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Leave Uvalde Civic Center via chartered buses for site 1 (about 50 miles via US Highway 83 and 

FM 336). 

Arrive at Site 1--Late Holocene frequently f!c1(1ded io1H terrace rnev taxadjunct) at H.N. Lewis Ranch. 

Sack Lunch 

Board bus 

Arrive at Site 2--Mid Pleistocene terrace no~da variant) at H.W. Lewis Ranch. 

Board bus 

Leave Site 2 for Site 3 (ab(•Ut 10 miles via FM 3:36, US Highway 83, and FM 337). 

Arrive at Site :3--Late Ho I ocene eros i cina. I surface (Eckrant series). 

Board bus 

Drive to Site 4 (about 7 mi !es via FM 337). 

Arrive at Site 4-~Mid Tertiary er,:isional surface {Rumple series) at Sidney Wei Is Ranch. 

Bt1ard bus 

Leave Site 4 enroute to Uvalde {about 54 mi !es via FM 337 and Texas 55). 

Arrive Uvalde Civic Center. 
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PREFACE 

Mmi tted I y, this hi stcrry ,:,f the E,jwards PI ateau is grossly inadequate, We are i 3ni:1rant of rnns i derab [ e 
knowled3e on geology, and we do not understand many geological concepts. Critical events have been omitted from 
this history, and the events prc,bab\y did not occur in the sequence I isted. Much c,f the discussion is pure, 
unadu ! terated specu I at i c,n, without ev i de nee fcir support, However 1 if this account st imu J ates di sruss i ,)n between 
soi I scientists and other earth scientists, it wi 11 have sHved its puq:rose, H it prc1mpts a search hr evidence 
on Yhich better soi I and landscape development models may be c@structe,j, that wi I I be even better. 

The mettiod of multiple \,rnrldng hypotheses vas used to test models explaining the origin of various 
lithologic, vegetative, 3eomorphic, and pedologic features observed irr the Ed1,.iards Plateau (Chamberiain 1897, 
Platt 1964}. First, observations of various r1henomena are gathered. Then an attempt is made to generate al! 
ratic,na! circumshrrces (ir mechanisms that can account for the observed phemimena (Arnold 1965, Cuiver and Gray 
1%8). The next step is t,:, predict consequences of the hypotheses, i.e. deduce further ~iossible 1facts 1 which 
wou!d !c,gica!ly be expected to result from the reality of each hypothesis (Chorley et al. 1984). Finally, each 
hypothesis is tested by trying to verify the deduced 1 facts 1 by further observation. If the deduced cc,nsequrnrn~­
of ar: hypothesis 1;;1ere Mt found to be true, the hypothesis was rejected. Tentative adoption of (=failure to 
reject) the hypothesis ciccurred after testing the consequences deduced from it and findirig them to be true !Cc,pi 
1978). 

GEOLOGIC HISTORY OF EDWARDS PLATEAU 

CRETACEOUS EVENTS 

Deposit i cm of I imestone probab !y occurred in warm, sha 11 ow ep i cont inenta I seas. Refer to Tab I e 3 for the 
stratigraphic co!umr, and geochronologic age of various formations. 

In S(1uthwestern Texas, the Edwards Group occurs in a variety of tectonic settings. Different 
lithcistrati~raphic units (formations) have been tailored to, and mapped in, each tectonic ~,rovince (Lozo and 
Smith l9t,4J. In the Maverick Basin Sequence, the Edwards Group has been segmented into West Nueces I imestone, 
McKnight formation and Salmon Peak formation, The Devi Is River I imestone is mapped (iver the Devi Is River trend 
al@g the margins of the Maverick Basin •. To the east uf the Maverick Basin, on the San Marcos platform, are the 
Person and Kainer formati,:rns. North (,f the Maverick Basin on the Comanche platform occur the Fort Terrett and 
Segovia formations. The Big Bend sequence, cc1rrsistin3 of the Del Carmen Limestone, Sue Peaks Formation, and 
Santa Elena Limestone, occurs 1r.1est of the Maverick Basin. 

Volcanic enJ~itions occurred during late Cretaceous time (~!elder :and Reeves 1962i, Ash-fall directly into 
Cretaceous oceans may have resulted in the si !ty, nonnlcareous pulverulerrt beds observed in the FN·t Terrett ar,d 
Segovia formations. Bentordte (smectite?) in the Seg(1via, Del Rio, and Anacacho formations may have formed frcim 
subaquec,us 1,,,1eathuir,3 of volcanic ash. Volcanic necks, formed on the resistant basalt bedrock, dominate the 
horizon south of the Balcc,nes EscarpffiiH1t in Uvalde and Kinney Counties. - Igneous dikes occur in sci!.ttered locales 
a!ons the southern margin of the EdWi!.rds Plateau. 

Lowering of sea !eve! during Cretacec,us times resulted in unrnmf'ormities between I ithostratigraphic units. 
An e~dS1)de of erosion occurred after the deposition of the uppermost Segovia~ The Del Ric1 Clay was later 
dep(1sited on an eroded Seg(1Via landscape (Rose 1972). A later erosional episode removed the Del Rio Clay from 
the northern Edwards Plateau prior to the deposition of the Buda Limestone. Dissolution of I imestone and 
en I arsement of primary pciros i ty to form caverns occurred when the Se3ov i a I i mes tone was ext•osed ab(,ve sea I eve I. 

TERTIAF:Y EVENTS 

Formation of Time Zero georncirt,hic surface of Lampasas Cut Plain in NQrth-Central Te:{as (Hayward et al 
l't'tl:3} may have occurred durins early Tertiary. Balcones faulting, the next event receirded in the rocks of the 
sciuthern Edwards Plateau, occurred 0~15 mya duri119 Miocene time. Fossils derived from Edwards limestone are found 
in Oakvi ! le sandstone (Miocene) and younger f',)rmatic,ns ,m the Texas Gulf Coastal F'li!.in (Ely 1957). 

The Edwards Plateau came into t'}:istence at ttds time. The Carta Valley Fault Zc,ne in Edwards and Val 
Verde Ceiunties probably formed at the same time n!ebster 1978}. Burial of the Central and Eastern Edwards 
Plateau bi the Ogallala formation during Miocene and Pli,:,cene time is considered unlikidy. The Callahan Divide 1 

a remnant of the former Edwards Plateau summit surface near Abi !ene, stands above the highest Ogal iaia sediments 
(Hayward et id. 199£1) 

The steeper gradient caused by Bal cones f:au It i ng rejuvenated the existing dn i nage netwcirk and resu I ted in 
greater dt)Wncutting and incision of streams info the Edwards Limestone. Erosion fol leiwins Ba!({1ries faulting 
removed the Austin Chalk from al I of' Edwards Plateau except fctr an area a!cing the Rio Grande in Terre! I and Va.! 



Verde (:(,unties <Waechter et a!. 1977, Brown et a!. 1979, Mc!(a ! i ps et al • 1982}, arid sut,sequerrt dissection <•f 
plateau margin, and entrenchment of meanders at Rain Val Jey and Conran and on the Hard ins, Appfel, Brumley, and 
Navajo Ranches in western Edwards County. 

Streams adjusted t,:i 3eo!o3iul structurei resulting in para! !el alignment i:,f stream segments to joints, 
faults, and folds (Webster 1978). Valley widening occurred arter·streams (Sabinal, Frio, East Nueces Rivers) cut 
down t,) Glen Rose and began lateral cc1rrasion 1 undercutting of overlying ,;Edwards Limestones*', resulting in the 
col Ja~;se, retreat of valley wal Is, and backwearin3 of escarpments. 

The valleys of the Sabinal, Frio, Dry Frio, East Nueces, West Nueces and Devi Is Rivers, and Sycamore Creek 
probably p,:ist-date Balcones faulting {Mear 1'153) •. 4t one time, the ~Jest Nueces River may have f){!Wed southward 
across Kinney County into Rio Grande {Hi 11 and Vaughan 1898a, p. 2). Later the l~est Nueces River flowed through 
the val fey now containing French Creek in western Uvalde County (see Road Log). The West Nueces River was 
ca~•tured by a tributary of the East Nueces River that eroded northward thrnu3h Salmon Peak I imestone (Vaughan 
unpub! ished; as cited by Bennet and Sayre 1962). The East Nueces River at {!fie time fl wed in the channel of the 
present day Lec,r,a River from Uvalde south (!lelder and Reeves 1962), The clayey Montell soils on alluvial plains 
between the present day Nueces and Leona Rivers {Stevens and Richmond 1976) may be evidence suppc1rtin9 this 
particuiar former stream course. 

QUATERNARY EVENTS 

Glacial maximum c!imates 

During pluvial climates of the Pleistocene, more effective iirecipitation resulted fnm1 higher rainfall 
and/ or co,) I er temperatures. Presel'lt-day anal l)gs Of Edwards PI ateau Pl e i stucene pl uvi a I c I imates may exist on 
iimestone terranes in Alabama, Pennsylvania, Missouri, Oklahoma. 

Mc,re intensive phys i ca I weatfler i ng resu I ted from a greater number of annua I freeze-thaw eye I es during 
co Ider 1 wetter 111i nters. More frequent episodes of mass movement ( s I ope failure) ensued from higher soi I moisture 
content. More effective prec i pi tat i c,r, I ead to deeper penetration of welt in3 fronts and deer,er weather i n3 and 
pedogenes is. 

Chemical weathering was also more intense during ~duvial climates. Greater dissolution of limestone and 
learhing of soluble materials resulted more acidic scd l reaction. The elevation of groundwater table was higher 
except near springs. More ei'f'ective rainfall resulted in more abundant seeps and springs, higher stream base 
flow, arid more numen,us penmrdal stream segme,nts, and d1mse vegetation in riparian areas. Depending on the 
frequency of hi3h intensity sto,-ms, the b,dload in streams may have beer, coarser than \hat of present day 
c Ii mates. Rounded I and forms resu I ted fnim the cover of ms i duum on bedrock. 

Higher ve5etative cover helped retain sc,il in place on steep hillslopes. Plant species characteristic of 
cooler climates occupied habitats in the Edwards Plateau during Pleistocene. Species such as maple \Acer 
grandidentatum), Te}:as ma.drone {Arbutus xalapensis) 1 and pinion pine (Pinus remota) may be remnants of piant 
communities that were much more extensive during pluvial climates. 

Interglacial stage climates 

With the desiccation of climate during interglacial stages, vegetative cover on steep siopes was lost. 
More xeric plants and plant communities beca{!le establ istied. High intensity st(,rms 1 whith may be relatively more 
frequent and more erc,s ive in drier c I imates, may have initiated erosion c,f the deeper soi I mant ! e fnim the 
watersheds, An9ul ar I and forms resu I ted from the expression {if hard bedrock on s I {,pe 9eometry, 

Th.e drier c!imate associated with interglacial stages lead to s!(Lwer physical and chemical 1Jeatherin9 c,f 
I imestone bedrock, slcMe-r soi I formation, a lowerin9 irr elevation of the 1.1ater table, fewer springs, lower base 
strnarnf I C•W; fewer perennial streams r anrl downcutt i n3 of stream channe ! s. 

Streams debouching onto the Rio Grande Plain south of Balcones Escarpment deposited Uvalde Gravels 
( I imestone and chert), perhaps as a! luvial fans. Remnant Pl iornne{?) fluvia! terraces and sediments in valleys 
occur only at higher e!evati,:,ns where streams, after further entrenchrnent 1 were unable to remove them. 

The deposition of younger al !uvial dep(•sits within the re-entrant va! leys of the Edwards Plateau may 
corresp,:1nd 1Jith the depositi,:in ,:,f a! luvial p!ains at the northern and southern margins of the plateau (M~ar 
1953). Therefore, relationships between soils on different a!!uvial terraces in the Frio and Sabinal Canyons may 
shed light on the formation ,:if C:alciusto!ls suth af. Angelo (in the Concho Val!ey} 1 and Kni~!pa, Uva!de, 
Castrovi ! le, Acuna, and El indio soi Is in Val Verde, Kinney, Uvalde, Medina 1 Maverick, arrd Dimmit Counties. 



GENESIS OF DEV 

Genesis of the Dev soil began with the de~,c,sitfon ,:,f 9ra.vei ly and cobbly al !uvium by fast-flowing streams 
draining steep 1;,1atersheds mantled by Lithic Haplustcdls and Lithic Calciustolls. The fining upward sequence was 
com~,! eted by deposition of dark-co I ored I oamy ( 9rave l ly and cobb I y) sediments derived from grass covered 
hilislc,pes (Mollisols) in th, watershed. 

We believe the age of this surface is Late Holocene, Insufficient time has passed t'(,r significant 
weathering of the I imestone skeleton, or pedogenesis in the fine earth of Dev soi Is.. Minimal diHerentiation, 
I imited to the formation of carbc,nate fi lamer,ts, has occurred. The difference between Eckrant and Topia scd Is, 
and between Dev and To~d a soi Is may s imp I y result from the great difference in ti me that the parent mater i a Is 
have been exru)sed to w£<atherin9. With time (1ft a stable gec,morphic surface, the I lmestc,ne in the Eckrant and Dev 
soils may completely i.,,;eather away, leaving a residual concentration of smectitic {and holinitic?) clay minerais. 

USDA - Scd ! Conservation Service 
Ped on Narrative Description 
Dec 19 1 19915 

Soi Is Seri es: Dev ta}:adjunct 
Soi I Survey # S90-TX-385-0J?,2 
Survey Ar ea ID: 607 
Map Unit Symbo I: B4AB 
Photo Number: 109 
Description Ty~,e: fui I pedon description 
Pedon Type: fifodal ~·edon for series 
Geo9raphically Associated S,iils, Oakalla, Orif 
Location: From junction of US 83 and FM 337 in Leakey, 1.05 mi le Non US 83 to junction 1,,,1ith FM 336, 

4.4 mi !es Non FM 3~:6 to junction with ranch rnad, 0.35 mi le E@ ram:h road, 
50 feet N in ranselan<l. 

Latitude: 29-47-39-N 
Lon3itude: 099-46-30-W 
Classification: loamy-skeletal over fragmenta!, nrbonatic, therm!c C:umu!ic 

Haplustol I 

Physiography: Flood Plain in River Val !ey 
Elevation: 167£1 ft MSL 
Precipitation: 27 in. ustic moisture regime 
MLRA: 818 
Hydraulic Conductivity: moderately high 
Air Temperature: Ann 64 F Sum 80 F Nin 4B F 
Drainage Class: we!! drained 
Land Use: rangeland grazed 
Particle Size Control Sectic•n: HI to 40 in. 
Parent Material: alluvium from I imestone-cherty material 
Vegetation Code(s): QUVI, JUAS, BETR 
Diagnostic Horizons: i9 to 37 in. mol i ic 
Described By: Mayne J, Gabriel, Lynn E. Loomis 
Date: 07 /'i0 
Notes: Ap~1arent variation in co I cir among A ht1r i zi)ilS resu I ts from differ i n9 concentrations of very 

pale brc11im (H!YR 7/3) I imestone rc,ck fragments;: Ahout l!il/. o-1' rock fragment-s are chert. M,)st chert 
fragments are pebbles, Sand at 66 inches was wet indicating pro}:imity to an apparent water tab!e. 
Vegetat i c,n inc I udes Live (lak, cedar, agar i t(t i rn,nrnta in Jaure! , Ar izc,na wa ! nut 1 pet·s immon, threeawn, 
fa!! wib::h9rass, purple tridens, hairy tride:ns, Neally grama: windmi!i3rass, Canada wi!drye, red 
I ovegrass, prairie c,,nef I c,we-r r fr(istweed, croton 1 s i da, eva};, verbena 1 and senna, 



Soi i !:- Seri es: Dev tandjunc t 
Described By: Wayne J. Gabriel, Lynn E. Lo,)mis 
Date: 07 /'10 

4 

A--0 to 6 inches; dark grayish brown (11.ft.YR 4/2) very gravelly loam; very dark grayish brown \10YR 312) moisi; 
weak fine and medium subangular blocky structure parting to weak very fine granular; slight!y hard, very friable, 
sl i3htiy sticky, s/ i3htly plastic; many very fine and fine roots, and few medium roQts; many very fine and fine 
tubular pores i many earthworm kr,:,fovi nas f i I I ed w f th earthworm casts; vi {1 l mt !y effervescent (HC:I, 1 normal J j 40X 
pebbles I imestone; 101. cobbles I imestone; abrupt smooth boundary. 

Ah1--6 to 9.5 inches; dark grayish brown {10YR 4/2) loam; very dark grayish brecwn (HWR 3/2) moist; weak fine 
and medium subangufar blocky structure parting to weak very fine granular; sl i9htly hard, very friable, slightly 
st!cky1 slightly p!astiq c,:immc,n very fine and fine roc,ts, and few medium roots; few very fine and fine tubu!ar, 
and medium tutru I ar pores; comm@ earthworm krot(iV i nas i few charc oa ! fragments; vi cd mt !y effervescent rnc I, 1 
norma ! i; ;:,,; r,ebb I t'S I imestone j c ! ear smooth boundary. 

Ab2--9 .5 to 37 i riches; d~rk grayish brCiwn i 10YR 4/2) very grave I ly sandy I oam; very dark grayish brown { ll3VR 
3/2) moist; weak fine and medium subangular blocky structure parting to weak very fine 9ram1lar; sl i9htly hard 1 

very friable, slightly sticky, slightly plastic; cCimmM1 very fine and fine roots, and few medium roots; common 
very fine and fine tubular, and medium and coarse pores; commc,n earthworm krofovinas and chambers; violently 
effervescent {HCI, 1 normal); S'0X pebbles I imestone; 20Y. cobbies I imest.:,ne; clear 1rravy boundary. 

C1--37 to 52 inthes; light yellc,wish orown (10YR 6/41 extremely gravelly sand; yell<•wish brown (10YR 5/41 
moist; single grain; loose, loose, non sticky, non plastic; few very fine and fine roots; common very fine and 
fine interstitial, and medium and coarse interstitial ~1ores; a few vertical streaks of A material within 
interstitial pores in upper part of h1)ri2oni there is riot eMugh fine earth to fi l I the interstices !arger than 1 

mm tietl,Jeen c ciarse fragments; vi o I ent ly effervescent rnc1, 1 norma I); 6~/. pebhl es Ii mes tone; 3@/. cobb I es 
I ime-storie; 5X stones I imestone; abrupt wavy boundary. 

C2--52 tc, 62 inches; ~1ale brown (10VR 6/3) very gravelly sandy loamj brown (l@YR 5/3) moist; massive; s!ight!y 
sticky, slightly plastic; few very fine and fine rMts; few fine tubular pores; violently effervescent (HCJ, 1 
normal); 20X r,ebb!es I imestone; 13!. cobbles I imestone; 3/, stones I imesfone; abrupt wavy boundary, 

C3--62 to 66 inchesj pale brown (10YR 6/3) extremely cobb!y sand; brown (10YR 5/3) moist; single graini IMse, 
loose, non sticky, non plastic; few very fine and fine roots; common very fine and fine interstitial, and medium 
and roarse interstitial pores; there is not enough fine earth to fi 11 the interstices larger than 1 mm between 
coarse fragments; vicdently efferve-scent (HCI, 1 nt,rma!); 43.Y. pebbles limestc,ne; 4T1. cCibbles limestone. 

CLASS !Fl CATI ON 

The A, Abt, and Ab2 hc,rizons meet the ccdor and {•rsanic carbon requirements for a mol I ic e~dpedon. N(1 

other diagnostic horizons are recognized. The mo! I ic epipedon is more than 50 centimeters thick. The decrease 
in organic carbon from the Ab2 to the C:1 horizon is irregular, because it is s,:, abrupt. The irregular decrease 
in organic carbc1n between the C1, C2, and C:3 is prcibably not significant. The Cl horizon has enough fine earth 
t(, determine soil texture, but most of the interstices between coarse fragments larger than 1 mm·are not filled. 
with fine earth. The upper part of the 10 to 4~; inch (25 to 100 cm) contro i section from 119 to 37 inches (25 to 
94 cm, Ab2 horizon I has • I oamy ske I eta! part i c I e size cl ass, and the I ower part fr,,m 37 to 40 inches (94 h 100 
cm, C:1 horizon) has a fragmenhl particle size class. The minerology is carbonatic with calcium carbonate 
equivalent in all parts of the control section in excess of 77 percent. 

The pedon descr i pt i c,n and d!!.h supp,)rt the c I ass if i cat i ,:,n of this pedl)n as I oamy-ske I eta I over fra.gmenta I, 
carbonat i c, thermi c Cumu I i c Hap I usto I I, The ~io Jypedon this pedon represents is a taxadjunc t to the Dey Seri es. 
The Dev s!?ries is presently c!assified as a l(iamy-ske!etalf carb(ina.tic, thermic Cumulic Ha~dustoll. 
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SOIL CHARACTERIZATION LABORATORY 

SOIL AND CROP SCIENCES DEPT .• THE TEXAS AGRICULTURAL EXPERIMENT STATION 
SOIL SERIES: DEV TAXADJUNCT 
SOIL FAMILY: LOAMY SKELETAL OVER FRAGMENTAL, CARBONATIC, THERMIC CUMULIC HAPLUSTOLL 
LOCATION: REAL COUNTY, TEXAS 

PEOON NUMBER: S90TX-385-002 

PARTICLE SIZE DISTRIBUTION (Mi.fj 
-------- .--------SAND---------------- -----SILT----- -----CLAY-----
vc C M F VF TOTAL FINE TOTAL FINE TOTAL COARSE LAB (2.0- (1.0- (0.5- (0.25- (0.10-. (2.0- (0.02- (0.05- (< (< TEXTURE FRAG-NO DEPTH HORIZON 1.0) 0.5) 0.25) 0. 10) 0.05) 0.05) 0.002) 0.002) 0.0002) 0.002) CLASS MENTS (CM) ----------------------------------~--- ------------------------- ---- % 4239 0- 15 A 5.9 9.0 8.8 8.5 6.7 38.9 26.B 42.2 4.9 18.9 L 6 4240 15- 24 A81 2.6 5.5 12.0 1~.o 9.6 45.7 22.8 33.6 8.0 20.7 L 5 4241 24- 94 AB2 15. 1 17.6 14.8 11 . 3 5.2 64.0 18.2 22.6 5.5 13.4 COSL 8 4242 94-132 C1 51. 3 27.0 6.0 1. 8 0.8 86.9 7.5 8.3 1 .8 4.8 LCOS 9 4243 132-157 C2 12. 7 14.9 21. 6 14.5 5. 1 68.8 15.9 19 .6 4.9 11.6 COSL 9 

4244 157-16_? C3 58._!L 21.3 _5. 8 1 ._;:; Q_J__ 88. 1 6.6 7 -•--~- Ll_ __ 4J_ CO~_ 9 

LAB ORGN PH -------NH40AC EXTR BASES------ ~CL EXTR NAOAC BASE CAL- DOLD- CAC03 GYP NO C (H20) CA MG NA K TOTAL AL CEC ECEC SAT ESP SAR CITE MITE EQ SUM % 1 : 1 
4239 

----------------------MEOl100G--------------------- ----%--- -----------%-----------
4240 
4241 
4242 
4243 
4244 

LAB 
NO 

4239 
4240 
4241 
4242 
4243 
4244 

LAB 
NO 

4239 
4240 
4241 
4242 
4243 
4244 

3.54 7.7 73.4 2.4 o. 1 0.8 76.7 25.1 
1.57 7.9 76.6 2.3 0.2 0.3 79.4 19.6 
0.65 7.9 61. 1 . 1. 8 0.1 0.2 63.2 11.2 
0.07 8.3 55.0 0.8 o. 1 0. 1 56.0 3.3 
0.02 8.0 61. 1 1. 7 o. 1 0.2 63.2 6.3 
Q,Q3 8.5 53.5 o. 7 o. 1 -- 0.4 54._l __ ~_,_1_ 

SATURATED PAST_£; __ EXTRAQI 
ELEC H20 
COND CONT CA MG NA K C03 HC03 CL S04 

MMHOSlCM % ---------------------MEOlL--------------------

PART_!_CLE SIZE DISTRIBUTION (CLAY-FREE-BASIS) 
------------SANO------------- -----SILT-----

100 0 57.8 1. 1 59.0 
100 1 63.7 2.5 66.5 
100 1 77 .7 1. 5 79.4 
100 3 89.0 0.0 89.0 
100 2 86. 1 o.o 86. 1 
1QQ_ _3_ 89.3 0.0 89.3 

BULK DEN WATER CONTENT 
0.33 AIR 0.10 0.33 15 
BAR DRY COLE BAR BAR BAR 
---Glee-- CMlCM ------WT%------

1.40 1.41 0.002 24.3 
30.2 

VCS C M F VF TOTAL C F TOTAL -----------RATIOS-----------
----------------------%---------------------- SlSI FSilCSI VF5£FS FClTC CECLCL,;Y 
7. 3 11. 1 10.9 10.5 8.3 48.0 19.0 33.0 52.0 0.9 1. 7 0.8 0.3 1 .33 
3.3 6.9 15.1 20.2 12.1 57.6 13.6 28.8 42.4 1. 4 2. 1 0.6 0.4 0.94 

17.4 20.3 17.1 13.0 6.0 73.9 5.1 21.0 26.1 2.8 4. 1 0.5 0.4 0.83 
53.9 28.4 6.3 1. 9 0.8 91 .3 0.8 7.9 8.7 10.5 9.9 0.4 0.4 0.69 
14.4 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 
61.722.4 6. 1 1. 6 0.7 92.4 0.7 6.9 7.6 12.2 9.9 0.4 0.4 0.66 

(J1 
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GENESIS OF TOPIA 

Genesis of the Topia soi I began with the as3radation of Frio River Canyon and Cedar Creek with at lea:st :30 
feet of cobbly and stciny a! !uvium. The sedimentation apparently was episodic, as evidenced by at least 2 buried 
paleost.Js and :3 cal iche cemented conglomerate layers observed in Cedar Creek stream cut. 

The grave! may have been plugged and cemented with carbonates by one <if several ~,n,cesses. Perhaps 
tn.vertine plugged the grave is when the water table was at higher elevatic,n (Mear 1953). When the travertine 
dried, it hardened to f'onn a petroca!cic horiZCin, 

Alternatively, the Desert Prnject model of petrocalcic h,:irizon formation mar have taken place (Gile et al. 
19B1). Calcium carbonate from illuvial ht1riz,:,ns is dissolv~d by infiltrating rainfall. Calcium and bicarbonate 
ions in solution are transpcirted as deep as the wetting front ~,enetrates, and precipitate on the lower surface cit 
rock fragments as s(!i I moisture evaporates or is transpired. 

A third mode of petrocalcic horizon formation is dis;olution and reprecipitation of {2mm carbonates in 
situ. After numerous wr-tt ins and drying eye I es, grave f Jy a 11 uv i um cou Id by cemented by the fine earth 
constituents in interstitial voids (C2 horizon of Dev soil). 

Solution facetting (Mear 1953) of I imestone pebbles and cobbles at top cif the petroca!cic horizon could 
have occurred at any time during the pedogenes is c,f the To~1 i a soi I. 

A33radation (,f the Rain Valley meander with skeletal sediment, predated cutoff because cemented 3ravels 
\conglomerate) can be observed along tt1e margins of Rain Valley. Based on the width of the Rain Valley meander 
cutoff gap, the cutoff is estimated to have occurred in Mid Pleistocene, if not earlier. Alluvial fans 
debouching from side valleys have partially filled Rain Valley since cutoff. 

The Topia soil may have formed in the residue of a de9radin9 petrocalcic hori,c,r,, Alternatively, the 
fopia soi I may have developed in sediments deposited over the cal iche-cernented cc1n9!<1merate with the nature ,:1i 

the sediments depending on the s<iurce area and stream flow regime. The Tcipia soi I may have fcrrmed in pre­
weathered alluvium derived from Rum~de and CQmfort soi Is @ summit surfaces. In this case, I ittle additional 
weathering wou Id have been necessary to produce the Topi a soi I. Alternately, the parent material may have been 
alluvium similar ti) the parent material for the Krum soils c,n younger terraces. Weathering in this kind of 
alluvium would consist c,f leaching carbonates and weathering (diss{dution} of I imestone I ithoclasts conta.ined in 
finer overbank sediments. In this case, the fopia soi I is the residual concentration of smectitic {and 
ho! initic?) clay and chert fragments. 

Incisicin of Frio River and Cedar Creek into cemented gravel !y conglomerate occurred durins a peri(!d of 
high stream flow but l{iW sediment suriply. Gui I ies in the high terrace prevent runoff originating on the 
adjoining steep slopes from spreading across the terrace that would recharge the Topia s(d ! with carbonates. 

(:(!ntinual high vegetative prt1duction, a reflection of the high available mcdsture holding capacity of the 
Topi a. % i 11 contributed tr i gh amounts of organic residues ti:i the soi ! , resu It i ng in organic darkening to depth of 
21 inches. 

In al Juvial sediments derived from the Edwards Plateau, we be! ieve ca!cic hori2c1ns form primarily by the 
dissolution and repre!:ipitation (1f limestone littwc!asts (fragments} iri situ. Secondarily, calcic horizons form 
by the disstilution and transport of carbonates from eluvial horizons to i I luvial horizons, fol lowed by 
prec i pi tat i cin around nuc ! eat i@ centers ( to form nodu I es and c@cret ions) and mot channe ! s ( to form f i I amen ts l. 
We be Ii eve the Topi a soi I has been I eached enough that ! imestone I i thoc I asts @ce present in the upper part of 
the so!um have been comfdetely disst1!ved away. 

Carbonate nodu I es described in sci i Is on the Edwards P! ate au may represent I imestone I i thoc I asts with a 
weathering rind on the e:<ter i ,jr. On !y the weathering rind ccirrs i sts of secondary carbunates, and only the 
weathered pcirtic,n of the fragment can count toward the 5% visible secondary fc,rms required for ca[cic h1:irizons 
(S,)ii Survey Staff 199il), Caicic horiz,)ns in areas with ustic soil moisture re3imes may be relict from a former 
c I imate that was mc,re arid. 



USDA - S,:d I Ccinservatiwr Service 
Pedc1n Narrative Description 
Dec 22, 1990 

Soi Is Series: Topia variant 
Soil Survey# S90-TX-385-001 
Survey Area ID: 6@7 
Map Un it Symbo I : 26AC 
Photo Number: Hf0 
Description Type: full pedon description 
Pedon Type: Modal pedon for series 
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Locati,:,n: From junction of US 83 and FM 337 in Leakey, 1.05 mi le Non US B3 to juncti1m with FM 336, 
4.85 miles Non FM 336 to junction with Cedar Creek R(,ad, 0.5 mi le W on Cedar Creek Road 
to bump gate, 300 feet S a I (,ng f encel i ne to b I uH, ( at top of tr I uff) 90 feet south 1 

180 feet W in rangeland, 
Latitude: 29-47-30-N 
Lons i tude: 099-47-30-W 
Classification: very-f'ine, montmoril!onitic, thermic Typic 

Chromustert 
Physiography: Fluvial Terrace in River Valley 
Elevation: 1680 ft MSL 
Precipitation: 27 in. ustic moisture regime 
MLRA: 8!B 
Hydraulic Conductivity: very low 
Air Temperature: Ann 64 F Sum 80 F Win 48 F 
Drainage Class: well drained 
Land Use: rangeland grazed 
Particle Size Contr,,I Section: 10 to 34 in. 
Parent Material: alluvium from limestone material 
Vegeiation C:ode(s): QUVI, JUAS, D!TE, STLE, HIBE, BOHI, ER 
Dia9nostic Horizons: 0 to 21 in. mctllic, 21 t{I 34 in. rnmbic, 34 to 45 in. petnica.lcic 
Described By: ~Jayne J, Gabriel, Lynn E, Loomis 
Date: 07/90 

Al--0 to 3 inches; dark 9rayish brown (l@YR 4i2) silty clay loam; very dark 9rayish brown (10YR 3/2) moist; 
weak medium and cciarse platy structure parting b::1 weak very fine and fine subangular blocky; slightly hard, very 
friable, s! ightly sticky, m(lderately plastic; many very fine and fine rc,ots, and few medium and cc,arse roots; few 
very fine tubular pcrres; neutra I ( pH 7 .@); 1% rnbb I es chert; abrupt smooth bciundary. 

A2--3 to 8 inches; very dark 9ray 110YR 3/1) clay; black 110YR 2/1) moist; moderate very line and fine 
subangular blocky structure; hard, friable, moderately sticky, moderately p!astiq common very fine and fine 
roots, ar,d few medium and coarse roots; few very rine tubular pores; few medium worm castsj neutral (pH 7JO; :3r. 
cobbles chert; 1% pebbles chert; clear wavy boundary. 

Bw/A--8 to 15 inches; 757. brown to dark brown (7.5YR 4/2) 1 and 25% very dark gray !10YR 3/1) clayr 751. dark 
brown n.5YR 3/2) 1 and 25'/, black (1@YR 2/U moist; moderate medium an9ular blocky structure; very hard, firm, 
m(1derately sticky, very plastic; commcin very fine and fine roc,ts, and few medium and coarse roots; few very fine 
tubular ru:ires; very dark sray U@YR 3/1) clay (Ai occurs mainiy as vertical streaks cin faces of r1risms; few 
distinct continuous pressure faces on vertical and horiz@tal faces of peds; few medium worm casts; neutral (pH 
6.4); 3% cobb I es chert; 11. pebb I es chert; c ! ear wavy boundary, 

Bwss/A--15 to 21 inches; 65/, reddish brown (5YR 4/3); 25i: dark red (2.5YR 3/6), and 10:< very dark gray (10YR 
3/1) clay; 65i; dark reddish brown (5YR 3/3), 25X dark red 12.5'/R 3/6), and 10% tdad 110YR 2/!l moist; moderate 
medium angular blocky structure; very hiird, very firm, moderately sticky, very plastic; comm,!n very fine and fine 
roots, and few medium and coarse roots i few very fine tubu ! ar riores; s Ii ck ens ides are concentrated in reddish 
brown (5YR 4/3) material; sl ickensides are 5 to 100 cm2 in si2e; very dark gray (10YR 3/1) clay (A) c,crnrs mainly 
as vertical streaks; few distinct continuous ~iressure faces on vertitii:.I and horizontal faces of peds, and few 
prominent intersect i n3 s I i ck ens ides; neutra I i pH 6.4 l; 3% cc,hb ! es chert; 2/. pebb i es chert; abrupt '-#avy boundary, 
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E:w--21 to 34 inches; 15/. dark red (2.5YR 3/6) 1 10% reddish bro1-m (5YR 4/:3}, and 75% reddish brown !5YR 4/4j 
clay; 15!. dark red {2.5YR :3/6), i0:,; dark reddish tirown (5YR 3/3) 1 and 751. dark reddish brown {5YR 3/4} moist; 
moderate very fine angular blocky structurej hard, firm, moderately sticky, moderately pia.stic; common very fine 
and fine r1),:,ts matted around stones, and common very fine and fine ro,:its through(1ut1 and few medium and coarse 
niots; dErk red (2.5YR 3/6) clay bodies in upper :3 inches are noneffervescentj reddish brown {5YR 4/:3) material 
occurs in 1 inch thick band at the upper boundary, and is very s! i9htiy effervescentj rock fra9ments ap~1ear to be 
remnants of a degrading petroca!cic horizon; rock fragments are strongly cemented and strongly effervescent (HCL, 
1 normal) continucius; few distinct rnntinuous pressure faces on vertin.! and horizontal faces of pedsj mildly 
alkaline (pH L6); 25Y. pebbles conglomerate-calcareous; 151. cobbles c@glomerate-calcareous; 15:( stc.r1es 
conglome-rate-calcareous; abrupt wavy boundary, 

Bkrnl--34 to 36 inches; 40!. light brownish gray (1@YR 6/2), 24X pinkish white (5YR 8/2) 1 and 36% reddish yellow 
(5YR 7/6) very gravelly strongly cemented caliche; 4@Y. light brownish gray (HJYR 6/21, 247. pinkish white (5YR 
812), and 361. reddish ye! low (5YR 6i6) moistj strc,ng!y cemented by I irne; the petrocalcic has ii: I i9ht brownish 
gray laminar cari about 2 cm thick; the I imestc,ne fragments in the petrc,calcic are pinkish whiter the strongly 
cemented caiiche is reddish yeilou; strongly effervescent rnc1, 1 normal) continuous; moderately alkaline (pH 
8.1); 25/, cc,bb I es I imestone; 151. ~1ebb I es I imestc,ne i c I ear ·~1avy boundary, 

Bkm2--36 to 45 inches; 55Y. pinkish white (5YR 8/2), and 45Y. reddish yellow rnYR 7/6) very gravelly weakly 
cemented caliche; 55Y. pinkish white 15YR S/2), ar,d 45Y. reddish yellow (5YR 7/61 moist; massive; very hard, firm, 
weakly cemented by I ime; the I imestone fragments in the petrocalcic horizi:rn are pinkish white; the weakly 
cemented ca.lithe is reddish yellow; strongly effervescent (HCI, 1 normal) rnntinuous; moderately alkaline (pH 
8.1); 22Y. pebbles i imestone; 33/. cobbles I imestone. 

CLASSIFICATION 

The A! thrQugh Bwss/A horizons meet the color and organic carbon r~quirements for a mo! I ic epipedon. The 
Bw horizon meets the requirement for a cambic horizon. A petrocalcic horizon is reco3rdzed between 34 and 45 
i riches (86 arid 114 cm, Bkm horizons). The med Ii c ep i pedon Is more than 50 centimeters thick. The decrease in 
organic carb{1fl is regu I ar. 

The u~·per surface of the petroca I c i c horizon is mc,re than 20 i m:hes (50 cm) deeri, The Topi a soi I has more 
then 30X clay in horizons extending down t{, a depth of 2@ inches {50 cm). Cracks up tc, 1 inch at the surface are 
evident when the soi I is dry, and we assume thl?y are more than 1 cm wide at a depth c,f 20 inches, One of Wes 
Mi I ler's Crackorneters is needed to determine if cracks are 1 cm wide at a depth of 20 inches (50 cm), 
Intersecting s I i ckens ides were observE<l in the B1,,,1ss/A horizon. 

Tt1e particle size class of the 10 to 34 inch (25 to 86 cm, Bw horizons) control sedi@ is very-fine. Ir 
the ca.rbc,nate clay content of the Bw horizon is mwe than about :3 percent, than the pa.rt i c ! e size c ! ass is fine, 
Carbonate clay cc,ntent is not available to answer this question. The minenriogy is montmorillonitic with more 
than 50 percent smectite. 

The pedon descripti,:in and data support the classification of this pedon as a very-fine, rnontrnoril!onitic 1 

ttrermic Typic Chrc,mustert. The ~1olyped(1fr this pedon represents is a variant of the Toi:ria Series. The Topia 
series is present !y c I ass if i ed as a very-fine, mi }:ed, thermi c Vert i c Ars i usto 11, The proposed IC.-OMERT 
classificati,jn of this pedon is a very-finer morrtmori!lonitic, thermic, Petrocalcic Calciustert. 

The pedon fits the conce~it of the Anhalt Seri est very-fine, montmori I lonitic, thernric Udic Chromustert, 
except for the presence of a petroca Jc i c horizon in p ! ace of I i me stone bedrock. A! so the so ii moisture regime 
here may be typic ustic rather than udic ustic. Most of the Anhalt and Topia correlated in the Central Edwards 
PI ate au, appear to be mapped on high stream terraces over a petron I c i c horizon. The petroca ! cf c horizons appear 
t.o be degrading with scdution-facetted I imestone fragments embedded on the upper surface. In the TQ~da and 
Anh a It soi ls, the petrocal c i c horizons can easily be mi stai:err for hard bedrock. Further study (if these series is 
needed. 



sorL CHARACTERrZATION LABORATORY 
SOIL AND CROP SCIENCES DEPT .• THE TEXAS AGRICULTURAL EXPERIMENT STATION 

SOIL SERIES: TOPIA VARIANT 
SOIL FAMILY: VERY-FINE, MONTMORILLONITIC, THERMIC l'!'PIC CHROMUSTERT 
LOCATION: REAL COUNTY, TEXAS 

PEOON NUMBER: S90TX-385-001 

LAS· 
NO 

4233 
4234 
4235 
4236 
4237 
4255 
4238 

LAB 
NO 

PARTICLE SIZE DI~TRIB4JI0N (MM) 
-----------------SANO---------------- -----SILT----- -----CLAY-----

VC C M F VF TOTAL Fi1'1E TOTAL FINE TOTAL 
(2.0- ( 1.0- (0.5- (0.25- (0.10- (2.0- (0.02- co.cs- (< (< TEXTURE 

DEPTH HORIZON 
(CM) 

1.0) 0.5) 0.25) 0.10) 0.05) 0.05) 0.002) 0.002) 0.0002) 0.002) 
-----· ----------------------------~----------------------------------

CLASS 

0- 8 At 
8- 26 A2 

SICL 
SIC 

0.3 0.4 0.6 1.1 3.8 6.2 40.3 63.6 8,4 30.2 
0.4 0.6 0.6 1.0 3,3 5.9 29.9 45.0 26.8 49.1 

20- 38 BW/A 0.9 0..1 o.5 0.9 3.2 5.9 23.8 34.7 38.7 59.4 C 
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 
53- 86 SW 10.9 4.8 2,2 1.8 2.1 21.8 15.7 18.1 24.7 60.1 C 
86- 91 BKM1 
!ij_=---114 ~!,12 .§....,6 1A._._4 1_!5.2 11_._9 7.9 -~ 1 .,_Q 19-'-~ 25.Q 5.3 14.0 SL 

-------NH40AC EXTR BASES------ KCL EXTR NAOAC BASE CAL- DOLD- CAC03 
CA MG NA K TOTAL AL CEC ECEC SAT ESP SAR CITE MITE EQ 

COARSE 
FRAG-
MENTS 

% 
10 
3 

13 
3 
7 

4 

GYP 
SUM 

ORGN PH 
C (H20) 

%_, _ _1:1 ----------------------MEQ/100G--------------------- ----~--- -----------%-----------
4233 
4234 
4235 
4236 
4237 

3.88 6.4 
2.44 6.7 
1 .53 6.9 
1. 22 7. 3 
1. 27 7. 7 

38.0 3.4 0.1 1.6 43.2 37.B 
42.2 2.5 0.1 1.3 46.1 44.5 
42.3 2.3 0.2 1.1 46.0 46.4 
53.1 2.3 0.2 1.2 56.8 48.6 
92.5 2.3 0.2 1.0 96.0 47.7 

4255 0.04 
4238 .9_~44 8.:...0. 68.!...~ _Q_,_ 4 Q_,_J ___ Q.2 69.6 6.7 

LAB 
NO 

4233 
4234 
4235 
4236 
4237 
4255 
4]3B 

LAB 
NO 

ELEC H20 
CONO CONT 

MMHOS/CM ~ 
0. 7 85 
0. 7 83 
o. 3 101 
0.3 110 
0.6 91 

SATUR_ATEO .P_ASTE EXTRACT 

CA MG NA K C03 HC03 CL 504 
---------------------MEO/L--------------------

5.5 1.1 0.2 0.4 
7.5 0.7 0.3 0.2 
3.5 0.2 0.2 0.1 
3.3 0.2 0.3 o.o 
5.5 0.2 0.4 0.0 

PARTICLJ; _SIZE QISTRIBUTION {CLAY-FREE BASIS) 
------------SANO------------- -.---SILT-----

100 0 
100 0 
99 0 

100 0 
100 0 

1_QQ l 

BULK OEN 
0.33 AIR 
BAR ORY 
---GLCC--
1. 10 1. 19 
1.18 1.40 
1.31 1.65 
1.28 1.63 

0 
0 
0 
0 
0 

COLE 
CMLCM 
0.027 
0.059 
0.080 
0.084 

0.5 0.0 0.5 
0.5 0. 1 0.6 
0.4 0.0 0.4 
0.7 o.o 0.7 

24.9 0.2 25. 1 
89.3 0.1 89.4 
87.B ... 1.L__ 89.5 

WA·TER CONTENT 
0.10 0.33 15 
BAR BAR BAR 
------WT%------

38.2 
37.7 
33.0 
31. 1 

vcs C M F VF TOTAL C F TOTAL -----------RATIOS-----------
---- --------- ----- -:;----------------------

4233 0.4 0.6 0.9 1.G 5.4 8.9 33. 4 57. 7 91. 1 
4234 0.8 1.2 1. 2 2.0 6.5 11.6 29.7 58.7 88.4 
4235 2.2 1.0 1. 2 2.2 7.9 14.5 26.9 58.6 85.5 
4236 2.2 2.2 1.6 3.2 7 .6 16.7 22.1 61.2 83.3 
4237 27.3 12.0 5.5 4.5 5.3 54.6 6. 1 39.3 45.4 
4238 10.~ 16.7 18.8 16.2 9.2 70.9 6.1 23.0 29.1 

LAB CLAY MINERALOGY SKELETAL MINERALOG'i 
NO .$1L\'B MI IN KK GI QZ FD CA oz FD CA 
4234 *** * ** * 
4236 *** * ** * 

SM=SMECTITE VR=VERMICULJTE Ml=HICA !N=INTERSTRATIFJED 
KK=KAOLINITE Gl=GIBBSITE QZ=QUARTZ FD=FELOSPAR CA=CALCITE 
T=TRACE •=0-107. ••=10-507. •••=GREATER THAN 50% 

S/51 FSI/CSI VFSlFS FC/TC CEClCL~'( 
o. 1 1. 7 3.4 0.3 1. 25 
0.1 2.0 3.3 0.5 0.91 
0.2 2.2 3.G 0.7 0.78 
0.2 2.8 2.4 0.5 0.71 
1.2 6.4 1.2 0.4 0. 79 
2.4 3.8 0.6 0_.4 0.48 

w 
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GENESIS OF RUMPLE 

A gently undulating plain formed !Mid Tertiary mm, Zero 3eomorphic surface of Hayward et al, 19901 or 
Mid Pleistocene}. Possibly the !and surface weathered and was lowered down to an eHceptional ly resistant (cherty 
or si ! iceous?i I imestone bed. This geomorphic surface was at one time much more extensive, perhaps covering most 
of the £,jwards Pfateau. Remnants occur on summit surface landforms from northwestern Bandera County and 
southwestern Kerr County across Real County into southeastern Edwards County. 

Dissection of Plateau margin after Balcones faulting stripped the prernrsors to the Rumple and Comfort 
soils fri:im rn,:ist of the Edwards Plateau landscape. Rumple and Comfort soils currently occur on stable; remnant 
summit surfaces, and on strath terraces that have been exposed to weathering for long periods of time. A strath 
terrace has been defined :as an erllsic,rr:a.l stream terrace surface cut on bedrock and thinly mantled with (stream 
deposits) a! luvium (Hawley and Parsons 1980). 

The ~1arent material of Rumple soi! may have formed from weatherin3 of the Orr Ranch Bed (Rose- 1972) of the 
Segovia Formation, or sim! lar c,;ddized pulverulent I imesb:ine beds. Ori9inal!y1 the I imestone bed may have had 
abundant ~1yrite, which u~ion oxidation, yielded iron oxides tc, impart a reddish hue to residuum, and sulfuric 
acid. The sulfuric acid then neutralized free carbonates and formed gypsum, which was then leached by 
percolating groundwater, leaving the material noncalcareous. 

The stab I e gec,mcirph i c surfaces have underg,:,ne weathering and pedogenes is ( I each ing) s i nee exposure during 
Mid Pleistocene or, perhaps Miocene. The Rumfde soi I has experienced a loss of carbonate constituents, O}:idatil•fl 
of irein, and residual concentration of resistant mineral constituents. Develo~cment of pedolc,9ical features 
included clay illuviation which resulted in clay coats on ped surfaces and rnck fragments, periodic reduction and 
o>:i dat I on eye! es which I t1ad t,) the segregation of iron oxides. Lc1ng-term additions of organic residues resulted 
in relatively high organic carbon ce<ntents down to the I ithic contact. 

Young ( in Abbott and Wermund 1986) states that the as• of formation of Central Te,:as Terra Rc,ssa is 
between 0.73 and 2 m.y. B.P. These dates are based on paleomagnetic and paleoec,:do9ic data of some cave deposits 
in Travis County. Lithic Argiustol ls rnr,eck series! are mapped on the Callahan Divide in Nolan and Taylor 
Counties of north-central Texas. Hayward et a!. (1990) inferred a late Miocene to early Pliucene agt fc,r the 
Callahan Divi,je, Is. it reasonable to hypothesize a Mid Tertiary age for geomorphic surfaces in the Edwards 
Plateau on which Lithic Argiustol ls occur? 

CL.4SSIFICAT!!JN 

A mo! I ic epepedon is recognized at@ to 14 inches !0 to 35 cmL Dr. Martin Rabenhort, @e of the c,riglnai 
describers of this pedc,n, told us that the pedon was described and sampled late in the day and the descriptic,n 
had to b, completed with he,dl ights. Ir, the pedon description he noted that th, only feature that made this 
pedon a var i ar1t of the Rump! e series was the absence of a mo 11 i c ep i pedon. A mo I Ii c epepedon in soi Is with the 
base of an argi I! ir horizon more than 29.5 inches (75 cm) must be more than 10 inches (25 cm) thick. In January 
1991 on a field review of the Edwards and Real Cciunties Soil Survey, we exhumed the former profile and read the 
coior of the Bt1 herrizon. Four soil scientists on the review agreed that the moist color in full sun was reddish 
brown (5YR 3i3l. 

An argil!ic horizon is at 8 tv 31 inches (20 tc, 80 cm). The particle size cc,ntrcd section is 8 to 28 
inches (20 tCt 71 cm). The mirrerCtlo9y is montmorillonltic {more smectite than any other clay mineral). 

Assuming that the soi! is dry !es~- than 4LijX of the days ,,.,hen the soi I temperature e:~ceeds 5cic at a depth 
of 20 inches (50 cml the sc1i! moisture regime is vet us.tic (udic ustic). The revised pedon descriptiM1 and data 
su~,~·c•rt the classification of this pedon as the Rumple Series, clayey-skeletal, montmori!l@itic, thermic Udic 
Argiustoll. 
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From Hallmark et al. 1986 

SOIL SERIES: RUMPLE VARIANT PEDON: satTX-385-001 COUNTY: REAL 

PEDON CLASSIFICATION: UDIC HAPLUSTALF: CLAYEY-SKELETAL, MONTMDRILLONITIC, THERMIC 

LOCATION: SIDNEY WELLS RANCH: ON RT 337, 10, 25 Mt W OF JUNCTION WI1H RT 83 AT 
LEAKEY; N OF ROAD JUST INSIDE GATE AND 50 FT WUNDER SOME TREES. 

LANDFORM: UPLAND ELEVATION (M): 715 SLOPE: <1% SLOPE ASPECT: 

PARENT MATERIALS: HARO CHERTV LIMESTONE FORMATION: DEVILS RIVER 

TOPOGRAPHY: NEARLY LEVEL DRAINAGE: WELL DRAINED LANDUSE: PASTURE 

DATE: OB/18/81 COLLECTORS: M. RABENHORST, L. WEST, ANO T. MOORE 

HORIZON 

' 
A 11 

A12 

821T 

822T 

83TCA 

R 

DEPTH (CM) 

0-8 

8-20 

20-35 

35-65 

65-80 

B0-84+ 

SOIL DESCRIPTION (COLORS FOR MOIST SOIL UNLESS STATED) 

VERY DARK BROWN (10YR 2/2) CHERTY SILTY CLAY LOAM; ·WEAK MEDIUM 
GRANULAR STRUCTURE: FRIABLE: MANY FINE ROOTS; NEUTRAL; CLEAR 
SMOOTH BOUNDARY. 

VERY DARK GRAYISH BROWN (10YR 3/2) CHERTV SILTY CLAY LOAM; WEAK 
MEDIUM SUBANGULAR BLOCKY AND WEAK MEDIUM GRANULAR STRUCTURE; 
FRIABLE; MANY FINE ROOTS; NEUTRAL; CLEAR SMOOTH BOUNDARY. 

DARK REDDISH BROWN (5YR 3/4) CHERTY CLAY: MODERATE FINE SUBANGULAR 
BLOCKY STRUCTURE; FIRM; COMMON FINE ROOTS; MEDIUM CONTINUOUS 
CLAY FILMS ON PED FACES; 401. COARSE FRAGMENTS; NEUTRAL; GRADUAL 
SMOOTH BOUNDARY. 

DARK REDDISH BR.OWN (2.5YR 3/4) CHERTY CLAY; MODERATE MEDIUM SUBANGULAR 
BLOCKY STRUCTURE: FIRM; COMMON FINE ROOTS; MEDIUM CONTINUOUS 
CLAY FILMS ON PED FACES; 30% COARSE FRAGMENTS; NEUTRAL; CLEAR 
SMOOTH BOUNDARY. 

REDDISH BROWN (5YR 4/4) CHERTY CLAY; MODERATE MEDIUM SUBANGULAR 
BLOCKY STRUCTURE; FIRM; FEW MEDIUM ROOTS; MEDIUM PATCHY CLAY 
FILMS; SOME CARBONATE COATINGS ON COARSE FRAGMENTS; MATRIX MATERIAL 
NONCALCAREOUS AND NEUT·RAL; WHITE NODULES STRONGLY EFFERVESCENT; 

35% COARSE FRAGMENTS; ABRUPT IRREGULAR BOUNDARY. 

LIGHT GRAY (5Y 7/1) HARO LIMESTONE BEDROCK. 

REMARKS: SOIL IS LIKE THE RUMPLE BUT LACKS A MOLLIC EPIPEDON. SOIL SHOULD BE 
CLASSIFIED IN THE IMPLIED SUBGROUP OF MOLLIC HAPLUSTALFS BUT PRESENTLY 
SOIL TAXONOMY HAS NO SUCH SUBGROUP. THIS PEOON CONTAINS MANY CHERT 
FRAGMENTS BOTH WITHIN THE SOIL AND ON THE SURFACE. THESE FRAGMENTS 
RANGE BETWEN 1-25 CM ALONG THE LONG AXIS. 

SOIL SCI. SOC. AM. J., VOL. 50, I 986 

From Rabenhorst and Wilding 1986b 
Table 1. Pleamic fnbricat und major micromorphic features 

Related Plasmk rabric 
Horizon Depth COLE distribution \l25X) Comments and features 

Al 

A2 

Btl 

llt2 

Bt2 

BCtk 

0-B 

8-20 

20-35 

35-50 

50-65 

65-80 

' 

ND Agglomcroplasmic 

0.11 Porphyro:ikelic 

ND Porphyroskclic 

ND Porphyroskclic 

0.22 Porphyroskelic 

ND Porphyroskelic 

Pedon 11 

Argillnsepic 

Weak skelmasepic 

Strong skelmasepic 

Strong Skl'llllllSCf.lic 

Strong skelmasepic 

Strong skelmasepic 

Occasional illuvial fcrriargillans in pores of chert 
fragmcnls. 

llluvial argillans and lerriargillans present in pores of 
chert fragmcnls. 

llluvial ferriargillans present in pores of chert 
fragments. Strong striated o.rgillans around chert 
fragments_ 

Occ11sionnl il!uvinl 11ri::ill11m1 In chert porrs. Rtrong 
striated argillans around skeleton grains. Com· 
mon Fe nodules. 

Strong striatl?d argillans around skeleton grains. 
Abundant Fe nodules. 

Strong striated with some moderate continuous ii· 
luvial argillans around skr-leton grains and pores. 
Abundnnt Fe nodules and some carbonate 
nodules. 
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From Hallmark et al, 1986 

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

SOIL SERIES: RUMPLE VARIANT PEOON NUMBER: S81TX-385-001 
SOIL FAMILY: UOIC HAPLUSTALF; CLAYEY-SKELETAL, MONTMORllLDNtTIC, THERMJC 
LOCATION: REAL COUNTY, TEXAS 

LAB 
NO DEPTH HORIZON 

PARTICLE SlZE DISTRIBUTION (MM) 
-----------------SANO---------------- -----SILT-----
vc C M F VF TOTAL FINE TOTAL 

(2.0- ( 1 . o- (0.5· (0.25- (O. 10· (2.0· (0.02- (0,05-
1. 0) 0.5) 0.25) 0. 10) 0.05) 0.05) 0.002) 0.002) 

•----CLAY-----
FINE TOTAL COARSE 

(< (< TEXTURE FRAG-
0.0002) 0.002) CLASS . MENTS 

(CM) -----------·--·······-------------%-------·-········-················ ' % 
1260 
1261 
1262 
1263 
1264 
1265 
1266 

LAB 
NO 

1260 
1261 
1262 
1263 
1264 
1265 
1266 

LAB 
NO 

1260 
1261 
1262 
1263 
1264 
1265 
1266 

LAB 
NO 
1260 
1261 
1262 
1263 
1264 
1265 
1266 

Horizon 

Al 
Bt2 
2R 

Al 
Bt2 
2R 
Al 
Bt2 
2R 

o- 8 Att 0.8 t. 2 0.9 1.2 0.9 5.0 41.7 67.5 
a- 20 At2 1.8 t. 5 0.9 1.4 0.5 6.1 37.8 57.2 

20- 35 821T 2.4 t .2 0.5 t. t 0.6 5.8 22.3 32.3 
35- 50 B22T t.9 0.8 0.6 0.8 t.0 5. t 16.0 23.2 
50· 65 B22T 0.8 0.4 0.3 0.6 0.8 2.9 14.5 21. 7 
65- 80 BJTCA 6.4 3.2 1.6 t. 7 1.6 14.5 16,2 22.8 
80· 84 R 

DRGN PH -------NH4DAC EXTR BASES------ KCL EXTR NAOAC BASE 
C (H20) CA MG NA K TOTAL AL CEC ECEC SAT ESP 

% 1:1 ----------------------MEQ/100G-------- .------------ ····%··· 
5.98 7.2 40.5 1.8 0. t 0.8 43.3 37.9 100 
2.51 7.2 36.3 1.4 O.t 0.5 38,2 28.8 100 
1. 75 7.0 47.9 1.9 0.1 0.6 50.6 46.4 100 
1.46 7.0 51. 7 2. t 0.2 0.6 54.5 50.9 100 
1.29 7.0 57.3 2.2 0.3 0.6 60.4 51.0 100 
0.72 7.2 77.5 t. 8 0.2 t.0 80.5 45.4 100 
0.67 

SATURATED PASTE EXTRACT BULK DEN 
ELEC H20 0.33 AIR 
COND CONT CA MG NA K C03 HCOJ CL S04 BAR DRY 

MMUOS/CM % ---------------------MEQ/L-------------------- ---G/CC--
0.7 73 6.2 0.6 0.2 0.3 0.0 4.9 1.6 0.6 
0.6 59 5.4 0.4 0.3 o. t 0.0 3.8 0.9 0.3 1.29 1.17 
0.6 84 5.9 0.3 0.3 o. t 0.0 3.3 0.6 0.3 
0.4 89 3.6 0.2 0.3 0.0 0.0 2.2 0.3 0.4 
0.3 94 1.5 0.2 0.3 0.0 0.0 1.3 0.B 0.4 1.00 1.83 
0.6 80 6.0 0.2 0.6 0.0 0.0 2.8 0. 7 0.6 

CLAY MINERALOGY SKELETAL MINERALOGY 
SM VR Mt IN KK GI QZ FD CA QZ FD CA ... .. • • •• • ••• .. •• .. • ••• .. •• • • • ... .. .. • T ... .. •• • T ... •• .. • T 

SM•SMECTlTE VR~VERMICULJTE MI•MICA JN•INTERSTRATIFIEO 
KK~KAOLJNITE GI~GIBBSITE QZ~QUARTZ FD•FELOSPAR CA•CALCJTE 
T=TRACE *"o-io% U:10-50% *-*•=GREATER THAN 501,. 

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

Table 2, Semiquantitative interpretations or XRD analyses 

0 
0 
0 
0 
t 
0 

11. 9 27 .5 SICL 19 
21.1 36.7 SICL 14 
46,6 61. 9 C 56 
57.5 71. 7 C 36 
53.8 75.4 C 36 
21.5 62.7 C 38 

0 

CAL- DOLD- CAC03 GYP 
SAR CITE MITE EQ SUM 

·····------%-----·····-
0 
0 
0 
0 
0 
0 15.3 3.1 19.3 

94.8 

WATER CONTENT 
0.10 0.33 15 

COLE BAR BAR BAR 
CM/CM ······WT%······ 

0. 111 37.1 

0.223 64.3 

Fro• Rabenhorst and Wilding 1986b 

Relative quantityt of minerals present 

Fraction 

<0.2 µm 

0.2-2 pm 

5-20 µm 

Qt, 

XXX 
xx 

XXX 
xxxx 
xxxx 
xxxx 

Kaol Mica 

~ 
xx xx 
xx X xx xx 
xx xx 

XXX X 
XXX X 

" 

Sm K spar P!ag Goet.hite Fluorite 

xxxx 
xxxx 
xxxx xx 

xx X 
XXX ,, X 

X ,, ,, 
X ,, 
X ,, 

t, 

t tr - trace, X • low, XX .. moderate, XXX • high, XXXX .. dominant, Qtt .. quartt, Kao! .. kaolinite, Sm ... smectlte, Pig - plagiocla9e, and K sp11r 
• K feldspar, 
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Fig. 24~· General SEM fields showing representative silt grains from the B22t horizon (A). 83tca hori­
zon (B), and the limestone residue (C and D). Note the abundance of quartz prisms mar~ed by prominent 
striations in the limestone residue. Prismatic quartz crystals are rare in the B3tca {arrows) and 
absent from the B22t. Line scale is lOµm. 
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From Rabenhorst 1983 

Appendix A -- Carbonate Free Residue of Bedrock, From Rabenhorst 1983 

% CO~-free • 2- 501Jm-
Lab# Site Horizon Residue <.2µm 2µm 2-20µn 20-50µn 2mm %>2rnm 

----------------------- a -------------------. -

1266 11 R 0,49 19.5 23,5 29,0 3.2 24.8 12, l 

t % by weight based on weight of <2mm fracti6n 



GENESIS OF ECKRANT 

The parent material of the Eckrant soi I was probably derived from the weathering of marly interbeds within 
the Devi ls River Formation. The fine earth fraction of the Eckrant soi I probably was rrot derived frc1l!1 the 
weathering of hard I imestone beds of the Edwards Group, r1t•F did aeros(ds contribute significantly (Rabenhorst 
1'i83). 

The addition of organic residues from plants (imp(1rhnce of cedar?) resulted in dark colors and a med lie 
epi~iedon. P!ant roots grow, die 1 and decompose in the limited volume of fine earth, hence the hish (61.) organic 
carbon content. The leaching hydrolo9ic regime and dolomitic nature of I irnestone bedrcick retards formation of 
secondary carbonates in Eckrant soi/, 

The soils on landforms currently occupied by Eckrant soi is may have been moderately deep (or even deep) 
during Pleistocene pluvial climates with greater vegetative cover. The soil mantle may have been partialiy 
removed after lciss of vegetative cover resulting from desiccation of climate in Hcdocene. The former soi I mantle 
is a possible source of sediment for early and Mid Holocene age al lostra.tigraphic units found in valley fi 11 
landscape positions. 

The skeletal nature of present-day soi I cover retards further loss (,f fine earth by water erosion. 
Hr:iwever, with I oss of a i ! vegetative cover <in steep s I opes ( extreme drought and/or extreme f y heavy Ii vestock 
3ra2 i ng), a 11 fine earth between rock fragments may be ! cist, I eavi ns a smooth, unproductive Ii mestone bedrock 
surface I itt,red with detached pebbles, cc,bbles, and stones. 

USDA - SCti I Conservation Service 
Pedon Narrative Description 
Dec 19, 1990 

Soils Series; Eckrant 
Soi I Survey # 590-TX-3S5-003 
Survey Area ID: 607 
Map Unit Symbo I: 82G 
Ph(,to Number: 118 
Descrir,ticin Type: ful I pedon description 
Pedon Type: Modal pedon fw series 
Location: From junction of US 83 and FM 337 in Leakey, 4.7 mi !es Won FM :337 to turnout, 

140 feet Sin Hwy, right of way 
Latitude: Z'i-44-23-N 
Longitude: 099-49·15-W 
Classification: clayey-skeletal, montnwri I l1Hdticf thermic Lithic 

Hap I us to 11 
Physiography: Hillside in Deeply Dissected Plateau 
Elevati,,n: 2010 It MSL 
Precipitaticin: 27 in, ustic moisture regime 
MLRA: 81B 
Air Temperature: Ann 64 F Sum 80 F Win 48 F 
Land Use: rangeland not grazed 
Particle Size Control Section: @ to 'i in, 
Parent Mater i a I: residuum from I i mes tone mater i a I 
Vegetation Code( s): JUASf SOSE, CAPL 
Diagnostic Horizons: k1 to 9 in. med l ic, 9 in. to I ithic cc,ntact 



Sci i Is Seri es: Eckrant 
Described By: Lynn E. Loomis and Wayne J, Gat.riei 
Date: 07i'i0 

j :I 

Oe--1.7 to 0 inchesj 65i: very dark grayish brown (hJYR ~:/2), and :35/. white (10YR 8/2) rnbb!y partially 
dernmp(ised or9anic matteq very dark brnwn i10YR 212), and white !10YR 8i2) moist; sin9ie grain; slightly hard, 
very friable, non sticky, r11)n plastic; C(imp,)sed of juni~ier needles in varying shges ot' decomposition, juni~1er 
t1..1igs and rnQuntain laurel leaves; the upper 1 cm rnnhins identifiable .juniper needles; duff has accumulated in 
sma 11 dams between rock fragments; scimewhat hydro~ihob i !: when dry, s I i 9ht !y hydro~ihob i c when moist j wcirm casts are 
very sl ight!y effervescent and occur in lower part; few snai I she-I ls; no roots; common fine and medium worm 
casts; very slightly effervescent (HCI, 1 normal) discontinuous; 11:~ cobbles I imestone; l@Y. pebbles I imestone; 11. 
pebb ! es rhertj abru~,t smooth boundary. 

A--0 to 9 inches; very dark gray (10YR 3/1) very robbly clay; blick (10YR 2/1} moist; moderate fine and medium 
subangular blocky structure parting to mtiderate fine: granular; hard 1 very friable, moderately sticky, moderately 
plastic; common very fine and fine roots matted around stones 1 and r:ommon medium and cc,arse roots matted around 
sti:1nes 1 and fe1,,1 very coarse roots throughout; common fine, and few medium interstitial pores; the iower 1-2 
inches has s Ii ght ly I i ghter co I or; gra.nu I ar structure appears to be earthworm c6sts of var i <ius ages; very 
sl igtit!y effervescent only in ~,eds that contain limestone sand part!c!es; common fine rounded W(lnfi casts; very 
slightly effervescent (HCI, 1 normal) discontinuous; 20Y. stones I imestone_; 25!. cobbles I irnestone; 15Y. pebbles 
I imestone; abrupt wavy boundary. 

R-~9 to 15 inches i I i ght brownish gray ( 10YR 6/2) unweathered bedreick; Ii ght br,Jwr, i sh gray ( 10YR 6i2) mci i stj 
indurated; many distinct brownish ye! l(iW U!llYR 6/8) cCtntinuous weakly cemented calcium carbonate mats 0.5 to .75 
inch thick with many white (10VR 8/1} discontinuous laminar strongly cemented caicium carbonate coats on upper 
surface 1 to 2mm thid~; streir13ly effervescent (HC!, 1 normal} continuous. 

CLASSIFICAT!ON 

The Oe horiz(rn is a layer dominated by org11nic material that is partially decomposed and wc,uld be 
classified as hemic soil material. It is estimated that the upper 10 inches (25 cm) of the soil would not meet 
the 17 percent organic carbon content required for a hi stir epipedon with 5fi perce-nt clay ((1rganic matter 
removed). Also, a histic epi~1e<lon is defined as a layer that is saturated with water for 30 consecutive da)'S or 
more at some time in mi:ist year, or is artificially drained. 

ft. mci I i i c eper,edon is rncogn i zed at 0 to 9 inches. The ffi(t 11 i c epi ~1ed-0n is defined as mi nera I soi I 
ma.ter i a I. Mi nera I soi I mater i a i has I ess than 2ft percent orgarii c carbon in soi Is that are f11jt saturated for more 
than a few days. 

A ! ithic contact is identified at 9 inches and corresponds with the upper surface of fractured, indurated 
Jimestoni: bedrock. Distance between fractures in th~ bedrock was coded as a minimum of 45 cm to 1 m spacing 
heiriztintaliy in the Pedon Description Program (PDP). PDP did riot print this feature in the narrative description 
we generated. Eckrant more than 35:1. clay the control section from +1.5 inch to 9 inches (+4 cm t(, 2:3 cm) in the 
particle size class controi sectfcrn, The rnineni!ogy is montmorilionitic (more smectite than any other clay 
minera.! ), but with a strong component of ka{d inite {Richard Drees, personal communication). 

The epipedon is noncalcareous to the surface after the upper 7 inches (!B cm) is mixed. The C{!arse 
fragments have very little secondary accumulation of calcium carbonate. This indicates a leaching moisture 
regime that flushes calcium ca:.rboriate from the soi!. Only a thin rind of secondary carbc1na.te coats the surface 
of the I imestone bedrcick. 

The pedon description and data sup~1(1rt the classification of this pedon as the Eckrant Series, c\ayey­
skeleh.1, montmorillonitic, thermic Lithic Haplusteill, 



::iOll ·~;;;- ·,IZATION LABORATORY 
SOIL AND CROP SCIENCES DEPT., THE TEXAS AGRICULTURAL EXPERIMENT STATION 

SOIL SERIES: ECKRANT 
SOIL FAMILY, CLAYEY-SKELETAL. MONTMORILLONITIC. THERMIC LITHIC HAPLUSTOLL 
LOCATION: REAL 

PEDON NUMBER: SSOTX-385-003 

PARTICLE~SIZE DISTRIBUTION (MM) 
-----------------SANO---------------- -----SILT----- -----CLAY-----

LAB 
NO 

VC C M F VF TOTAL FINE TOTAL FINE TOTAL 
(2.0- (1.0- (0.5- (0.25- (0.10- (2.0- C,0.02- (0.05- (< (< 

COARSE 
TEXTURE FRAG­

CLASS MENTS 
1, 

DEPTH HORIZON 
i£M.2 

1.0) 0.5) 0.25) 0.10) 0.05) 0.05) 0.002) 0.002) 0.0002) 0.002) 

4257 
4256 
42~2 

4- 0 OE 
0- 23 A 

23- 38 R 

--------------------------------- 1,----------------------------------

LAB 
NO 

4257 

ORGN PH 
C (H20) 

% J : 1 

4256 5.91 7.4 
428_~_ 

0.6 0.5 0.6 0.5 0.4 2.6 34.8 56.3 

-------NH40AC EXTR BASES------ KCL EXTR NAOAC BASE 
CA MG NA K TOTAL AL CEC ECEC SAT ESP 

----------------------ME0/100G--------------------- ----%---

79.3 2.5 0.2 1 .0 83. 1 56.3 100 0 

_S_ATURA_T_EO PASTE EX_T_l_.!_AC_J 
ELEC H20 

BULK DEN 
0.33 AIR 

11.0 

SAR 

0 

LAB 
NO 

4257 

COND CONT 
MMHOS/CM % 

CA MG NA K C03 HC03 CL S04 
---------------------MEQLL--------------------

BAR ORY COLE 
---~G/CC-- CM/CM 

4256 0.8 90 9.0 0.5 0.3 0.1 o.o 1.0 
4282 

LAB CLAY MINERALOGY SKELETAL MINERALOGY 
NO SM ___ YR MI IN KK GC_ OZ FD CA OZ_ FD _____ GA 
4257 
4256 
4,rn2 

LAB 
NO 

SM=SMECTITE VR=VERMICULITE M!=M!CA IN=!NTERSTRATIFIED 
KK=KAOLINITE Gl=GIBBSITE QZ=QUARTZ FD=FELDSPAR CA=CALCITE 
T=TRACE *=0-10% **=10-50% ***=GREATER THAN 50% 

PARTJ_CLE srz;__ otStRIBUTION __ (CLAY-FRf;E 
------------SAND------------- -----SILT-----

BASISl 

41.1 SIC 32 

CAL- DOLD- CAC03 GYP 
CITE MITE EO SUM 
-----------%-----------

1.6 0.1 1. 7 

WATER CONTENT 
0.10 0.33 15 
BAR BAR BAR 
------~J~------

VCS C M F VF TOTAL C F TOTAL -----------RATIOS---------------------------------%----------------------
425€i 1.0 0.8 1.0 0.8 0.7 4.4 36.5 59.1 95.6 
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GEOLOGY OF THE EDWARDS PLATEAU 

The Edw,rds Plate,u is a generol ly flat lying, 
elev,ted t.blelar,d r,e,rly entirely composed of 
Cretaceous" I imestone and dolomite. The ~dateau is 
bordered on the northeast by the LI ano Up Ii fl and on 
the south and east by the Balcones fault zone. The 
northern part of the plateau is moderately dissected, 
while the eastern and southern margins are deeply and 
th(,roughly dissected by smal I rivers \hat cut headward 
into the Plateau from the east and south. The Concho, 
San Saba, Llano, Peden.ales, Guadalupe, Medina, Frio, 
Sabinal I East Nueces, West Nuecesr Dry Devi Is, and 
Devi Is Rivers flow ,·adial/y away from, bt·oad divide 
that extends southeast from near Big Lake in Reagan 
County, across Iric,n, Crockett, and Schleicher C,rnnties 
to Eldondo, then southward through central Suitor, and 
northern Edwards Counties to Rockspr i ngsr and then 
eastward thr~;ugtr northern Rea! County into western Kerr 
County (Rose 1972). Extensive alluvial plains veneer 
the lowlands north and south cif the plateau. 

STRATIGRAPHY 

The Edwards Plateau is underlain by igneous ar,d 
sed imenhry rocks. The ei{p,jsed sedimentary rocks 
include deposits of Cretaceous, Tertiary{?), and 
Quaternary age. The Cretaceous rocks were deposited 
under marine conditions, whereas the Tertiary(?) and 
Quaternary surfida! de~1(1Sits are subaerial in origin. 

The system cif stratigraphic nomenclature for 
Cretaceous nicks in the Edwards Plateau developed by 
Loze, and Smith (1964) during the late 1950's, modified 
by Rose 11972) and Webster 11978!, and adopted by the 
University of Texas Bureau of Economic Geology is used 
in this report (Table :3). 

Cretaceous rocks belong to the Lower Cretaceous 
/Comanche) Series and the Upper Cretaceous !Gulf) 
Series <Table 3). The C1)manche Series is divided into 
three groups. Iri ascending C;rder, they are: the 
Trinity, the Fredericksburg, and the Washita, Trinity 
Group r,:icks include the Co\.l Creek Umestcine, Hensel I 
Sand, and the Glen Rose Limestone. The Cow Creek 
Limestone is the oldest formatic1n e}:posed on the 
Edwards Plateau. It occurs a!ong the Guadalupe F:iver 
in Comal CrJunty. The Hensel I Sand outcrops al,:,ng the 
northeastern margin of the Edwards Plateau in Kimtrle, 
Gi I lespie, and Mason counties, and along the Guadalupe 
F:iver in Kendal I and C,Jmal Counties. The Glen Rose 
I imestone croris out a I ong the southern arid eastern 
margins of the plateau, and is exp(rsed in the deeper 
valleys extend ins into the central part. 11EdYards 11 

I imestones belong to the Fredericksburg and Early 
!~ash i ta Grc,ups, Freder i dis burg GrQUJ:z rocks inc! ude the 
Ft. Terrett, West Nueces, and McKnight F,:irrnatitiris. 
Early !Lwerl Washita rocks include the Ft. Lancaster, 
Segovia, and Salmon Peak Formations (Table 3l. 

nEd1,,,1ards 11 I imestones (Ft. Terrett, Ft. Lancaster, 
Segovia, Devils River, West Nuece~-, McKnight, Salmon 
Peak, Santa Elena, Sue Peaks, and Del Carmen 
Formations) crop out over most of the plateau surface. 
Down-thro\rln blocks of' 11 Edwards. 11 I imestones crop (!Ut 

along the eastern and southeastern margins of the 
plateau and form resistant base levels for streams 
draining across the outcrop. Upper Washita rocks {Del 
Hio clay [:::Grayson shale] and Buda limestone) occur on 
the divides betweer, major draina9e systems. Exposures 
c,/ the Boquillas Flags (,E,3ie Ford Group) are limited 
to broad surfaces above the Buda I imes\one. The Austin 
Chalk is exposed south of \he Balcones Fault Zone in 
Kinney, Uvalde, and Medina Counties, along the Rio 
Grande in Va I Verde and Terre 11 Counties, and in a 
smal I down-thrown fault block in western Edwards County 
!Webster 1978). The overlyin9 Anacact.o I imestone crops 
out in the Anacachcr Mountains of Kinney and Uvalde 
counties. 

The Uvalde gravel of Piiocene(?l age overlies 
Cretaceous rocks in the southwestern part of the 
Edwards Plateau, and Quaternary surficial deposits 
occur in stream valleys throughout the plateau and on 
ailuvial plains at the plateau marg'iris. Igneous rocks, 
mainly basalt, occur a!ong the Balcc•nes Fault Zone. 

The following descriptions were taken from the Bureau 
of Economic G9ology geologic atlas sheet legends. 

Cow Creek Limestone--Massive, ,:ift-white, 
honeycombed, f"oss i ! if erous, Thi d:ness abciut 
I ower part does not crop out. 

in part 
75 feet, 

Hense! I Sand--L imestone and sandstone; upper ha If 
sandstone, sandy, glauconitic, honeycombed~nodular; 
lower half mostly sandstone, fine grained, 
argi I laceous, calcareous, contains white hard, 
siliceous geodes up to 8 inches in diameter, yellowish 
brown, f.Jssi Is are faogyra and oysters, some hard 
I imestone contains lar3• oysters. Thiclmess about 45 
feel. 

Glen Rose Formation--Limestone, d(;lomite, and mar! as 
alternating resistant and recessive bEds forming stair 
step topography; I imestone, ar1hanitic tci fine grained, 
hard to soft ar,d marly, I i9ht gray t(, yellowish-gray; 
dolomite, fine grained, ~,orous, yel lc1wish-bro1;m; marine 
megafossi/s include molluscan steinkerns, rudistfds, 
oysters, and HhiMids. Upper ~,art, relatively thinner 
bedded, mc,re do I omit i c, and fess f oss i I i ferous j 
thickness about 4@@ feet. Leiwer part, more massive, 
contains some rudistid reefs and at top Corbu!a Bed, C, 
with abundant steinkerns ,)fCi:wbula harveyi iHill) in 
an interval up to 5 feet thicki thickness a.bout 5fi0 
feet. Thickness of Glen Rose Formation 900 feet. 



Table 3. Stratigraphic sequence ir, the Edwards Plateau. 

Chrono-
strat i graphic 
unit Erathem System Series Stage 

Geochronologic 
unit Era Period Epc,ch Age 

Holocene 

Holcccene or 
Cenozoic Quaternary-: Pleistocene 

Tertiary 

Mesozoic Cretaceous-l 

Edwards Grou~, San Marcos 
Platform 
Sequence 

Lo\..1er ~lashita -:- Person Fm 

Freder i;: kshur3 -: - ~fainer Fm 

Pleistocene Calabrian 

Pliocene 

Upper 
Gretarnous 
(6ulfl 

Lc,wer 
Cretacei:ius 
iCommanche) 

Commanche 
Platform 
Sequence 

Segovia Fm 

Piarnnzian 

Cenc,man i an 

Albian 

Albian 

Aptain 

(Ft Lancaster Fm) 
Ft Terrett Fm 

Geo­
chrono­
I 09ic 

Litho­
strati9raphic 
unit 

Age Group Formation 

iMal 

0.01 

1.7 

4,6 

100 

108 

115 

Devi Is 
River 
Trend 

Devi Is 
River 
Ls 

-;- Alluvium 

l- Low terrace dep{,s its 
:- Alluvial fan de~rosits and col luvium 

:- Playa deposits 
-: Fluviati le terrace deposits 
: Quaternary deposits undivided 
:- Leona Fm 

-:- Uvalde grave! 

- :- Cretaceous igneous roe ks 

Anacil.cho 
Austin Chalk 

Eagle Ford -l- B:oqui ! las Flags 

Ur1per Washita-: Buda Ls 

Edwards 

Trinity 

l Del Rio Clay 

:- Glen Rose Fm iupper) 
-:- Glen Rose Fm (lower) 
: Hensel I S 
l- Cow Creek ls 

Maverick Bi3 Bend 
Basin Sequence 
Sequence 

Salmon Peak ls Santa E ! ena Ls 
Mclfo i 3ht Fm Sue Peaks Fm 
West Nuerns Fm Del Carmen Ls 



San.Marcos .. Platform_Seg_uence 

Person Formation 
Kainer Formation 

Comanche_ She If .. Se~ence 

Segovia. Formation--limestone and dolomite; in upper 
part, cherty, I i3ht gray, mi I i ,, Ii <l, she 11 fragment, 
rudistid I imestonej in middle part, dcdomite, medium 
brownish gray, porous, massive- to th i n-beddedi cherty 1 

collapse breccia; in lower part, light-yellowish-gray 
milicdid limestone and marl and marly limestone with 
£.wgyra texana and oxytrop i doc er id ammon i te, Key beds 
mapped locally include in upper part th, Black Bed, B, 
the Orr Ranch Bed, B, Ca Ive rt I s :Zone, CZ, and the edge 
of Upper Caprock, UC, and in lower ~1a.rt Curry's 
6ryphaea bed 1 G; thickness 250 to 360 feet, thickens 
southward. 

Black Bed 
Orr Ranch Bed 
Gryphaea Bed 
Allen Ranch Breccia 
Burt Ranch Member 

Fcrrt Terrett Formation--! imestone and ,fo!omite; in 
upper part, porcelane,)US aphanitic limestone; collapse 
breccia, chert, and recrystallized limestone; in middle 
part, li9ht- to dark-gray, cherty, miliolid, shel! 
fragment, rud i st id ii mestone and medium-brownish-gray 
dvlomitt'j in lower parti nodular I imestone with thin, 
ye 11 ow, £xogyra texana--bea.r i ng clay at base; thickness 
200 to 300 feet, thickens southward. 

Kirschberg Evaporite 
Dolomitic Member 
Burrowed Member 
Basa I Nodu tar Member 

Devi Is River Trend 

Devils River Limestone--limestone and dolomite; hard, 
miliolid, pellet, rudistid, shell fragment biosparite 
and lime mudstone; locally dolomitized, brecciated, and 
chert-bearing; rud ! st id mounds more common in u~iper 
part; nodular I imesfone in basal part; thidrness about 
7@0 feet. 

Maverick Basi_n Se@ence. The Rio Grande Embaymentf a 
re-entrant of the Gulf C(iasta.! Plain, is a southward 
thickening depositional trough which was actively 
subsiding through Cretace(IUS arid Cenozoic time (Wet,ster 
1978}. 

Sii.lmon Peak Limestone--upper 75 feet granular, at.undant 
caprinid and other she!! fragments, crossbedded; iower 
part, 61 obi geri na mudstone, ii.bundii.nt I ar3e chert 
masses, white; total thickness 3119 feet. 

McKnight Formation--! imesbrne and shale; upper 55 feet 1 

I ime muds.tone, thin bedded, locally contains chert 
layers; s{dutiorr zones, and co! !apse breccia; 
intermediate 25 feet, argi/1:aceous lime mudstonei 
laminated, f"issi le, black; lower 7@ f"eet 1 limestone, 

granular, thin chert layers, abundant she! I fragments 
and pellets, overlain by I ime mudstone with s,:dution 
zone and col la~,se breccia; t{1tal thickness 150 feet. 

West Nueces Formati@--upper 80 feet, I imestone, fine 
grained, massive, mi I icd id and med !us~~bearin9_; lower 
60 feet, I imest(lne, nodular, oysters and other rncdlusks 
comm(ln; total thickness 140 feet. 

Bjq_ Ben(S~CU!!'nce 

Santa Elena Limeshne--Fine-grained to micrognriular, 
massive, beds u~1 to 10 feet thid:, some marl interbed_s 
in upper part, rounded chert nodu! es and s i I i c if I ed 
rudistids common in more massive beds, I i9ht-3ray to 
white; weathers dark-gray and shades c1f brown; 
rudistids and mi I iol ids abundantj forms c I iffs; 
Thickness about 350-450+ fe.t. 

Sue Peaks F,)rmat i ,)n--m i crogranu! ar, thin-bedded, medium 
Ii 3ht-9ray to medium dark-gray; occupies s I ope between 
escarpments formed by Santa Elena and De! Carmen 
Limestones; marine megafossi Is c(lmmon. Thickness 45 
feet. 

Del Carmen Limestone--rnicrc1granula:r to fine-grained, 
massive, chert nodules and masses up to 10 inches in 
size and beds exceeding 10 feet in lengthj gray; 
rudistids and milio!ids common; forms sheer cliffs; 
Thickness up to 475 feet. 

Georgetown Fcirmation--limestone and mar!j mostly 
limestone, fine-grained, argi!laceous, nodular, 
moderately indun:1.ted, I ight gray; S(•me I imestone, hard, 
brittle, thick bedded1 white; some shale, marly; sc,ft, 
li'ght gray to yellowish gray; marine megafos;.i Is 
inc I ude Ki ngena /Jlacoeusi s and Gryphaea washi faensi s. 
Thickness 30-Bo feet. 

Del Rio Ciay (:: Grays(1fl Shale}--Calrnreom- and 
9ypsiferCius becoming less calcareous and more 
sn1sifet·c1us upward, pyrite corn1@n, blcicky, medium-gray, 
weathers l i 9ht-9ray t(1 ye I lowish-gray; some thin 
lenticular beds of· highly calcarecius si ltstDne; marine 
megafoss i Is inc I ude abundant Exogyra ari eUna and (•ther 
pelecypod,; Thickness u,, to 200 feet, leathers out 
north1..Jestward. 

The Del Ric, Clay contains cinnabar (mercury ore) 
in sufficient concentrations that extensive mining was 
c@ducted in the Big Bend area from the turn of the 
century unti I ~forld War II. Near-commerc ia! 
c,:incentrations (If chromium are reported t(1 occur in a 
smal ! outcrop of the Del Rici Clay !ocate,j in Bandera 
Gc,unty (Chri~- Caran, c,:,rrespondence}. 

Buda Limestcrne--fine-grained, bic1cla:stic; commonly 
glauronitic, pyritiferous 1 hard, massive, poorfy bedded 
to rwdu I iH", thinner bedded and arg i I ! ac eeius near UVi1er 
contact, I i9ht~9ray t(I pa!e-cirange; weathers dark-gray 
to bt(!Wn; burrows f i 11 ed with cha I ky mar I, abundant 
pelecypods; basal beds typically mar!y, nodular 
I imeshne, and thin ye1 low mar! beds with sea.rte 



Bu.daiceras sp. Thickness 45-100 feet, thidens 
eastward, f(irms much of plateau surface. 

Boqui ! las Flags (• Eagle Ford Groupl--consists of lour 
units: 

L upper unit mostly shale, silty, medium-gray, 
i nterbedded with some ! imestone, nodu I ar to I ami nar, 
granu I ar, brown i sh-3rayj 

2, fol lowed d,)wnward t,y shalei silty, medium-gray, 
interbedded with limestone 1 granular, yeliov.ish-gtay; 

3. shale, silty, 
siltstone, laminated, 
I imestone; and 

dark-gray, 
grading 

interbedded 
upward to 

with 
s i I ty 

4. a basal unit of' limestone, elastic, in thin most!y 
cross-laminated beds that pinch and swel I along strike, 
interbedded with siltstone, I ight ye! lowish-gray to 
grayish-orange. Thickness 160-220 feet. 

Austin Chalk--Hard I ime mudstone tc, soft chalk; mostly 
microgranu!ar calcite with minor foraminifen tests and 
Inaceramu.s ~·risms, sparsely glauronitic, pyrite nodules 
in part weathered to limonite comm@, occasional beds 
with /ar9e-...sca!e cross-stratification, ledge-forming, 
grayish-white to white; locally hi3hly fossi I iferous. 
Thickness about 580 feet in eastern part of Del Rio 
sheet, thi'tkerrs southwestward. 

Anacachci Limest@e--Limestone and marl; I imestone, 
reefy, thick-bedded, in part cross-bedded, I ight-yel lo•; 
to ye I! ow-brown and I i 9ht-9ray; in part sandy, some 
volcanic rock fragments and weathered rusty bentonite 
beds; marine megafossi Is abundant. Thickness up to 50@ 
feet, ends abruptly westward, thins to a feather edge 
in western Bexar County. 

Cretaceous igneous rocks--Alhl ir basalt and 
pyroc!astics altered to rrontronite; basalt in the form 
,)f sills, laccoliths, volcanic necks, arid dikes. 

Uvalde Gravel--Caliche-cemented gravel; some boulders 
up to 1 fo<it in diameter; we! I-rounded cobbles of 
chert, some cobbles of quartz, I imestone, and igneous 
rockj occupies topographically high areas not 
associated with present drainage. Thickness ranges 
fn,m sever a I feet of grave! I ag to 30 feet. 

Leona. Formation--Fine nicareous si It grading down into 
coarse gravel; type locality first wide terrace of 
Nueces and Lec,na Rivers be!c,w level of Uvaide Gravel. 
May correlate with Onion Creek Marl of Austin Sheet. 

Quaternary deposits uridivided--inrludes slope wash, 
alluvial fan deposits, aliuvium, c(dluv!um, and lc,cally 
older Quaternary depc,sits; mostly in size range of 
cobbles to si It derived from Cretaceous I imest@e 1 

dolomite, and chert. 

FI uvi at i I e terrace depos i ts--grave ! , sand, s i It, arrd 
clay; adjacent h Edwards Piateau, predominantly 
gravel 1 limestone, dolcimite, and chert; contiguc,us 
terraces of different ages separated by sc,lid line. 

Play, deposits--clay and silt, sandy, light gray, in 
sha I i •)W depressions, usu a 11 y covered by th in de~•OS it c,f" 
Hc.Jc,cene sediment (Wisconsinan). 

Alluvial fan deposits and rol!uvium--ca!iche-cemented, 
poorly sorted, angular fo rounded rock fragments o! 
locally derived material. 

Low terrace deposits--Mostly lm.J terraces above flood 
level alc1ng entrenched streams, some alluvium; 
gravel ,sand, si It, clay, and organic matter. 

Alluvium--Floodp!ain depusits, includes lov terrace 
deposits near floodplain level and bedrock locally in 
stream channels; gravel, sand, si It, clay, arid c,rgan!c 
material; thickness up ti:, 35 feet. 
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CLIMATE, GEOLOGY, AND VEGETATION RELATIONSHIPS WITH 
SOIL SERIES 

Ra i n!a 11 on the Edwards PI ateau ranges from 
33.46 inches at Ne1,,1 Braunfels in Comal County to ii.21 
inches at Sanderson in Terrel I County (Table 4), For 
the purposes (if sci i I and range site c I ass if i cation, 
this broad range in preci~dtation has been segmented 
into four scri I moisture regimes {SMR). These SMR 
ccirrespond we! I to Thorntt11,,,1aite P-E Zones, and to the 
four land resource subareas {Eastern, Central, Western, 
and Southern LRSl in the Edwards Plateau. The 
fol/owing paragraphs describe each SMR/LRS/P-E zone, 
some cif the dominant soi Is, and pertinent vegetatic,n 
features. 

The Eastern Edwards Plateau LRS (81C:, Comal, 
Hays, Kenda!f, Travis, and Williamson Counties) has a 
wet tem~·ust i c SMR and Thornthwa i te P-E index greater 
than 44. Soi Is in this zone are dry in some part of 
the moisture control section for more then 25Y. but less 
than 49t. of the days (cumulative) that soi I temperature 
at 50 cm (20 inches) is greater than 5c•c. Lithic 
Haplustol ls and Lithic Calciustcd Is mapped uver hard, 
massive I irnestone bedrock of the Edwards Group are 
classified as the Eckrant series. The Aledo series 
i loamy-skeletal, carbon,tic, thermic Lithic (Udicl 
Haplustol Isl is mapped in the Grand Prairie in the wet 
tempust i c SMR (P-E index 44-58), Brackett soi Is (Ii ne-
1 oamy, c arbonat ic, therm i c Ud i c Ustochrepts) are mapped 
on steep landscape elements formin9 on the upper Glen 
Rc,se F{,rmation. 

The Central Edwards Plateau LRS (81Bl has a 
typic tempustic SMR and Thornthwaite P-E index of 31 to 
4-4. Sc,i Is in this area (Medina, Uvalde, Rea.I, Edwards, 
Kerr, Gillespie, Kimbie, Sutton, Schleicher, Menard, 
Cc,rrchi:, 1 Tom Green, and western Irion C(1tmties) are ,fry 
in some part of the moisture Ci)ntrol s1:1ction between 40 
and 601. of U,e days (cumulative) that scd I temperature 
at 50 cm (20 inches) is greater than 5c;C. lithic 
Calciustolls in this area a.re classified in the Purves, 
Tarrant, and Opl in series whereas Lithic Haplusto! ls 
are classified irr the Eckrant and Eckert (skeletal), 
and Hanier (non-skeletal) series. These soils are 
characterized by the presence of Plateau ! ive oak 
(Quen:us fusifc,rmis Small) in the plant community 
c,verstory, Kerrvi 1 le sol Is (loamy-skeletal, 
nrbcinatic, thermic Ty~,ic Ustochre~,ts) are mapped c,n 
undulatin3 to hi I !y landscapes eroded into the 
stratigni.phically lc1i.,rnr Glen Rose Limestone. 

Table 5 is a key to soi I map unit identificaticin 
in the Soi I Survey of Edwards and Real Counties in the 
Central Edwards Plateau. The key relates soi I ma.p 
units to geologic formations and SMR 1s. Soil map units 
in the survey legend were designed to correspond with 
landforms, gr,m~,s i:sf landforms, or subdivisions of 
landfcirms.. This is why most (,f the map units a.n 
multi~taxa. Tat.le 6 is a key to soil series 

identification in the Central Edwards Plateau. The key 
rel ates soi I series to I ar,dforms; coarse fragment 
content, and depth class. 

Ap~1end ix B is a key to I andforms deve ! oped in 
Australia iSpeight 1984). The key is not approved for 
use in the Nati ona I Cooperative Soi I Survey but is 
inc I uded because it is the on I y systematic key t,:i 
I andforms the autt1(1rs are aware of. Some terms and 
definitions are diffeLent from those in the National 
Soils HandbMk (Soil Survey Staff 1985). Such a key 
would be useful in soi I surveys in the United States 
and worldwide. We hope that ~,resentatic,n i:,f this key 
wi 11 stimulate interest among geomorphc./ogists. 

The Western Edwards Plateau LRS (81A) has a dry 
tempustic SMR and Thornthwait, P-E index values between 
25 and 31. Soi Is in this area (Val Verde, Crockett, 
Reagan, Glasscock, and Steri ing Counties) are dry in 
some part of the soi 1 moisture ccintnd section greater 
than 607. of the time that soi I temperature at 50 cm (20 
inches) is greater than 5oC1 but are moist in some part 
of the soi I moisture control section more than 9fl 
cr;insecutive days 1,,•hen soi I temperature at 50·· ·Clll· {20 
inches) is greater than 8oC. Lithic Calciusto!ls are 
classified in the Ector and Tarrant series, th{lugh 
currently the Tarrant series ls currently restricted to 
areas with P-E index values greater than ab{lut :3f;, 
Plant communities on these soi Is are d(!@inated by Ashe 
juniper Uun i perus a she i .Buchh.); p I ate-au Ii ve oak is 
absent. The presence of a few plants cif lechegui I la 
(Agave lechegui/la) irr the plant community is an 
indicator of dry ustic SMR. The Glen Rose Formation 
does not significantly crop out in the Western Edwards 
Plateau. Zorra soi ls ! ioamy-skelehl, carboni!.tic, 
hyperthermic [Aridicl Lithic Petrocalcic Ga.icius\ollsi 
occur over nodular I imestone of the Buda Formatic,n, and 
Amistad soi Is ( lciamy-skele-tal; carbonatic, thermic 
[Aridic] Lithic Petrocalcic Calciustollsi occur over 
fla33y limestones of \he Boquillas Flags. 

The Southern Edwards Plateau LRS (310} has a 
moist temparidic SMR and Thornthwaite P-E in<lex between 
19 and 25. Soi Is in this region (Brewster and parts of 
Terrell, and Val Verde, (Kiriney, Uvalde?] Counties) are 
dry in al I parts of the soi I moisture contnd secti@ 
50-75% of the days (cumulative) that soi I temperature 
at 5@ cm (219 inches) is greater than 5°c. Lari9try 
( loamy-skeletal v carb{inatic, hyperthermic (dry 
trc1pustic SMR?J Lithic Calciustolls) and Lozier (Lithic 
(Usto//ic) Calciorthids) soils occur over hard 
I imestone bedrock of the Edwards Group and the Buda 
Limestcine in this climatic zone. Mariscal soiis 
(loamy-ske!etai 1 carbonatic, ttiermic Lithic Ustcd!ic 
Ca.lciorthids) f1:,rmed ,:iver flagfy l imef.tone of the 
Boqui I las Formation. Ve3etati,)n in this area is 
characterized by chiM grama (Bouteioua breviseta) 1 

black grama !B. eriopoff.a}, crE-c,sc,tebush (Larrea 
triJent.:da), soto! Wasylirion leiophyllumi, and 
skeletc,nleaf golden-eye (Viguiera stenoiobai. 



Ta.ble 4. Mea.n a.nnual pr•,cipita.tion (MAP) and ternperatu,·e (MAT) 
for selected observation stations in the Edwards PlateaL1~ 

Gtation 
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Table 5 -- Soil Hap Unit Identification Key 

Mm M~ H44 
PARENT MATERIAL : DRY TROPUSTIC SMR DRY TEMPUSTJC SMR : TYPIC TEMPUSTJC SMR 
--------------- :----- -------~--------~-~:----- ----~-~-~-~-------~~-----:--~- -------------~------------~----: 
Boqui llas Flags : :7560 Amistad flv-1 1-5% ' ' ------~------- :----- ----------------------:----- --~------~-~------------~---:--~- -~----~-~------------------~l 
Buda L, :262AC Noelke-Kave\\-Valera cpx 0-5% 

:26tB0 Noelke cbv-cl 1-8% 
--------------- :----- ------------- '-----~:----- ------------~---~--------~---:----- ---------------------------------: 
Del Rio Clay 

FA & FTD 

:183AC Kavett-Eckrant-Valera cpx 0-5% :183AC Kavett-Eckrant-Valera cpx 0-5% 
:9iAC Kavett-Harper cpx 0-3X 

:----- -~-------------~~--:-~-- -~-------~----~--------------:----- ----~-----------------~~--~: 
:B3AC Valera-Eckrant-Kavelt cpx 0-5% :83AC Valera-Eckrant-Kavett cpx 0-5% 

I I t I ,----- -~-------------------,----- ---~--------~----------------i---~ ---------------~-------~-------, 
Playa deposits: :2A Roscoe-Randall cpx 0-2% :2A Roscoe-Randall cpx 0-2% 

--------------- :----- --------~-~----~--:----- -----------~~------------~--:----- -------~---------~-------------: 
Segovia Fm :335BF RD-Langtry cpx 1-157. :235Bf Ec\or-Eckrant-RO cpx 1-20% 
Fort Terrett Fm :3826 RO-Langtry cpx 15-60% :2826 RO-Ector-Eckrant cpx 20-60% 
Devi Is River Fm : 

:I35BF Oplin-Eckrant-RO cpx 1-20% 
:82G Oplin-RO-Eckran\ cpx 20-607. 

Salmon Peak Ls :2BBF Comfort-Rumple-Eckrant cpx l-12Y. : 
:I288F Rumple-Co•fort-Eckrant cpx 1-12% : 

FA & FTD 
:----- ----------------------:----- ------------~------------------1----- ---------------------~--~------: 

:99BD Olmos-Cho cpx 1-8X 

: 12AB Tobosa c 0-3 X 
:I3AB Rio Diablo-RW cpx 0-37. 
:J84AB Dev & Oakal la, rf 0-3% 
:33AB Rioconcho sicl of 0-2X 
:34A Rioconcho sic! ff 0-2% 

:B4AB Dev, RW, & Oakalla s ff 0-3% 
:86 RH & Dev s ff 0-3X 

:26AC Topia c 0-57. 
:24AB San Saba c 0-3 X 
: 12AB Tobosa c 0-3 7. 
:20AC Krum-Knippa cpx 0-5X 
:15AB Nuvalde cl 0-3 X 

:t70A8 Dakalla I of 0-2X 
:B4AB Dev, RW, & Oakalla s ff 0-37. 

. ' > 

-~- '---------- :---~ ----------------------:----- ------------------------------~:----- ---------------------------------: 
Glen Rose Fm 
(upper) 

FA 8 FTD 

, 

:16A8 Pratley c 0-3X 
:229G Real, RO, & Kerrvi lies 20-60% 
:BJBF Kerrville-Real-RD cpx l-20X 
110BF Real-Cho-RO cpx l-20X 

I I I l 

1----- ----------------------,----- --------------------------------,----- -~---------~-------------------. 
:10/AB Mereta cl 0-3 • 
:215AC Real, Hereta, & Denton s l-20X 
:21AB Alco I 0-3 7. 
:62AB Boerne I of 0-3X 
:IBBAB Orif & Boerne s & RW ff 0-3X 

------------~- :----- -----~---------------:----- --------------------------------:----- ---------------------------~-~-: 
RW Riverwash . ff frequently flooded 
RO Rock outcrop of occasionally flooded 
s soi ls rf rare I y f I ooded 
cpx complex f flooded 

FA & FTD Floodplain alluvium and Fluvial terrace deposits 



SOIL 9.IIVEY Of EDIWIDS ANO ll£Al CIXIITIES 
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SOIL SERIES Allll/\Ml'O BY LAllJf111lH, ROCK fRAGHENT CONTEH!, Ml) OEPTH 

Low High 
Landforl'I Series Particle-size Subgroup Great group P-£ p-[ Range Site 
------- ~-------------------------- -----------------
Upland N-skel_eh! V Deep Brackett Fine-loillly ' Udic Ustochreph 41 54 Adobe/Steep Adobe 

Deep Denton Fine-silty Udic Calciustol ls 44 56 Clay Lou 

H Deep Spires fine Rhed i c Paleustalfs 36 44 Redland 
Valera fine • Petrocalcic Calciustolls 28 44 Clay loais 
Crawford fine • Udic Chroausterts 36 56 Deep Redland 
San Saba fine • Udic Pellustert& 41 64 Blackland 
Baxar fine Udic Argius_tolls 311 44 Redland 

Shall cw Tarpley Clayey lithie Argiustol/s 42 54 Redlan6 
Purves Clayey ' lithic Calciustolls 41 60 Shallow 
Kavett . Clayey ' lithic Petrocalcic Calciustolls 28 44 Shallow 
Doss ·Leuy ,,, Typic Calciustol ls 31 46 Shallow 
Stephen Clayey ,,, Udorthentlc Haplustolls 44 66 Chalky Ridge 
Harper Clayey • Lithic Haplustolls 41 44 Shallow Clay 
Hensf ey Clayey · Lithic Rhodus ta Ifs 32 5!I Redland 

Skeletal H Deep K11rrville loa11y-ske I eta I Typio- Ustochrepts 311 52 Adobe/Shep Adobe 
Ru111ple CJ ayey-skel eta I ' Udic Argiustolls 36 5e Gravelly Rad!and 
Dina . Cl_ayey-skeleta\ • Pachic . Paleustolls 31 44 Redf and 

Shallow Co11fort Clayey-skeletal • Lithic Argiustol!s 42 59 Low Stony Hi 11 
·. Roughcreek Cl ayey-ske I eta I • Lithic Argiustolls 311 Sil Redland 

Real loay-skeletat ,,, TypiC Calciustol ls 32 St! Adobe/Shep Adobt 
Tarrant Clayey-skeletal • Lithic Calciustolls 311 44 Low Stony Hi I I /Steel) Rocky 
Opl in loa11y-skelehl lithic Calciustolls 32 44 Low Stony HiJ I/Steep Rocky 

. Edor loa11y-skeletal ' Uthic Calciustolls 16 32 low Stony Hi I I/Steel) Rocky 
Langtry · loay-skeletal c,h Lithic-. Calt:iustolh 19 31 low Stony Hi I ]/Steep Rocky 
Zorra loaJJy-sk,Jetal ,,h Lithic Petrocalcic Calciustolls 19 31 Low Stony Hi 11 
AAlistad Loaav-shletal lithic Petrocalcic Calciushlls 16 32 Flagston, 
Noe Ike Loally-skeletal Lithic Petrocalcic Calciustolls 22 31 Li1ssfone Hi 11 
Eola loan1y-ske I eta I ,,, Petrocalcic Calciustolls 32 38 Shallow Ridge 
Eckrant · Clayey-skeletal • lithic Haplustol ls 31 54 Low Stony Hi I I/Steep Rocky 
Eckert loa1y-skeletal ' lithic Haplustol ls. 311 44 Low Stony HH I/Steep Rocky 

flood- Skeletal V Deep Orif Sandy-skeletal Typic Ustifluvents 28 49 loa,y Bottoitland 
plain o .. Lo~y-sh/etal Cu~ul ic Haplustolls 11 35 Loaiay Botto1land 

N-skeletal V Deel) Boerne Coan;e-!oa1y Fluventio Ustochrepts 42 50 Loa1y Botto11land 
Frio Fine • Cu,ul ic Haplusto! ls 311 56 loanv Bottoaland 
Oakal la fine-loay Cu1ul ic Haplustol ls 36 46 Loa1y Bottuland 
Bosque Fine-.loa1y Cu1ul ic Haplusto!ls 42 64 loaay Botto1land 

Terrace N-skeletal V.Deep She1> Fine-loa1y' Typic Ustochrepts 32 50 Hard land Slopes 
Karnes · Coar&e-loa1y Typic Usfochrepts 31 44 Clay loara 
Atco Coam-loa11~ ,,h Ari die Ustochre1>ts 25 44 Hi~h Li11e 
Luckenbach Fine • Udic Argiustolls 36 46 Clay Loa 
L11wisvilh Fine-silty Typic Calciustol ls 44 66 Clay Loa11 
Nuva!de Fine-s! lty Typic Calciustol ls 26 44 Clay loaa 
Sunev Fine-loamy Typic Calciustolls 41 56 Clay Loa11 
Rowena Fina Vertie Ca!ciustol ls 25 44 Clay lou 
Rio Diablo Fine · : Aridic Haplustolh 26 34 Clay Leu 
Krua Fin, ,· Udertic Haplustolh 38 58 Clay Lea• 
Ri oconeho Fine Vertie Haplustolls 24 38 Loa1y B0Ho1Jand 
Barbarosa fine • Uderti o Paleustolh 41 5" Clay Loa111 
Tobosa Fine • Typic ChroRusterts 23 36 Clay Flat 
Depa It Fine • Udic Chro1usterts 42 48 Deep Red land 

H Deep - Topia Very-fine Vertie Argiuotol ls 32 48 Deep Redland 
Prat I ey Fine • Petro·calcie Paleustolls 32 44 Clay loa11 
Anhalt Very-fine ' Udic Chro1usterts 32 5" Redland 

Shallow Speck Clayey lithic Argiustol!s 31 46 Red!and 
Herth Clayey ,,, Petroca!cic Cafdustolls 24 42 Shallow 
011105 Loa11y-skelehl c,h,s PetrocaJcie Caleiustolls 25 40 Shallow Ridgt 

.Cho Loa11y ,,, Petroca!Clc Caleciustolls 25 50 Very Shallow 
., 

o,- N-Skeletal V Oeep Roscoe Fine • Typic P,l lusterts 25 38 Clay Flat 
press ion Randa 11 fine ' Udic Pel lusterts 24 38 Lakebed 
----------------- ---------------
Mineralogy family: c = carbonatic, • = riontmoril lonitic, ~ = sixed 
Depth family: s = shallow 
Tenperature fa111i ly: h = hyi,erthernic 



Appendix B -- Australian Key to Landf'orm Elements (modified from S~ieight 1984} 

A. Landf orm e I ement thit stands above a 11 1 or a !most a 11, points in the ad.jacent terra: in 

Landf orm e ! ement that stands be I ow a I I, or a !most a 11, points on the adjacent terrain 
CREST 

DEPRESSION 
B. Depression that extends at the same elevation, or lower, beyond the Jcicality where- it is observed 

OPEN DEPRESSION 
C. Depression that stands belciw a!! points on the adjacent terrain 

CLOSED DEPRESSION 
D. Landform element that Is neither a crest nor a depression and that has an inclination greater than about 1X 

SLOPE 
E. Landform element that is neither arrest ncir a depression and that is level or very gently inclined (less than 
about 31.) 

FLAT 
F. Compound landform element cc,m~,rising a narrow crest and adjoining slo~ies, the crest length being less than the 
width of the larrdform element 

HILLOCK 
G. Compound landform element comprising 11. natT(•W crest and adj(dning slopes, the crest length being greater than 
the width of the landform element 

CREST Landform element that stands above all, or alm(,st a!I, p(dnts in the adjacent terrain. It is 
characteristically smoothly convex upwards. 

RIDGE 

AA. Very gently inclined to steep crest; smoothly convex, eroded mainly by creep and sheet Yash; standing above a 
hillslope 

HILLCREST 
AB. Extensive level to gently inc! ined crest with abrupt margins, commonly eroded by 1,,,1ater-aided mass movement or 
sheet wash 

SUMMIT SURFACE 

DEPRESSION Landform element that stands below al I, or almost al I, points on the adjacent terrain. 

B. Depression that e}:tends at the s.ame- elevation, or l(,wer, beyc,nd the locality where it is observed 
OPEN DEPRESSION 

BA. Moderately inclined tc1 very steep open depression with concave cross-section, eroded by collapse, landslides, 
cree~, or surfil.£e wash 

ALCOVE 
BC. Open depression with moderately inclined to very gently inclined floor or small stream channef and short 
~,rec i pi tous wa l Is 1 ernded by channe I I ed stream f ! ow and consequent gravi tat i ona I fa 11 and water-aided mass 
movement 

GULL'/ 
BD. Linear, 91:neral ly sinuous open depression forming the bc,ttom of a stream channel eroded and locally 
e}:cavated, aggraded or bui It up by channe 11 ed stream f I c1w, Parts that are bu i It up inc I ude bars 

STREAM BED 
BE. Li near, genera I !y sinuous open depression, in part eroded, excavated, bu i It up and aggraded by channel I ed 
stream flow. This element ceimririses stream bed and banks 

STREAM CHANNEL 
C. Depression that stands below al I ~1oints on the adjacent terrain 

CLOSED DEPRESSION 
CC. Steep-sided c I osed depress i (in eroded by s1J I ut ion directed towards an under9roun,l dra i na3e way, c,r cc1 I I apse 
consequent cin such so I ut ion 

DOLINE 
CE, ~later-fi I led clc,sed dei,ression 

LAKE 



~:::u 

CG. Long, curved, commonly water-filled cl(!sed depression eroded by channelled stream flow but tl(!sed as a result 
uf aggradation by channel led or over-bank stream flow, during the formatic,n tif a meander plain landform pattern. 
The floc,r of an ox-bow may be more c,r less aggraded by over-bank stream flow, wind, and biolo3ical \peat) 
accumulation 

OX-BOW 
CH. Sha 11 ow, I eve 1-f I oored c I osed depression, intermittent I y water-Ii 11 ed, bounded as a ml e t,y i I a\s aggraded by 
sheet flow and channel led stream flow 

PLAYA 

SLOPE Land form e ! ement that is neither a crest nor a depression and that has an inc I i nation greater than about 1%. 

S!or,e element adjacent below a crest or flat but not adjacent above a flat or depression 

Slo~ie element not adjacent below a crest or flat; and not adjacent above a flat or depression 

Slope element adjacent above a flat or de~,ressic,n but not adjacent be!fJW a crest or flat 

Slo~ie element adjacent beJ(!W a. crest or flat and adjacent above a flat or depression 

Element upslope is gentler, element downsl(ir1e is steeper 

Element upslope is steeper, element downslope is gentler 

Element upsf,:i~1e is gentler, element downslo~,e is gentler 

Element Ups I 0~1e is steeper, e I ement do.11ms ! ope is steeper 

UPPER SLOPE 

MID-SLOPE 

LOWER SLOPE 

SIMPLE SLOPE 

WA:<ING SLOPE 

WAtmm SLOPE 

MAXIMAL SLOPE 

MINIMAL SLOPE 
DA. Gently inclined to precipitous slope, commonly simple and maximal, eroded by sheet wash or water-aided mass 
movement 

HILLSLOPE 
DB. Latera I ly ex:tens ive stee~i t(, prec i pi t,:ius maxima I s I (!pe eroded by 9ravi ty; water-aided mass movement (,r sheet 
flow (cl. Cliff) 

DC. Laterally extensive cl iffed (greater than 300:t.) maximal s!ope usually eroded by gravitational fal ! as a. 
n1sult of en,si(!fl of the base by various a.genc:ies; sometimes bui It up by marine organisms (cf. Scarp) 

DE. Short, gently or very gently inclined minimal midslope element eroded ,:rr aggraded by any agent 

SC:ARP 

CLIFF 

BENCH 
DF. tifoderately to very gently inclined waning !(,wer slope resulting fr(!m aggradation c,r erosion by sheet flow, 
earth flow, or creep (cf. Pediment) 

FOOTSLOPE 
DG. Large gently inclined to level \taning lower slope, with s!o~ie lines inclined in a single ,Hrection, or 
somewhat converge-r,t c,r divergent, eroded or smrietimes slightly aggraded by sheet flow (cf, Footsfope) 

PEDIMENT 
DH. Waning or minimal si(,pe situated below a scarp, with its contours generally parallel tt1 the line of the scarp 

SCARP-FOOT SLOPE 
DI. SI ope situated be! (1\,/ a c I ! ff, with its cont@rs genera I !y ~·ara.1 ! e I to the Ii ne of the c I i ff, en,ded by sheet 
wash or water-aided mass lfl(,vement and aggraded local !y by col la~•sed material from above 

CLIFF-FCnJT SLOPE 
DJ. Moderately incl irred or steep waning lower slope, aggraded by gravity 

DK. Very short but ! atera I ly e}:tens ive s I ope, moderate I y inc Ii ned to precipitous, forming the marginal un,er 
parts (•fa stream channel and resu!tin~ fr,)m erosion or a9gril.datil1 fl by channel led stream flow 

TALUS 

BANK 



FLAT Landform element that is neither a crest nor a depression and that is level or very gently inclined (less than 
:{X tangent approximately) 

EA. Large very gently inclined or !eve! element, of unspecified geomorphological agent or mode of activity 
PLAIN 

EB. Large flat resulting from a39rndati,m by over-bank stream flow at some distance from the stream channel and 
in some cases biological (rieat) accumulation; often characterized by a high water table and the presence of swamps 
1)f lake£-f part of a covered plain Jandform pattern 

BACKPLAIN 
EC. Flat at the margin ,,fa stream channel aggraded and in part eroded by over-bank and channelled stream flow; 
an incipient f I ood pf ai n. Chanrie I benches have been referred to as I I ow terraces 1 , but the term terrace shc1u Id be 
restricted to lwdform patterns above the influence of active stream flow. 

CHANNEL BENCH 
ED. Flat inclined radially away fr,)m a point Ctn the mar9in or at the end of a stream channel, a9graded by over­
bank stream f I ciw, or by channe ! I ed stream f ! ow associated with channe Is deve I oped within the over-barik fl owr part 
of a covfred F,laifl !andform pattern 

FLOOD-OUT 
EE. Small, 3ently inclined to level flat, aggrad•d or sometimes erQded by channelled or ,,ver-bank stream /low, 
typically enclosed by hi!lslo~ies; a miniature alluvial plair, larrdr,:irm pattern 

VALLEY FLAT 
EG. Flat of bare consol ida\ed r,,ck, usually en,ded by sheet wash 

ROCK FLAT 

HILLOCK Com~iound landform eiement comprising a narrow crest and adjoining slopes, the crest length being less than 
the width of the landlorm element 

FB. Steep tci precipit@s hillock, typically convex, with a surface mainly of bare rock, either rnherent or 
comprising subangular to rounded large boulders (exhumed core-stones, also themselves ral led tors) separated by 
open fissures; eroded by sheet wash or water-aided mass movement 

TOR 

RIDGE Compound landform element comprising a narrow crest and adjoining slopes, the crest length bein3 greater than 
the width,,/ the lar,dlorm element, 

GA. Elongated, gently to moderately inclined low ridge buili up hy char,r,elled stream flow; part of• stream bed 
BAR 

GE. Very long, very low, nearly level sinu,rns ridge immediate adjacent to a stream channel, bui It up by over-bank 
f ! ow. Levees are bu i It, usua / ly j n pairs bounding the two sides of a stream channe I, at the I eve! reached by 
frequent floods. This element is part of a covered plain landform pattern. For artificial levee, use embankment. 
See :also Prior stream 

LEVEE 
GG. L1:ing, generally sinucius low ridge built up from materials ori9inally deposited by stream flow along the line 
of a f1:irmer stream channel. The landform element may include relict {eJ!ees 

PRIOR STREAM 
GH. Lc1n9, curved very low rldge bui It up by channelled stream flow and left relict by channel migration. Part of 
a li'tetmder plain I and form pattern 

SCROLL 
GI. Large gently inclined to level element with radial slope lines inclined away from a point, resulting frcim 
a99radation, or ciccasiona.!ly from erosion, try channelled, often braided stream fl{iw, or possibly by sheet flow 

FAN 
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SOIL TOUR ROAD LOG 

Mile fi,0 Sheet6@o/Uvalde CountySoilSurvey The 
Uvalde Civic Center is bui rt on Kni~ipa clay, 0 to 1 
percent slopes over the Let,na Formation {Table 3l on 
the west bank of the Leona River. 

Uva I de--popu I at; on about 15,000. e I evat ion 913 feet 
Market center for Uvalde county and surrounding area. 
Economy based c1n agriculture (torn, cotton, 
vegetables), ranching (cattle, sheep, goats), hunting, 
tourism and recreation. 

Head north; leave parking lciti and turn ( left) west 
@to tfopa I Street 

First State Bank, owned by former Texas governor Dolph 
Briscoe, is on the north side of Nopal Street. 

Mi le [,,3 Turn north (right) at st,,pl ight rnarkin3 the 
intersection Nopal Street with Getty Street (US Highway 
83). 

Mi le 1.7 Water tower to left (west) The Edwards 
Underground Aquifer serves as the sole v.1ater source for 
the city of Uvalde-, and is the principal s.oune of 
irrigation water f,:ir Uvalde c,:itmty. 

Mile 2.1 Southern Pacific Railroad overpass. The 
Southern Paci f le Ra i I road; rnnnect i ng New Or I eans, 
Louisiana, with San Diego, California, was constructed 
in 1881. 

Mile 2.9 Briefiy leave Lei:,na Formation (arrd alluvial 
plain} and c I imb onto upland underlain by Buda 
Limestone (Table 1). Si:dl e:<pC1sed in road cut is 
mapped as Olmos and Ector sCti Is, undulating. The 
de! ineation \,JOU Id pr.otrably be identified as Zorra 
(loamy-skeletal; carbonatic, hyperthermic Lithic 
Petrc,calcic Calciusto!I) if it were recorrehted t,)day. 
Vegetation is characterized by guaji 11 o (Acacia 
berlandieri) 1 cerdzo (Leucophytlum frutesct"ns), and 
t,!,ckbrush (Acacia rigidu/a}. Live oak (Quercus 
vir·ginia) and cedar U1miperus asheiJ are absent from 
thE" plant community, suggesting a hyperthermic s(d ! 
temperature regime. 

Mi le 3.2 Cross fault. Downthrown bl(ick is t{, the 
south. Buda Li mes tone raps hi 11 top just ahead, De I 
Rio Ciay crops out on hi I iside. Exogyra arietina 
foss i Is are abundant a I on9 the base of the hi 11. The 
Del Ri(1 Clay acts as a cap or aquitar,j for the Edwards 
Aquifer. In Uvalde County Soil Survey, these hillsides 
were correlated as Badland, a miscel laneiius land type. 
Simi !ar sc1i !s w~r~ 11rapped and correlated as Fe! ipe 
(clayey, mim~d 1 thermic! shallow Usto!lic Camborthids) 
in the soi I survey of Val Verde County. Areas t ike 
that east of the road (a toeslope below an {1utcrcip of 
Del Rio Clay) would have been mapped as Valverde {fine­
si lty, carbonatic, thernic Ustollic Calciorthids) in 
the Vo.! Verde (:(,unty soi! survey. 

Mi le 4.2 Leona River Bridge Sheet 52 1 Uvalde ((!ur,ty 
soi i survey 



Enter Leona Formatic,n and alluvial plain landform once 
ii.gairi. Pric,r to the construction of the watershed 
protection structures, the Leona River was a flood 
hazard to th, city o/ Uvalde. Flood waters at one time 
reached as hi3h as K-Mart and HEB stc,res. 

Knippa and Uvalde soi Is d,:,minate much oi the alluvial 
plain in Uvalde County. Most of the cropland in Uvalde 
C:our1ty is irrigated and is situated on Knippa and 
Uvalde soi Is. Graded furrow irrigation using gated 
pi~,e is the most common irrigation system, though 
center pivot and lateral move irrigation systems are 
used as we 11. 

Both the Uvalde· and Knip~1a series are classified in the 
Clay Loam Range Site. Woody ~dants that dominate this 
range site include mesquite {Prosopis gfandufosa), 
3ra.njeno (spiny hackberry, Ceftis patlida), blacktrush, 
3uaji I lo, and guayacan (Porlieria angustifolia). Live 
oak and cedar are absent from the Clay Loam rang• site 
in the Rio Grande Plain MLRA, perhaps indicative o/ the 
hyperthermic soil temperature regime. 

Mile 5.3 Terrace scarp, Sabenyo soils Hine-loamy, 
carbonatic, hyperthermic Aridic Ustochrepts) are mapped 
on terrace scarps in Uvalde county. Ttie Sabenyo series 
is similar tc1 the Seawillow series (fine-loamy, 
carbonatic, thermic Udic Ustochrepts) mapped in Coryel I 

County. 

Mi le 6.B Enter a large delineation (several thousand 
acres) {,f Knippa clay. Hills ,)fl eastern horizon are 
volcanic necks composed of basalt. Ingram soi Is (fine, 
mixed, hyperthermic Torrertic Hap!ustol ls) are ffiii.N•Ed 
on these volca.rdc hi I ls in Uvalde and Kinney Counties. 

West ,,r the road 
mentioned earlier. 
that was dr i 11 ed 
District. 

is one of the watershed structures 
In its basin is a recharge we! I 

by the Edwards Underground Water 

On the northern horizon are scarps of the eroded 
Balcones Fault Zone at the margin of the Edwards 
Plateau. The Balcones Fault Zone is the recharge Z•)ne 
of the Edwards Aquifer. The Ed1;.1ards Artesian Aquifer 
is recharged primarily by stream flow into sink holes, 
fractures, and recharge we! Is located in the recharge 
zone. 

Sheet 44, Uvalde County s,:,i I survey 

Mile 9,2 Cross a small delineation of Olmos (loamy­
ske/etal, carbonatic, hyperthermic, shallow P~tri:,calcic 
Calciustollsi. Fragments of the petroca!cic horizon 
i,,11:re brought to the surface when the area WEst of the 
highway was root-rd owed last spring. 

Mile 9.5 Junction with FM 269t1. 

Mi le 11.@ Saberry,) soi! mapped on scarp between terrace 
and floodplain of Leona River. 

Mi le 11.8 An3c,n. goats grazing sma! I grain on KniN1i:!. 

Clay, 

34 

Mi le 12.4 Delineation c,/ Eckrant soils (clayey-
skeletal, montmori!lonitic, thermic Lithic Haplusfolls) 
on east side (if highway. Eckrant soils are shallow 
over the Salmon Peak Limestone at this location. 

The Eckrant series was established while field work for 
the Uva I de County scd I survey was underway. The type 
location for the series is about 10 mi !es northeast of 
here. According to Jack Stevens 1 

11 Father of the 
Eckra.rit series 11

, it was established tc, include the 
s,) i Is between the Tarrant series { c I ayey-sh I eta I, 
m@tmori I l@itic, thermic Lithic Calciustol ls) t(1 the 
north and the Ector series (bnmrske1etal, carbonatic, 
thermic Lithic Calciustolls) to the west. The Eclnnt 
series has been correlated as far north as Bl,sque 
County. 

The Eckrant series mapped here is ir1 the Low Stony Hill 
range site. Live oak, Ashe juniper, prick I y pear 
Wpuntia Undheimeril, and Texas persimmon Wiospyros 
texana) are the dominant wocidy pi ants (If! this range 
site. Apparently the juniper has been remc,ved from 
this particular delineation. Eckrant, Ector, and 
Langtry soi Is fQrm a continuum along a soi I moisture 
gradient. Eckrant soi Is are l(lcated where 
precipitation is sufficient t(, supplirt live oak and 
cedar. Ector soi Is receive enough rainfal I on average 
to su~1pc1rt cedari but I ive oak is unable to tolerate 
the dryness of the Ect,:,r soi I. Langtry soi Is occur in 
climatic zones tM arid for even cedar. Eckrant, 
Ector, and Langtry scd Is occur in Uvalde County. 

Mi le 14.8 Drop into Dry Frio River valley. 

Mi le 15.4 The Dry Frio River is east of highway. 
Ector soil on west side of highway. The ~dant 
community contains cedar, but live oak is absent. 

Ector soils /[Aridicl Lithi, Caltiustolls) extend 
further east /into more humid climate) on steep ()20):) 

slopes than on hilly ({2@X slope) areas. Delineations 
of Ect,:,r soi Is on steep slo~,es may occur adjacent to 
areas of Eckrant on hi I ly landscape. Even thc,ugh the 
two delineations receive similar amounts of 
precipitation, the rainfal I on the stee~, slope is less 
effective because (,f greater runoff, greater drainage, 
and higher inscdatiori. 

Mile 15.8 Eckrant soils 1 supporting live oak, occur on 
a hi I ly ({20): slope) de! ineati,;n. Ur,derlyin3 bedrock 
has been mapped Salmon Peak Limestone. The steep slope 
west of highway was apparently mavried McKnight 
Formation @ the San Ant(lflio Geologic Atlas sheet. 
This area is a grahen ( a t, h1ck that has been dowrithrown 
a!,)ng faults relative ti) the blc,ds. on either sideL 

Sheet 28; Uvalde C:ounty soi I survey. 

Mile 17.1 Cross Deep Creek brid:3e. Uvalde soils are 
maNied on the terraces (,n the west side of the Dry Frio 
River. Cross the boundary between the Maverick Basiri 
se,~uence (West Nueces Limestone, McKnight Formati(,n, 



Salmon Peak Formation) and Devi Is River Trend (Devi is 
River Limestone). 

Mi le 18.7 Steep slopes that support I ive oak in plant 
community might be mapped as Opl in today. Those that 
lack I ive,iak would be mapr,ed as Ector, 

Mi le 2@.2 More Limestcine Rockland iRock outcrop-Ector 
[Op! in?) complex) soi Is csn steep slopes. 

Mile 20.9 S~1eck si)ils (clayey, mixed, thermic Lithic 
Argiustol ls) mapped over nl iche cemented conglomerate 
(a petroca!cic horizon}, easi 1y mistaken fctr a ! ithic 
contact. 

Sheet 2@, Uvalde County soi I survey 

Mile 21.6 Frio soils (Fine, mc,ntmorillonitic, thermic 
Curnu! ic [Udic] Hapiusto! is) mapped on the alluvial 
terrace east of US 83. Large pecan trees occupy this 
soi I in Uvalde County. This map unit is equivalent tc, 
the Oakal la series (Fine-loamy, c-arbonatic, thermic 
Cumul ic Haplustol Isl we are using in the legend for 
Edwards and Rea. I Counties so j I survey, 

Mi le 21.8 Cross Dry Frio River bridge. 

Mi le 22.8 Si Iver Mine Pass. Steep Eckrant or, 
southeast side of mad. 

Sheet 21, Uvalde County soi I survey. 

ftfi/e 25.@ S~,eck and Pratley (fine, montmorillcmitic 1 

thermi c Petr om I, i c Pa I eusto 11 s I soi Is mapped in cutoff 
rneiirr<ler c,f the Frio River. 

Mi le 25,4 Junctii:in c,f US 83 and Texas 127. C:oncan 
community. 

Vcdente (fine, mixed, thermic Pachic Hap lusted Isl soi Is 
mapped on terriice cif Frie, River are equivalent to the 
Krum soi Is \tine, montmc1ri l!onitic, thermic Udertic 
Haplustollsl in the Edwards and Real Counties soil 
survey legend. 

Mi le 26.3 Ori the west side of the r,nd is the first 
rerngnizable outcrop of the Glen Rose Fccrmation ,:,f this 
field trip. The contact between the Devi Is River 
Limestone and the Glen Rose Formation is frequently 
marked by Spanish oak (Quercus texana I trees, Examp I es 
of S~ianish oak with 1990 season leaves sti ! I @maybe 
seen for the next 20 mi !es, 

Mi le 27.1 Cross Shut fo H,:d low. 

Sheet 13, Uvalde County soi! survey 

Mile 28.2 Volente scdls on valley floor, with steep 
Eckrant soi Is on either side (If the valley bottom. 

Mi le 29.1 Junction of US 83 and River Road, The Glen 
Reise Fi:,rmatic,n outcrop here supports Spanish oaJ:. Rea! 
soils (loamy-skeletal, nrt .. )natic, thermic, shalJ(;W 
Typic C:alciustol !s) are maN1ed where marly beds of the 
Bien R(1Se have a mcdlic epipedon. Edrant soils occur 
over the massive I imestone beds that characterize the 

upper Glen R,)se Formation. The Frio River valley is 
east ,:,f the road. 

Shet'.t L:\ Uvalde County soi I survey 

Mi le 31.5 Cross Elm Creek brid9e. 

Sheet 4, Uvalde Cc,unty soi I survey 

Mile 32.5 Did valley fill (caliche cemented limest!)ne 
con3lomerate) is exposed in the road cut east of 
highway. 

Mi le 33.3 Entrance to Garner State Park, the most-
visited state park in Texas. The Frio River is 
perennial in the reach that flows thn1u9h Garner State 
Park. The Glen Rose Formation crops ciut on the 5/opes 
ii.hove the valley. Brackett scd Is {fine-loamy, 
carbonat i c, therm i c Ud i c Ustochrepts} are mapped on 
Glen Rose outcrops that have an ochric epipedon. 
Brackett soi Is wou Id be mapped as Kerrv i 11 e ( I oamy­
ske J eta I, carb('!naticr thermic Typic L!stochrepts) in 
Edwards and Real Counties. 

Mi le :34.5 Junction of FM 1050, the road to Utopia. 

Pecans on the lower slope east of the highway are 
growing c,n Monte!! clay (fine, montmi)ri ! l{,nitic, 
hypertbermic Entic Pel iusti'rts). The upper slope is 
mapped as Pratley , lay. 

Mile 35.4 Scenic overlook on east side of highway. 

Mi le 36.2 Uvalde-Real County I ir,e, 

Population of Real County in 1990 was 2412, Real 
County was organized at the turn c,f the centurr from 
parts of B:andera 1 Edward~-, and Kerr counties. It was 
named for Louis Real, a prominent local businessman. 
The ecor11)my is based on ranchin9 (Angora gc,ats, sheep, 
cattle), cedar harvesting, hunting, and recreation. 
Several yc,uth camps are located in this scenic cc,r.rnty. 
Among these are HEB Foundation Camp north of Leakey on 
US S3, and Alto Frio Baptist Ennmpment. Real Couflty 
is a popular place fc,r ntirement. 

Mile 36.4 Crc,ss.BuHal(i Creek Bridge. 

Mi le :36.7 T(!pfa soi I (very fine, mixed, thermic Vertie 
Argiustol ls) on old (Mid Pleistocene?) stream terrace. 

Mile 37.6 Live c,ak, cedar, and little bluestem 
{Schizachyrium scopar·ium) characterize the Adobe Range 
Site on the Reai series. This are,;1 wciuld be ma~iped 
Real-Cho-Rock outcrop complex, 1 to 20 percent slopes. 
Classification of the Cho series is loamy, carbor,atit, 
thermic'" shallow Petrocalcic C:alciustolls. 

Mi le :38.B Bald cypress ffaxodium distichum) tret1s are 
visible along the Frio River east of the highway. Bald 
cyprnss is a deciduous conifer characteristic of slow­
f!oving streams on the Gulf Coastal Plair1. However, it 
9rnws abundantly beside the spring-fed Frio, Sabinal, 
and Medina Rivers that drain the southern Edwards 
Plateau. It does rii:,t occur in the Eas.t Nueces ar,d the 
West Nueces Rivers h the \.lest. Ba!d cyr,ress als 1) 



ocrnrs along the South Concho River near Cristova! 
(s,:n.1th of San Angelo in Tom Green County). 

Mi le 40.7 Cross Flat Creek bridge. 

Mi le 43.Qi junction with FM 1120. 

Mi le 48.8 Junct[c,n with FM :337, Enter the town of 
Leakey. Population in 1990 was 399. Leakey was 
founded in 1883 on the Edi,..iards-Bandera County line by 
John Leakey, who bui It a sawmi ! I and operated a cypress 
shingle busir,ess. Leakey was county seat of Edwards 
Cour;ty unti I 1391, when the county seat was moved tc, 
Rocksprings. Leakey became the cc11.mty seat of Real 
County 1,,1hen it was c1r9anized, 

Mi le 43.9 Real County courthouse, on the east (righi) 
side of US 8:3, was constructed in 1935-1937 by the 
Works Progress Administration. 

Mi le 44.6 Cedir ~iost yard on west side of highway. 
Harvesting cedar is an impcirtant industry in Real 
County, Products from cedar inc I ude corner posts, 
fence pc1sts1 stays, and cedar oil. The Te){-aroma cedar 
oil mill, located east of Leakey, extracts oil from 
cedar. Cedar oil is used to make fragrances for 
~·erfumes w,:,rldwide. 

Mi le 44,8 Junctiori with FM 336. Turn left ont,j FM 336 
(Prade Ranch road}. 

Mi!e 45.3 Pit ir, old valley fill, Gravel is plugged 
HJ feet thick with cal iche cement. The min-skeletal 
soi I over the petrocalcic horizon would be mapped as 
Cho. The boundary (transition?) betweei1 the Devi Is 
River Trend !Devi ls River Limestone) and Comanche Shelf 
Sequence {Fort Terrett and Segovia Formations) occurs 
here. 

Mi le 46.3 Spanish ciaks growing on steep slope west {if 

road, The upper ha If of the s I ope is cut onto the Fort 
Terrett Formati,:rn, while the Glen Rose Formation cro~1s 
out on the iower hall. This area would probably be 
maw,ed as Real, Rock c,utcrop, and Kerrvi I le soi Is, 20 
to 60% s I opes. 

Mi le 46.7 Exposure of Glen Rose Formation on the west 
side of road. Live oak, cedar, S~,anish c,ak, and J ittle 
bluestem d,:,minah the Adobe Range Site on Real soi Is. 
This area probably would be map~,ed as Real-Cho-Rock 
outcrop ccimplex, 1 to 20 percent slopes. 

Mi le 47.3 Cross Ash Creek hrid3e, 

Mi le 48.2 Cross ntt!e guard inhi HJL Lewis Ranch, 
Scd Is forming in the Glen Rt,se Fc,rmat!on on the west 
side of the road are mapped as Kerrville-Real-Rock 
outcrop rnmplex; 1 to 2:0 percent slopes. 

Mile 48,8 STOP 1--Dev series. Exit bus, fcdlo•.,i 
flagged trail tci Site 1 located on an occasicina!iy 
floc,ded, late Ho!cicene :age low stream terrace 
{floodplain) {see pa3e 3 for discussionL 

Mi le 49.5 L,:iw water u,)ssing of Cedar Creek. 

Mi le 49./;, Turn left (west) at intersection with Cedar 
Creek Road. H.W. Lewi; Ranch headquarters is located 
on the East side of FM 336. 

Mi le 50.1 Bump gate on Cedar Creek rciad. 

STOP 2--To~da series. Exit bus, walk to stream cut 
along Cedar Creek 120 feet south of Cedar Creek road 
( see page 6 for discussion). 

Stream cut discussion. Three layers ,:,f cal iche 
cemented conglomerate can be observed in this stream 
cut. The l,)t,,termost rnnglomerate appears to have been 
truncated after it formed by stream erosion, irnd later 
lilied and buried by a second episode of a33radation. 
The second gravei deposit was plu93ed and cemented, and 
then later buried. The third gravel deposit was 
plugged and cemented with I ime. The fopia ;,:,i I i; 
forming in clayey material above the third C(•nglomerate 
deposit. 

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

Mile 50.6 Turn south (right) on FM 336, 

Mi le 55.4 Continue south at junction with US 83. 
Severa! state and national champi(lfl trees c,ccur near 
Leakey. 

Redbud (Cercis canadensis} in Leakey, State Champion! 

Bald cypress !Taxodium disiichum) on Bi 11 Burditt Ranch 
east ·of Leakey. State Champii:inl 

Carolina basswCiOd (Tffiij rnrolini-a-r,a) on Bill Burditt 
Ranch east of Leakey. National Champion! 

Live oak IQuerrns virginia) on Rio Frio Road. Ought to 
be State Champion 1 

Mi le 56.4 Turn west (right) at intersection with FM 
337. FM 337 traverses the dissected southern margfn of' 
the Edwards Plateau from Camp flood to Leakey to 
Vanderpool, to Riomedina in Bandera County. This may 
be the most scenic n,ad in Texas. The Tc1ur of Texas 
Bi eye I e race was he Id in March-Apr i I here. 

Mi le 57.4 Op! in-Rock outcrop-Eckrant compleY., 20 to 60 
percent slopes t<n either side of the valley eroded by 
Patterson Creek. The classification of Oplin soils is 
l,nmy-ske[eta! 1 carbonatic, thermlc Lithic 
Calciusto!ls. 

Mi le l,!il.5 Cross bridge and enter Leakey rcrad cut 
gei:dc,g!ca! section. This cut e~;poses the type location 
of the Devi ls RivPr Limestone. Descriptions of this 
section are contained in Long U%3i and Park (1959J. 
Park's thesis also contains mineralogical analyses ot' 
various strata. 

Mi le 61.t1 STOP 3 Etkrant series (see page HI for 
di SCUS5 j on), 

E>:amine rc,ad mt (WATCH OUT FOR THE TRAFFIC AND TRY TO 
MAKE YOUR OBSERVATIONS FROM THE SHOULDER DNLYi that 
extends from the turn,:,ut ori east {right side of reiadl 



downhi I I to the 30 MPH sign. A pulverulent ! imestone 
bed, weathering red u~1t,n oxidation is e:{posed !r1 this 
stretch. 

The steep slopes across the valley are ma~,ped as Op! in­
Rock (rutcro~,-Eckrant rom~dex, 20 to 60 percent slopes. 
Slopes range up to 50 percent in this area. Ve3etation 
on the Stee~i Rocky Range Site t(insists of cedar, I ive 
oak, spanish oak, :and Texas mountain laurel (Sophora }. 
Evergreen sumac (Rhusl and shrubby blue sage (Salvia 
bal lotaefloral occur along the west side of the road. 

flalk up the hi 11 lo,- a view to the east of the highway 
from Leakey. 

Mile 62.5 Lacl:iand Gun Club road to the south lie/ti, 
Enter an extensive de! inea.t!on of Rumple-Comfort­
Erkntr1t com~dex, 1 to 12 percent slo~ies, on a stable 
summit surface. Blackjack oak (Quercus mii'ri landica) 
and I i tt I e b I uestem a I on3 the road show the inherent 
r,roductivity of the Gravelly Red land Range Site. 

Mi le 65.4 An example of pinion pine (Pi nus remofa) 
occurs on south ( I e/tl side of the road. 

Mi I e t,5.6 Texas madri:ir,e (Arbutus texar,al trees may be 
observed along the roii.dside for the next one-half mi le. 

Mi le 67,9 High Pine Ranch c,n north (right) side of 
rOad. 

Mi le 67.9 STOP 4 Rumple soi I (see page 13 for 
discussion). 

Mi le 68.4 
subdivision. 

Road to the north (righti leads to , 

Mi le 69.l Start descent into Nueces C,oyon. Leave 
de! ineation of Rumple-C:omfort-Eckrant complex, 1 t,, 12 
slopes on summit surface, and enter a delineation of 
Opl in-Rock outcr(,p-Eckrant complex, 20 h 60 percent 
slopes .. 

Mi le 71.3 Entrance to Roaring Springs Ranch. 

Mi le 73.0 Entrance tc, Chulagua Ranch. 

Mi le 7:3,4 Cross Camp Wood Creek, S~,ring flow in Camp 
Wood Creek is the source of municipal water in the town 
c,f Camp Wood. The stee~1 val fey walls are mapped as 
Op! in-Rock outcrop-Erkrant complex, 20 to 60 percent 
slopes. Live oak and cedar are the dciminant wcu)dy 
plants, 

Mi le 75.5 Entrance to Wayne Roath Ranch. The 
petn,cii.lcic hcirizon of O!m(!S (Newmos [coined name fc,r 
new seriesJ)-Ch,:, comple:{ 1 1 to 8 percent slopes is 
exposed in the ditch cut. 

Mi le 76.:3 Cn,ss Camp ~food Creek. 

Mile 77.2 Red-stained chert fragments on the surface 
here suggest that the soi I should be man,ed as Topia 
clay, 19 to 5 ~iercent slopes. 

Mi le 78.1 Crc,ss 100th meridian and enter Dt'! Rici 

Mi le 79.0 Enter the town of Camp l•lood. Population in 
1990 was 595. The economy is based ,:,n ranching, 
hunting; ar:d recreation. Camp Fawcett, Ji:, Jan Van 
Camp 1 Camp Eagle, and Camp Eil.g!e Nest are located in 
the Nueces Canyon. A new c(1nvalescent renter has been 
bui It in Camr, Wood. 

Mi le 79.6 Intersection ,:,f FM 337 and TX f,5. Turn 
south \right} on TX 55 to return t(, Uvalde. 

Mi le 32.2 Gross Ranch Creek bridge. The valley of the 
East Nueces River is about B miles wide. 

Mi le 83.1 Real-Uvalde County 1 ine. Nueces Park, ii. 
Uvalde County park, is situated between rn 55 and the 
East Nueces River. 

Sheet 2, Uvalde County soi I survey 

Mi le 83.6 This low water crossing on the East Nueces 
River is knovn as Arnold Crc,ssing. During peritujs of 
wet weather: floodwaters of the river can close the 
road for several h(1urs. The initial flood surge is a 
wal I of cedar and water. The Texas Departm,nt of 
Highways is in the process of placing bridges beside 
the three lc,w water cn,ssirrgs on T){ 55 be-tween Uvalde 
and Rocksprings, 

In the soi I survey of Uvalde County, the "East Nueces 
River 11 bed was mapped as such. The Riverwash and Dev 
soi ls, frequently flooded, 0 to 3 percent slo~·es map 
unit in the Edwards and Real counties le3end wi 11 join 
with the East Nueces River 11map unit" in Uv:a!de County. 

Mi I e 85. 7 The pecan grove east of TX 55 i !:- situated on 
a de! ineation of Frio soi !s. The highway traverses a 
higher (late Pleistocene?) alluvial terrace 1 whlch was 
mar,ped as Castroville silty clay loam. The 
classification of the Castroville series is fine-silty, 
mixed, hyperthermic Typic Calciustol ls. 

Sheet Hi, Uvalde County soi I survey 

Mi le 87.4 The hi3hway passed through a win,J 3ap. 
Since the wind gap is relatively smii.11 and no ai!uvium 
remains in ·the saddle 1 the East Nueces River probably 
did not flow through here during the past. Mesquite, 
I ive oak, and cedar grow on the steer1 sciuth-facing 
sl(,pe east of the hi9hway. 

Mi le 89.B irfonte! I community. See the hishrica! 
markers on the east ~-ide of the road, but you have t(1 

be quick. 

Sheet 9, Uvalde County soi I survey 

Mi le 9!9.9 CroE-s lr!tintel I Creek, The E~st Nueces River 
is just east of the highway. 

Sheet 17, Liva! de County scr i I survey 

Mt le 9'.;:,B Chi I ton Stoner Ranch headquarters on east 
(left) side of road, 



Mi le 96.1 Round M(;Unh.in The East Nueces River may 
have fl owed on the west side of' TX Hwy. 55 as evidenced 
by the prf:'senre of Dev, Uvalde, and Pratley soi Is in 
the valley. 

.Mi le 96.9 Royal Stoner gate 

Mi le 98.2 Old meander !o,)p of East Nueces River 

Cross 100th meridian, enter San Antoni c, sheet, Ge(d c19 i c 
atlas of Texas 

Mile 9'?.7 Junction ,,f TX 55 with FM 334 
!Brackett.vi I le-Laguna Road), Site of old Laguna 
H1mmunity. Uvalde soi !s are mapped on terrace. 

Sheet 34 1 Uvalde County soi I survey 

Mi le 101.4 Cross the East Nueces River bridge. The 
o Id I ow water crossing, known as Nineteen Mi I e 
Crossir13, is on the south {risht) side of the bridge. 
French Creek flws into the East Nueces River about 
0.75 mile downstream, .4ccordin9 to Vaughn (undated), 
the liest Nueces River flowed through the valley of 
French Creek at one time in the past. Though French 
Creek is a short stream, the alluvial valley is about 
65 to 1 mile wide. 

Mi le 10:3.2 Road intersection 

Mile 104.4 Entrance to Park Ch,lk Bluff. Chalk Bluff 
is the type location for p,rt ,,/ the McKnight and West 
Nueces Formations. This could be the reason Randy 
Quaid filmed his latest Lite beer commercial here in a 
Bl imp. 

Mi le 104.8 Smai I grains on west (ri3htl side of road 
are growing {,n Knippa clay. 

Mi le 106.1 Entrance to Open \ / Ranch. 

Sheet 42; Uvalde County soi I survey. 

Mi le 103.8 Turnoff to Haby Crossing. 

Mi I e 108.8 Petroca ! c i c hor i zorr of O !mos soi I exposed 
in road cut. 

Sheet 43, Uva!de County soil survey 

Mi le 1!09.4 Elm Slough. fo the east c,f TX 55 is the 
rai !road grade of the Uvalde Cedar Company rai /road 
sriur from Uva I de to Camp Wood. 

Mi le HJ.9.5 Rai I road grade is visible behind K!avermann 
h,:ime. 

Sheet 51, Uva] de County soi I survey. 

Mi le 110.0 Cross Little Indian Creek. 

Mi le 111.4 Rai lr•nd grade with galvanized culvert is 
visible on the east (leftj side of the highway. 

Mile 111.5 Leave Edwards Underground Aquifer Recharge 
Zone. Rai froad grade on the east side of the highway 
is ! ittered with ra:i !road s~dkes. There are- a few beer 
cans tcio, 

,;;,,::, 
····''···' 

Mile 11i.8 Iritersection with Indian CreeK road~ 

Mi le 112.2 Cross Indian Creek. Rai !road grade is 
evident on east side of highway. 

Mi le 113.8 Fragments of the underlying petronlcic 
horizon in a cultivated area of Valeo soils (!c,amy, 
mixed, hyperthermic, shallow Petn,ca/cic C:a!ciusto!!s). 

Mi le 114.3 Sever,mi le Hi 11 is c,n the west (ri3htl side 
of the road. Buda Limestone caps the hi 11, and De! Rio 
Clay crops out or, the hi! I sides, 

Mi le 115.8 Rhome disk plow used for brush control is 
in the parking lot of the old facilities of Southwest 
Livestock Exchan9e Company. 

Mi le 115.9 Facilities of Uvalde Corn Processors, 
Asgrow Seeds, and Frio Foods are visible on the horizon 
south of the highway. 

Mi le 116.8 Intersection of TX 55 and FM 1403, 

Mile 117.9 Cross Cooks Slou3h. The Soil Conservation 
Service plans to channelize the stretch of Cooks Slough 
within the Uvalde city limits for flood p.-otection, 

Mile 118.6 Vegetable packing facility. 

Mi le 119.1 Cross Boor, Slough. 

Mi le 119.5 On the north ( left! side of TX 55 m 
carrots growing on Knippa clay. 

Mi le 12@.3 Intersection of TX 55 and US 83. Turn 
sc,ulh (right! on US 83 (Getty Street). 

Mi 1, 122.1 Intersection of US 83 and US 90. Turn east 
(left) on US 90 /Main Street). US Hi3hway 83 extends 
from Perryton in the Panhandle to Brownsvi I le in the 
Rio Grande Val fey. US Highway crosses Texas from 
Anthony (northwest of El Paso) on the New Mexico 
border, tc, Orange aion9 the Sabine River and Louisiana 
state I ine. The old bui I ding oppr,sit, th, northeas\ 
corner of the town square is the Uvalde Grand Opera 
House. 

Mile 122.8 Turn nc,rth (left) into the parking lot of 
the Uvalde Civic Center. End of Road l-09. 

.\ 




