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Sanpies toefms studied are from tt l^S.S* research d r i P belles W and

*8 [ 2 ] . lihe iietrssrapliy and mimeraiojiy ©f t'he samples ihas teen thorfiiigMy

characterised £33. Brief fly* the samples consist ©if ihydiratihemmMiily altered

rhyoii te vltropt»yt« torscci* and pimSceous tu f f frm W» filscult Sasito

Flow. 'ObsidSan Mas the primary constltiueflt «f t t » samples 4?(D-®!»j wihen

fresih, fcut effects of ihydrsthermai alterati®fl incfude %dratil©fl ©f

obsidian and repfacement of ihydrated otosifd^ati tey seoiittes afld clays*

fe ln -nd (>o.re f i l l i n g deposits of j eo i l t e * , clays, s i l i ca , Mi other

secofMlary phases *re present im cleanly seiparabUe quantities suff icient

for geochenical analysis.
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Smples trm depths of 114 to 242 f t <*12(MM0"C) U *?< «*d

182 to 499 feet ( I tO-Ul ' t ) In ¥8, fctve btt* studied* Soviet of

dilute K? f / l T.U.S.)* meir-neutrai £M therwai water from the dr i l l

hole* and nearby ihot sjprVtig* have been analysed*

Methods of Study

Whole rock saqpies, imfnerai separates, and tihemnal * * t^ f i iKave been

analyzed by Instrumental neutron activation analysis and

coupled plasma atomic emission spectrescc^y.

Besults

Tne group of elemnts studied* mif lifietr vmNtat/mili

frisn-ievel nuclear waste* *rt listed In fable 1 . 'Whole rode compositional

changes are sunmarf zed In Table 2 is Col llowŝ

(1) Initial rod composition Is ass'uned to hivt ibeen nonepmejHis, wh'iit

Is consistent wltih data far linrnofile elements sucn as TL, Hr+ Dha

t££, etc,

12) Whole rock concentration <ef eacn «1emnt Is morrailied by weight

to T102* Mhlch Is assumed 'to be ImmofeOe.

(3) T1-normal!zed concentration of cacti element Is divided fry that of

the least altered saofile* which 1$ assumed to represent the

Init ial rock composition before HiydrotnenMi alteration*

(4) Kange of values calculated fn step CiJ above it listed In TabUe I,

The data In Table 2 suggest that;

C1.) Zr, Si*, and Tih *m Immobile In tttls tyttot«< m the scale of the

samples analyzed.



Title 1

Element

Cs C*

Sr Sr

Sb Sto

Zr Zr

Sn WC, 3+ Actfni<des

Th Hh, «<

Table 2* Whole Rock

Element
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(21 Itoderat* to tarflt l*crtates In wfcolt rxte concentration of $r«

So, Ci, * i , and til arc associated wit*, nydrotJwermat Alteration,

Tfw tnricto.ient In U observed in « * * samples has been fdund« toy

fission tri'tk rtdieqrtptyi to t * i f sod #t#d MKIU

cur faces, possibly by adsorption on a tnln oftldfzed

cn.
Empirical fsfnerai-Miter 4Htritouti€>s) ratios W '̂i fiavlms

calculated using compositions of imlmerai separates and tmennai mt*r

samples fron eluher the sane dr i l l itole or a nearly geyser, Ttwt*

empirical «d values KTatole 3} der^t t r *^ tlw £«ntri«Mntlon.s tJhat

secondary mlioerals tiave to the observed whole irmfc tvfl|>oi<t<©n*1

•iote that the «j values *rc generally very toi§h, especially far $r4 &&+

and Ba In .zeollteii and for £s, 6a« Zr̂  Sn, ?ih, and V in clay, ZeoTftes

and clayi are the tnest aibundant secondary phases In tJhese samples* «is

they also are In the voDcamic rocks <of the Nevada and iWashtagtori

candidate sites. Precipitates of t*ta-cHsts>txT*t« and calclte ihav«

mi|n R̂  vaiiues for U and Sr, §a, Sm, Tfi+ and U, respectively*

Discussion

I t appears that the elements studied jure effectively retarded as a

result of seochemlcal processes operating in the shallow portion «f this

high"teciperature seothematl systetn> fhls may iiinpHy that simitar Ebehavfor

could be expected for these elements in the event of their release front

a repository located in saturated* altered vltrle volcanic



Table 3. tcp<r<c*t 91 strftatlon Katies*

CUnoptfiolite Vrr&viut iniicim Ctladwiit* §tta-€ri§iefoa1iite (Cakiie

£s - 3.(6 4.4 1*2 - -«U

Ba 4.9 »4.? >4-0 3,9 - 3.4

Sto - 1 .1 1 .0 -©,5

Zr - - - »4,.3

S« - - »S.< - »#.4

I 3,6 3,2 2,2

*HA * concentration of
concentratfoti of «3«««it in

Reported «aiues are ifn utitfts <of
All minerals analysed *re win p
wihlcfi I t a gfass rep'laemenit pfiate

Value not determined,,
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Questions

1, Is any consideration given to t* t short time dynamic nature of

tttm-mur cyclical pntse change*?

The mineralogy of these dr i l l cores does not Indicate that

vapor-domlnated conditions have ever been * significant factor

affecting rock sampled fron dr i l l N>1es Y7 and VS, Dhere are

{presently no aefd-suftfate springs In tne 'fmnedlate vlefnfty.

Is appears that the bydrotbetm.) alteration at tttils location

mintf Involved Ma-:MC%HC1 mttr siml Ur 'to ttiat now being

In Upper Geyser Basin.

2, What Is the redo* state of tihls system*

Tne minerals goetnlte, ihentatlte, and $>/***t* occur as

tnennai alteration products in the dr i l l cores,. This may Indicate

reoox potentials near th« ne<natlteipyrlte etquliiibrlim vaftue.

waters sainpled frotn the dr i l l (holes generally contain bctti

â d reduced sulfur species. O*fdf«d sulfur species sn considered

to forr, from reduced sulfur species by reaction with dissolved

oxygen In cool recharge Miters; deeper reservoirs probably contain

primarily reduced sulfur spec.es. I t Is I l le ly that redo.*t conditions

at a given point may vary with time, depending on water circulation

patterns.

3, Are the distribution ratios that you presented eqtiiHtot itm vaUiû s?

These have been referred to as empirical distribution ratios

because there Is some uncertainty as 'to whether or mi 'they reflect

equilibrium, and I f so, whit is the nature of the equiUftHiwi that



titty represent f t Is noteworthy ttoat the m$frical td

dtttrffllned for $r ind fti fm di*»<9tiloll te cwtf««« ctoici^ to

dctttunintd <fl f©rftl©fl •*p*r^;«nt* * t I

4. Is the water chewKstry controlled by ItencMins of the rtyoUt*

To *one ewtemt tt,«, is protably true, jittw*?^ wndoutted

secondary mineral pihasei. c^ce formed* also Ki««« sit^nifflcint

water tihennlstry.


