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REPORT ON GROUND VBTER OBSERVATION EK3 

ESCRIPTIOi? OF PROJECT. Surface drainage from the entire area 

occupied by the LOS Ahnos C d t y  i s  discharged into  Pueblo 

and Los h s  canyons, both of which head in the Jemez Mountain 

Range mest of the Project, extend in  an easterly direction though 

the Project t o  a confluence approxirnatoly two miles eas t  of the e a s t  

e r ly  reservation born., belm which junction Los Blamos Canyon 

continues eastwardly t o  the Rlo Grando Mver, a distance of approxi- 

mately five miles, Tho effluent From tho existing sewage t r e a b n t  

plant serving the camunity end the TA-1 area, is n w  discharged into  

Pucblo Canyon, Effluant f'rom the new seme t roabent  plant now under 

construction t o  serve the C d t y  and the now waste treatanent plant 

which will receim! the plant waste l iquids  f r o m  the T L l  area, will 

be disaherged inta Areblo Canyon, Sanitary sewage and plant waste 

l iquids from the TAr21 area are discharged into  Los Alamos Canyon 

a b m  i t s  junction vdth Pucblo Canyon, The effluent from tbe new 

sewage treatment plant serving tho T L 3  area w i l l  bc discharged into 

Sandia Canyon which discharges dircetl;t in to  the RIO GFWJIIE RIVER. 

A Theprincipalsourceofwatersupplyfort~Projectisthe group 

of six m l l s  located in Los Glamos Canyon below the Pueblo Canyon 

To f ac i l i t a t e  a long-term study of tho movemnt of contaminated 

maste l iquids from the Project a c t i d t i e s  into d through the various 

aquifers Mdcrlying the project Site and possibly discharging into  the 

main the Los water 



takcn, n construction projcct nns sot up providing 
. . 

for tho construction of four groups of tcst rrclls, three of nhich 

nould bc locatcd in Pucblo C w o n  and om i n  Los Alamos Canyon, 

In sclccting thc gc-xral locations for tfacso groups thc governing 

considcrction nas that  o x  group should bc locatod as nccr as pm- 

ticrrblc t o  the conflucncc of Pucblo and Los Blamos Canyons; a sccond 

group should bc locatcd i n  Pucblo Canyon just bclm thc point of dim 

c k g c  of thc cfflucnt from thc cxisting scnagc t r cabcn t  plant; a 

third group in Log Umos Canyon just bc lw  thc T L 2 l  m a ,  a 

fourth group in Canyon prac t l c  ahlc point 

dischnrgc of tho cfflucnt Fran th T L l  acid nrstc scncr, I n  tho 

caso of th fourth soup ,  di f f icul ty  of acccas to  thc Canyon f loar  

for  moving in tho drilling c q u i p n t ,  as m l l  as the prcscncc at  tho 

scloctcd s i t e  of a lava flw, promptcd c dccision t o  locatc this 

group n t  a poiat on tbc south rim of thc canyon and on the cast  rim 

of thc smaller tributary c w o n  from thc south nhich c m i c e  the dis- 

charge f r o m  tho acid mstc scmr, Ewh of thc othcr groups ncro 

locatcd on thc canyon floor, 

Each group of t c s t  mils ~ L S  plaa.;lod t o  include n main t c s t  

hole, dr i l lcd ~ t h  a cable-toal r ig ,  of thc depth rcquircd to  pcm- 

trntc thc main ground natcr  body, and onc or mom offsct  sempling 

holcs, cach dr i l lcd in to  an aquifcr lying rrbovo : thc main ground nntcr 

body i f  such cn rquifcr m r c  fad' i n  thc dr i l l ing  of thc main t c s t  

hdc .  Thus i f  only onc cquifcr ncrc found abovo thc m a i n  ground nntcr 



body i n  thc d r i l l i n g  of a m c i n  t c s t  holc, only onc s a p l i n g  n c l l  

of fsc t t ing  thc main holc nould lx rcquircd in t h a t  group, 

During the d r i l l i n g  of thc main ks t  holc in ccch group 

smplos  of tk d r i l l  cu t t ings  ncrc trhcn by a rcprcscnkt ivc  of thc 

U. S ,  Geologic& S u m y  at  5-foot dcpth i n t c r v d s ,  =d thc locntion 

of cach aquifcr nas dctcrmincd. Thc samplcs of dril l  c u t t i w s  rrcrc 

and rccordcd in t h c  

c opic s arc r t t rchcd this 

Undcr Contract No. AT(29-1) -708, thc Laync-'3c stcm Compq,  

n c l l  construction contrcctor of Kansas City, tiissouri, bcgan thc , 

nork of constructing and equipping tho t c s t  nclls and smpl ing  = U s  

on Juno 1, 1949, a d  the cn t i r c  ~ o r k ,  including thc i n s t a l l a t i o n  of 

thc punping cquipmcnt, ncs complctcd on June 12, 1950, Thc Contrac- 

to r ,  or  his subcontrcctor ,  furnishcd cll drilling cquipncnt, tools ,  

drilling crcns, mil sorccns, casing packcrs, fucl ,  lubriccnts  md 

d r i l l i n g  mud, a s  ~rcll'ns tho pumps clld motors i i ~ s t a l l c d  in the c o a  

plctcd wUs. Thc Govcrnmcnt furnishcd a l l  s t c c l  p i p  rcquircd f o r  

casing thc nclle a d  f o r  ins tcUat ion  of the pumping c q u i p n t .  

Upon cornplction of the drilling, cach t c s t  n c l l  and c m h  smpl ing  

nc l l  nas cascd throughout i t s  lcngth t o  prcvcnt caving a d  t o  s c d  

off tho flow A.om any aquifors locntcd above t h a t  nhich thc ncll nna 

dcsigncd t o  tap. A l&foot  lcngth of bronzc i~ i rc -mc~pp~d  m l l  scrccn 

ncs ins tc l l cd  rt thc bottom of thc casing s t r i n g  i n  ccch ~ ~ c l l .  

A skctch shoning thc physical dbcns ions ,  d c t a i l s  of thc czsing m d  

scrccn i n s t a l k t i o n ,  and thc c lass i f i ca t ions  of thc principal  forma- 

t ions  pcnctratcd, f o r  coch nc l l ,  i s  attached hcrcto. 



IlETrJfiS OF WELL CO>ISTRUCTION, Tc st Tlcll No, 1 cnd srmpllw 

Wcll No. O,S, 1-8 arc locatcd on the f loor of Pucblo C w o n  a t  n 

s i t c  cpproximakcly 100 fcc t  north of thc Bayo Canyon Rod, end 2500 

f c c t  northvcst of thc junction of S t c b  Routo 110, 4 and thc Los Blanos 

mcin acccss rocd, A t  this sitc, tho Lap-Vc s tcrn  i?o. W driuing 

r i g  rrns nowd onto locction dcsigmtcd a s  TA No, 1-A on Juw 1, 1949, 

and drilling bcgm on Junc 8, On July U. tho holc nca cbandoncd n t  
v ' 

a dcpth of 108 fcc t ,  sincc thc lor7cr 32 f c c t  nas croolrcd and could 

not bc straightcncd ~ r i t h  thc avcilcblc tools, Thc drilling r i g  VJ - 

S o u  j4 
thcn shi f tcd  t o  a ncn locct ion six fcc t  ua&- of tho cbandoncd holc, 

thc ncn locct ion k i n g  dosigmtcd a s  TH No. l-B, nhcm drilling toga/ 
-- I 

an Julp 19, On August 23, tb drilling of this holo nas stoppcd ct j 
I 

a dcpth of 140 fcc t ,  sinco mpcatcd nttcmpts, including thc f i r i n g  ! 

of thrcc d w t c  chcxgos, hcd f i i l o d  t o  s t r dgh ton  it, /': 
On Novcrnbcr 27 thc Jcnkins Drilling Company NO. 3 6 1  d r i l l i n g  / 

r i g  m a  m m d  onto o location, dosignate13 as TH No. l-C, appro=- 1 
imotcly 20 e fcot  bsaefi of TH No* l-e, whom d r i l l i n g  b c g a  on 

7.;- / I 
Nmmbcr 29, A flow of notcr uas cncountcmd at dcpth 210 fcct,  1 - ,, 

1 - 
I 

c stimrrtcd a t  18 gol lbhs  por minute, nhich roso in thc holc t o  dcpth ( 

188 fcct, Drilling continued in opcn holo t o  dcpth 350 fcct ,  cnd ! , 

l Z i n c h  casing nr?s so t  t o  that dcpth in an unsucccseful attcmpt t o  
' 

scal off tho :7atcr produccd *om tho formation at 210L21c0 fcct ,  

Tho casing nus then pullad bmk to  dcpth 2113 fcc t ,  d tho holc bc- 

l w  tkt  dcpth ms f i l l e d  n i t h  w d ,  preparatory t o  conantine tho casing, 

Tho comcnting operation nns pcrforncd by tho HdUhr ton  Oif We11 



Ccrccnting Compcny, on Dcccmbcr 17, a d  nas succcssrul i n  scaling 

off thc flov;. of natcr i n t o  thc mil, Onc hundred b q s  of portr  

lcnd ccmcnt m r c  uscd i n  t h i s  opcrction, Billing thcn continued 

through thc 12 inch czsing t o  dcpth 642 fcct. A f lon  of nztcr nrs 

ancountcrcd a t  dcpth 623 fcct ,  thc n a k r  r i s ing  in  t h c  holc t o  dcpth a On J-cry 3; 1950, this t c s t  m l l  nas c o ~ ~ ~ p l ~ t c d ,  v i t h  
- - ,' 

627 f c c t  of k i a c h  ccsing, 1 0  f c c t  of &inch cosing m d  10  f c c t  of 

&inch m l l  scrccn, bottormsd c t  &+Z fcct ,  i n  thc holc, Thc lccd 

packcr b c b c n  thc b i n c h  =d &inch casing is ct dcpth 622 fcct ,  

Thc gcologist ls  log  hc2dcd "Test Vcll No, 1 b 1 d  the skotch t i t l c d  

Qog-Vcll No, I", Figurc 2, both a t b h c d  t o  t h i s  rcport, pc r t r in  

t o  this locction TH No. 1&, 

Thc sampling wll, offsetting Tcst 17cI.l No, 1, i s  on thc 

locat ion rcfcrrcd t o  &born, as TH No, 1-B, On Jcmw 4, 1950, thc 

Jc*s No, 3dL d r i l l i n g  r i g  ms s a t  up ovcr thc TH No. 1-B holc, 

which h& prcviollslg. tccn d r i l l cd  to depth UD fcct. J2riXLii-g bcgyl 

on J m q  5, znd continued t o  dcpth 225 fcct ,  A f lov of nctcr  nas 

cncountcrcd a t  dcpth 212 fcc t ,  the nctcr r i s ing  in tk holc t o  dcpth 

F F ~ p - n u y  this i s  tho sun; m t c r  baring fomction cs 

€&t cncountcrcd in  TH No. 1 at dcpth 210 fcct. On January 10 and 

11, 214 f c c t  of &inch c u i n g ,  v i t h  a 1 0  f c c t  lcngth of 6-inch m l l  

scrcan coupled t o  i t s  l o w r  cnd nas s c t  i n  this n c l l  and bottomcd 

ct dcpth 225 fcc t, This sapl ing  m l l  i s  dcsignatud on thc skctch 

(Pfgurc 3) cttcchcd hcrcto r s  Wall No, 0.S. 1-6. 



Tcst WcU No, 2 i s  locatcd on thc floor of Pucblo Canyon 

approximately thrcc milcs upstrcm f'rcan Tcst Rcll  No, 1, one milc 

upstrcm fram thc castcrly Projcct boundmy, a d  onc milo domstrcam 

from th point c t  vhich th offlucnt frm thc Community scncgo t r c a t  

mcnt plant i s  discharged into  this crnyon, On August 25, 1949, the 

Laync-Wcskrn No, 24L drilling r i g  vns sc t  up on this locrt ion,  

Drilling bcgnn on August 29 and continued t o  c. dcpth of 789 fcc t  

nhich nas rcmhcd on Novcmbcr 3. A a n d l  flon of nckr,  cstimatcd 

a t  four gallons p r  minute, ms cncountcmd a t  dcpth115 fcct ,  tbo c p  . I  -IT 
- 

mtor rising in  the holo to dcpth 93 fcot, Thc geologists log for  

this w l l  i n d i c c k s  .tht a sccond natcr zonc m s  cncountcrcd at 

dcpth 165-170 fcct ,  from rhich watcr rose in  thc holc to dcpth 

f 108 fcct, i No mcntion of a natcr 20% at t,%s dcpth is m-do i n  thc 
L 

driUcrt  e loeGX., TYO holcs subscqucntlg dr i l lcd as offsots t o  TH No.2 
2 

cncountcmd no ~ a k r  b a r i n g  zom a t  or mar thc 165-170 foot dcpth. I 
Thc ncin ground nctcr zorn ms cncountcrcd .ct dcpth 767 fcct ,  thc . \ 

notcr r is ing in th bale t o  d c p t h % G q  * crs* s t r ing 
J 

in th l r  tost m l l  consists of 7 7 8 G o f  &inch s tcc l  p i p ,  n i th  

approximtclp fivc f cc t  of &inch stccl pipe cnd a l b f o o t  lcngth 

of GL7ch noU sorccn a t  i ts  loncr cnd. Thc mU $areenis bottoncd 

a t  dcpth 789 fcot, and tho l c d  packer bctnccn thc &inch md &inch 

fcot. 

Sampling Ycll  A, off sc t t i ng  Tcst Wcll ifo. 2, ad. dcsigmtcd 
3 

on thc attcchcd sketch (l?igurc 5) as WcU O.S. 24, is locctod 50 

I feet  a st of Tcst Well No. 2. Thc purpoao of this m u  nns t o  I 



pcnctratc t hc  rrctcr bcaring zonc cncountcrcd a t  dcpth 165 fcc t  in 

Tcst Wcll No. 2 ,  On Sanmy 30, 1950, Jenkins No. 3&L drilling 

r i g  nas mowd onto the location, Dri l l ing  bogan on k b r ~  2, 

and conthcd unt i l  February 5, nhcn a dcpth o f  155 fcct  i7Q8 rc rckd ,  

Tho u p p r  notcr bcwing zmc ma cneountcrcd a t  dcpth 112 fcct ,  and 2 f i  
a s t r ing of &inch ocsing nas sct t o  a dcpth of152 fcc t  in an un- 

succcsfiful attcmpt to  scdl off tho flow of natcr, It nas then 

dccidcd t o  complctc tho mil i n  tho uppcr natcr bccring zonc. T b  

casing str ing nas l i f t c d  t o  dcpth 118 fcct,  tk holc f i l l c d  t o  

dcpth 133 fcct ,  md a l b f o o t  lcngth of &imh nc l l  scrccn m& on 
. -  - - -- 

a 10-foot lcngth of &inch s tcc l  p i p  nas sc t  through tho &inch 

casing, thc scrccn dcpth 132,75 Thc 

p z c b r  bchzcn thc b i n c h  a d  %inch casing i s  a t  dcpth U.3 fcct,  

This n c l l  nra camplctcd on Fctrruory 7, 

In  a sccond attcmpt to  camploto a sampling mU pcnctrating 

thc mtcr b c s i a g  zono cncountcrcd at dcpth 165 fcc t  i n  Tcst Well 

r i g  nas onto fcot  

this location 

Fbbnmry 9 and continued un t i l  Fcbruarg 14 nhon a dcpth of 225 fcc t  

naa rcachcd, Tho uppor v c b r  baring ZOTLC m a  cncountorcd at dcpth 

104 fcot, A str ing of &inch casing ms' act t o  dcpth 123.5 fcct ,  
-- . 

ahich shut off thc flow frfr$m thc uppcr zone,'-Tb dril l ing continued 

through thc &inch casing to dcpth 225 fcct,  but no rratcr cas  found 

bolm tho uppcr zonc. Thc holc nca ordcrod a w o q d ,  thc casing 
- ;-. .* . . , _  I 

y . -  ' t -  ' I  

nas pullod out and thc h o b  f i l l cd  rrfth sand. / .  , 
4 - !  '. -1 

I - - .  



I n  th thi rd  nttcrnpt t o  coanplctc c s a p l i n g  nc l l  pcnc- 

t rc t ing thc m t c r  bc,-ring zono cccountcrcd rt dcpth 165 f c c t  i n  - 
Teat Vcll No, 2, th Jcnkias d r i l l i ng  r i g  ras movcd t o  c locction 

36 f c c t  north.r;cst of Tcst WcU No. 2, Drilling bcgan c t t h i s  

locction continucd un t i l  nhcn 

dcpth of 225 fcc t  nm rccchcd, Thc uppcr m t c r  k c r i n g  zonc ncs 

cccountcrcd a t  dcpth 103 fcc t ,  ilnd 126-5 fcct  of &inch ccsing 
7 - 

nas sct i.~ tha holc nhich shut off  thc flon from t h i s  zonc, 

Drilling continued through thc &iilch casing s t r i ag  t o  dcpth 225 

fcct ,  but, cgnin, no n r t c r  nas found bc lm tho uppcr zom. Thc 

halo m a  ordsrod abondoncd, An a tkmpt  m s  ncdo t o  p u l l  a d  

sn lvqc  the &inch ccsing, ~ i t h o u t  succcss, Tho casing rras ccppcd 

om foot cbovo ground l ino  , clad lc f% i n  t h c  holc, 

Tcst Well No, 7 is locatcd on thc f loor of  Los Alamos 

Carion npproximctcly, 3000 fcc t  mat (upstrcm) f i c m ~  the ccs tcr ly  

Project boundary, On Octobcr 6, 1949, tbo Jcnkine No. 3 6 4  drill- 

ing 

Octobcr 7. 

movcd onto this 

On Octobcr 23, 

in  thc nrcnch s q w .  

location 

ct dcpth 362 fcot  tho d r i l l  

fo r  tools in  tho holc 

ct 12 30 on that d a b  d cantinuod nithout succcss until 2100 

on Octobcr 30, a t  rrhich timo it nas doci&d t o  nbcndon thc holo. 

Thc dr i l l ing  r i g  nrrs shiftod t o  a acc locction 8 f c c t  ncs t  of thc 

a b d o n c d  holc, nhcro drillLag bcgcn on Novombor 1, end continucd 

until Movcmbcr 20, nhcn c depth of 815 f c c t  hcd bcon rocchod. No 

natcr  nas cnaountcrcd cbovo dcpth 7901 chcro thc  mcln ground natcr  



Z O ~  i E s  recchcd; th: ~ ~ . t o r  r i s iqg  in t h ~  h o h  t o  depth ?Oe3i - .  ,' -- 
The d n  casing s t r ing  i n  t h i s  ml1 is of l e i n c h  s t c c l  p i p  OX- 

tcnding to  dcpth 811 fcct ,  A lOIfoot lcngth of m l l  scrccn c i t h  

c. 10-foot lcngth of &inch s t c c l  pipc ncdo on i t a  uppcr end nr.s 

s c t  c t  dcpth 815 foct  rrith thc l c t d  sccl  b t n c c n  thc b i n c h  pipo 

cnd t h c  lOIinch ccsing at  dcpth 795 fcct,  No srmfling m l l  ncs 

dr i l l cd  offsc t t ing  this Tcst R c l l ,  sinco no natcr  bccrlilg zonc cbom 

thc mcin ground nctcr  body ncs pcnctrrtcd in thr, drilling of Tzs t  

Woll No, 3, ( h o  Figure 6) 

Tcst Wcll No, 4 i s  lmctod  in LOS Alcnos ct c point 221 f c c t  

north of Cmyon Rocd cnd 293 fcot  northccet of thc scccgo l i f t  

s ta t ion  ct 2610 Canyon Rocd, This site i s  on thc ccs tcr ly  r i m  of 

the brunch ccnyon i n to  nhich tbo ofYlucnt from thc non xstc 

m n t  plcnt i s  dischmgcd, cnd cpproximctoly 1100 f c c t  south of th 

sou thcru  r i m  of Pucblo Canyon, On IJovcmbcr 5, 1949, thc Lrgno- 

'i?cstcrn No, drilling r i g  ras moved onto tMa  locction, Drilling 

bgan on Novcmbcr 10, cnd contincd u n t i l  1.-rrch 8, 1950, n k n  a dcpth 

of 1205 f c c t  ncs rcachcd. Wctcr nas cncountcrcd in thc hole at 

dcpth U84 f c c t ,  tb cztor rising t o  dcpth 

ccsing s t r ing  i s  &inch s t c c l  pipc, nhich ncs s c t  at dcpth U95 fcct ,  

A lOlfoot lcngth of &-inch m l l  sorcon, c i t h  an l l - foot  lcngth of 

4 h c h  s t c c l  p i p  c d o  on i t e  up,wr cnd, was so t  riith i ts  lover 

cnd ct dcsth 1205 fcct,  Thc l e d  s c c l  b c t x c n  the &inch pipc d 

ttY, &inch ccsing is a t  dopth 1183 feot, Sinca no mtcr bcari?g 

zono rrlls p n c t r r t c d  chow tho 1184 foot dcpth, no smpUng ncll off- 

setting thc main h o b  nne dri l lod,  (Scc F'i&uro 7) 
9 



ÿÿ PI^ EQUIPlXNT. The f o u r  Tast T?clls cnd the tno smpling mills 

constructad undcr th i s  projcct mrc cquippcd ~ 5 t h  c lcc t r i c  motor 

Tho so 

pumps m d  motors ncrc mmufncturod by the Rcda Pump Compw of 

Bmtlosvll la ,  Oklchoma. In this typo of pumping unit thc m o t o r  

and pump, boltcd t w t h c r  t o  form a singlo unit, cro lomrod in to  

tbc crscd r x l l  to thc dcsircd dcpth on thc cnd of c 1 4 2  inch 

s t cc l  pipe colrrmn, nhich cftor thc inat&tion scrvcs as  the p q  

d i s c h g u  column, The por7cr cablo, cntcring tbc motor through a 

nater-tight scalod glcnd, o ~ t c i l d ~  t o  the notor control box a t  tho 

m l l  head, is  cnchorcd t o  tho d i scharp  column by means of 

s tc in lass  s t cc l  bads s p c c ~ d  c t  5-foot in to rvds .  Tho motor i s  

canplctcly cncloscd in u mtcr t i gh t  s tcc l  housing; i s  of tbc 

cupccitar typo, 220-volt, singlo pbso,  2-polo, 3450 RPU at full 

locd. Tho motor is  of squirrel ccgo construction. Thc stmtcr 

is  mcchcnically bo~adcd t o  tho housing. Thc motor operating snitch 

is c ccntrifugrl srsftch locatcd ct tk both of thc motor s H ,  

rhich disconnccta thc s tcr t ing nfnding ~ h n  tho motor rccchcs 

oporrting spccd. Thc notor is  f i l l o d  rrith trcnsformcr o i l  a t  tk 

fcctory, and nocda no furthor cddition of oil. A conicrl chcck 

mlw in tho h a d  of tho pump closos nhcn thc pmp stops a d  prc.. 
-d- ['I 

vcnts of tho pump dischmgc col~mm, In crch i n s t r l k t i o n ,  - , \ 

a smell sni fk  holc nas dri l lcd  in thc disch+rgo column five feet 

t o  prcrtront IPba marrgsmerrt of d i s W g e  adurn at the &U . '  
head is indioated on thD attached sketch, (Fig. 8) .  



Thc follorAng tc-bulction indicctcs, cs t o  ccch ncU, the 

pump nodcl numbcr, sizo of notor, dcpth of sct t ing from ground 

lcvs l  t o  c c n k r  of rrc-tir in lc t ,  thc pump md motor s c r i c l  numbcra 

a d  thc cpproxlmetc pumping rctc fo r  thc pum?ing cquipmcnt in- 

s tc l lcd thrsrcin: 
Dcpth Pump f :c;-i;or Disc &go 

Wc 11 pump Ijotor of Sericil Serial  Rctc 
No. P'lod,No. H.P, S c t t i r ?  No. KO, OR? 

-9 G- 

1 6&11 3 637 6528 5-1050 8 

Upon camplction of i i l s t d l c t i on  crch pmp ncs opcrrtod for 

n suff ic ient  lcngth of timc t o  asccrtcin thc t  it hcd bccn propcrly 
7 

inskllcd md conmctcdj both c l c c t r i c d l y  d n~chcnic-, cnd 
4 

t h ~ t  it nould dclivcr mtor ct thc roll hod. .  
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TEST HOLE NO. 1 

Puoblo Canyon 

Altitude: 6.373 fcc t  
Top Concrcto ~asc-~lcv,-637l,74 

Sand, finc to  mcdicnn, md silt. 

Thc grcins c r c  mgulcr t o  s ~ b - ~ g u l c r ,  
Chtcricls arc qucrtz, s a id inc ,  md Bm- 
dcl icr  tuff. A fcn s r .  h.r.gmnts of sub- 
mgula t o  sub-roundcd pumicc cn: prcscnt. 

Scad Cnd grcvcl, nith s i l t y  clag* 

Smd ald grcvcl camposcd of v t r y i n g  
mounts of ntoditnn to ooc2so s a d  md 
mdium p a e l .  I n  gcncral sand is morc 
2-t thcn grasl, !nu sand is.com- 
poscd of angular to s u b ~ u r  fix;.: 
mcnts of qwr t s ,  sddim, and andoaito 
cud dccito dcrivcd f'ran Chicoma v o l c d o  
rocks. Sow, of thc subangular grains 
of q ~ t ~  and d d i n o  ahm ~ORI SLW~UCCS. 
Thc g r m l  consists of cng\lllur to &oat 
sub-roundod frcgmcnts of rcldcd Bmdclicr 
tuff ,  l i g h t  p c y ,  dcnso rhyolite, end 
Chicomn valcrnic rocks, rd th  thc Chicom 
rocks prcdominmt. Pumicc ie proscat 
in  mry nmnll cmotmta. Silfy clcy i s  
p s c n t  throughout tk =no, 



Tcst Holc No. 1 - Continucd 

Dclsth 
( fcot)  

Whitc Roclc Canyon basa l t  

Vcry dark gray t o  blnck finc-grcincd bcsc l t  
contcining a fcn smrll phcnocrysts of o l i -  
vine. Thc &sat consis ts  of cl tcrnntc vcs- 
i cu la r  cnd non-vcsiculcr zonos es f o l l m s :  

50- 58 Vcsiculcr basc l t  r d t h  oxidizcd 
fragmcnts, and s i l t y  cli?y a t  
top 

58- '77 No-vesicular, jointcd basal t ,  
77- $8 Vesicular base l t  d t h  rcd, s i l t y  

clay-f i l icd vc siclcs.  So~m 
oxidimd f r c p c n t s .  

9&ll7 Nan-vc s i c u l s ,  j ointcd bcsc l t  . 
U7-126 Vesicular b a s d t  A t h  rcd, s i l t y  

clay-f i l l ing m? sic10 s. 
126-138 Nan-vc s i c u l r r  , j ointcd bcsalt. 
138-173 Vosiculcr basc l t  :dth rod, s i l t y  

clf!y-filling vo s i c l c  s; lz rgc  
fragmcnts of oxidizcd bcsc l t  
a l so  arc prcscnt, 

It i a  poasiblc that this scqucncc rcprcscnts n 
acrios  of thrcc t h i n  flows. 

In tcr f lon  zonc . . . . . . . . . . . . . . . . . .  173 1765 

Thia zom cons is t s  of angular f ragmnte  of . 
vcsiculcr and oxidizcd bascl t ;  pinkish buff, 
s i l t y  clay; and a fen s m d  su'bangulm t o  
subroundcd Fr-nts of cndcsito m d  drc i to  
dcrivcd from Chic- volcrnic rocks. 

EIiddlo f l o n  . . . . . . . . . . . . . . . . . . .  1762 210 

Eibdium gray t o  dcrk gray, fino-graincd b a s a t  
nhich nppacrs t o  contain n l m p r  proportion 
of fcldspar  cnd olivino than tbc uppcr f l o n  
zono. Tbc u p p s  4 f o c t  of thc f l o r  i s  vcsi- 
cular,  thc cen t ra l  part norwircsiculcr, and 
thc lormr 5 fco t  vusicular, 
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Test Iiolc No. 1 --Continucd 

Depth 
( f cc t )  

This zonc c o l s i s t s  of c q g l a r  frsgmcn5s of 
bc-scat, md a l i t t l o  s i l t y  clay. 

A pcrchcd rrator zonc ncs cncounterod at  
2J.2 f c c t  and thc t ~ a t o r  rosc t o  184,90 
f c c t  bclor; &round surfacc, Thc holo c c s  
b d l c d  ct thc r a t c  of 45 gcUons pcr min- 
utc  for 15 miautos d n draxdorn ol' 15 
f c c t  rcsultcd. Thirty minutcs m r c  rc- 
quircd f o r  c rccovcry of l.4 f c c t  and i n  
33 minutes thc aatcr stood ct thc s a c  
l c v c l  rs bcforc bciling. 

Loner f lm . . . . . . . . . . . . . . . . . . .  a 5  255 

This basa l t  appcms t o  bo i dcn t i cc l  v i i h  
tho middle flon rcck but possibly c o n h i n s  
morc olivine., Tho top 7 f c o t  i s  m s i c c l m ,  
tk c c n t r d  pcr t  non-vosiculcr, and tho 
l o r o r  13 f c c t  i s  m s i c u l a r  cnd s l i g h t l y  
reddened by ddi*ion. 

Grcvcl zono . . . . . . . . . . . . . . . . . . .  255 WO 

Sand d gravcl; z.nd clay, lamimtod, 

Sand and grcml ranging &om mcdium t o  
c o ~ s a  sand cnd fi11c t o  mdim graml, 
The zono i e  pmdominctoly angulrr t o  s u b  
roundod sand rh ich  is composcd of quartz, 
q w t z i t c ,  bescl t ,  Chic- rock, p y j  
dcnec rhyoli te ,  gray, glassy rhyolite, mi 
a t rccc  of ycllonfsh chdccdonic silica, 
Chicoma rocks prcdaaninnto. T h  angular 
t o  subroundcd grovcl is composcd chicf ly  
of Chicorm: rocks, brrsclt , . and qumtz i to  , 
but d l  amounts of gray dcnec rhp- 
o l i t c ,  pink r w o l i t o  ( 1 )  cm gravel 
sizo. Largo mounts of clay aro p s o n t .  
a t  thc f o l l o i S ~ g  dcpths: 320 to 355 fcot ,  
388 t o  400 fcc t ,  and 4.05 t o  a5 foot. From 

340 t o  348, nnd 390 t o  395 f c c t  rll clay is 
f inc ly  laminated and f'reo of s i l t  and sand. 



- 
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Tcst Holc 20. 1 Continued 
D c ~ t h  
( fcc t )  

From To 

FJhito Rock Cai~yon basel t  (?) 

Elaclc, w r y  finc;ly vesicular basa l t ,  modcr- 
a t c l y  r i c h  i n  oli-rinc , and containing a fc:: 
, t iny phcnocrysts of plagioclaso, Also prss- 
cn5 in s m a l l  anou~ts  arc small. sxb-roullrlcd 
t o  ro-mdcd pcbblcs of -dositc and dr-ctts 
d c ~ i v c d  rYon CLcona volcmic rocks; ad gzay, 

. . 
ticnsc rhyolitc, 1'; i s  bclicvcd t h a t  fhis 
zonc rcprcsoats a LnsiiLt f lon  or  ~ T o ~ . r s  tha-b 
incorporctcr! som e l u v i a l  n a t c r i d s  12.m 
the unbr ly ing  F ~ c '  gravel. Onc .f'rqprjnt of 
basa l t  nns obscl-xd vhich oontqincd s pcbblo 
of Chicomr ixdcsi-l;o. Thc zonc contj ins  a b m  
dant th in ly  - lminatzd ,  $ast ic  ell-ay bcb~con 
thc folloning dcp;hs* U,0 t o  445 fcct w.d 458 
t o  477 fcot ,  This c lay  i s  buff colo:xd and i s  
frco from smd a c l  silt, It i s  nct  h o r n  if 
this cloy rcprcscnta in to r f lon  deposition or 
m a t o r i a l  incorporated in advancing biis9.t. 

Gravol v i t h  somo s a n d .  '. . . . . . . . . . . .  510 605 
2 rs- 

--- 
The p a w l  is  subangulzr  t o  subroundcd *. 

-. 'T ..' 
md is composcd chicf ly  'of Chicoma volcanic 
rocks tkt rangc rip t o  3/4-inch i n  diamctcr. 
Also pmscnt in smal l  amounts arc quartz; 
gray, denso r b o l i t c ;  grey, glassy rhyolitc;  
and ~ r h i t c  , pumicc ous glcss  ( 7) . Thc zonc 
apparently contains a l i t t l c  f inc ly  vcsicu- 
lar basa l t  a t  thc top but this may bo caving, 
Tho sand grains a m  angular t o  almost sub- 
round and rangc f r m  ncdiun t o  coarso and arc 
composod of quartz, Chicom rocks, pay dcnso 
rhyolite, gray glassy rhyoli tc ,  and   hi to 
pmiccous @ass (?) . 



Tcst Hob i.10. 1 - Continucd 

From To 

Gravel andclay; s a c  s a n d , .  . . . . . . . 605 642 (Bottm) 

Thc pc.vcl  i s  sub-angular t o  subroundcd and 
rungcs up to  2 inches in dicmctcr md i s  co- 
poscd largcly of Chicom volcanic rocks. Thcrc 
i s  sow: qucstzitc; grmitc;  gray dcnsc rhyolite; 
and volcanic rocks forcign t o  thc nrca. Clay 
i s  abundrnt a d  i s  grayish pink, i n  pmt s i l t y ,  
and contains soft, nhito rnutcrial and flakcs 
of bia t i tc ,  It rcsemlilcs thc clay i n  thc 
Snnta Fo formation, Tho subangulm t o  sub- 
roundod sand grcins rmgc *om mcdium t o  cocrsc 
and arc camposcd chicfly of qurrtz. Ground 
natcr was cncountcrod nt 623 f cc t  cad tho 
rater rosc t o  584.W fcc t  bclon ground sur- 
fccc. Tho h o b  ncs boilcd et tbo ra tc  of 
15 gallons por ninut0 for 30. minutc e and a 
drurrdonn of 20 fcot  rcsultcd, according t o  
thc dr i l l c r ,  Tho timc rcquirod far r u c m r y  
ma not obscrvcd. 

Casing record: 

l&inch I D  casing sot a t  51 fcot  8 inchce. 
12-inch I D  casing c i t h  13 7/8=inch driw, shoo 
sc t  ct 2W fcot, 
%inch I D  casing m e  run t o  627 fcot. 

10 fcot  of &inch L a p  scrcc, nith 10 f cc t  of 
L inch  I D  aosing, on top cnd, nes m t  ct 642 fcct. 
Scrccn csacnbly cxtcnds up into &inch I D  casing 
( to  622 fcot  bclon LSD - 10,;;cr ond of scrcon at  
642 feat). 

Total dopth of holc 642 fcot. 



Goologists Log 

TEST IIOU IiO. 2 

B l t i t ~ d c i 6 , U b . l  fcct  
Top Coacrctc BESO - Elcv:66Lb7.63 

DriUcd by Layno-Ucstcrn Co,, Aw, 29-lJov,4, 1949 

b p t h  
( fcct)  

From To 
Alluvial c m r  

Soil sonc . . . . . . . . . . . . . . . . . . .  0 1.5 

Sand fino t o  ncdiun, and silt. Grnins 
angdor t o  m~mgu~ar. ~btcrids crc q-t., 
eanidinc , &nc? Bandclicr tuff., A fcn roundcd 
piccca of palo pinkish-date pumicc arc proscnt, 

S d  cnd grc-vcl, S ime rmgc From cotrec 
amti t o  mcdim grcml, Tbc scsd is  campoacd 
of q u l c r  t o  a u b - m g u h r  p i n s  of quartz 
d smidhc.  Qucrtaoids am rm. Tho 
gram31 is coa;lposcd of - mgulrr fragmnts of 
mldcd Bc~adclicr tuff ,  rhyolitc, and Chicoracr 
volcanio rocks, 

Bcndclic r tuff  

. . . . . . . . . . . . . .  Tcnt Rock mcnbcr ( ?) ll 

Plmiccous tuff* Bngulcr t o  subwgula r  
f r q m n t s  of pumico rm.y;' up t o  3/4 inch 
i n  di-tcr cmbcddcd i n  l i gh t  pry rsby tuff ,  
Th, ptlnicc i s  l i gh t  k-rcy t o  pclc pinkdsh , ~ t y ,  
s i f k s ,  cnd ccrrioe phcnocrysts of quarts 
sanidino ( 1 ) .  fiom 30 t o  35 foct  m found a 
fcn f r p n t s  of l i gh t  grcy, dciw rhyolitc. 

u c r  fragrxnts of ~ ~ h t  p c y  t o  rrhitc:punief 
rcngfne up t o  1/2 inch rcross, cmposc of thc 
zone, T l d s  ptanica c o n t h s  m c r o u s  phcnocrysts 
of qucrtz (so= of nhich m q ~ ~ ~ t z o i d s ) .  Othcr 
nrtcricls prcscnt m z n y l c r  fYcpcats of r h y b  
litc a d  similcr f i q p c n t s  o f  Chicomc volccnic 
rocks t h r t  r q c  up to  l/4 inch   cross. 



Tcst Holc ;lo. 2 - Continucd 

ncllth 
( fcct )  

From To 
Pup gravel zonc 

. Gram1 rAth somc sand . . . . . . . . , . . 63 103 

T h  grcvcl, rmging t o  cbout 2 ii~chcs i n  
d i m t c r ,  i s  su-gulcr t o  subrouzldcd. 
It i s  composod chicfly of mdcsitc cnd 
dzcitc dorivod &on Chicoma volccnic rocks. 
Other mntcricls prcscnt arc l i gh t  gray t o  
pinkish grry, dcnso rhyolito d a l i t t l o  
pumicc nhich m y  bc caving from othcr lcvcls. 
Tho scnd p c i n s  m ctngplar to subangular 
d W O  C ~ ~ O S C ~  of tho SGnC IIlCltOriaS a8 
thc gavel. Also prcsclt,  .possibly itl th in  
strorks, is a l i t t l c  clay. 

S i l t y  clay n i t h  samo sand rrnd q v c l  . . . , 103 110 

Thc aonc is  largcly pinkish buff, s i l t y  - 
clay nhich contains tiny arcaa of nhito . 

pondory matcricl, s m d l  flakes of biotite , 
Md p i c c ~ a  of finc gravel. This clcy i s  wry 
plast io nhon mt, TIE g n v c l  is  subcngulcr 
t o  subroundcd md r q o a  up to 1/2 inoh 
in d i m t o r ,  It i s  ccaposod chicfly of 
mdcsito and b c i t o  dorivod &om Chicoma 
rocks. Light gray, don= rbyolito is also 
prcsont in s m d  amountse T b  8Md p s c n t  
is  composcd of q w t z  nnd dcrivntivcs of 
Chicom rocks, It i s  t o  sub-- 
lar and rrvlgoa *am rncdium t o  vcry croorso. 

Thc grvc1;rmging up t o  about 2 4 2  inchcs 
in diamotcr, is subalgular  t o  subroundod, 
It i a  camposcd chicfly of Mdcsito da- 
c i ta  dcrivcd fkan Chicana volcanic rooks, 
Light p a y ,  dcnao rbyolita and f b l y  collr. 
ulur, ?hito p ~ c o  nro prcscnt in Rnn71 
amounts, S i l t y  clay i e  clso p s c n t  i n  wry 
SClLIU mounts, 

Pcrchcd mtcr zono oncountcrcd bctnccn U2 
cnd 115 fcot. Ratcr roso t o  92.70 fcot k l o n  
ground surfacc, This zono apprrrcntly yicldcd 
approxhatcly 4 gallons por nin~rtc pcr foot 
of drcndorsn (by bail ing).  



Tcst Holc i?o, 2 - Continued 

-. Dopth 
.--  ( fcc t  

F'raan To 
Scndy, s i l t y  clcy r i t h  gravel . . . , . . , 125  - 'U6 

Thc clay in this zone i s  pinkish buff, 
s2ndy t o  siLty and contains scam fino 
grcvcl i s  sub-@or t o  subroundcd and 
rmgcs up t o  1/4 inch i n  dimctcr. It is  
composcd chicfly of rndcsitc znd dacitc do- 
rivcd from Chicome volcmic rocks, Trcccs 
of l i g h t  grcy, dcnso rhyolitc and nhito, 
f incly ccllular  pumico aro proscnt, A thin 
zono af gravel cnd smd, ?Ath grcvol prc- 
dominating, occurs botnccn 135 and 141 fcct ,  
This matcrirl is also coqoscd of Chicoma 
volcanic rocks, 

Gravol n i th  c littlo s d ;  rrith claycy zones Ub - 335 

Tho subcngular t o  subroundod gravel is  
csscnticl ly all dcrivcd from Chicoleo. vole 
cmic  rocks. Thcm nro only trnccs of 
l i g h t  grcty to .  pinkish-pcy, dcnao rhyo, 
l i tc nnd grqy, glassy rhyolitc. Grcvcl 
sizca rt?ngo up to 1/2 inch i n  diamotcr, 
The send is  conposcd of angular t o  s u b  
angular grains of qucrtz cud Chicom rocke, 
It rongca from nrcdlun t o  cocrsc. T k  zono 
i s  noticeably clayoy bctnccn thc follonlng 
dcpthst 155 t o  165; 175 t o  180, d 195 
t o  200 fcct ,  and tho cnt i rc  zonc is cppar- 
cnt ly  clayoy, A zono of large, subroundcd 
pobblos i s  p r o s n t  botwon 215 and 220 f c ~ t .  

Encounkrcd pcrchcd vabr zone bctnccn 
165 Md 170 foct, Watcr rots  to 108.10 
foct  bolon ground surfacc, 

Thc sand rcnq;os from fino t o  mcdlum ni th  tho 
grains prodaminatclp rmgulm but rmging to 
subangular. It is canpoacd of qucrte, Chi- 
cana mtcrials, d samo gray, e;lnsay rhy- 
ol i tc ,  Tho pawl  i s  compoecd of subcmgulcr 
t o  subroundcd pioccs o f  Chlcomu rocke that 
rnngo t o  1/2 inch in dianctor. 



Dorsth 
( fcc t )  

Gravcl n i th  some smd; o l a y ~ y  zonos , . . . , , 340 380 

S m  as U6 t o  335 fcct,  P o s s i q  cr 
s l ight  inarcasc i n  mount of gray, 
glassy rhyolite. 

PcPnicc zono 

Ibst of thc gravcl is  l c s s  th 1/2 inah in  -- 
. -, 

dimctcr  znd rmgcs From cn@m t o  s u b  
angular, Tho grcvcl wgrcgctc i a  cmposcd 
chicfly of pumicc cnd Chicmc volcrnic rocks 
d t h  the r c t i o  of puuicc t o  Chicorm materials 
vcrrying though tbc zono, In  gcncral, tho 
puanioc l a  m m  abundcnt than tho Chiconn rocks; 
h v c r ,  Chicom rocks cqual: or cxoccd tho 
pumice a t  tho fo l loxhg  dopthsa 380 t o  390, 
475 t o  500, 54.0 to 555, 5 8  to 598, 630 t o  658, 
cnd 690 t o  700 fcct. Tho pumicc 4 th ia  zom 
rmgoa from rhlto through l ight  grny t o  pclo 
pinkihbuf 'f ,  It varios from a vcry finely 
cc l lu l t r  pumico t o  a dcnso, puDnicoous glma, 
Phcnocrysts of bioti to,  quartz, cnd zloasy fcld- 
spcr ( a t  l c c s t  scum of Mob is plagioclaso) 
arc p s c n t  but ram, Also prcscnt in .md. l  
amounts IK) grpy, do- rhyato;-gray, glassy 
rhyolite; and tracoa of prlc grey, pcr l i t i c  
glaaa, Tho angular to  sub-angulcr sand grains 
rcngo from fino to c m s o  m d  consist of 
qurrrts r3ld prrmicc. 

Lonor ~;-'avcl aom (LondcrmiUr typo gr rml)  

Tbo scnd, pinkish grry t o  grrpish pink, rmgca 
from fino to cocxeo and tho grains a ~ ,  s u b  
cngulrrr to subroundcd, The nntcricla capos- 
ing thc smd.arc q w t z ,  colorless to pink- 
i s h  fcldspcr, and chalccdonic s i l ica ,  Tho 
5 c v c l  rangce up to %1/2 in d i m t c r  
cnd consists of subroundod t o  roundcd picccs 
of q m t z ,  qu&rtzitO, grcnito p o ~ t i t c ,  fcld- 
spcr, a113 volcmic rocks, Thc volcrnic rock8 
arc rhyoli t ic  t o  bccsaltic, S m  clog i a  prc* 
cnt  through tho zonc end i s  noat cbundmt 



Tost Holc No. 2 - Continued 

bctncon 700 clld 712 fcct ,  Chicamn volccnic 
frcgmcnta m vcry rm. Ground mtcr nns 
cncountcrcd bctrxon 765 and 770 f cc t ,  2nd 
thc 172tcr rosc t o  758.90 f c c t  bclon ground 
surfccc. When the holo nns boilcd at  tho 
r z t c  of l2 gallons por minuto any b a r d o m  
tht resul tcd could not bc ncasurcd, rccord- 
ing t o  thc d r i l l c r ,  

1 6 V D  casing s o t  at 57 foct,  
12" ID casing first s o t  a t  Ul f c o t  but follormd dm.n holo 

cnd f i n a l l y  s o t  at 19'7 fcct ,  
lon I D  casing s a t  at 519 fcot,  

8 R  s o t  ct 778 foct,  
10' of 6n scrccn ac t  - at  789 h c t ,  
Holo blcn cir n t  270, 280, md 435 fcot. - 



Gcologistl s Log 

TEST YOLE 110. 3 

Los Alc~os Canyon 

SE&e Scc.13, T . 19t?. , R. 6 E. 
Altitude: 6,625 f cc t  

Top Concrctc Bcso - Elcv. 6625.31 

Smd, finc t o  ncdium and s i l t  

Grains arc angulcr t o  sub-a~~ulcz, Y i r i c l s  
nrc quartz, s d d i n c ,  hid B a i l i c r  tuff, A - 
fcn small f i q p c n t s  of subroundcd t o  roundcd, 
palc piakiah-~:h1tc pu~dcc aro prcscnt. 

V d b y  fill e . . e e r . e e . . e e e . e e e  5 372 

Sand and gravel 

Smd cnd grcvcl caanposcd of cqucl amounts 
of mcdim t o  cocrso sand and mdim grrvol. 
Thc sand is composed of angulcr t o  s u b  
angular f 'rqpcntr of q u r t z  cnd &dine, 
Grcvcl consists of angular t o  subhngulm 
F r q p n t s  of ~ ~ c l d c d  Bcndclior tuff, l ight  
grey, dcnsc rhyolite, and Chicamrr volurmic 
rocke, A lit= s i l t  is prcacnt through 
tbo zonc, 

Bandclicr t u f f  (?) . . . . . . . . . . . . . . .  Tcnt Rook ncmbcr (?) 37f 175 

Pumiceous tuff td th  Prqmcnta of v o l c d c  rock 

Poorly conaolidrtcd, p i d d s h  buff cnd grey 
tuffaccoua nc.tcrial cmposod of quartz, 
amidinc, pmico, a d  esh. Thc mtcricls 
proscnt nrc chicfly m a r  Frcgmcnte, Th, 
pumicc vcrics f rm nhitc t o  pelo p h k i s h  buff, 

consiats of f r q p c n t a  r a g i n g  up t o  114 
inch ccross, It m i c a  from mllulcr, s i lky 
pumicc t o  a pumiceous glass end c c r r i i s  phcn* . 
crys t s  of quartz (samo of chich yu, qucstmids),  
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k p t h  
(fcct)  

From To 

and .snnidino (?) . Thc f r q ? c n t s  of volccnic 
rock arc chicfly mdosi tc  Md dacitc dcri-xd 
from Chic- rocks, but mcll f rqpon t s  of 
rLhyolitc Cleo m prescnt, Tbie zom con- 
tnine samc fiagmcnts sh~;,Ing corn surfacc s 
and it is poss ib l~  tkt t i c  material nas a t  
l ea s t  in pert dcpositcd in mbr, 

Gram1 soar, 

Thc sub-cngular t o  subroundcd grcvcl is 
csscntial ly dl dcrivcd from Chicom vol= 
cf-nic rocks and ranges in sizo up t o  1 inch 
in diamctcr, Thcro ma only trrcos of pumi- 
ceous glass; grw, donm rhyolite; aid grw, 
glcsey rhyoutc, Tho smd, raging from fino 
t o  coarse, is  a c r  t o  subangulcr mi i a  
cmposcd of thc samo mtCriQlt3 td t h C  graml. 
T b  zana is noticccbly dcycy bctvcon tho 
follcn5n.g dopths: 190 t o  197, 210 t o  215, 
m d  225 t o  239 fcct. . Tho olcy i s  brick rcd, 
vcry plcstic nhcn not,  and cpparc?ltly occurs 
In t l a  bcds, 

Whito Rock Canyon basalt 

Very dark grcy t o  black, f l n c - ~ a i n o d  
basalt containing a fon t iny phonoarysts 
of olivine (?), Thc uppor 6 fcct  of tho 
f lm is vcsiculcr, thc control part  i s  
non-vesicular and tho l m c r  25 f cc t  i s  
highly vcsiculcr  cnd s l ight ly  rcddonod 
by oxidation. 

T h i s  zonc consists of c?ngular.frcgmont~ of 
msiculur and oxidizcd basfi t ,  sub-roundcd 
pcbblcs of cndcsitc, and samo olay. 
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b p t h  
( fcc t )  

Andcsitic (?) basrlt ( l m r  flon) . . . . . 
& z s  t o  contain a high proportion of 
fcldspar, This bcsnlt i s  s l igh t ly  
corrscr g c i n c d  than tho uppcr flon. 
Tho u p p r  11 f c c t  of thc f1on.i~ vcsicuc 
1~ ad rcddcncd by oxidrtion, the ccn- 
trd pert i s  n u ~ t v c s i c u l x ,  znr!. the lmr 
4 fco t  is  vcsiculm cnd slightly rcddcncd 
by ofidation. 

Upper Gravcl zono - - 
~,~l,*rJe, - 1 , , asp 142 
JAxwd. cnd s a d ;  r l t h  somo clw3i. /. . . 388- 530 

Tho rmylcr to  subangular grcvcl rangcs 
up t o  1 inch in diamctcr and i s  conposcd 
chicf ly  of nndcsitc t,nd dmit@de&zad 

O t h c r  mntcr- 

Uta; gray glnss rhyolite; md o trocc of 
pmicoous @ass F. Tho 6, mdim t o  
coarse, i s  capoacd of &cr to submgu- 
l c r  F r a p c r t s  of q d r ,  cnd tho scum 
matcriole as composo thc graml. 
ad-scud immcdictcl~ cI 

9- 

Ptrmioc zonc 

Gram1 w i t h  somc aand .. . . .. . . . . . . 530 620 
Tho g c m l  rcngca from -angular t o  sub. 

cnd most frrgnonts cn! l o s s  thrrn 
1 inch i n  dicmctcr, Thc mtcricls can- 
posing thc gram1 m chicf ly  pumico &nd 
f r q p c n t s  of  Chicom volcclaic rocks 15th 
tbo r a t i o  of punicc t o  Cbicamc f rqpcn t6  
vcryfng through tk zono. In gcmrd, 
tho pumico Is mom abundant thcn Chicoma 
fragments, but from.525 t o  555 f c c t  tho 
Chlccwa fiagrcnts  cqual o r  omccd tho pum- 
ice, Tho p d c o  in t h i s  eom rcngcs fim 
nhitc through Ugh t  gray t o  p ~ l o  pinkish 
buff, It vcrios from n vcry flIacly co l l u lm  
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pumico t o .  a pmiccous glass. Phnocrysts  
of qucrtz, and glassy fcldspar (at l c r s t  
somo of which i s  plcgioclaso) rn rmc. 
Also p s c n t  in a n d l  mounts arc gray 
dcnsc rhyolitc;  g r q  ~ l c s s y  rhyolitc; imd 
t rcccs  of prlo gr~ay p o r l l t i c  glaus, Tho 
sma grains rn t o  SULCWICZ, 
rc"ngo from f inc  t o  c-sc m d  consist  of 
qucrtz, pw.icc, ?ad Chicmo natcr icls .  
The zonc i s  vcry d q c y  bckccn 595 =d 
612 fcct. 

Thc  s a d  i s  ?inl-ish sco.y t o  g r w s h  pink 
2nd rmgos from fLac t o  corrsc =d tho 
p c i n s  cn: subcs lgu lc~  t o  sub-roundcd, 
Tho matcricls composing thc sand cro 
chic fly qucrtz, cad colorless t o  pinkc 
i s h  fcldspcr. Sonc pink c ~ c c d o n i c  
s i l i c a  a d  volccnic rock frc.gmnts cro 
d s o  prcscnt, Thc g r ~ v c l  rmgcs  up t o  
3 inchcs in d i m c t a r  d consists  chicf ly 
of subroundcd to.rouadod picacs of - 
q w t z ,  qurcrtzitc, granite pcgmtitc, 
f c l d s m ,  md volcc?aic rocks. Tho vol- 
c,?nica r o b  m c  rhyo l i t i c  to-bcsc l t ia  
with dtrl: colors pdominat ing ,  Chicoma 
rocks are rm. Som clay  is prcscnt 
through thc zonc:. A t  thc top of the zonc 
a f c r  Frqmcnta of Plncly cellular, dcnso 
pumico aro prcscnt, This matcrid nty bo 
ccving. 

Encountcrcd ground natcr rt 790 f c c t  
d thc watur roso t o  743.30 foc t  bclow 
thc ground surfrcc. Tho holo r m s  b a d  a t  
thc rata o f  22 gallons por ninutc for 25 
rdnutcs rrith an apparent drcdonn of C1 fcct ,  
Tcn ninutua mro rcquircd f o r  r c c m r ,  
=cording t o  tho d r i l l c r .  

Casing re cord: 
l b i n c h  OD surfc.co casing m s  s c t  ct 32 f c o t  1 0  iuchcs. 
l e i n c h  I D  ccsing r;cs nm t o  8ll fcct.  
10  f c c t  of b i n c h  Laync scrccn c i t h  1 0  f c c t  of b i n c h  I D  

casing on top  cud r-rat3 set ct 815 fcct ,  Scrccn csscrcbly 
d n d s  u i n t o  10I i i~ch  I D  casil to 795 f c c t  bclon LSD. 

F ~ o n c r  cn  il of scmcn sct at 815 Ycct) 
Totcl dcpth of holo 815 fcct ,  

ton) 
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From To 
Bandelicr tuff  

Pinkish orange and grcy tuff. .me. . . . . . , .  0 258 

Poorly consolidated tuff  containing cnocrysta 
of quartz, s a n i d h ,  and hornblende i" ?). This 
%uff contains somo gray and brown, very cel lular  
pumice. Other ~ t c r i a l a  prcsent in trzices are 
gmy r b o l i t c  containing phcnocrysts of qmrtx, 
biotito, and hornbleilde) a d  minute fragmeilta of 
dark gray, fine-grziaed rock which is possMy 
dorivod from the Chicoma. 

Slightly pumicoou tuff.  ............, 258 285 

Slightly pumiceous, buff colored tuff con- 
taining nummus fragments of Chicoma rocks 
and some fmgmonts of l i g h t  gray rhyalita. 
The l i gh t  gray t o  pale pinkish Rhite pumice 
la f inely collular, and contains phcnocrysts 
of quartz, sanidinc, and bio t i te  (?), 

firmiceoua tuff. ................. 285 368 

Pinkish buff ptnniccous tuff  containing some 
angular f'kagments of Chicoma rocks and hyo- 
l i t o  r a g i n g  up to  1/2 inch across. Between 
330 and 340 fcct,  Chicoma fragmcnta am 
abundat. Tho l i gh t  gray t o  p d o  pFnkish 
pumice is finely collular  and contains phono- 
crysts of quartz, smidine, and biotito, The 
fragments of pumice K.nge up t o  1/4 fnch 
across, Other materials prosent in traces 
are obsidian, por l i t i c  glass, and pumiceous 
€$ass. 
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Azmicc Zonc . . . . . . . . . . . . . . . . . .  368 395 

Thc zonc i s  canposcd of l i gh t  g r q  to  b o s t  
rrhitc , f incly ccllulur , pumicc nhich 
contains numcrous phcnocrysts of q&-rtz wd 
smidinc, 

Chicomn volcanic formation 

. . . . . . . . .  Dacitc f l m s  m d  flon brcccir. 395 805 

DuU lcvcndcr-grcy dr,citc porphyry contain- 
ing phcnocrysts of pl@ocl~o.sc, q m t z ,  bio- 
titc, and hornblc~ldc, Thc plcgioclasc occurs 
both cs dull,  porcclrincous end glcssy phcno- 
crysts, Somo of thcsc phcnocrysts asc 1/2 
inch long. Tho qurrtz occurs aa ,ma l l  s u b  
roundcd phcnocrysts nhich rmgc t o  clmost 
1/4 inch long, Thc biot i tc  and hornblcndo 
phonocrysta asc oadizod t o  a bromiah 
bran% color, Thc ground nass of this rock 
i s  cxtrcmcly fino g r b d ,  I n d i v i d d  K,ms 
cmnot bc di f f ima*  

. . . . . . . . .  Dccitc f l o m  cud flon brcccic. 805 1184 

Rcddish brown dccitc porphyry containing 
plrsnocrysts of plrgiocleso, q&z, biol 
titc, ad hornblondc nhich cnmposc about 25 
pcrccnt o f  tb t o t d  mass, I.Iost of t2P 
plcgioclaso phcnocrysts m glcssy but sonc 
h-vc a dull,  porcclaincous lus tcr ,  Tho 
phcnocrysts rangc up t o  1/2 inch and m m o m  
numcrous thm in tho p c c d i n g  scrioa of flows, 
Thc qurrtz occurs as nnail'l, sub-roundcd phenol 
crysta nhich rzngc t o  almost 1/4 inch ccross, 
TIE horn-blcndo md bioti to crc soncnhat oxi- 
dizcd cnd hvc a bronnish tint. Thc ground 
u s  of this rock has o s l igh t  g r d m  
~~ppcnrmco. Irdividurl florrs ccmot bo : 
diffcrcntietcd. 






















