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INTRODUCTION

COLUMNAR SECTION

GEOLOGY OF THE VETAL QUADRANGLE

by
W.D. Sevon

Ash Hollow Formation, Engelmann, 1876,

OF
The Vetal quad a
NCRED | RS e L Saktlh indlules st £ e s S it Boemilion{ il vl hrampoacen faciel Bl o tha topograghic high the dralnage 1s norihward lato the White River:
5 3 ewellen, Nebraska, aboul miles wouth of Vel to the south It {s souths
‘ll;l::,qndrugh. In the :-l:;il:n of ﬂutmmlr;a T:‘r;( crops mn:| In the highly dissected High Plains remnant in the northeastern Little White nivu' m?.'.'f‘;‘;dzﬁ':'?.;;':.ﬂéﬁ'l 3 ;;:.:e'-p:::::.nyh:o::;
P - tra t of o ¥
- 9| [gfg] B A TR e, a8 R34 e o ansComaan o e i e L ek e o
. . T. o) Re u )i - . e, it is generally gently rolling and lacks deep dissection.
0 - § s zir-ln- ctions of the Great Pleins Physlographic to light-gray calcareous masslve feldspathic quartzose sandstones which This difference In topographic development, :uphe lh:fl:!":lul ﬂ:: n::-
g ovince. vary conslderably in degree of cementation. This varistion causes nu- iments northof the divide, (consolidated silts and clays of the White Riv-
; [ The topography of the quadrangle is varied: the merous covered slopes, rece and ledges. White silicified and cal- er and Arlkares (Groups) are more resistant to erosion than these of south
mle southern third of the area s characterized by sand cified remains of plant roots stems are abundant, and locally form a of the divide (consolidated and unconsolidated sands of the Ognlinl:dr;u 1
# s dune topography; the extreme northesstern portion, random criss-cross network in the sandstone, These plant remaing are suggests that the opposite sides of the divide have been carved by drll]::-.
by a dissected high plains remnant; the west-central more reslstant to weathering than the rest of the rock, and locally cause ages of different eroslonal vigor
il " iq
slr!. by allavial and colluvial flats; and the remaln- a ""boxwork' structure on weathered surfaces of ledges. Weathered sur- The divide is cut by three north-llowing streams (fig. 1): the Little
er, by rolling plalns punctusted by small isolated faces of the harder sandstones usually are covered with gray, black, White River, P Creek, and Bear in the Lodge Creek. Pass Creek has
g :::: :lu;-nd :w;“n.bo:.;é?r“l lbsts‘;;ph(c rll‘le! grrnn. and orange lichens, and at a distance sppear dark gray to gray in no anomalous {eatures but, by the proc of headward erosion, is nearing
rangle is Tt es ranging color. » point where it could capture the headwat. i
- t 295 f pror waters of the Little White River.
S '::mé il “t N“ v]’:‘.;ll‘;-?‘:‘:ib:l.;;t':;afrl:wx Thin deposits of volcanic msh occur locally In the upper part of the Flve miles northeast of Martin the east-flowing Bear in the Lodge Creek
100+ g bl i TRl oy Vo e Sl o formation, and a deposit at least 1l feet thick occurs near the top of the makes an abrapt turn to the northweat and flows through the drainage di-
- e M it b il dpe bl i Bl anit about a mile to the northeast of the northeastern corner of the quad- vide 10 the White River. Between Harrington and St. Francis, the south-
3 e e v iarangle rangle in NEWSE# sec. 17, T. 38 N., R. 33 W. A creamy white thin- east-flowing Little White River makes an sbrupt turn and {lows north-
a where ground elevations differ mors than 250 feet g i) bedded llmestone locally occurs in the lower partof the Ash Hollow. The eastward through the dralnage divide to the White River.
L T e S Teol Ml s Itmostone ix hard, contains small bisck dendritic structures, weathers Because of the anomalous changes In the direction of stream (low,
<4 i e By e e “:‘““'mm"n brilltant white, and ranges from & inches to 1t feet In thickness. Skele- the cuts through the drainage divide, the general differences in topog-
48 oy ey Cosis of sTaALEDIEh Kak Toosily praent Jaithle mit, k12 (oo nbieiofidl= raphy on opposite sides of the divide, and the broad valley in the vicinity
a2 E I, entsrafiaquadmabienrar stomEraous varth fa 1pcally ausoctated with the lmestons, accaring sither of Spring Creek and the Minnechaduss River, the writer proposes the fol-
=3 g directly above or below the limestone, [n some localities the diatoma- lowing explanation of the geologic history of the drainage development: at
Tuthill (west-central part of map) and flows north- 3 P
¥l a eastward to & polnt near U. S, Highway 18 where It ceous earth occurs without the limestone. The diatomaceous earth is one time the present east-flowing part of Bear in the Lodge Creek, here
el 8 titsiin shacply and (iows soithanarwasd asronsthe-ve- soft, flaky, grayish-white, noncalcareous to cslcareous, and weathers named the ancient North Fork Vetal River, joined the present southesst-
ﬁ matnder of the quadrangle, The Little White River brilllant white. Sevon (1960b} referred to this unil in the Spring Creek flowing part of the Little White River, here named the ancient Vetal Riv-
200 Tu Jolned by Lake Creek INE of Tathilll and an un- quadrangle as a calcareous silt, but later examination revealed the pres- er (fig. 2), snd flowed southeastward throughthe broad northwest-south-
3 E| “mmiwd northapasd fliwlitg £raeklcanteat paet ob £34D) 5 ence of abundant diatoms (microscopic algae which secrete siliceous shells). east valley of the present Spring Creek and Minnechadusa River into the
> -] Wmingiiri by ks St dneptin s The limestone and the diatomaceous earth have been used arbitrarily to Niobrara River. The ancient Vetal River was joined northeast of Tuthill
s E| pare of the aranna fiows osthbwadd ot of: the alisds mark the base of the Ash Hollow Formstion, Degree of cementation ls by the present northeast-flowing part of the Little White River, here
. | Paigie, wbd's aial) fudrmmirtink cragk ripisaten i the gross lithologic difference between the Ash Hollow Formation and the Sl thit wiselyid: Santie Fork Versl River, audby fgring Copek, el tis
F| the Sesected High Plaias remasst (NE part of map) underlying Valentine Formation, and the limestone-distomaceous earth Rlveris hwestern Todd County. The northeast-flowing
and flows 3outhandtward out of the ATear The re- z0ne seems to occur at the bage of the cemented material in the Vetal and Little White River and the northwest-flowing Besr In the Lodge Creek
. malader o Bue qusdrangls b poorly, developed Spring Creek quadrangles. No Identifiable vertebrate {ossils were found eventually cut through the drainagedivide, probably during Late Pleisto-
i E Ivatem o Mtsfirs dFalaagh. GevEEAL deerar fuken in the Ash Hollow Formation in the Vetal quadrangle, but bone fragments cene time, and captured parts of the ancient Vetal River and North Fork
. = ira nhveuat 1o i eadrangle. Thtes aoeall lakes are common throughout the unit. Fossil seeds of the hackberry, Celtiy Vetal River, respectively, glving rise to the present drainage pattern
A g Gcctpythe Towsst parti of Seprensloniin-col}svkut was willistons, occur locally throughout the unit, The Ash Hollow Formation (ng. 1.
300 . § Sottil Lia-tha® of thinn wtect past: ol thurghad rangln; and has & maximum thickness of 150 feet In the Vetal quadrangle.
o — g several small lakes and marahy areas resulting from Table 1. --Water analyses of samples from wells in the Vetal quadrangle
- E the intersection of the ground water table with the sur- Elsistocene Series. Sand Hills Formations, Lugo, 1934. aris per million
| w face, are present in sand blowouts in the southern T Alka- [Herd- Vols-
The Sand Hills Formation {(Jsh) covers most of the southern third, atal &
w third of
& & § ""T‘; Mheguadrangls. aast of the northsast quariar, and srall Lsciated arens 1a the vemalnder Location of Sample | Source | Solids| 50,]C1 | Mg|Ca [lialty*|nrss | NafF1 [Fe|Mn|trate ftiles
oo [ Pl By da Ly -:r"l? populated, about one family of the Vetal quadrangle. The unit consiste of unconsolidated fine- to me-
ulE P':' ree square miles, Vetal, In the north-central dium-grained rounded to well-rounded (rosted feldspathic quartzose sand. NWANWIAN W sec. 11| y 9
53 pare of the quadrangle (pop. 20), Tuthlll (pop. 50), The sand occurs In a great succession of dunes, and, because of ita grest T. 35 N., R, 38 W. | Qub 168 LA IS L s |3 0@ 0 o
g e ';:rlnltﬂ.;: the =:nt‘rroi the east edge (pop. 5| similarity to the unconsolidated sand of the Valentine Formation, has been =
g b :nty"  aeisierpate {n &h-:rl . ll:;n:un; and mapped only where dune topography is well developed. The dune topog- iw‘h:‘:‘ﬁsw e % E - ol 4 ilsr lis i bl =
H mm gare She principal b cupaitons, wheat be- raphy ts characterized by small hills up to 150 fest in helght above their - 35N., R, 35 W, | Qs BLE i .
ng the principal farm crop, Some of the farm ac- base, and by undrained depressions, Good grass cover and yucca plants
cess roads are gradedand improved, but much of the are the vegetation characteristic of the Sand Hills Formation. The un- SEWSEANWW sec, 11, 9
."l:.lc:' be traversed only onunimproved trails. U. consolidated sand is very permeable; consequently, sll the rainfall not T, 3 N,, R, 35 W, |Tmamc | 300 6| o 9|48 1175 157 (12 jo. 2|0 |0 o
S. Highway 18, the only hard-surfaced road in the lost by transpiration and evaporation permestes downward, and no sur- e
area, cros the northern part of the gquadrangle {mce dralnageis develo The ground watertable in the Sand Hills For- SEMSEWSE sec. 31, D
KEY TO from- gastitc west.: The oaly gravelsl youd idiha mation is generally less than 25 feet below the surface, and some deep T.38N., R. 35 W, |Tiamec 412 | 37| 15| 11]es |218 |206 f25 jo.2]0 o 0
COLUMNAR SECTION srea rune south through Tuthill frem U. 5. Highway blowout depressions heve intersected the ground water table giving rise
18 to the Nebrasks State line, to small ponds or marshy areas. The Sand Hills Formation ls composed SEWSERSEW sec. 31, 0
DUNE SAND The climate of the Vetal quadrangle area ischar- of sand derived from weathered Ugallala sediments and reworked by wind T. 38 Ny, R, 35 W, |Tmmc | 340 | 7| 13|50 (2086 172 |30 j0.2|T |0 [
acterized by low humidity, hot summers, cold win- action during the Plelstocene Epoch, Increased moisture in more recent
! SANDSTONE ters, ands wide temperature range. Sudden changes times has led to the development of » good grass cover which has stabl- SEWSEWS Wi sec. 6, 2,0
in the weather are common. Summer storms usually lized the sand movement, The Sand Hills F ormation has s maximum thick- T. 37 Noy R, 33 Wo | Tpv 196 6| 4 3fsr |tes |10y |4 | 20 fo 0
- SAND ::: ;;‘::‘:::0:;::1.:1:7:5- :hl::it::-n:;m:x:r: ness of at least 200 feet in the Vetal quadrangle, EAREWNER 5ec.5 =
o . .5,

SILT precipitation of 16 inches, according to records of T. 3T N., R, 34 W, |Tpv 11 6] 437 (114 s 4 afo |o o

¥ . »

' the U, S. Weather Bure station at Martin, is re-

LIMESTONE celved malnly In the spring and summer. Strong SURFICIAL DEPOSITS Maximum concen-

Fr winds are common, prevalling from the northwest In trations allowable in
" VOLCANIC ASH winter and from the south in summer. water {or domestic
Unconsolidsted deposits sssocinted with " i use ** su0 | 250 250|125 1.5| 0.3
The geology was mapped with the nssistance of LaMont dug- * MItL praseitdraiaags sre areuent
A ng ” lun.ppm" b “P"vmo: o 5'. mf:'r'f"zn:-' throughout the quadrangle, and are divided Into four main groups: (1) al
State Geologist, as a part of the State Geological Survey's program of Iuttemile priment dvksan NEllerdy (2] (iivkas Nopoitiss Edjseentsu: (have
rrapplng tha doanoie gaciogy GL pokthmant st Sawth, Divses; THALLY velleys, (3) high-level gravel deposits that represent old stream channels, * Alkallnity expressed as: Phenolphthaleln
are extended to Warren Johnson of the U. S. Soll Conservation Service and (4} colliviam. Ma iyl Oyengd
fos ths AnTermiating that ha fiislahed, Alluvium (Qul) consists of feldspathic quartzose siit, sand, and grav- #% U, 5. Public Health Service, 1946
1 which resulted {rom reworking of bedrock and older surficial deposits, s by State Chemical Laboratory, Vemmillion, 1961.
EXFOBED HOCKS and 1s confinedto present stream valleys. The alluvium I generslly less
t:-n 10 feet thick, but some exposures in the Little White River valley in
The Ariksree Group, s series of fluvistile silts of Mio B the eastern part of the quadrangle show up to 50 feet of alluvium. At
Aidi i thea anilsa q“d,f"k_ 1 s, divided bate she Mamoe 6 ik Hovar) least two terrace levels are present along the Little White River in the SUBSURFACE ROCKS
snd Hereleon Fimitioas In the West and destrol saste of the ERaBTaRglS enstern half of the quadrangle, but they have beenmapped as slluvium be
but 18 ‘magped as Asikarwe Group, wadif(srentistsd Un the eamt-centiel cause (1} they aretoo small In areal extentto be mapped, and (2) because {after Collins, 1959]
paR o th, QUsAPARELE; ThE APikurws CIXONH 1s Srevian'1a most ol she H'{ey teﬂﬂ;n grade into each other as a result of gravity moversnt and
quadrangle by the fluviatile and lacustrine deposit 7) Al ooy
R G:,'np_ e e ::""E;r':'"m’:';’;; ::“: _‘l"’:":::;.gln‘" An extensive sand terrace (Qta) is present In the western part of the Information on the subsurface rocks of the Vatal quadrangle is {from
of tho' Valgating: Formaation (lower), sad by m e T i man quadrangle mlong the valleys of the Little White River and Lake Creek. well log data of the English §| Kocer oil test in Sec. 30, T. 37 N., R. 36
s ands ’ . The terrace material is [ine- tocoarse-gralned (eldspathic quartzose sand W. (about 15 miles southwest of Vetal). The well, drilled {rom & surface
wol, hes of the Ash Hollow Formation. The Ogallala Group is over- ¥ = 3
tain in the southern third and parts of the northesstern guarter of the and gravel that is poorly to moderately sorted. and for the most part, elevation of 3,079 feet to a total depth of 3,370 feet, penetrated the fol-
qusdrangls by thy sand denss of Thi Plelitocans Sand Hille Fovimating, poorly rounded, About 90 percent of this materinl iz quartz, feidsper, lowing rock units:
and other minerals derlved from lgneous rocks, whereas the remainder
Miscia: 9. conulats of locally derived sandstone, limestone, and siltstone pebbles. Age Name Lithology Depth in feet
Series, Arlkaree Growp. Daglon, 1829 Fragments of vertebrate bones are locally present, The upper 4 feet of
The Arikarss Group; nsmad for tha Artk 5o Saknbi the terrace material usually contalns & large amount of sllt and clay in Tertiary Arikaree and silts, sands, 0-1z08
sresturs Nebridhng il as thh s aies. qm::::l:"d:::'l:' i 1:‘; contrast to the almost pure sand of the lower part. The exact thickness White River and clays
the Manroe Creek (lower) and Harrison Formations in the west and cen- o the tageaca depdutt I8 Scckstwn, bul 33 1ae, 07 ‘b, 1y exertsd ;
£l pagta o, (e Seodt abgle, b hop Hekh maprad ae ASAVES Gonln, dh along the valley of Lake Creek east of Tuthill, and the depositis probably Cretacecus Plerre shale -1ass
EToveRalol 1h the FAsiers part 40 thé BT, » thicker, Niohrars marl ~2060
Several small gravel capped hills are present in Secs. 2 and 12, T, Carlile shale -2382
Arikaree G 3 3T N., R. 34 W., and Secs. 13, 14, 23, and 24, T.-37N., R, 35 W, Greenhorn limestone -2440
rikares Geonp; Darton, 1899 These deposits have been mapped ns high-level terrace gravels (Qtgl. Balls Fonzohes
bt R e i, it s T The deposits consist of sandstone and limestone pebbles derived from the Mowry shales 2718
the valley walls of the Little White ;'“" G Hw _“u:_'_l“;::" :!1‘::5 Ash Hollow Formation. The pebbles range from ' to 2 inches in diam-
Qundrangle, Thévisedlininte svy mappedis Arikaree Grosp, saiiiferens etey, and average about | inch in diameter. Boulders up to 2 feet in di- Cretaceous (7 | Newcastle (?)- | siltstone, sandstone -2902
tinted because: (1) they cannot be traced by continuous tliw'ura- into Amater-are locelly prasent; bt are mokabwidant, The gravel la mized SEeEaalEir) Morclzoal?] | ataln =14
known sediments of the Monroe Creek or Harrison Formations of the Ari- With (5w jje midikca-y2ained wend, The.depoilis exnge irom s tol2 feet saiciatons -a4i0
WATHE G etk ve ol A I Wedtave bl F gntesd FAAEY S ihi A in thickness. These deposits are generslly aligned with present dralnage
rangle, and (2] because these sediments are traced by continuous expo- channels, buat are 50 to 100 {eet above the present stream levels. The Permian (7] %_e:_hr_!?i shale =3165
sures into sediments farther east(in the Spring Creek quadrangle), which gravel deposits in Sec. 2, T, 37 N., R. 34 W., occur at two levels, the Permo-Penn- nne 7} sandstone, shale -1315
have been mapped as Arlkares Group, undifferantisted by Sevon (1960b) apper gravalibeiog 33 twel i gher BNRK tie' Lowax, syintani(¥] i Ol e Loy =350
Sevon (1959, 1960a, and 1960b) was not able to differentiate the Arikar Gehavinm {Lk). Lu 1oane, Ancsherent, gund, sllt, dnd cley which has
Gr {ato subdivisiens Ls the Sarl : f resulted from gravity and stream-reworking and mixing of sediments of
. Wpu.l" prrdsrbmelt ::oEm:'(15:;}':“]:::..:1“:;:';":;:3:;: the Velentine and Monroe Creek Formations. The colluvium occurs in The sandstones from 2940-3110, 3165-3205, and 3240-3315 feet are
Miferentleting the Arikires Group ¢ of the Martin {Collins, 1959) and low, poorly drained areas inwhich marshes and small ponds are common, well developed and permeable.
Patrica (Colling, 1960) qusdrangles. On a regional scale, the lower Ari-
karee Sharps Formation of Harksen (1960), the Monroe Creek, and the DRXINAGE HgTORY BERUGTURM, GROLOGY
apper Arikaree Harrlson Fo b di
D I e ok Lane ot e Ll ol Sevon (1960b] suggested that Spring Creek had at one time flowed (after Colling, 1959}
line (1960) thet subdivision of the Arikares sast of eastera Beanstt County southeastward into the Minnechaduse River, and that it was subsequently
is impractical. captured by a tributary of the Little White River. This idea was proposed The Vetal quadrangle lies on the northeastern slope of the Chadron
to explalathe anomalous change In the direction of flow of Spring Creek in Arch and is st the northern edge of the Kennedy Basin of northern Neb-
In the Vetal quadrangle, the Arikaree Group, undifferentiated con- Sec. &, T, 35N,, R. 3l W, of the quadrangle, and to explaln the broad raska, No reliable structural datum Ls exposed at the surface In the Vetal
sists of light pinkish-brown noncalcareous silt which contains & small abandoned valley which exists between Spring Creek and the Minnechadusa
amount of sand and clay. The unit s well compacted to moderately con- River, The writer now fee! as & result of more extensive tiuld work, quadrangle. Subsurfsce measurements on the Greenhorn limestone and
solidated, massive, blocky, and weathers very light plnkish to a very that the drainage history Is much more complex, Newcastle sandstone show easterly dips of S0 and 40 feet per mile, re-
light buff. Weathered slopes are steep and smooth, and have the appear- spectively, Two structursl detum surfaces below, and the Precambrian
snce of belng composed of thin flaky sheets which conform to the contour An examination of the Martin, South Dakots, Topographic Map (NK surface, show dips of the same magnitude to the southeast and south,
of the surface. About 40 feet of this uhit is exposed in the Velal quad- l14-1, U. 5, Army Map Service, scale 1:250,000) revealed several (acts
po. q y Map
rangle. It is overlain unconformably by either the Valentine Formation pertaining 10 the problem, and this investigation was followed up in the =
or the Sand Hills Formation, fleld. PBennett and Todd Counties are crossed by & more or less east- ECONOMIC GEOLOGY
west topographic high (fig. | and Z), which acts as & drainage divide ex-
Monroe Creek Formation, Hatcher, 1902, cept inthree localities. This drainege divide continues tothe east through
Tripp and Gregory Counties, and to the west Into Shannon Couaty, Nerth Sand, gravel, volcanic ash, distomaceous earth, and grand water
The Monroe Creek Formation (Tmmc), named from exposures along arethe only known petentially economic resourcesin the Vetal quadrangle.
Monroe Creek canyon near Harrison, Nebraska, about 140 miles south- Ol and gas may be potentially economic In the area.
west of Vetal, crops out in rolling farm lands of the tern part of the
quadrangle, and along the valley walls of the Little White Riverin the cen-
tral part of the area, It is noteable that, for the most part, only those Ground Water
solls developed on the Monroe Creek and the overlying Harrison Forma-
tion are cultivated in the Vetal quadrangle. The unit con s of pinkish-
brm.: pinkish-buff m:ﬂ:-uw- silt which contains a small amount of Ground water of sufficient quantity and quality for domestic and stock
i, iy, Sad wiahints wazy Skt B e e ) i etin o B i s
. . . om varlous sow ar Ow water to
pinkish to very light buff. The Monroe Creek develops s very gently rol- - Ur. 5. Public Hv:f!:l’ svrvl.l:n ::lndar;.l l.nr good drinking '--ur. bn:
Bﬂ ‘:;:‘,—r:l’hr' hl:d; whr:: l-!ul:-u::.p;::::l;:"l:‘y‘;nll- :nv:rr.,nl:l :':.;:I: generally somewhat hard, Wells drilled into the Monroe Creek Forma-
c.eln;ouﬂ! of thin, ‘;hky sheets rwhl:.h conform to m: cl:'::ou of the -ur' - __ﬁl,_ungnz COUNTY & gon '“l".:!r,s t-" )d"';;rn“?:;l': |'h‘;::‘;:; :l::l!hd e t:' ireses
. - s S {2 ormation ). ells t s F tion are -
face., Wet surfaces of the unit are slippery. About 90 feet of the unit ls \ Tooo COUNTY & ally shallow (28 foat e Pl : = T TR
exposed in the Vetal quadrangle. The Monroe Creek Formation ls con- The Valentine Formationand the Sand Hills Formation
serve as good
T s Valoms P st 1 o % g : B g B R e s iy
e 0 P “; : P A dn, cause of the presence of relatively impermeable Arikaree sediments be-
e remainder e quadrangle, | 4, low, Wells drilled into the Valentine and 5and Hills Formations recharge
~T nling quickly during pumping, and seldom go dry. Wells in the less permeable
Harrison Formation, Hatcher, 1902, Vatal Quod Monroe Creek Formation do not recharge as rapidly, and may go dry dur-
S VETA ing extended periods of little rainfall. The Ash Hollow Formation is not
d'l'he Hnr:l;m: Furmlllol:t'l“:mlré:in-medl.ilrur‘n oulchobp- .:km! im- » VETAL " :ood. runv:lr rack because of the 1ow permeability of most of the unit,
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Harrison Formation cap small hills in Secs. 31 and 32, T, 38 N., R, 35 =
W., and Secs. 7, B, 17, end 18, T. 36 N., R. 35 W. The unit consists
of lght-gray partly calcareous poorly cemented silt which contains some
very [ine-grained sand. The base of the unit ls arbitrarily placed at s
thin discéntinuous horizontal zone of calcereous concretions, This con- th ntine and Sand Hilla For-
cretionary zone varies (rom & thin zone of small irregular nodules 3 to 1 MINNECHADUSA u::d ::dl:::“::::l :-:::: 1{:1;; ::::ce.de\;:l:ln n:-r'l'dsthill. M.’thwlh
inch in diameter to a discontinuous zone of thinly laminated calcareous RIVER s are 100 fine for concrate work, similar sands {rom the Val-
siltatone 1 to B inches in thickness, The concretionary material is gray- e ind Sand Hills Formations have been used with some soccess for
{sh-white, and weathers to a brilliant white which shows up plainly on cul - .. Probabie Mazcoetors drcindge syerem Bitumiinous highway mat in Nebraska.
tivated flelds. tﬂ:. maximum thickness of the Harrison Formation in the ge sy : Gravel deposits in the Vetal quadrangle are limited in size and poor
Vetal quadrangle is 15 feet. in quality, owing to the high contest of carbonate material,
Pliocene Series. Ogallale Group. Dartop, 1839, Yolcanic Ash
The Ogallslas Group, named {rom exposures in western Nebraskanear
Ogallals Station, sbout 150 miles south of Vetal, includes the Valentine Volcanic ashdeposits are present in the upper part of the Ash Hollow
{below) and Ash Hollow Formations. Formation, For the most part these deposits are thin and limited in Iat-
eral extent, but a deposit just northeast of the northeastern corner of the
Valentine Formation, Barbour and Cook, 1917, quadrangle (NEASEM sec. 17, T. 38 N., R. 33 W.) isat leastll feet thick,
The Valustine Formeton(Tv), . relatively pure, and apparently of considerable lateral extent. Volcanic
Nebraska, sbout 50 miles southeast of Vetal, outcrops in s large part of AsBlgrdgpd aedaiuhidive
the northern two-thirds of the Vetal quadrangle. The Valentine Forma- [ASHABAY i . _|COUNTY . _MELLETT ouNTY &
tion is mainly unconsolidated very fine- to medium-grained greenish-gray BENRETTo [COUNTY TO0D | COUNTY Distomaceous Earth
totanfeldspsthic quartzose sand, The sandis generally poorly to medium- i
sub-angular to well ded, and many h \
frosted gralns. Lo:al mones of calcareous cement are common, but not
Iaterally persistent. A light-green bentonitic clayis locslly present near FATRICLA | N m :fm.‘;‘ :.io::lﬁid}l-mm:fm“;:ﬂh ::":1:',““: 52 m.-lil“z::uw-;
the base of the unit. Randomly scattered pebbles of feldspar and quarte, R L Sasiml s S i T dgki
ranging from 1/ 4- to 3/ 4-inch in diameter, are present locally near the £ <Folrisio Qued RingeThunder Buad s A b oot ot atato vih inthe Spring Creck
base of the unit in exposures along the Little White River in the north- Marhin Qued “vatal Quas vasl [agii Sapha on> ks o s Ak
weastern part of the quadrangle. A hard light-gray calcsreous-cemented i quadrangle (Sec. 21, T. 37 N., R, 32 W., about T miles east of Harring-
Bone dccurs -t the base of the Valentine in Sec. T: Ts 36 M.: R, 33 W., ton, ranges {rom 1 to & feet thick, and crops out along the valley walls in
andSecs. 1 and 12, T. 36 N., R, 34 W. This zone of cementation ranges ART! s, that vicinity :::':,- at least half a mile, Diatomaceous earth is used as &
fram] to 3 feet in thickness, and locally contains intermixed volcanic ash. TR “ep Hiter, cond & fllex o patals,
The upper part of the Valentine locally contains a light greenish-gray 4 REFERENGES CITED
noncalcareous masslve well compacted silty sand which contains abun- b B ‘
dant short, white, siliceous tubules generally less than la-inch in diameter LAKE b,
and seldom more than 2 inches in length, The Valentine Formation has & < . Collins, S. G., 1959, Geology of the Martin Quadrangle: South Dakota
maximum thickness of 200 feet in the Vetal quadrangle. The unit is con- G Geol, Survey, Geol. Quad., map and text.
formably overlain by the Ash Hollow Formation, and ls unconformably SULE: s MINNECHADUS A 1960, Gealogy of the Patricla Quadrangie: South Dakots Geol,
overlain by the Sand Hills Formation. No identifisble fossils were found s Sarvey, Geol. Cuad,, map and text,
inthe Valentine in the Vetal quadrangle, but bone chips and (ragments are = Harksen, ;' c., 1960, G;a]o'y of the Sharps Corner, Malone, and Man-
locally present at all levels in the formation, Figure 2 Preseni droinoge system. derson Quadrangles: South Dakota Geol, Survey, Geol. Quad, , maps
The contact of the Monroe Creek and Valentine Formations in Sec. 13, and text
T, 38 N,, R. 35 W., ls about 75 feet lower than the top of the Herrison- Sevon, W, D., 1959 Geology of the Okreek Quadrangle: South Dakota
capped hill in the NEW sec. 3, T. 38 N., R. 35 W., end about 200 feet Geol. Survey, Geol, Quad,, map and text,
lower in 8ec. 7, T. 36 N,, R, 31 W. This difference in elevation ol the 1960a, Geology of the Ring Thunder Quadrangle: South Dakots
contacts Indicates 8 post-Arikaree pre-Ogallals erosional surface which Geol, Survey, Geol, Quad., map and text.
had m rellef of at least 200 feet In the Vetal quadrangle, and an spparent 1960b, Geology of the Spring Creek Quadrangle: South Dakota
slope to the southeast, Geol. Survey, Geol. Quad,, map and text,
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