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~epul and Mckness Information 
Geophysical logs froan various bcareholes for the WW pwject have been 

to represMt the follawing ~~c markers: Rlxtler/salado 
contact; base and top of culebra Doldte Member; base and top of Magenta 

Doldte Menker; and Rlxtler/DaJey Iake antact. Fbr the TalcaJzisk Member, 

theccoltactsatthetapofthelaweranhydrite (M) andbaseofupper 
anhydrite (m) &cw regional thi- changes in a halite@&tom unit of 
gedcgial significance; we include these data as w e l l  ((h. 4). &?re we 
aisczlss the bases of an log htxpreb tim for krth s tmt igqh ic  an3 
lithologic infonoation ard some factors that aff& the acanacy ard 

precision of the interprets tions. ?he stratigraphy of the Rllstler Formation 
is based an Vine  (1963). 
(Holt and Fuwers, 1984, 1986a) and this lmrlc. 

. 

Details of the Rustler vary, based an shaft mapping 

?he basic geophysical log for bbqm&uq * theRlxtlerstratigraphyis 
the M M  galUria m y  log (Fig. 4.1). 
maware win, the amtacks ard nerkers can be picked with confidmze ard 
gocd precision based on this log alam. In SQW areas, acoush 'c OT d c  
logs, for q l e ,  provide a sharp and significant respnse where  the gamma 
lcgisnotassharp. Intheseinbqmta tions,thegalmn?Lraylcqwasusedas 
a m s i s t e n t l  y as Lxffsible because it is the mrst asrcn usable log anl to avoid 
d l  registration problems that oaxr between lcq, especially if the fiml 
log was a canposite of two logs &tamed ' at different times. 

- IIU~& Of the lX&hern 

L i ~ l o g i c  Infoncatial 

geoFhyslcal dataforaninterval . m i s ~ i s w e l l - k m w n v i t h i n t h e  
p e t r o l a ~ ~ ~ , a r d i s ~ f o r ~ v i t h m D d e P l b o r e l n l e  
geoprysicalreaads. A m  I 1- LaEFaOambas- 
u s e d f a r t h i s ~ ~ w e ~ a l l y i m a l a g r e m n d s .  Pormaeedetailed 
1iWogizalinb- ' t t i c n , ~ ~ i n e d t b e ~ g a m p a l o g w i u l ~  ' C  

spcificLithdlogiesmaybein@rlneted -aoss-plotsof 

or scmic l q ,  density lcgs, ar logs, pmnittbg most of .the cmmn 
litholcgies to be dfsL 
rayscnic was used nearly exclusively. ewer parts of the c m t r a l  Basin 
platform, cab- gama my-- 1- a m  m& m x e  m- 

tea. FuK~DelaavareF€dsinForqmr,gamaa . .  
- 

Gampa 

AI-1 



I 

ray-density 1- are rmch less cxmpmon in the -01 than at the site and were 
sparingly used. Ihe camon litholcgies and their signatures far the Ehrstler 
are given i n  Table 1. 

In the vicinity of the wrpp site, lcg signatures may be ma+&& w i t h  
descriptioPls fmm shafts (Holt ard Rwers, 1984, l986a), bash data reports 
(e.g. sardia mtional m b r i e s  and U. S. Gedcqical sumq, 1980) , and 

'L'7d cares hrrm holes wim geqhysical lcgs. -1s of the match 
ketweendetzaed lcgs a n d m  an3 shaftdescc@l * 'onsfannaWzypenagainst 

vaf~ fmm those .made predcusly (Borns and s b a f f e r r  1985: Griswold, 1977) 
because of diff- in criteria and the detaiLs * of lithology rxm available 
(ul. 5). 

. 

whicbmastlcghtexpmh tianswerenlade. Scrmeofthe- tians here 
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- probably also cansistentwith the idea -above that greater thickness 
isrelatedto- ' ly smaller stardard deviations as a of 
c=w=atiw- logic corditions aver a lager period of time. 

We may mt truly generdlize about UlicJmesSes of irdiviaual members for 
the T i o n  fI.an the exauple abare, as as it is obvious that s ~ o e  units (e.g. 
between A2 ard zu of the Tamrisk) va?q greatly aver the region campared to 
T.25S., R.32E. Howwer, the "e aSsOciated w i t h  piclchq il'&iVidUal. 
contact is estimated. An ~~ertm? of the type where a mis+ake in elevation or 
zero point ocxaus is mt analyzed in this exmple, as the data are the 
di f fe rencebemtwo successivecmtactsardwillbeimmetothDsetwo 
types of erTops. 

geaEhysicdl logs fsom hydrologic holes at ard rear 
the WIPp  site, shewing that interprets5 stratigmphic picks of a horizon fmn 
various lcgs of the same m l e  usually M L Z ~  by 2 feet or less. Thexe is 
Massu rance in -Of the5ecaseswhi&is the rmre~ .&dep th .  For 

the most part, these smdll variations ham log to lag canbe attributed to 
several types of factors sucfi as diff€s-exes in zero depth point. 
of variation is usually unimportarrt for geologiczd interprets tions of either 

collceivably result in an 8 ft dixrepancy in thichess between adjacent 

boreholes. ~ i s u n l i k e l y , a s c a o m a r m ~ c e ~ a r d e l s e w f i e r e i s t o  
capare adjacent lcgs frqwntly to minimize such dkmqmic is. 
EleVati~depl3l discreplnc iesaremreimportant to  resolve for the subtle 

questions of possible hyamlogic transport in the R u s t l a .  

accurate depths. A more inportant, and difficult to consider, prcblem is 
Yx?giStmtion, especlall ' y if the log associated wit% gama is a ccmposite. 
where there is Iy, obviaus problem w i t h  this particular log, the gamma ray 
w i t h  ampensated accpIstic (sonic) or ompensated density is chosen as the 
stardard over the ambhtion gama ray w i t h  neutran h a u s e  the lit3ologic 
info?nation fnm the first two caobinaticns is usually mre helpful than w i t h  
neutrcn. 

(1986) ' 

lhis kird - 
i s o p a c h s o r s t r u c t u r e ~ .  A_+2ftvariat iononbathccntactscould 

LWiolagic ti- are mt significantly affected by que&ions of 

'es. stret&inthecableis . .  G e a p h y s i c a l l ~  cnntzun inherent 
usually prdictable, abaut 1 fwt/1000 feet. 
magnitude as the resoluticsl for the tools (e.g. natural ganrma and acaustic) 
which opesate wer a aiscsete intenml or sauple a o=rtan 

plis is the srrme order of - 
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- of a log msponse to a sharp change in midl pnzprties is a 
flmztion of this intenml , t h e r a t e a t r $ l i c h t h e t o o l i s d r c i w n ~ t h e  
borehole, ard time aastants for data acquisition. 
transiticms decrease the skcpess of the res~nse further. In generdl, 
litholcgic transitions and sampling interval have been dealt w i t h  arbibzarily 
by pick.iq a cxartact a t  the mi-jnt of the geoplysical respanse, and by 
atknptmg ' to make a consistent log respoatse the standard for each ?&Jc.~ 
rnamsistent Wlicatim of standard log s i g n a m  QT criteria leads to 
error. A l l l o g s w e r e ~  byanepersan(DWP)tominimizecpratorto 

operator bias may be mcheckd by this pmxcke.  

the legging tool relative to a refereme elevatim (the zero point referred 
to aba~e) 
ganuua ray for H-9c; m, 1986). Irmxmct base elevatim and locations 
m a y c c a t r , b u t c m l y g r o s s ~ w i l l b e ~ i n t h i s s t u d y .  logreading 
errerrs may cccur; are m>st easily fand thrcqh d t i p l e  logs of a 
siqle bceehale and throqh strudure ccntcrur ard isopach map armdiies. 

lithologic 

aperator inconsistma 'es in establishing the irrtervals and-,- 

several "randcm' factors contribute toerKtxs. ImxKe2tplacementof 

to have occ~rred on s ~ p e  logs (e.g. mpensated neutmn, 

FurtherRemarlcs 

-ti-. W differences an picks are here of little masequence. 
q logs ard picks Major ancmalies may be resolved as necessary by 

additicndllogs from the vicinity of the anandly. a b y -  

No atten& has been made to rectify differences w i t h  chher 

. .  
. .  

Geqhysical well log data are used rartwl * y w i ~ i l m s t r y t o i n f e r  

roCkpmp&.ks . 
-ti-, but the ljmitatim ard probleus associated with precision 
and accuracy of timarenotwaddressed. IheIaelanl 'cdl 
precision d t d  w i t h  the m i c a l  tool is aammly considered. 
the hydrological studies of the WIPP, the uxerhmh * 'esbeyordndlnical 
pmcision can be kporhnt ,andhereyRhavepssenb3infonnationard 
aralysis of log infomation that ShaiLd pmvide prspch 've on this problem. 
Baker (1987) exambss methods of quantitative interprets tim that integrate 

qeokgia and micdl  log data. such ~ c h e s  will be very helpful in 
assessiq data, and the associated - * 'es, thatwillbeused in  

Dwetcn (1986) smmrizes cammn approaches t o  log 

For 

- 

axplicated numerical codes for hyclrolwc moaelw. 
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anhydrite law (<lo Am) fiw (50) 

sa l t  law (<lo Am) medim (70) 

do ld te  variable (10-50) variable (50-90) 

siltstones variable (10-50) law (>70) 

gypnrm law (<lo) medium (70-80) 

plyhalite very hi$ (50-150) med to high (50) 

fiw 
variable 

variable 

law 

laW 

med to lcrw 
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TABLE2 

statisticdl Sunrmary of Bop& nata, T.25S., R.32E. 

F b r t y - m  83 63.7 

Tamerisk 82 102.8 

A2-A3 of Tamerisk 78 13.0 

mebra 83 24.5 

1. unnamectmtor. 82 151.9 

Fustier 82 364.6 

4.12 

8.55 

4.58 

2.76 

12.3 

16.8 
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