YR 3/4) CHERTY CLAY: MODERATE FINE SUBANGULAR
BLOCKY STRUCTURE; FIRM; COMMON FINE ROOTS: MEDIUM CONTINUOUS
CLAY FILMS ON PED FACES; 40% COARSE FRAGMENTS; NEUTRAL; GRADUAL
SMDOTH BOUNDARY,
B22T 35-65 DARK REOOISH BROWN (2.5YR 3/4) CHERTY CLAY; MODERATE MEDIUM SUBANGULAR
BLOCKY STRUCTURE; FIRM; COMMON FINE ROOTS; MEDIUM CONTINUDUS
CLAY FILMS ON PED FACES: 30% CDARSE FRAGMENTS; NEUTRAL; CLEAR
SMOQTH BOUNDARY.
B3TCA 85-80 REODISH BROWN (5YR 4/4)} CHERTY CLAY; MDDERATE MEDIUM SUBANGULAR
BLOCKY STRUGCTURE; FIRM; FEW MEDIUM RDOTS; MEDIUM PATCHY CLAY
FILMS:; SDME CARBONATE COATINGS ON COARSE FRAGMENTS; MATRIX MATERIAL
NONCALCAREOUS AND NEUTRAL: WHITE NOOULES STRONGLY EFFERVESCENT:
35% COARSE FRAGMENTS: ABRUPT IRREGULAR BOUNDARY.
R’ BO-84+ LIGHT GRAY {(5Y 7/1) HARD LIMESTONE BEDROCK.
REMARKS: SOIL IS LIKE THE RUMPLE BUT LAGCKS A MOLLIC EPIPEDON. SDiL SHOULD BE
° CLASSIFJED IN THE IMPLIED SUBGROUP OF MOLLIC HAPLUSTALFS BUT PRESENTLY
SOIL TAXONOMY HAS ND SUCH SUBGROUP. THIS PEDON CDNTAINS MANY CHERT
FRAGMENTS BOTH WITHIN THE SCIL AND DN THE SURFACE. THESE FRAGMENTS
RANGE BETWEN 1-25 CM ALONG THE LONG AXES.
SOIL 5CI. SOC. AM, )., YOL. 50, 1986
From Rabenhorst and Milding 1986b
Table 1. Plasmic fobricst and muojor micromorphic features
) Related Plasmic [abric
Herizon Depth COLE distribution 1125%} Comments and features
Pedon 11
Al 0-8 ND Agglomeroplasmic Argilinsepic Oceasjonal iltuvial ferriargillans in pores of ehert
Al . [ragments.
g-20 0.11 Parphyroshelic Weak skelmasepic Hluviat argiltans and ferriargillans present in pores of
B . chert fragments.
tl 20-35 ND Porphyroskelic Strong skelmasepic [Huviat ferriargillans present in pores of chert
fragments. Strong strinted nrgillany around chert
L2 i . fragments.
i J15-50 NB Porphyroskelic Strong skelmasepic Occasinnal iuvial argiliena in chert pores. Strong
atriated argillans sround skeleton graing. Com-
B - X mon Fe nodules.
t2 50-65 0,22 Parphyroskelic Strong skelmasepie Strong strinted argillans around skeleton grains.
BCtk . Abundant Fe nodules.
t §5-80 ND Porphyraskelic Strong skelmasepic Strong striated with some moderate continuous i}

luvini argitlans around skeleton graina and pores.
Abundnnt Fe nodules and some carbonate
nodufes.,
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From Hallmark et af. 1986

SOIL CHARACTERIZATION LABORATORY
SOIL AND CROP SCIENCES DEPT., THE TEXAS AGRICULTURAL EXPERIMENT STATIONM

SDYL SERIES: RUMPLE VARIANT ’ PEDON HUMBER: SRfTX-385-001
SOIL FAMILY: ublc HARLUSTALF; CLAYEY-SHELETAL, WONTMORILLOWITIC, THERMIC
LOCATION: REAL COUNTY, TEXAS

PARTICLE SI17E DISTRIBUTION {HH)

----------------- SAND-r--===-=-====-=  -=~=-§[LT---=> ==<~-CLAY=~=~=~
Ve [o4 M F VF  TOTAL FINE  TOTAL FINE TOTAL COARSE
LAB {z.0~ {1.0- (0.5~ (0.25- (0.10- (2.0- {0.02- (0,05- (< (< TEXTURE FRAG-
NO DEPTH HORIZOKR 1.0} 0.5) 0.25) 0.10) 0.05) 0.05) 0.002) 0.002) 0.0002} O. 002) CLASS .HE;TS
(CM) e mmmm e —eeiaaaseooe e ettt et ot etudbutdadelebetetete 2
1260 0- B8 Al 0.8 1.2 0.9 1.2 0.9 5.0 41,7 67.5 1.9 27. s StCL 19 -
1281 8- 20 A12 1.8 1.5 0.9 1.4 0.5 6.1 37.8 57.2 21.1 36.7 SICL 14
1262 20- 35 B21T 2.4 1,2 0.5 1.1 0.6 5.8 22.3 32.3 46,6 6.9 ¢C 56
1263 35- 50 Ba22T 1.9 0.8 0.6 0.8 i.0 5.8 16.0 23.2 57.5 71.7 € 35
1264 50- 65 Bz2T 0.8 0.4 0.3 0.6 0.8 2.9 14.5 21.7 53.8 15,4 C ag
1266 65- 80 B3ITCA 6.4 3.2 1.8 1.7 1.6 14.5 16.2 22.1 21.5 62.7 € as
12686 BO- B4 R - 0
LAB ORGN PH ~=------ NH40AC EXTR BASEG------ KCcL EXTR NADAC BASE CAL- DDLO- CACQ3 GYP
ND c {H20) CcCa MG NA K  TOTAL AL CEC ECEC SAT ESP SAR CITE MITE EQ SUM
% 41 mmmmmmmm e e m - MEQ/$00G-—-—----=-=-=-==----on  —--- Samo=  mmmmmmm—neo Yimmmmmmma e
1260 5.98 7.2 40.3 1.8 0.1 0.8 4a.a EYG) 100 0 D
1261 2.51 7.2 36.3 1.4 0.1 0.5 38,2 28.8 100 0 0
1262 {.75 7.0 47.9 i.9 0.1 0.6 50.8 46.4 100 0 0
1263 1,48 7.0 5%.7 2.1 0.2 0.8 54.5 50.8 100 0 i}
1264 1.29 7,0 57.3 2.2 0.3 0.6 60.4 57.0 100 1 0
1265 0.72 7.2 77.5 .8 0.2 1.0 B80.5 45.4 100 0 0 15.3 a.7 9.3
1266 0.67 94.8
SATURATEQ PASTE EXTRACT ) BULK DEN WATER CONTENT
LAB ELEC H20 0.33 AIR 0.10 0.33 15
NO COND CONT  CA MG NA K  CO3 HCO3 cL S04 BAR DRY COLE BAR BAR BAR
MMHOS/CH % === -=weuausucuuasoun MEQ/Lu~smmmmmcmommc oo ~==GfCC=~ CH/CM =mu==w L
1260 0.7 73 6.2 0.6 0.2 0.3 0.0 4.9 1.6 0.6
{261 0.6 59 5.4 0.4 0.3 0.1 0.0 3.8 0.9 0.3 1.29 1.77 0.11¢ 37,1
1262 0.6 84 5.9 0.3 0.3 0.1 0.0 3.3 0.6 0.3
1263 0.4 83 3.6 0.2 0.3 0.0 0.0 2.2 0.3 0.4
1264 0.3 94 1,5 0.2 0.3 0.0 0.0 1.3 0.8 0.4 1,00 1,83 0.223 64.3
1265 0.6 80 6.0 0,2 0.6 0.0 0.0 2.8 0.7 0.6
1266
LAB CLAY WINERALOGY SKELETAL MINERALOGY
ND SM_VR MI_IN KK GI QF FO_CA QZ _FO__CA
1260 ### i * & LT
126§ wah *F LT ok
1262 #x% - * K o
1263 *#x *x -k - T
1264 +++ - F 3 * T
1265 #* &% -y EE * T
1266

SMeSMECTITE VR=VERMICULITE MI=MICA IN=INTERSTRATIFIEQ
KK=HAOLINITE GI=GIBBSITE QZ=QUARTZ FD~FELDSPAR CA-CALCITE
T=TRACE »=0-10% =¥=10-50% *++=GREATER THAN 50%

SOIL SCI. SOC, AM. ], VOL. 50, 1986

. From Rabenhorst and Wilding 1986b
Table 2, Semiquantitative interpretations of XRD enalyses -

Relative quantityt of minerals presont

Horizon Fraction Qtz Kaol Mica Sm K spar Plag Goethite Fluorite
Pedon 1}
Al <0.2 pm - XX XX XXX ;- -~ - -
?};2 - XX X XXXX - - - -
- XX XX XXXX - - XX -
Al 0.2-2 um XXX XX XX XX X - - -
Bt2 XX XXX X XXX tr - X -
2R XXx XXX X X tr . - tr -
Al 5-20 ym XXXX - - - X - L
Bt2 XXXX - - - X - l.; -
R - XXX te - - tr - - -
Ttr = trace, X = low, XX = moderate, XXX = high, XXXX = dominant, Qtz = quartz, Keol = kaclinite, Sm = smectite, Tlg = plagioclase, and K spar

= K feldspar,
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Fig. 23, Elemental analyses of carbonate-fres silt fractions from soi1 and residue of the Real
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From Rabenhorst 1983




4

Fig. 24, General SEM fields showing representative silt grains from the B22t horizon {A), B3tca hori-
zon (B}, and the Timestone residue ({ and D). Note the abundance of quartz prisms marked by prominent
striations in the limestone residue. Prismatic guartz crystals are rare in the B3tca ({arrows} 2nd
absent from the BZZt. Line scate is 10um. .
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From Rahenhorst 1593

Appendix & -~ Carbonate Free Residue of Bedrock. From Rabenhorst 1983

1 C0y-free L2- 50um -

Lab # Site Horizon fesidue <.2um 2ym 2-20um 20-501m 2mm 1> 2mm
....................... R

1266 11 R T 0,49 19.5 23.5 29,0 3.2 268 12,1

¥ £ by welght based on welght of ¢2mm fraction
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GENESIS OF ECKRANT

The parent material of the Eckrani soil was probably derived from the weathering of marily interbeds withia
the Deviis River Fermation. The fine earth fraction of the Eckrant seil probably was neb derived from tha
weathering of hard limestone beds of the Edwards Group, mor did aerosols contribute significantly (Rabenharst
1983,

The addition of organic residues frem plants (importance of cedzr?) resubted in dark colors and a medfic
epipedon, Fiant roots grow, die, and decompese in the timited vofume of fine earth, hence the high (&%) organic
carhon content. The leaching hydrologic regime and dolonitic nature of limestone bedrack retards formation of
secondary carbenates in Eckrant sail.

The seils on landforms currenthy occupied by Eckramt seils may have been mederately deep {or even deep)
during Pieistecene pluvizl climates with greater vegetalive cover. The seil mantle may have been partialiy
removed after loss of vegetative cover resulting from desiccation of climate in Holacene. The former soil mantle
is a possible source of sediment for early and Mid Hobocene age ajlestratigraphic enits found in valley Fill
lendscape positions,

The skeletal nature of present-day soil cover retards further loss of fine earth by waler erosion,
Havever, with lass of ai! veqetative cover on steep sfopes (extreme drought amd/or extremely heavy livestock
grazingl, zl} fipe aarth between rock fragments may be lest, feaving 2 smosth, unproductive jimestone bedrock
surface [ittered with detached pebbles, cobbles, and stones.

USDA - Soif Conservatien Service
Pedon Marrative Descripfian
Dec 19, 1998

Snifs Beries: Eckrant
Suil Burvey # 578-TH-380-243
Survey Area ID: 467
Map Unit Symbel: 225
Fheto Mumber: 118
Descripbion Type:r full pedon description
Pedur Type: Medal pedon for series
Locatiens From junction of US 83 and FM 337 in Leakey, 4.7 miles W on FM 337 €9 tornout,
148 feet 8 in Hwy. right of way
Latitude:  Z9-44-F3-N
Lengitudes 899-49-15-W
Classificationt rlayey-sketetal, montmoritbonitic, thermic Lithic
Hapiustafl
Physiegraphy: Hillzide in Deeply Dissected Flateau
Elevation: Z#18 £t HSL
Frecipitatieny 27 in, ustic meisture regice
HLRA: 24F
Air Temperature;  Ann &4 F Sum %0 F Win 48 F
Lard User rangelznd net grazed
Farticle Size Control Section: @ to @ in.
Parent Material: residuum from fimestene materiaf
Vegetation Codefs): JUAS, SDSE, CAPL
Biagnostic Horizens: @ to ¥ in. mellic, 9 in. fo lithic contac
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Sxils Seriesy Echrapt _
Described By: Lynn E. Loamis and dayre 1. Gabriel
Date: @r/%¢

fie=-1.7 to @ inches; 85% very dark grayish brown (18YR 3/Z), and 35Z white (18YR 3/Z) cebbly partiaily
decempesed organic mattery very dark brown (IYR 2/2), and white {18YR 8/2) maist) single graimy slightly harg,
very friable, mon skicky, non plastiz; compesed of jumiper needles in varying stages of decompositien, juniper
twige and mountain faure! leaves; the upper 1 cw contains identifiable juniper needles; duff has actusulated ia
small dams between rock fragments; somewhal hydrophebic when dry, stightly hydrophobic when moist) warm casts are
very slightly effervescent and occur in lower part; few srafl shelisy no rootsy common fine and medium worm
casksy very siightly effervescent {HCI, 1 normal) discantinuous; 13% cobbles limestone; 18% pebbles {imestone; 1%
pebbles cherty abrupt smeoih boundary.

A--@ to 7 inchesy very dark qray CIBYR 3/1) very cobbly clayy Black (16YR 2/1) moist; moderate fine and medium
subanaular blocky structure parting to mederate fine granuiary hard, very friable, moderately sticky, maderately
plastity commor very fine and fire roots matted around stomes, and commen medium and roarse roots matted areund
stones, and few very coarse roots throughouts common fine, and few medium interstitial pores; the fawer 1-2
inches has siightiy [ighter cofory granular strecture appears to be earthworm casts of various ages; very
slightly effervescent orly in peds that contain linestone sand particles; commen fine rounded warm castsy very
slightly effervescent (HCH, 1 normal) discentingoss; 28X stones Himestoney Z0% cobbles Timestone; 15X pebbles
limestone; abrupt wavy boundary.

R-- to 15 inches; fight brownish gray {16YR 6/%) unwezihered bedrock; Pight brownish gray CIOYR &/2) meist)
indurated; many distinct brownish yeltw {1@YR 6/2) continuous weakly cemented calcium carbonate coats B8 ta L75
inch thick with meny white {IQYR &/1) discentinucus iamipar stronqly cemented calcium carbenate coats on upper
surface 1 to 2em thick; strengly effervescent {HCI, I normal} continuous.

CLASSIFICATION

The Ge horizen i a2 layer dominated by organic material that iz partially decomposed and would be
ciassifipd as hemic soil material, It s estimated that the upper 18 inches {25 cmd of the soil wouid not meet
the 17 perceat organic carbon contest required for a histic epipedon with 58 percent clay {organic matter
removed}. Alsn, @ histir epipedon is defined as a fayer that iz saturated with water for 3# censecutive days or
mere abt some time in mest year, or is artificially drained,

A petiic epepedon is recognized at @ to ¥ inches. The meilic epipeden is defined 25 mineral soif

material, HMineral soil material has less than 29 perceat organic carbon in soils that are nst saturated for more
than a few days.

A Hithic conlact is identified at 7 inches and corresponds with the upper surface of fractured, indurated
imestone bedrock. Distance betwsen fractures in the bedrock was coded as 2 minimum of 4% tm to 1 m spacing
herjzentatly in the Pedon Description Progeam (PDPY. PDF did not print this feature in the narrative descriptien
we qenerated, Eckrant move thes 354 clay the controt section from +3,% inch to 9 inches {+3 cm bo &3 tm) in the
particie size clase controf section. The minerafegy is montmorilionitic {move smectite than any other clay
mineral}, but with a strong compenent of kaelinite {Richard Drees, persenz] communication),

The epigedon is noncalcareeus to the curface after the cpper 7 inches (12 cwd is mized. The coarse
fraguents Rave very itle secondary accumuiation of calcium carbonate, This indizztes 2 leaching moisturs
regime that flushes calcium carbarate from the seil. Only a this rind af secondary carbonate coats the surface
of the fimestone bedracl,

The pedon description and daba suppert the clzseification of this pedon as the Eckrant Series, claysy-
skeletal, moptmorillonitic, thermic Lithic Haplustell,




SOLL o e “IZATION LABORATORY
SOIL AND CROP SCIENCES DEPT., THE TEXAS AGRICULTURAL EXPERIMENT STATION

SOIL SERIES: ECKRANT

SDIL FAMILY: CLAYEY-SKELETAL, MONTMORILLONITIC, THERMIC LITHIC HAPLUSTOLL
LOCATION: REAL

PEDON NUMBER: S90TX-385~003

PARTICLE SIZE QISTRIBUTION (MM)

----------------- SANO=-==~———mmmm e —~mmwSI| Tes=== ——e—~CLAY=~———
ve c M F VF TOTAL FINE TOTAL FINE  TOTAL COARSE
LAE (2.0- (1.0~ (0.5~ {0.25- (0.10~ (2.0~ (0D.02~ (0.085~ (< (< TEXTURE FRAG-
NO U%PT? HORIZON 1.0) D.5) 0.25) ©.10) 0.05) 0.05) 0.002) 0.002) 0.0002) 0.002) CLASS MENTS
CMY e et ————— A e e o mmm ey %
4257 4- O DE
4256 O- 23 A 0.6 0.5 0.6 0.5 0.4 2.6 34.8 56.3 11.0 41,1 sic 32
4282 23- 3B R )
LAB ORGN PH ------- NH40AC EXTR BASES——===m KCL EXTR NAQAC BASE CAL- 0OLO- CACQ3 GYP
NO ¢ {H20) ca MG NA K TOTAL AL CEC ECEC SAT ESP SAR CITE MITE EQ SUM
% 101 —mmmemwwmessmea——ooee o MEQ/ 100G -m-===—e e o — e e e bttt bttt e e e
4257
42568 5.91 7.4 79.3 2.5 .2 1.0 B3.1 56.3 100 0 o} 1.6 0.1 1.7
4282 .
SATURATEQ PASTE EXTRACT BULK QEN WATER CONTENT
LAB ELEC H20 Q.33 AIR 0.10 0.33 15
NQ COND CONT CA MG NA K €03 HCO3 CL S04 BAR ORY COLE BAR BAR  EAR
MMHOS/CM % —~—--mrmromscasace———— MEQ/L-—==-r=mmmmmmaas oo -——-G/CC-- CM/CM ——~v-- WY~ mmm=m
4257
4256 0.8 90 9.0 0.5 0.3 0.1 0.0 1.0
4282
LAB CLAY MINERALOGY SKELETAL MINERALQGY
ND SM_ VR MI IN KK GI 0QZ FOD CA QZ _FD CA
4257
4256
4282
SM=SMECTITE VR=VERMICULITE MI=MICA IN=INTERSTRATIFIED :
KK=KAOLINITE GI=GIBBSITE QZ=QUARTZ FD=FELOSPAR CA=CALCITE
T=TRACE *=0-10% =*=10-50% *=+=GREATER THAN 50%
LAE PARTICLE SIZE DISTRIBUTION (CLAY-FREE BASIS)
NO ———eommmans SAND-—-—————owo—— oo SILT-=~~=
ves c M F VF TOTAL ¢ F TOTAL -~——-——rmmrw RATIOS---—~—==um-=
——————————————————————  Schlotmierotvditalelbetoi ettt 5/SI_FSI/CSI VFS/FS FC/TC  CEG/CLAY
4256 1.0 0.8 1.0 0.8 0. 4.4 36.5 59.1 95.6 0.0 1.6 0.9 0.3 1.37
LAB CLAY MINERALOGY OKELETAL _MINERALOSY
NO SMOVR ML IN KK GI OZ FD CA QZ _FD_CA .
4756 o i* * .

SM=SMECTITE VR=VERMICULZTE MI=MICA IN=INTERSTRATIFIED
Kk=KACLINITE GI=GIBBSITE QZ=QUARTZ FO=FELDSPAR CA=CALCITE
T=TRACE  #=@-187% +#=1-90) +##=GREATER THAN 567
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GEOLUGY OF THE ELWARDS PLATEAU

The Edwards Piateaw is a generalfy flat iying,
elevated tabieland npearly entirely composed of
Cretaceous finestone and dolomite, The platear is
bordered on the nartheast by the Liano Uplift and on
the south and easi by the BEalcones fault zone.  The
rorthern part of the plafean iz moderately dissected,
white the pastern and southern serging are deeply and
theroughly dissected by smali rivers that cut headward
inte the Plateav from the east and south.  The Concho,
San Saba, Ltane, Pedersales, Guadatupe, Medina, Frie,
Sabinai, East Hueces, MWest Mueces, Dry Devils, and
Devils Rivers flow radially away frem a broad divide
that extends southeast frem near Big Lake in Reagan
Courty, acrsss Irian, Crockett, and Schieicher Caunties
to Efdorado, then southward through centrai Sutfon and
nerthern Edwards Ceunties %o Recksprings, and  then
eastward through rovthern Real County into western Kerr
County {Rose 1972},  Extensive abluvizl plzins veneer
the towlands north and south of the plateau.

STRATIGRAPHY

The Edwards Fiateau is underizin by igneeus and
sedimentary rocks.  The exposed sedimentaey rocks
include depesits  of Cretacecus, Tertiary{(?}, and
Quaternary age. The Cretacecus rocks vere deposited
under marine conditions, wherezs the Teritizry(?} and
Quaternary surficial depesits are subaerial in erigin.

The system of stratigraphic nomenciature for
Cretaceous roecks in the Edwards Plateau deveioped by
Lozo amd Smith {1964} during the Fate 1958's, modifiad
by Rose {1¥72) and Mebster (1573, and adopted by the
University of Texas Bureau of Economic Geology is used
in this report iTakle 33,

Cretacecus rocks belong to the Lower Cretaceous
{Comanche; Series and the Upper Crefacesus {Guif)
Beriec (Table 3i. The Cemanche Series is divided inte
three qroups.  In ascending crder, they are:r the
Trinity, the Fredericksburg, and the MWaskita. Trinity
Broup recks ipciude the Cow Creek Limestone, Hensell
Sand, ard the Glen Rese Limestone. The Cow Creek
Limestone iz the oldest formaticn exposed on the
Edwards Flateas. It occurs atong the Guadalepe River
irr Comal County, The Hensell Sand outcrops aleng the
northeastern margin of the Edwards Platear ir Kimble,
Gitlespie, and Masen counkies, and along the Guadzlupe
Fiver in Kendail and Comal Counties. The Glen Rese
Vimestone crops oub alomg the southern and ezsiern
margins of the plateav, and is exposed in the deeper
valleys extending irte the central part. “Edwards®
Vimestones belong te the Fredericksburg amd Early
Washita Greups, Frederickshurg Group rocke include the
Ft. Terrett, MKest Nueces, and Miknight Fermetions.
Early (Lower) Washita rocks inciude the Ft. Lancaster,
Seqavia, =nd  Salmen Peak Formatiens (Tabte 30,

*Edwards"  Himestenes {Ft.  Terrett, Ft. Lancaster,
Segeviaz, Devils River, Mest MNoeces, McKnight, Saiman
Feak, Santa CElena, Sue FPeaks, and Del Carmen
Fermetions! crop out ever most of the plateaw surface.
Down-thrown  klocks of “Edwards™  limestenes crop out
along  the eastern and southeasters margine of the
plateau and ferm resistant hase levels for streams
draining acress the outcrep.  Upper Washita rocks {Det
Rio clay [=Graysen shaie} and Buda |imestened occur en
the divides between majer drainage systems. Exposures
of the Boguiilas Fiags {=Eagle ford Groupl are limited
toe broad surfaces akoye the Budz limestone. The Austin
{halk is expesed south of the Balcemes Fault Zene in
Kinney, Uvaide, and Medinz Cpunties, along the Rio
Grande in Val Verde and Terrell Counties, and ina
smali  dewn-throun fault block in wesiern Edwards County
{Webster 1978). The overlying Ararache limestane crops
gut in the Anacache Meuntains of Kingey and Uvalde
counties,

The Uvalde gravei of Pliccene{?} age overkies
Cretacecus  rocks in the southwestern part of the
Edwards  Plateau, and Quaternary swrficial depesits
orcur  in stream valieys througheut the platezu and on
atluvial plains at the piateau margins, Igneous rocks,
mainly basalt, sccur along the Balcones Fault Zone,

The foliowing descriptions were taken from the Bureau
if Economic Gsology geclogic zilas sheet legends,

Limestone--Massive, off-white, in part
Thickness about 75 feet,

Cow Creek
honeycombed, fessiiifersos.
lover part dees not crop out.

Henset!  Band-~Limestone and  sandstene; upper haif
sandstone, samdy, glacoritic, hepeyrombed-nodular;

bower  half  mostly  sandstone, fine  graimed,
argitlaceous,  caicareous,  confains  white hard,
silicecus geedes up to 3 inches in diameter, yellowish

brown, fossits zre fxegyre znd oysters, some hard
Fimestone contatns large eysters,  Thickness about 45
feet.

Gler Rose Formatien--Limestene, dolemite, and mar! 2s
alternating resistant amd recessive beds forming stzir
step ‘topegraphy; Pimesteae, aphanitic te Tire grained,
fard to soft ard marly, light gray to yelfowish-gray;
dolewite, fine graiped, poveus, yellewish-trowny marine
megafossils  include mofluscar sfeinkesms, rudistids,
aysters, and echinoids. Usper part, relatively thinner
kedded, more dolemitic, and [pss  fossilifereus)
thickness aboul 469 feet, Lower part, more massive,
contains  some rudistid reefs and 2t top Corbula Eed, G,
with abundant sbteinkerns of forbule harveyi (Hill) in
an  interval up to 6§ feet thicky thickmess about R0
feet. Thickness of Glen Rese Formaktion 733 feet.
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Table 3. Stratigraphic sequence in the Edwards Plateau,
Chrono- Litho-
etratigraphic stratigraphic
unit Erathem System Series Stage unit
Geg-
chrono-
Geechronologic lngic
it Era Perlod Epach Age Age Group Farmation
. (Ma}
i Heloceme =i~ Atluvium
[}
I
i Hoducene of g.81 - Low terrace depssits
Cenozoic Quaternary-i Fleistocene = Alttuvial fan depesits and colliuvium
1
!
i i~ Flaya deposits
i_ Pleistocene Calabrias -1 Fluviatile terrace deposits
L7 ! Quaternary depesits undivided
i- Leona Fm
Tertiary Pliccens Piacenzian -1~ Uvalde sravel
4.4
v -1~ Cretaceous iPgnecus rocks
I
t
i Anacacho
i Upper Austin Chalk
1 Cretaceous Eagle Fard  -i- Boguilfzs Fiags
! AGuif}
|
' 20
_ i -
Mesozoic Cretaceous-i Cenemanian Upper Washita-i1 Puda Ls
i i_TDal Rie Clay
i 8@
{ Lower Abian Edwards
! Cretacesus
i {Commanche} i- Glen Rose Fm {upper)
: Abbian Trinity ~i~ Glen Reze Fm (lower)
! 18 { Henmseil §
i Aptain - Cow Creek Ls
I
i
i i15
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San Marcos Platform Sequence

Farcog Formation
Kainer Fermation

Comanche Ghelf Sequence

Segovia Formation--limestone and dofomite; in upper
part, cherty, fight gray, milislid, sheli fragment,
rudistid fimestene; in middle part, delomite, mediun
krownish gray, porous, massive- %o thin-bedded, cherty,
rolfapse breccia; in lower part, [ight-yeliowish-aray
miliclid limestone and mar! and marly fimestone with
Expgyra tesans and owytropidocerid ammonite.  Key beds
mapped tocaliy inclade in upper part the Black Bed, K,
the Orr Ranch Bed, B, Calvert's Zore, {Z, and the edge
of Upper Caprock, UC, and in fower part Curry's
Gryphaea hed, G; Ehickness Z60 te 258 feet, thickens
sauthward.

Black Bed

Grr Ranch Bed
fryphaea Ped

Allen Ranch Breccia
Burt Ranch Memher

Fort Terrett Formation--limestore and delomite; im
upper part, percelznesus gphanitic  timestone, coflapse
brecciz, chert, and recrystaiiized limestone; in middie
part, fight- to dark-gray, charty, milialid, sheil
fragment, rudistid limestone amd medium-brawnish-gray
dofomite; in fower part, nodular lipestone with thin,
yeilow, Exogyra texama-bearing ciay at base; thichkness
269 to 396 feet, thickens zouthward.

Kirschberg Evaparite
Dalomitic Member
Burrowed Member
Basal Modular Member

Pevils River Trend

Devils River Limestene--limestone and dofemite; hard,
mitiofid, peilet, rudistid, shell fragmest bicsparite
and {ime mudstone; fegaily dolomitized, brecciated, and
chert-bearing; rudistid meunds mere comman % upper
part; nedelar |imestone in basal part; thickness about

T8 fept.

Maverick Basin Sequence. The Rio frande Embaymert, 2
re-entrant of the Guff Ceastal Flain, is 3 southward
thickening depositioral froughk which was actively
suhsiding through Cretacecus zpd Cenozaic time {Blebstier
19781,

Satmon Peak Limestone--upper 75 feet granufzr, zbundant
caprinid and oiher sheil fragments, crosshedded; iover
rart, Globigering mudstore, abundant large  chert
masses, white; total thickness 218 feet.

McKaight Fermation--fimestone and shale; upper G5 feet,
lime mudstone, thin bedded, iecally cortains chert
lavers, solutionr zomes, and collapse  breccia;
jntermedizte 78 feet, argillaceous  Time mudstone;
laminated, fissife, black; lower T8 feet; lirestone,

Pt Rin Clay (=

granular, thir chert layers, abundant sheil fragments
and  peflets, overlain by lime mudstone with selution
zone  and col lapse breccia; tobal thickness 168 feet.

Mest Huecss Formation--upper 88 feet, (imestone, fine
grained; massive, miliolid and rmoliusk-bearing; lower
&8 feet, iimestone, nodular; systers and oifier mallusks
comren;  total thickress 148 feet,

Santa Elenz Limestene--Fine-grained to micrograsular,
massive, beds up to 1§ feet thick, some mar! interbeds
in upper part, rounded chert nedules and sificified
rudistids commen in more massive beds, {ight-gray to
white; weathers dark-gray and shades of brown
rudistids and miliolids abundant; fwms  cliffs;
Thickness abput 356-450+ fest,

Sue Peaks Formatien--microgranuiar, thin-bedded, medium
light-gray to medium dark-gray; ccrupies siope between

escarpments  formed by Santa Elen: and Dei  Carmen
Limestones; marine meqafossils commen.  Thickness 48
feet,

Del Carmen Limestone~-micregranular te fime-grained,
massive, chert rodules and masses up te 1B inches in
size and beds exceeding 16 feet in Jlemgth, gray:
rudistids  and milickids commen; forms sheer cliffs;
Thickness up to 475 feet.

fieorgetown  Formation--fimestene and marl; mostly
limestone, fine-grainad, argiliaceous,  nedufar,
moderately imdurated, Pight arayi some iimestone, hard,
brittte, thick bedded, white; s=ome shale, marty; seft,
iifght gray to yellowich gray; marine megafossils
include Kingens wacoensis snd fryphaez washitaensis.
Thickness  3f-86 feet.

Graysen  Shale)--Catcarecus and
gypsiferous  becoming  jess  calcareeus  and  more
gyesiferous pwzrd, pyrite commen, blocky, medium-gray;
weathers  light-gray  to yellewish-gray; seme thin
fenticular beds of highly rzlcarecus siltstone: marine
megafeesiis  inciude abundant Lxogyra ariefima and other
pefecypods;  Thickness up to 288 feet, {feathers ot
nor thwestward,

The Dei Ric Clay containg cinmsbar (mercury orel
in suffirient concentrations that extensive mining wes
cenducted in the Eig Bend area from the turn of ihe
certury  untit  Morld  Har 1L, Near-rommercial
cencentrations of chromium are reported te orrur ina

siali outcrop of the Del Rie Clzy fecated  in Bandera
County {Chiis Taran, correspondencel.
Buda  Limestene--fine-grained, bioclasbic;, communiy

glauconitic, pyritiferous, hard, massive, poorly bedded
to nodular, thimmer bedded ano araillacecus near upgper
contact, Pight-gray te pale-orange; weathers darf-gray
to brown; burrows Filled with chalky mari, abundant

pelecypodz;  basal beds ftypically warly, nedular
limestere, and thin vyeliew mar! bads with scarce




Budaiceras sp. Thickress 45-183 faet, thickans

eastward, forms much of plateau surface.

Boquitias Fiags (= Eagle Ford Greup)--consists of four
urits:

1. upper umit mestly chale, silty, medivm-gray,
interbedded with seme !imestone, nodular te laminar,
granular, brownish-gray;

2, follveed dowmiard by shale; silty, nmedium-gray,
intertedded with iimestone, granular, yeliowish-gray;

interbedded with
upward  te silty

2 shale, silty, dark-gray,
siftstone, laminated, grading
Fimestone; and

4. a basal unit of fimesteme, clastic, inm thin mostly
ceoss-faminated beds that pinch and swell along strike,
interbedded with siltstone, light vyeliowish-gray to
grayish-orange. Thickness lofi-Z26 feet.

Austin Chalk--Hard [ime pudstene fo sofi chalk; mastly
microgranufar calcite with mimor foraminifera tests and
Inocepamus prisms, sparsely glaucenitic, pyrite nodules
in part weathered to linenite commen, occasional beds
with {arge-scaie cross-stratification, ledge-farming,
grayish-white to white; locally highly fossiiiferous,
Thickress about 0238 feet in eastern part of Del Rio
sheet, thickens seuthwestuward.

Anacache Limestone--Limestore and  marl; iimestene,
reefy, thick-bedded, in pert crosc-bedded, fight-yeliow
to yellow-brown and light-gray; in part sandy, some
vilcanic rock fragments and weathered rusty bentonite
beds; marine meqafossiis abundant. Thickpess up to 588
feet, ends abruptly westward, thies te z feather sdge
in western Bexar County.

Cretaceous  igneows  rocks--Alkafic  basait  and
pyreciastics altered to montrosite; basalt in the fornm
of sibls, laccaliths, veicanic necks, apd dikes.

lvalde Gravel--Calicke-cemented gravel; seme boulders
up to 1 foet in dizmeter; weli-rounded cobbles of
chert, some cobbles of quartz, limestone, and igresus
tacky  occupies  tepegraphically  Kigh  areas  net
ascociated with present drainage. Thickress ranges
from several feet of grave! lag to 3@ fest,

Lesna Formatitn--Fine cairareeus sift grading dows inte
coarse gravel; type lecality first wide terrace of
Nueces akd Leana Rivers belew fevel of LUvaide Gravel.
lay correiate with Onion Creek Marj of Austin Sheef.

Guaternary deposits usdivided--includes slope  wash,
atloviat fan deposits, abiuvium, celluviom, and tecally
elder Quaternary depesits; mestly im size range of
cobbles b0 silt derived from Cretaceous Fimestone,
defomite, and chert.

Fluviatile terrace depoesits--grave!, sand, siiy, and
tlay; adjzcent to Edwards Flateaw, predeminantly
gravel, limesbene, delemite, and chert; contigueus
tarrzces of different ages separated by solid fine,

2l il

Flaya deposits--ciay and sitt, sandy, tight gray, in
chaliew depressions, usually covered by thin deposit of
Holocene cediment {Miscensinan),

Alluvial fan deposits and celluvium--caliche-cemented,
poorly sorted, angular fo rounded rock fragmenis of
locally derived materiaf,

Lew terrace depesits--Mostly iew tervaces above flond
jevel  afong enirenched streams, some  albluvium;
gravel,sand, siit, clay, and erganic mabier.

Alfuvium--Floodpiain  depesits, includes fow ferrace
depazits near floodpiain tevel and bedrock locabiy in
stream channels; gravel, sand, sitt, clay, and organic
material; thickness up to 35 fest.
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CLIMATE, GECOLOGY, AWD VEGETATION RELATIONSHIFS WITH
SOIL BERIES

Fainfall on the Edwards Plateau ranges from
3346 inches zt Hew Braunfels in Comal Coundy to 11.24
inthes at Sandersan in Terrell Ceumty {Table 4. Fer
the purpeses «f seil &nd range site classification,
this broad rarge in precipitation has been ceqmented
irto four seil moisture regimes (GMA),  These SHR
cerrespond well to Thernthwaite F-E Zoaes, and to the
four fand resource subaress (Easterr, Central, Western,
and  Southern LRS)- in the Edwards Plateau.  The
following peragraphs describe each SWR/LRS/P-E  zane,
some of the dominant soifs, and pertinent vegetation
features,

The Eastern Edwards Piateau LRS (81C, Comal,
Hays, Kendail, Travis, and Hiitiamsen Counties) has 2
wet tempustic SR and Thornthwaite P-E index  greater
than 44, Seoifs in this zone are dry in some part of
the moisture ¢ontrof section for mere then ZGZ but fess
than 48% of the days (cumulztiva) that zoil temperature
at B = (20 inches) is greater than B5OC.  Lithic
Haplustetls and Lithic Calciustalls mapped over hare,
mascive |imestone bedrock of the Edwards Group are
classified as the Eckrant series. The Aleds series
{toamy-sketsetal, carbonatic, thermic Lithic CUdicl
Hapiusioiis) is mapped i the Grand Prairie in the wet
tempustic SMR {P-E imdex 44-B2}, Brackett soils {fine-
teamy, tarboratic, thermic Udic Ustochrepts) are mapped
on steep jandscape elements forming on the upper Glep
Rese Formation.

The Central Edwards FPlatesu LRS {2iR) has 2
typic tempustic SMR and Thernthwaite P-E index of 31 to
44, Bails im this area {Medinz, Uvaide, Real, Edvards,
Kerr, Gillespie, Kimkie, Sutten, Schleicher, Henard,
Conche, Tom Green, and western Irion Coundies) are dry
in some part of the meisture controf section between 48
and 68% of the days (cumulative) that seil temperature
at B3 cm {28 inches) is greater than f6C. Lithic
Calciustols in this area are classified in $he Furves,
Tarrant, and Oplin ceries vhereas Lithic Haplustolis
are classified & the Eckrant and Eckert iskeletall,
and Harper {non-skeletal) series. These seils are
characterized by the presence of FPlaleau live sak
(Quercus  fusifarmis Smatl) im the plant community
overstary. Kerrviile  sails  (leamy-skeletal,
carbepatic, thermic Typic Ustechrepts) are mapmed on
updulating fo  Ritly tandscapes  ereded inte  the
stratigrashiczlly fower Gien Rese Limestone.

Table 5 s a key to soi] map unit idemtificatien
in the Seii Survey of Edwards and Reai {Counties in the
Central Edwards Platezu. The key refates soil map
upits to geelogic formations and SMR's. Soil mwap uniis
in the sorvey legerd were desigred to  correspond with
fandforms, groups of lapdfories, or sebdivisions of
fandferms.  This is why most of the map units are
muiti-tarz, Table & is & key to  seil serfes

identification in the Cerdral Edwards Plateauw, The key
relates  seii series fo Jandforms, coarse fragment
confent, and depth class

Appendix B is a key to lendforms developed in
Austrafia {Speight 1%84), The key is nob approved for
use in the HMational Cosperative Seil Burvey but is
included berause it is the only systematic key te
fzndforms the awthers are aware of.  Some terms and
definitions are differeat from these ir the Matiomral
Soils Hamdbook (30i! Survey Staff 15880, Such a3 Key
would be wuseful in soif serveys in the United States
and worldwide. Me hope that presentatien =f this key
will stimulate interest zmong geomorphaiegists,

The Westerr Edwards Plateau LRS {B1A) has a dry
tempustic SR amd Thornthwaite P-E indes values between
Zf and 3%, Soits in this area {Val Yerde, Crockebt,
Reagan, Glasscock, and Steriing Counties) are dry in
some part of the seil moisture rentrol section greater
than &8% of the time that seil temperzture at 0 cm (26
inches) is greater than 5o, but are moist in some part
of  the seil moisture control section more than 98
consecutive days when sail temperature at S--om (22
inches) is greater than 2oC.  Lithic Calciusteils are
tlassified in the Ector and Tarrant series, theugh
currently the Tarrant series is currentiy restrictes to
areas with P-E index vaiues greater than zbout 34,
Piant communities on these &eiis are domimated by Ashe
duriiper  {Jumiperus ashei Buchh.)j plateaw live sak is
ghcent,  The presence of 2 few plants of lechequilia
(Agave  lecheguitial i the plast community is an
indicater of dry ustic SMR.  The Gien Rase Formation
dees nut sianificantly trop oub in the Mestern Edwards
Flateau, Zorrz seils {loamy-skeletal, carbomatic,
hyperthermic [Aridic] Lithic Petrugalcic Catciustedls?
cccir  over nodular §imestone of the Buda Formatisn, and
Amistad seits  {leamy-skefetal; carbsmatic, thermic
[Aridicd Lithic Petrocalcic Calciustelfs) oscour over
fiaggy Fimestenes of the Bequiilas Fiags,

The Ssuthern Edwards Plateau LRE {310} has 2
moist temparidic SHR and Thornthwaite P-E index between
19 and 25, Seils in this region {Brewster and parts of
Terreil, and Yal Verde, [Kirney, Uvaide?] Counties) are
dry in alt parts of the soil moisture contrel section
Bg-T8% of the days {cumulativel that soil temperature
at B cm (28 inches) is  greater than 5°C,  Langiry
{beamy-sketetal; tarboratic, wyperthermic  [dry
tropustic SHR?D Lithic Calciustelis) and Lezier {Lithic
{Ustollic?  Calcierthids)  soils ccour  over hard
iimestong bedrock of the Edwards Group ang  the Buda

Limestene  in this climatic zone. Mariscal saiis
({oamy~ckeletal, tarbomatic, thermic Lithic Ustoliic
Calcierthids)  formed over flagey limestone of the
Brquitias  Formation. Vegetatior in Ehizs arsz is

characterized by ching gram2  {Roufeious brepisefal,
black gqrama [, eriopodsl, {Larrea
tridentats},  setol {Dasylirien {eiophyiiumi, and

skeletonieaf gelden-eye {Viguiera stenolobal.
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SOIL SURVEY OF EDWARDS AND REAL COUNTIES, TEXAS

25 JAN 1991 LEL

AP UNITS ARRANGED BY GEOLOGIC FORHATION AND SOIL MOISTURE REGIME

PARENT MATERTAL

P-£25

DRY TROPUSTIC SHR

25

DRY TEMPUSTIC SHR

Table 5 ~- Soil Map tnit Identification Key

Pt 3l
i TYPIC TEHPUSTIC SMR

Boquillas Flags

17580 Amistad flv-1 1-5%

-E 44

Buda Ls

1262AC MNuelke-Kavett-Valera cpr 6-5%
12616D Noelke chv-¢! 1-8%

Pel Rie Clay

FA'8 FTD

Playa deposits

183AC Kavett-Eckrant-Valera cpx 0-5%

1183AC Kavett-Eckrant-Yalers cpx 8-9%
190AC  Kavett-Harper cpx §-3%

:B3AC Valera-Eckrant-Kavett epx @-5%

83AC Valera-Eckrant-Kavett epx 0-5%

iZh  Roscee-Randall cpx §-22

28 Roscoe-Randalf cpx 0~2%

Segovia Fm

Devils River Fm
Sakmon Peak Ls

13356F RO-Langtry cpx 1-107
“Fort Terrett Fn 13626 RO-Langtry cpx 15-66%

1
T

12350F Ector-Eckrant-RO cpx 1-20%
12826 RO-Ector-Eckrant cpx 20-60%

I

135BF Opiin-Eckrant-R0 cpx 1-20%
826 Oplin-RO-Eckrant cpx 20-68Z

1268F Conmfort-Rumple-Eckrant cpx 1-124
+1285F Ruppie-Comfort-Eckrant cpx 1-12%

19980 Olmos-Cho cpx 1-8%
11208 Tobosa ¢ 6-3

113AB Rio Diablo-RW cpx 6-3%
1184AB Dev & Oakalia s rf §-3%
13348 Rioconcho sicl of -27
‘MA  Rioconcho sicl ff §-2%

1B4AB Dev, RH, & Oakalla s ff §-3%
186 RM & Dav s ff §-3%

i26AC Topia ¢ 6-57

12448 San Saba ¢ -3 ¥
112AB Tobosa ¢ -3 %

(2PAC  Krum-Knippa cpx 9-54
11548 Nuvalde ¢} B-3 %

170AB Dakalla | of §-2%
8448 Dev, RH, & Oakalla s ff 6-34

Gien Rose fm

i
)
I
1
]
i
]
b
[}
]
1
1
'
'
]
f
1
]
1
1
[}
f
]
I
1
1
1
]
i
]
1
1
1
E

116AB Pratiey ¢ £-3%

{upper) 1229G Real, RD, & Kerrville s 26-60%
iBIBF Kerrviile-Real-RD cpx 1-26%
119BF Real-Cho-RO cpx 1-29%
' } 1187A8 Mereta cf 6-3 ¥
FASFID i 1219AC Real, Hereta, & Denton s 1-20%
: H 121AB Atco | §-3 %
: : 16248 Boerne | of §-3%
g ' 1I68AB Orif & Boerne s & RW ff 8-3%
RH  Riverwash ff frequently flooded
RO Rock outcrop of  occasionally flooded
5 s0ils rf  rarely flooded
cpx  complex f flooded
FA & FTD Floodplain atluvium and Fluvial terrace deposits
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S0IL SURVEY OF EDHARDS AND REAL COUMNTIES
3 FEB 1991 LEL

SOIL SERTES ARRANGED BY LARDFORH, ROCK FRAGHENT ODWIENT, AN DEPTH =

aression Randall

Leow High
Landfora Saries Particle-size H ~ Subgrowp Great group P-£P-E Range Site
Upland H-skeietal ¥ Daep Brackebt Fine~loamy ¢ Mis Ustochrepts 48 54 Adabe/Steep Adobe
Deep  Denton ~ Fine-silty ¢ Wi Lalciustolls 44 56 Clay Loan
N Degp  Spires Fipe k. FRhedie Paleustalfs 35 44 Redland
Valera Fine . ] Petrocaleic Cal¢iustolis 20 44 Clay Loaa
Crawford  Fine B Udie Chromysterts 38 55 Deep Radizad
San Saba Fine - n Udic Pellusterts 48 64 Biackland
Bexar Finy -x Udie “Arglustells 3 44 Redland
Shallow Tarpley Clayey e Lithie Argiustolls 42 54 Redland
’ Purves Clayey o Lithie Calciustolfs 4% 65 Shallow
Kaveit - . Clayay v Lithie Petrocaleic Calciustolls 28 44 Shallow
oss - - Loany ¢)s - Typic Cabciustolls 31 46 Shallow
Stephen Clayey %, Udorthentls Baplustolis 44 66 Chalky Ridge -
Harper Claysy [ Lithie Hapbustolls 48 44 Shailow Clay
Hensley - - Clayey n - Lithie Rhedustaffs 32 5§ Redland
Skeletal M Deep Kerrville . Lesmy-skeletal ¢ Typic Ustochrepts 38 52 Adabe/Stesp Adobe
) Rumple Clayey-skeletal Udie _ Argivstolls 35 52 Gravelly Redland
Dina .. Clayey~skelatal . x - Pachic . Paleustolls 31 44 Redland .
Shallow Confort Clayey-skelatal x Lithic Argiustells 42 58 Low Stony Hill
* Roughereek  Clayey-skeletal = Lithie Argiustolls 38 50 Redland
Real Lozmy-skeletal ¢85  Typic Calciustolls 32 58 Adoba/Staep Adobe
Tarrant Clayey-skefetal m. Lithie - Calciustolls 38 44 Low Stony Mill/Steep Rocky
- Oplin - Loamy-skefetal ¢ Lithie . Calciustolls 32 44 Low Stony Mill/Steep Rucky
- Ector - Loany-skeletal - ¢ Lithie Caleiustolis 16 32 Low Stony Hill/Steep Rocky
Langtry " Loamy-skefatal ¢,h  Lithic Calgiustolls 19 31 Low Stony Hiil/Steep Rocky
Zorra Loany-skaltetal ¢,k  Lithic Petrocaleic Calciustofis 19 31 Low Stony Hilt ‘
hnistad Loany-skeletal - ¢ Lithic Petrocsleic Calciustelbs 16 32 Flagstons
Hoelke Loany-skeletal x  Lithic Petrocaleic Calciustofis 22 31 Limestone Hil}
Eela Losny-skeletal ;5 -Petrocaleic Calciustolfs 32 38 Shallow Ridge
Eckrant - Chayey-skeletal m . Lithie - Haplustells 31 54 Low Stony Hill/Steep Rocky
Eckert - Leamy-skefetzl -5  Lithie Haplustolls. 38 44 Low Stony Hil[/Steep Rocky
Flood- Skeletat ¥V Deep Orif Sandy-skeletal ¢ - Typic Ustifluvents 28 49 Loany Bottomland
. plain : - Dev Loany-skefetal ¢ Cuaulic " Haplustalis 18 35 Loamy Battoniand
N-skeletal ¥ Desp  Boerns - Coarge-foany ¢ - Fluventio Ustochrepts 42 59 Loamy Bottemtand
’ . Frio - Fine s Comulic Hzplustoils 38 56 Loany Boticaland
. Oakalla Fire-loamy ¢ Cumslic Haplastolls 36 48 Loamy Bottemiand
Bosque -Fine=loany % Cumelic Haplustolts 42 64 Loany Botlomfand
Terrace N-skeletaf ¥.Deep - Shep * Fine=loamy” H Typit " Ustochrepts 32 58 Hardland Slopes
: ‘ . Karngs - Coarse-fozay ¢ Typic Ustochrepts 39 44 Clay Loam
Atco “ Coarsa~ioany &b Aridic Ustochrepts 25 44 High Lime
Luckenbach  Fine oo - ldie Argiustolls 35 46 Clay Loan
Lewisville  Finé-silty X Typic Calciustolls 44 66 Clay Loam
* Huvalde Fine-siity “x - Typie Calciustells 26 44 Ciay Loan
- Sunav Fine~loany ¢ Typic Calciustolls 4B 56 Clay Lean
Rowen Fine ’ x | Yertic Caleiustolls 25 44 Cizy Loan
Rie Diable  Fine -~ X  Aridic Haplustells 26 34 Clay Loan -
Krum - " Fine n Udertic Haplustells 38 58 Clay Loza
Rioconche Fine % Yertic Hapiustobis 24 38 Loamy Eotionland
Barbarosa Fing [ Udertic Palenstolde " 45 5 Clay Loan
Tobosz ~  Fine ] Tyaie Chroausterts 23 36 Clay Flat
" Depait _ Fine v Udie Chromugterts 42 48 Dosp Redland
H Daep . Topia Yery-fine % Yertic Argivstolls 32 48 Deep Redland
Pratley Fing ] Petrogalcic Paleustells 32 44 Clay Loan
Aohalt Yery-fine r Udic Chromusterts 32 OF Radland
Shaltow Speck Clayey X Lithic Argiustolls 31 46 Rediand
Hlereta Ciayey %5 Petrocalcic Calcivstolls 24 42 Shallow
Olmos Loany-skelatal  ¢,h,s Petrocalcic . Caleiustolls 25 48 Shalklow Ridge
.Che - Loany ¢,5 Petrocaleic Calciustolls 25 50 Very Shallon
B}
De- N-Skeletal ¥ Deep Roscoe Fise . [ Typic Pellusterts 25 38 Clay Flat
' Fine " Bdie Pefiusterts 24 38 Lakebed

Mineralogy faaily: ¢ = carbonakic, a = montaorillonitic, x = mixed |

Depth family: s = shalfow
Temperature family: h = hyperthernic
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Appendix B -- Australizn Key te Landform Elements {modified from Speiqht 19841

A, Landform element thet stands above all, or aimest ail, paints in the adiacent ferrain
CREST
Lardform element that stands below all, or atmest all, paints on the adjacest terrain
DEPRESSION
B. Depression that extends at the same elevation, or lower, beyond the focality whese it is ohserved
{FEN DEFRESSION
C. Depression that stands belew alt puints on the adjacent terrzin
CLOSED DEFRESSION
D. Landterm etement that is aeither @ crest nor 2 depression and that has an inciination greater thas zhout 1%
SLAPE
E. Lardform etement that is neither a crest nor a depressiop and that i= leve! or very gently inclined (iess than
about 3%}
‘ FLAT
F. Compound fandform element comprising a narrew crest and adjoining slopes, the crest fength beiny less than the
vidth of the tandform element
HILLOCK
G. Compound fandform element comprising a marrew crest and adjeining slopes, the crest fength being greater than
the width of the lzrdform element

CRESY Lzndform element that stands abeve ali, or almest all, peints in the adjacent terrain, 1f is
characteristically smoothly cenvey upwards,

Ak, Very gently inclined to steep rrest, smoethiy convex, eroded minly by crees and sheef wash, standing above 2
hitlslape
HILLLREET
AB. Extensive level to gently inciined crest with abrupt margins, commenly eroded by water-aided mass movemert or
sheet wash
SUKMIT SURFACE

DEFRESSION Landform efement that stands befow ail, or alpest all, points en the adjacent terrain,

B. Depression that entends at the same eievation, or lower, beyend the forality whare it is chserved
[PEM DEPRESSION
BA. HWoderately inciimed te very steep open depression with concave cress-section, eroded by cellapse, fands|ides,
cresp of surface wash
ALCOVE
BC. Open depression with noderatzly inclined to very gently inciiped fioor or small strezm channe! and shart
precipitous walls, ersded by channelled stream fiow and consequent gravitational f3l1f and weter-aided mass
novement
HULLY
BD. Linmear, genevzlly sinucus epen depresciom forming the bottom of a stream chaane! erwded and fecally
excavated, aggraded or built up by chasmelied stream flow, Parts that are built up include bars
STREAN EED
EE. Linear, gemerally sinuous open depression, in part sroded, excavated, built up and agqraded by channelfed
stream flow. This element comprises stream bed and banks
STREAM  CHANNEL
C. Depression that stands belew al! points on the adjecent terrain
CLOBED DERRESSION
CC, Steep-sided clesed depressien ereded by sofution directed towards zn underground drainage way, of coliapoe
consequent on such selution
DOLINE
CE. MWater-fitled clused dapression
LAKE




{8, Long, curved, cemmoniy water-fifled closed depressian eroded by channeiled stream flow but closed 2z a result
of agqradation by channelied or over-bank siresm flow, during the formaticn of 3 meander plain landform pattern.
The floor of an ox-bew may he mere or less aggraded by over-bank stream fiow, wind, and biological (peat)
accumulation

OK-B0W
CH. Shalltow, fevel-fioored ciosed depression, intermittentiy water-fiiled, bounded as x rule by flats aggraded by
sheet fiow and charselled stream flow

PLAYA

SLOFE Lawdform element that is neither 2 crest nor a depression and that has an inclination greater than abeut 1%,

Slope plenent adjacent beiow a crest or fiat but not =djacent zbove » flat or depression
{IPFER  SLOPE
Slope eiement net adjacent beloww 3 crest or flat; and not adjacent abkove a flat or depression
MID-SLOFE
Slope eiement adjarent above a flat of depressien but rot adjacent below 3 crest or flat
LOMER  SLOPE
Slope element adjacent below a crest or fiat and adjarent wbove a flat or depression
SIMFLE SLEPE
Element upstope is gentler, element dewnstope is steeper
: RAXING SLOPE
Efement upslope is steeper, element dewnsiope is gentler
HAHERG SLAOFE
Element upslope is gentler, element downslope is gentler
MAXIMAL SLOPE
Elemert upslope is steeper, element dewnsiope is steeper
MINIWAL SLOFE
DA. Beatiy inclined te precipitous sigpe, commonly simple and maximal, eroded by sheet wash or water-aided mass
movenent
RILLSLOPE
DB. Lateraily estersive steep o precipitous maximat slope ercded by gravity, water-zided mass movement or sheet
flow {(cf, CLiff)

SCARP
DG, Latera!ly extensive cliffed {greater than 3@AX) maximal slope usuallby eroded by gravitatiemal falt asa
rasutt of eresion of the base by various agencies; swmetimes built up by marise orgasisms (cf. Scarp)

CLIFF
DE. Short, gentiy or very gently iaclined minimzl midsiope eiement ereded wr aggraded by any agent

BENCH

DF. Moderately to very gently inclined waning fower slope resuiting from aggradation or erosivn by sheet flew,
earth flow, or creeg (cf. Pediment)
FENTSLOPE
D6. Large gently inclined to fevel waning lower slope, with slope ines inclined in a single direction, of
sonewhat convergent or divergent; eroded or sumetimes siightly aggraded by sheet flow (cf. Faoislope)
FEDIMEMT
DH. MWaning or minimal slepe situated below a scarp, with its conbours generally paraflef fe the fine of the scarp
SCARP-FOGT  SLOPE
DI. Slope situated hefow 2 cliff, with its contours generally paraliet to the Tine of the cfiff, eraded by sheet
wash or waler-aided mass movement and aggraded lecaliy by collapsed material from ahove
CLIFF-FOOT  SLOFE
DJ. Moderately inclined or steep waning fower slope, aggraded by gravity
TALUS
DE. Very short bub lateraily extensive siope, moderately inclined to pracipitons, farming the marginal vpper
parts ¢f a stream channel and resubting from ernsion of agarazdation by chzmpelled stream fiow




FLAT Landform element that is neither a crest nor a depression and that is level or very gently Intiined (fess than
A% tangent approximataly!

EA, Large very gqently inchined or fevel element, of unspecified gecmorphelogica! agent or mede of aclivity
FLATHN
EB. Large fiat resuiting from aggradation by over-banit siream ffew 3t seme distance from the stream chansel and
in some cases biclogical (peat) accumsiation; often characterized by a high water table and the prezence of swamps
or lakesy part of a covered plain Jandform pattersn
BACKFLAIN
EC. Flat at the margin «f a sfream channel aggraded and in part ercded by over-bank and channelled stream flow;
an incipient flood piain. Charnel benches have been referred to as “low terraces’, but the term terrace should be
restricted to fzndform patierns above the influence of active stream flow.
CHAMMEL BENCH
ED, Flat inctined radially avay from a peint an the margin or at the end of a stream channef, wggraded by over-
baak stream fiew, or by channe!led stream flow asseciated with channels developed within the over-bauk flow; part
of 3 covaped plain tandform pattern
FLAGD-OUT
EE. Smalt, qently inclined to fevel flat, zggraded or sometimes ercded by chanmeiled or ever-bank stream flow,
typically enclosed by hitlsiopesy a miniature allfuwial plain landfarm pattern
YALLEY FLAT

EG. Fiat of bare consolidated rock, usually eroded by sheet wash
ROCK  FLAT
HILLOCK Compound fandform element comprising 2 rarrew crest and adjoining siopes, the crest length being fess than
the width of the landform element

FR. Steer to precipitous hitlock, typically ropvex, with a surface mainly of bare reck, either coierent or
comprising subanguiar to reunded targe boulders {exhumed core-stonss, afse thesselves raiied tors] separated by
epen fissures; eroded by sheet wash or water-aided mass movement

RIDGE Compound {andform eiemant comprising & narrow crest and adijoining slopes, the crest fength heing qreater than
the width of the lapdform element.

GA. Elongated, gently to mederately inclined low ridge built up by channelled strean flow; part of a strean bed
BAR
GE. Very lomg, very bsw, nearly leve! sinusus ridge immediate adjacent to 2 stream channef, buitt up by over-bank
flow, Levees zre built, usuafly in pairs bounding the fwo sides of a stream charnel, at the level reached by
frequent floeds. This element is part of a covered plain landform pattern, For artificial fevee, use embankment.
See zise Prior stream :
LEVEE
GG. Lomg, generally sinueus fow ridge built up from materizls eriginally depesited by stream #iow along the line
of 2 former stream chanmel. The landform element may include relict fevees
FRI(UR STREAH
fH. Leng, curved very lew ridge built up by channelled stream fiow and left relict by channel migration. Fart of
a meander plain landform pattern
SCROLL
GI, Llarge gently inclined to level element with radial slope bimes inclired away from 1 point, resulting from
zgqradation, or cicasienatly from erosion, by chaanelied, often braided stream flow, or possibiy by sheet fiow
FAfl
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S0IL  TUUR ROAD LOG

Wile 9.  Sheet &8 of Uvalde Ceunty Seil Survey The
Uvalde Civic Cemter iz bBuilt on Knippa clay, & tol
percent slopes over the Leenz Formatian {Tahle 31 en
the west bank of the Leona River,

Uvalde--poputation abeut 15,808, elevation 913 feet
Market cemter for Uvalde county and surrounding area.
Ecoromy  based  en  agricetture  fcorn,  rotton,
yegetables), ranching {cattle, sheep, goats), hunting,
tourism ard recreation,

Head north; leave parking iot, and turn {left) west
onto  Nopal Street

First State Bank, owned by former Tewas governcr Dolph
Briccoe, i3 ons the narth side of Nepal Gireet.

Wite #.3 Torn north {right) at stoplight merking the
intersection Nopal Street with Getty Street (US Highway

3
23},

Hite 1.7  Hater tower to left (west}  The Edwards
Underground Aquifer serves as the saie water seurce for
the city of Uvalde, and is the principsi source af
irrigation water for Uvaide county.

Wite 2.1  Southern Parific Railreoad everpass.  The
Southern Pacifir Railread; cennecting HNew (rieans,
Louisiana, with San Disge, Califernis, was construrted
in 1861,

fite 2.9 DBriefly feave Leana Formation (and aliuviai
plain} and c¢limb onte upland  onderizin by PBuda
Limestonz {Takle 1), Sl exposed in road cut is
mapped  as Dimes and Ector swils, umdulating, The
definestion would probabiy be identified as Zorraz
{loamy-skeletal,  carbomatic,  hyperthermic  Lithic
Petrocalcic Calciostall) if it were recorrelated feday,
Vegetation is characterized by guajiite {dcacia
berfandieri}, cenize {leucophyllum frufescensi, and
blackbrush  {dcacia rigidulst, Live wak (HQuercus
virginial and cedar {Juniperus ashei) are absent from
the  plant community, suqgesting 2 hyperthesrmic soii
temperature regime.

Mile 2.2 Cress fault. Downthrews bleck §s  te the
south,  Buda Limestone gaps hilltop just ahead. Dal
Rio Clay crops out or hiliside. Exegyrz arfefina
fosgils are abundant along the baze of the hill, The
Del Hio Clay acts as & cap or aquitard for the Eduards
Aquifer.  In Uvalde County Soil Survey, these hillsides
were correfated as Badiand, a miscellznepus fand fype,
Simitar soifs were mapped znd corvelated as Felipe
lclayey, mived, thermic, shallow Ustetlic Camborthids)
in the soil zurvey of Yab Yerde County. Areas like
that east of the rsad {a toeslope below an sutcrap of
Del Rie Clay) would have been mapped as Yalverde (fine-
silty, carboratic, thermic Usbelfic Calcierthids) im
the Vil Verde County soil survey.

Wile 4.7 Leona River Bridge Sheet 52, Uvalde County
siii  survey




Enter Leena Formation and ailuvial plain fandfernm once
ajaif. Prier te the consfruction of the watershed
protection structures, the Leosa River was = fload
hazard te the city of Uvaide, Flood waters at one Eime
reached as high as K-Mart and HER stores.

Krippa and Uvaide soils deminate much of the alluviai
plain in Uvzide County. Most of the crepland in Uvalde
Counby is drvigated and is sifuated om Knippa and
Uvalde seils. Graded furrew  jrrigation using gated
pipe is the wmost commen irrigation system, though
center pivet and lateral aove irrigation systems are
used as well,

Both the Uvaide and Knippa series are classified in the
Clay Loam Ringe Gite. Hwody plants  that dominate this
range site feciude mesquite {Frosopis  glandufpsal,
gramiens (spiny kackberry, Celtis paf{ida), biackbrush,
quajiflo, and quayacan (foriieria angustifolial. Live
ozk and cedzr are absent from the Cfay Loam range site
in the Rio Grande Plain MLRA, perhaps indicative of the
hiyperthermic soil temperature regime.

Mile 5.3 Terrage scarp, Sahenyo soifc  {fine-leany,
carboratic, hyperthermic Aridic Ustochrepts) are mapped
oir terrace scarps in Uvalde county. The Sabenyo seriec
is simifar te the Seawillew series  {fine-lcamy,
carboratic, thermic Udic Ustechrepts} mapped in Coryeld
County.

Hile 4,8 Enter a large delinmeation {severai thousarnd
acrest of Knippa tlay. Hills ar pastern herizen are
valrasic necks composed of basalt. Ingram scife (fine,
mixed; hyperthermic Torrertic Haplustells) zre mapped
on these veleanic hilts in Uvalde ard Kinney Counties,

Hest of the road is eme of the watershed structures
mentioned earfier. In its hasin is 2 recharge well
that was drilied by the Edwards Underground Water
District.

fn the nporthern horizen are scarps of the eroded
Batrones Favit Zepe at the margin of the Edwards
Plateau. The Balrones Fzuit Zome is the recharge zame
of the Edwards Aquifer. The Edwards Artesian Aguifer
is recharged primarily by stream flow into siek hofes,
fractures, and recharge wells lorated in  the recharge
TARE.

Sheet 44, Uvalde County soil survey

Mile 9.2 Cross a smafl delineation of Olmas {ieamy-
skeletal, carbonatic, hyperthermic, shaliow Petrscaicic
Calciustalist,  Fragments of the petrecalcic horizon
were brought to the swrface when the area west of the
kighway was root-ploewed fast spring.

Mile .5 Junction with FM 2594,

Hile 11.8 Saberys soil mepped on scarp between ierrare
and flecdniain of Leona River.

Hile 1128 Angora goats grazing small grain on Knippa
clay,

s

Hite 12,4  Delineation of Eckrant soifs {clayey-
skeietal, montamoritlenitic, thermic Lithic Haplustolls)
on east side of highway, Eckrant seils are shallow
over the Saimer Peak Limestone at this fecation.

The Eckrant series wac established while field work for
the Wvalde Courty soil survey was underway. The fype
lacation for the series is about 18 nifes rorthesst of
here., According to Jack Stevens, “Father of the
Eckrant  series”, it was estabfished fo include the
caiis  between the Tarrant series {clayey-skeletal,
mentmaritienitic, thermic Lithic Czlciustotis) to the
north and the Ector series {iaamy-skeietal; carbonatic,
thermic Lithic Calciustetis) to the west. The Eckrant
series  has heer correfated as far north as  Besque
County,

The Eckrant series mapped kere is in the Low Stony Hild
range site. Live ocak, Ashe juniper, prickly pear
{Opuntiz {indheimeri), and Texas persimmon (Diospyros
texana) are the dominant weedy plarts @ thic range
site,  Apparently the Jjuniper has beer remeved from
this particalar delineation.  Eckrant, Ecber, and
Langtry seils form a continuum zlorg 2 seil moisture
gradient. Eckrant ssils  are located  where
precipitation is sufficient to suspert live oak and
cedar, Ector seils receive snough rainfali on average
to support cedar; but [ive ozk is unzble to tolerate
the dryness of the Ecter soil.  Langlry soils occewr in
chimatic  zomes toe arid for even cedar. Eckeant,
Ector, and Laagbry seils occuy in Uvalde County.

Mile 14.8 Drop into Dry Frie River vallaey,

Mile $5.4  The Dry Frio River is east of highway.
Ector  seil op west side of highway.  The plant
commursity contains cedar, but tive oak is zksent,

Ecter seils ([[Aridic) Lithic Calciustolls) extend
further east {inte more homid climate) on steep (328X
slopes than on hilly {<F@% slope) arezs. Delineations
of Ecter soils on sieep sloges may occur adjacent to
areas  of Eckrant on hilly landscape.  Even though the
twa  delineations  receive similar  amounts  of
precipitation, fhe rainfall on the steep slope is fess

effective because of greater runoff; greater drzinage,

ard  higher insolation.

Hile 15,8 Eckrant soils; supporting tive oak, oceur on
a hilly (426% ciope) delineation, Underlying bediock
has feen mapped Salmen Pzak Limestene, The steep slope
vest of  highway was  apparently mapped Mcknight
Formation or the Sean Antonio Geolegic Atlas  sheet.
This area is & graben (a hlock that hes been dewnthirown
along faults relative to the blocks on either sided.

Sheet 2, Uvalde County soil survev,

Hile 7.1 Cross Deep Creek bridge. Hvalde soifs are
mapped on the ferrzces on the west side of the Dry Frio
fiver. (rpss the boundary hetween the Maverick Basin
sequesce  (Mest Hueces Limestenz, Hrdnight Formabies;




Salmon Feak Formation) and Devils River Trend (Deviis
River Limestane}.

Hite 18.7 Steep slopes that support live cak in plant
commurity might be mapped as Oplin tedzy. These that
fack livesak would be mapped as Ector.

Mite 28.Z More Limestone Reckiand {Rock cubcrop-Ecter
[0plin?) complex) seils on steep slepes,

Mile 79,9 Speck sails {ciayey, miged, thermic Lithic
Argiustalis} mapped over caliche cemented congiemerate
{a petrotalcic horizon), essily mistaker for 2 fithic
centact,

Sheat 26, Uvalde Courty scil survey

Mila 21.6 Frio seils {Fine, mantmarillenitic, thermic
Cumulic [Udicd Haplustaiis} mapped on the alluvial
terrace east of U5 83.  Large pecan trees octupy this
s0il in Uvalde County. This map unit i equivalent te
the Cakalla series (Fine-toamy, carbomatic, thermic
Cumutic Haplustails) we are using in the legend for
Edwards and Real Courties soil survey.

Mile 21.8 Cross Bry Frio River bridge.

Mile 7¢.8  Silver Hine FPass.
sputheast side of road.

Steep Eckrant on

Eheet Zi, Uvaide County sail survey,

Wile 2E.8  Speck and Pratiey (fine, montmeriilenitic,
thermic Petroczicic Paleustalls} soils mapped in cutoff
meander of the Frio River.

Wile 28.4  Junction of US 23 and Teyas 127.
commiuni ty.

Concan

Voiente (fine, mived, thermic Pachic Haplustolls) soiis
mapped on terrace of Frie River are equivalent ta the
Erum seile {fine, montmorillenitic, thermic Udertic
Haplustelis) in the Edwards and Rea! Copnties sail
survey legend,

Mife 25,3 On the west side of the road j&  the first
recognizakie autcrop of the Gien Rase Formation of this
field trip.  The contact between the Devils River
Limestome and the Gien Rose Formatien iz frequently
marked by Spanish cak (Quercus fexzna) trees, Examples
of Spanich eak with {998 season leaves stitl o may be
seen for the next 76 miles.

Mite 27.1 Cross Stut In Heflow,
Sheet 13; Uvalde Courty soil survey

Mile 25.2  Valente soils on valley fleor; with steep
Eckrant soils on either side of the valiey bettom,

Mite 22.1 Juactien of US 83 and River Road. The Glen
Rose Fermation outcrop here supports Spamish cak. Read
soifs  [loamy-skeletal, carbonatic, thermic, shalisy
Typic Calciustalis) are mapped where marly beds of the
Glen Rose have a moliic epipedon.  Echrant soils orcur
gvar the massive Fimestone beds that characterize the

ugper Glen Rose Fermaiion.
east =of the road,

The Frio River valley ic

Bheet 1Z; Uvalde County soil survey
Mile 31.5 Cross Elm Creek bridge,
Sheet 4, Uvalde Ceunty soil survey

Hite 3Z.5 0!d vatley filt tcaliche cemented |imestane
conglomerate) is exposed in the road cub east of
highway,

Mite 33,3 Entrance to Garner State Park, the mest-
visited state park im Texas. The Frie River is
perexnizl  in the reachk that flows through Garner State
Park. The Glen Ruse Formetios crops cut on the siopes
above  the  valiey. Erackett seifs {fine-loamy,
carbanatic, thermic Udic Ustochrepts) are mapped on
Glen Ruse autcrops that have aw ochric epipeson.
Brackett sojls would he mapped as Kerrville {loamy-
skeletal, carbematic, thermic Typic Ustechrepts) in
Edwards and Real Counties.

Mite 24.% Junction of FM 1856, the read to Wopia.

Pecans on the laver clepe gast of the highwsy are
groving  on Mondell clay  (Fine, moetmeritlonitic,
hyperthermic Entic Feijusteris).  The upper sigpe is
mapped as Pratley tlay.

Mile 3%.4 SBeenic overlssk en east side of higheay,
Mile 36.2 Uvalde-Real County |ine.

Pogulation of Real County in 1997 was 2412.  Reai
County was organized at the turn of the century from
parts of Bandera, Edwards, and Kerr counties. It was
named for Louic Real, 2 pruminent local businessmen.
The economy is based on ranching {Angora geats, sheep,
cattle}, cedar harvesting, hunting, and recrextion.
Several youth camps are focated in this scenic ceunty.
hmong these are HER Faurdation Camp north of Leakey on
US 332, and Atto Frio Baptist Encampment. Real County
is 2 popular place feor retirement.

Mile 3&.4 Cross Buffale Creek Bridge.

Mile 347 Tupia soil {very fine, mived, thermic Veriic
Argiustoils}) on ofd (Mid Pleistocene?s stream terrace.

Mile 237.8 Live azk, ceder, and littie bluestem
{Schizachyrium scoparium) characterize the Adobe Range
Site or the Real series. This zres would be mepped
Rez|-Cha-Reck outcrop complex, 1 to 26 percent slapes.
Classification of the Che series is loamy, carbomatic,
thermic, shallow Petrocalcic Calteiuskalls,

Mile 38.2 Bald cypress (Faxodfum distichum] trees are
yisible along the Frie River east of the highway, Bald
typress is a decidusus conifer characteristic of slau-
flowing streams on the Guif Coastal Plain. However, it
qrows  abundantly beside the spring-fed Frio, Sshinal,
and  Medina Rivers that drain the southern Edvards
Plateau. [t dees pot ovesr in She Cast Husces and the
West MNueces Rivers to the west. Baid cypress alse




coeurs afeng the South Cencho River near Cristoval

(seatth of San Angels in Tom Green County).
Mile 43,7 Cross Flat Creek bridge,
Wile 43.8 Junction with Fi§ 1156,

Mile 42,8  Jupction with FM 337,  Enter the tewn of
Leakey. Popufation in {99 was 392,  Leakey was
founded in 1392 on  the Edwards-Bandera County line by
John Lezkey, whe built a sawnill and aperated a cypress
shingie pusiness, Leakey was county seat of Edwards
County until 1891, when the county seat was moved o
Recksprings.  Leskey became the county seat of Real
County when it was organized.

Mile 43.9 Real Coonty courthouse, on  the east {righi}
side of U5 93, was constructed in §930-1937 by the
Horks Progress Administration,

Mile 44.6 Cedar post yard on uest side of highway.
Harvesting ceday is an important industry in Real
County. FProducts from cedar inciude corner posts,
fence pusts, stays, and cedar ofl. The Tex-aroma cedar
pit miil, [forated east of Leakey, extracts oil from
cedar, Cedar oil s used to make fragrances for
perfumes worldyide,

file 44.8 Junctisn with FM 3346, Turn feft onto FH 326
{Pride Ramch road},

Wile 45,3 Fit in oid valley Fill. firavel is plugged
16 feet thick with caliche cement. The nen-skeletal
soif aver the petrocalcic herizen would be mapped as
Cho.  The boundary {transition?) between the Devils
River Trend (Devils River Limestore} and Comanche Shelf
Gequenge {Forf Terrett and Segovia Formations)! ofcurs
here.

Mite 44,3 BSpanish oaks growing on steep slope west of
road, The upper half of the slepe is cut onto the Fort
Terrett Formation, whife the Glen Rese Formation crope
out on the fower Walf, This area wosld probably be
magped as Real, Rock outerop, and Kervvitle sails, 28
to 481 stopes.

fiile 46,7 Exposure of Gler Hoze Formation on the west
sife of road. Live oak, cedar, Spanish a2k, apd |ittle
bisestem dominate the Adobe Range Site on Real seils.
Thiz area probably weuld be mapped as  Real-Cho-Rock
outcrop coppiey, 1 to 28 percent slopes,

Mile 47.3
Mile 48,2  Cross cattle guard inte HJM. Lewis Ranch.
Swifs forming in the Glen Rese Formation on the west
side of the road are mapped as Kerrville-Real-Rock
outerop comples; 1 ko 28 percent siopes,

Crass Ash Creek bridge,

Miie 48.8

flagged trail
flogded, late
{flacdplain) {see page 3

RI0F i--Dev series,  Exit bus, feliow
te Site 1 Joecated en ap crcasienally

Hoizcene  3ge fow  stream  terrace
for distussiend,

Mile 42,5 Lew waber crossing of Cedar Cresk,

-
P ding

Mile 4%.6 Turn left {west) at intersection with Cedar
Cresk Read.  H.M. Lewis Ranck headquarters is letated
gn the east side of FM 336,

Mite B8.1 Bump gste om Cedar Creek road.

ETOP 2--Tepiz series. Exit bus, walk to stream cut
along Cedar Creek 126 feet south of Cedar Creek road
fzpe page & far discussien),

Stream tut discussion, Three lavers of caliche
cemented cengiomerate can be observed in this streanm
cut, " The iavermost conglomerate appezrs to hkave been
trupcated after it formed by stream erosion, and fater
filled and buried by 1 second episede of agaradation,
The second gravej deposit was plugged and cemerted, and
ther later turied.  The third gravel deposit was
piugged and cemented with fime. The Tepiz soil is
forming in clayey material abave the third conglomerate
deposit.

Enter bus, turn arcund, retrace road back to Leakey.

Mile D#.6 Turn south {right} on FH 335,

Mile G§5.4  Continue seuth at Jonction with US 83,
Several cstate amd national champion trees ocour near
Leakey,

Redbud {Carcis canadensiz} in Leakey. State Championi

Eaid cypress (Taxodium distichum on Bilt Burditt Ranch
past of Leakey, GState Champion!

Carclina bassweod (Filia carodinisnal on Bill Burditt
Ranck east of Leakey. Matiomal Championt

Live oak (Quercus wirginia) on Rie Frio Road. Ought ta
ke State Champion!

Mile B6.4 Turn west f{right} at intersection with FM
337, FM 337 traverses the dissected southern margin of
the Edwards Plateas from Camp Mond to Leakey fo
Vanderpool, to Ricemedina in Bandera County. This may
be the most scenic read in Texas, The Teur of Texas
Bicycle race was held in March-April here.

Hile 7.4 Oplin-Rock outcrop-Eckrant complex, 29 to 48
percent skopes on either side of the vaiiey sroded by
Pattersen Creek, The classifiratien of Oplin soiis is
foamy-ckeletzl, carbanatic, thermic Lithic
Catciustelfs.

Mile 8.5  Cross bridge and enter Leakey read rcut
gealegicai section, This cut exposes the type lacation
of the Devils River Ligestope, Destriptions of fhis
section dre centained in Long {19630 and Park (#959).

Park's thesis zlso contains mineraiogical amalyses of

various strata.

Hife &i.8
discussiont.

816P 3 Eckrant series (see page I8 for

d cut (WATCH OUT FOR THE TRAFFIC AKD TRY 70
CESERVATIONS FROM THE SHOWLDER OMLY) thal
om the turpout  on east (right side of read

Examine re
SAKE  YOUR
extends fro

'_‘
S

H




Sid

dewnhiii to the 38 MFH sign.
bed, weathering red upon  oaxidation is expesed
stretch.

A pulverulent limestane
in this

The steep slopes acrocs the vakley are mapped as Oplin-
Rock sutcrop-Eckrant comples, 26 fo &8 percent siopes.
Slopes range up to 5 percent in this area, Vegetation
o the Steep Rocky Rarge Site censists of cedar, tive
pak, spanish nak, and Texas mountain taurel {Sophora ).
Evergreen sumar (Rhus) and shrubby biue sage (Saivia
baiiotaefioral eccur ajong the west side of the road.

Watk up the hitl for 2 view to the east of the highway
from Leakey,

Hile é2.5 Lackiand Gun Club roead te the south (left).
Enter an extensive delineatien of Rumpie-Comfort-
Eckrant complex, { to 1Z percent siopes, oma sfable
summit surface.  Blackjack oak (Buercus mariiandica)
and little bluestem along the road shew the faberent
productivity of the Graveliy Redfand Range Site.

Mile 85.4 An exampie of pinien pine (Finus remota)
occurs on south {ieft) side of the road,

Mile &h,6 Texas madvone {Arbufus fexanal frees may be
ebserved zfong the roadside for the neat one-hatf mile.

Mile 7.9 High Fine Ranch on rorth (right) side of
road.

Mile 67.9  STOF 4 Rumple seil {see page {3 for
discussion),

Wile é%.4  Road to the norih {righti leads to a
subdivision,

Mile 9.1 Gfart desrent into Nueces Canyon. Leave

delineation of Rumple-Comfort-Eckrant complen, 1 to 12
slopes on sumit surface, and enter a delineation of
Gplin-Reck outecrap-Eckrant complex, 28 ts 66 percent
slopes, .

Mite 7.2 Entrance te Roaring Springs Ranmchk,
Miie 72.8 Entrance te Chulagua Ranch,

Hite 73.4 Cross Camp Meod Creek, Spring flow in Camp
Wood Creek: js the source of municipz! water in the town
of Camp ¥ood, The steep vailey walis are mapped ==
Optin-Rock outcrop~Eckrant complex, 8 fo é@ percent
slopes. Live oak and cedar are the diminent weedy
plants.

Mite 7E.5  Entrance to Mayse Roath Ranch.  The
petrecaloic horizon of Olmes {Newmos {ceined name for
new seriesld-Cha compiex, 1 ta 3 percent slopes s
exposed in the ditch cut.

Mife 74.3 Cross Camp Meod Crack.

he surfage

Mile 77.Z2 Hed-stzined chert fragments oo g
aqe as Topi

+
here suj t that the seil sheuld be magped
ciay, 6 to 5 percent slapes.

Mile 72,1 Cross {08th meridian and enter Def Rie
sheet, Genlogic atlzs of Texas.

Miie 72.@ Enfer the town of Camp Mood. Papulatien in
1998 was 5%%,  The ecocnemy is based on ranching,
hunting, and recreatisn. Camp Fawceit, Jo Jan Vap
Camp, Camp Eagle, and Camp Eagle Nest are located in
the Nueces Canven, A pew comvaltescent cenber has been
built in Camp MWood.

Mite 77.6 Intersection of FM 337 amd TH EGB. Turn
sauth (right) on TH 55 to returs to Uvalde,

Miis @72 Cress Ranch Creek bridge. The valtey of the
East Nueces River i about & miles wide,
Muecez Purk, a

Mite ©3.1 Reazl-Uvaide Counby line.
Uvalde Ceunty park, iz situabed between TH G5 and the
East HNuecec River.

Sheet 2, Uvalde County sail survey

Mile 3.4 This low water crossing er  the East Hueces
River it known as Arnald Crossing.  During perieds of
wet weather, floodwaters of the river can close the
read for seyeral hours.  The initizl fleed surge is 3
wafl of cedar and water. The Teras Department of
Highways is in the process of placing Ericges beside
the three loy water croseings on TX 55 between lvalde
and Rocksprings,

In the sail survey of Uvalde County, the "East Nueces
River" bed was mapped as such. The Riverwash and Dev
soils, frequently fiooded, & to 3 percent siopes map
unit in the Edwards and Real counties feaend will join
with the East Nueces River "map unit™ in Uvalde Ceunty.

Mile 88.7 The pecan grove east of T4 G5 is situsted on
2 delimeation of Frio soifs. The highway traverses a
higher (iate Pleistocene?} ailuvial terrace, which was
mapped a5 Castrovilie silty clay  iozi The
classification of the Castroville series is fine-silty,
mixed, hyperthermic Typic Calciustelis,

Sheet 18, Uyatde County s0il survey

Mile 87.4  The highway passed through 2 wind gap.
Sipce the wind qap iz refatively smald and no ailuvium
remains in-the saddie, the East Hueces River probably
did not flow through here doring the past. Mesquite,
live c¢ak, and redsr grew en the skeep south-facing
tiape east of the Kighway.

See the histarical
but you have ta

Mite 572 Menteld community.
markers on the east side of the read,
be quick.

Bheet %, Wvalde County scil survey

Mile 98.9 Cress Menteil Creek.
is  Just past of the highway.

The Cast Mueces River

Sheet i7, livalde County soil survey

i 23 %  Chiltor Stener
{

ile Ranch headquarisrc on past
left) side of road.

ol

keet 25, Hvzlde County soil survey




Hile 95,1 Reund Meuntain  The East Husres River may
have flowed en the west cide of TH Hey. 55 as evidenced
by the presence of Dev, Uvalde, and Fratley seils in
the valiey.

Mite 96.% Roya! Stoner gate
Fite 78,2 0Oid measder loap of East Musces River

Cross 160Eh meridian, enter Gap Anbonie sheet, Geaisagic
atfas of Texas

Hile 22.7 Junctior of TH B8 with FM 334
{Brackettvilie-Laguna Read:,  Site of old Lagum
comnussity, Uvalde soifs are mapped on terrace.

Sheet 34, Uvalde County seil survey

Wile 1#1.4 Crosz the East Hueces River bridge. The
oid faw water crossing, known as  Mineteen Nile
Craseing, i5 on the soath (right) side of the bridge,
French Creek flews into the East Hueces River about
#.7% nite downstream, Accerding te Vaughn {undated},
the Mest MNoeces River Flewed through the wvafley of
French Creek at one time in the past.  Though French
Creek is & short stream, fhe aijuvial valiey is about
g5 to 1 mile wide,

Hite 1A%.Z FRoazd intersectien

Mite 184,4 Estrance to Park Chali Bieff. Chall Bluff
is the type fecation for part of the McKnight and West
Nueces Formations. This rouid be the reason Randy
Ouaid fiimed his latest Lite beer commercint here in &
Elimp.

Mile 194,86 Gmall grains on west (right) side of road

are qrowing en Knipea clay.

Mile 1661 Entrance to Open \ / Ranch.
Skeet 4Z, Uvalde County seif survey.
Hite 182.8 Turneff to Haby Crossing.

Hile 183,28 Petroratcic horizen of Qfmos seil exposed
in yoad cub,

Sheat 43, Wvalde County soil survey

Mile 149.4 Elm Slough. 7o the east of THEER is the
raifroad grade of the Uvalde Cedar Company railfroad
spur from Uvaide to Camp Weod.

file 1#9.5 Raidread grade iz visible behind Kizvermann
fieme

Eheet B, Uvalde County zoii survey.

Hite 118.8 Cross Littie Indian Croek.

File 181.4 Rallvoxd grade with gzlvanized culvert is
visible on the past {left) side of the highuay.

bile 111.5 Leave Edwards Underground Aquifer Recharge
Zone, Railrozd grade on the east side of the highway
is fittered with raifroad spikes, There are a few beer
HER A
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Mile 1i1.8 Intersection with Indian Creek road,
Hite 11Z2.2  Cross Indian Creek.
evident on ezst side of highway.

Mile 113.§  Fragments of the underlyirg pelroralcic
horizon in a3 cuifivated arez of Yaleo seifs {leamy,
Rised, hyperthermic, shaliow Petrocalcic Calriustalls),

Railread grade is

Mife 114.3 Sevenmile Hiil iz @n the west {right] side
of the road, Buda Limestene caps the hiil, and Dei Ric
Clay crops out on the hiilsides,

fite 15,8 Rhome disk plew used for brush control is
in the parking {ot of the old facifities of Southwest
Livestock Exchange Company.

fitfe 1152  Facilities of lvalde Cern Processors,
Asgrow Seeds, and Frio Fords are visibie on the herizon
ceuth  of the highway,

Hite 118,88 Intersection of TX BB and FM {483,

Mite 11T.9 Cross Cooks Sigugh. The Suvif Conservatien
Service plans to chamnelize the stretch of Cooks Slough
within the Uvaide city limits for flood protection,

Mife 1i8.6 Vegetzhie parking facility.
Mile 1i%.1 fross Boon 5lough.

Mile 11%.5  On the north (left] side of TH 56 are
carrots  growing on Enfppa clay.

difte 1768.3  Intersection of TH G50 and US 233, Tura
seuth  {right}) on US 53 (Getty Street).

Mile 122.1 Intersection of US 83 and US 9. Turn east
{lefti on US 98 {Main Street}. US Highway 37 extends
from Perrytos in the Panhandie to Brownsville in the
Ria  Grande Valiey.
Anthosy  (northwest of El Pasel on fthe New flenico
border, te Orange ateng the Szbine River and Lowisiana
state Jine. The vld building oppasite the rovtheast
corner of the town sgquare is  the Uvalde Grand Opera
Houze,

Wile 122,82 Turn north {left) inko the parking ot of
the Uvalde Civic Center. End of Road Lag.






