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GEOLOGIC SET'l'lNG OF TilE 'l'II ERHO KCRi\ 
BEAVER COUNTY, UTAH 

miN (;EOTIIER~IAL RESOUI(CE AltEA ) , 

Rowley , Pet e r D., U.S. Geologica l Survey , Fe de ral Center , Denver, 
Colorado 80225 ; Lipman, Peter H., U.S. Geological Survey , Federal 
Cen ter, Denve r, Colorado 80 225 

The r mo KGRA conta i ns some of the hot tes t s prings in Ut a h . The springs 
are a l o ng two NNE-trending e n echelon lines o f tra vertine mounds that 
ri se about 1 5 III above th e valley floo r 7 km no rth of th e wes t e rn Black 
Hountains . The adja cent Black Hountains consist mostly of andesitie 
mudflow bre cc i a of th e 26- 22 m. y. - old Hount Dutt on Formation ove rlain 
by dacitic cones , lava flows a nd volcanic mudflow breccia of the 21-19 
m. y .-old Ho rse Valley Formation. A deeply e rod ed dome of rhyolite 
forms two sma l l hills, flank e d by Bonneville s hore line g r ave l s , 3 ko 
eas t of t he hot springs . The The rmo dom e i s part of an eas t-"' es t b~l l 
of s ma l l, iso l a t e d rhyolit e plugs a nd flow s of Pl e i s toc e ne to middl~ 
Hiocene age that ex t e nd from eas t o f Ki ngston, in th e Sevier Pl a t eau, 
\.,es t to t h e Staa tz-Bl awn Hountain min e area , i n th e Hah I,ah Range . 
K-Ar dating of some rhyolites of th is belt is und e rway. Hi nerali za_ 
t ion, hyd r ot h erma l altera ti on, a nd geophys i ca l lineame nts occupy th e 
sa llle belt , whl c h is probabl y pa r t of the greater ~Iary s va l e-Pioch~ 

mineral belt. Host maj o r faults i n t h e n o rther n Blac k Hountains and 
sou th e rn Hine r a l Ho unt ains s trike n or theast , but east-wes t f a ults al 

loc ally c ommon, eve n tho ugh th ey are rare e l sewhere in thi s part of n 
Great Basin. The trave rtin e mounds an d most hot s prings l ie a long 
f a ult s of the no rtheas t set , but fau lt s of the east-IYes t set c ut Qua­
t e rnary sedime nts imme d iately east of th e hot s prings . Th e rmo hot 
s prings thus i s at the si t e of i nt e r secting , nearly o rthogonal yo ung 
f a ult s . If t he rhyo lite do me i s yo un g , it may b e a s ource of geo­
t he nnal !l e n t . 

CHEHICAL PROCESS ES OF PURIFICATION OF HASTEHATERS INTRODUCED INTO Til! 
SUBSURFACE 

Runnell s , Donald D., Depar tmen t of Geologi ca l Sciences , Univers!t 
Co l orado , Bould e r, Colorado , 80302 . 

Di s posa l of wa s t es t o the s ub su rface ha s b ec ome more attractive as c 
tro l of di sc ha rges t o s ur face wat e r s has become more s tringent. I nJ 
ion wells a nd s preading of sewag e efflu e n t o n the land, with possibl 
ties for po llu tion of ground wa t e r, are examp les . Long t e rm s t orage 
r a dioactiv e was tes in the vado s e z one of arid r egion s has been 
advocat e d. 

Hany c hemical proc esses ma y o pe rate t o protec t ground water fr~ 
cont ami na nt s , includi ng : dilution, buff e ring of pH , c hemica l preeiph 
tio n by r eac tio n IYi th na riv e compone nt s , hydrolys is a nd precipita ti 
precipitation by o xid a tl.o n or reduction , mec ha ni ca l filtration, vo la 
iza tion , bio l ogi ca l d eg r a da ti o n, radioac tiv e decay , a nd so rption, . 
all processes will function in all ci rcums t a nc es , but geoc hemis t s at 
able to predic t whi c h processes are mo s t likely t o b e effective, Fo. 
example, bu ffe ring of pH will u s ua ll y o cc u r , ",her eas precipitation l 
r eactio n with native s pe c i es will be l ess commo n. Numerous exalllpi 
pollu t i o n of gro und water are known throughout th e world, s howing t 

th e pur i f ica tio n capac ity of s ub s urf ace ma t e ria l s ha s been eXhaust 
At Inesen t it .i s imposs ibl e to quantH a tiv e ly pr edict th e pur l!' 

pot e ntial a nd capacity of a giv en soi l or a lluvium f or a given poll 
a nt. Laboratory \<a r k mu s t be perfor med to det e rmine if the mater ht: 
oft he s ub s u r face 0 ff e r pro t ee t io n to gro und w" t e r. Heasur emen t s Q'. 
d is tr ibu tio n coeff i cient s a nd iso therm maxima a re especially helpfv! 
These measureme nt s offer initial g u ideli nes for dispo s al of the \(3 ~ 1 
~I onit or jn g I s essentiaL. IH th proper safegua rd s , it s hould be poul 
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usc the s u bs urfa ce e nviro nm e nt fOI 
ground wa t er r esources. 

~JOR UNCONFORHITY IN UPPER CRETACI 
Ryd er , Robert T., U.S. Ge oiogici 

paleontolo g ical data and d e t a il ~ 
unconformity b e twee n the Upp er 

Gate Shale Hamb e rs of the Ha ncrn 
The unconformity is manifested I 

uous contact be twee n the Ferro 
that the Ferron interfingers w 

e nl ue Gate Shale Hember commonly 
oroerate be d as much as 1 foot thic ll 

much as 4 in c h es in l e ngth, woll­
Q chert, white or light-gray quar 
Ite qu a rtzi t e . 

De t ai l e d correlations of sa nd s t< 
st ern a nd southern ma r gin s of the I 

r Dlo re of the uppermost Ferron was 
:e nlue Gate in the southwes t e rn pal 

Fossils from the Ferron a nd Blu) 
IT spa ns as ma ny as s ix faunal zone l 
gonian to late Coniac ian time . Th ! 
~a t in g th e zones of prio nocyclus / 

~Jm the youn ges t fossiliferous stra 
:!Ie of Scaphites depress us from the 
'e Ullc on formi ty. 

An unconformity a t approximatel ) 
J al sO b een doc umen t e d in the San J 

, ~ rado a nd the Kaiparowits bas in 0 

ERNS OF CRETACEOUS SHALLOH MARINE! 
):pORT AREAS, UTAH I 
aye r, Thomas A., Departrrent of Geo 

University, New Haven, Connectici 
ta ce ous strata exposed in the Coa I 

.t ral Utah accumulated in alluvial 
rshore and offshot·e marine deposi 
IS "ere deposi ted in thi s region d 
(he Aspen-Mowry, Greenho rn, and Ni 
its of ea ch ma rine invasi on may be 

.11a1 sequences, e a ch of which conta 
_\ded above by the d i sconformity as 
,·cnce . In SOrre cases, the basa 1 d 

oemo nts. Analysis of se dimen tary 
biogeni c features c l early indicat 

lradational. Retrogradationa l sha 
j~ ly l ac king . Sec tions through d 
.3ch marine invasion are charac t er 

of which i s ge nera lly more marin 
r t han tha t wh i ch precee ded it; t 
rc ss ively l ess ma rine in characte 

llS of deposition at t he Hestern m 
JY i n this region do not conform I 

. s lve-regressive mode ls of sorre au 
{h I!IOverre nts of the s tt·a nd. 
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