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te r ra ne ,   (6)   Pueblo-Teller  granitic   terrane,   (?)   Las  Animas-Baca  grani-

tic   terrane,   (8)   Hesa-Montezuma  granitic   terrane,   (9)   Uinta  Mountain  

sedimentary   terrane,   and   (10)   Otero-Bent  volcanic   terrane*

The   lithological   trends   of  the   terranes,   the   structural   trends   of  

the   exposed  Precambrian  basement   rocks,   the   pattern  of  gravity  anomalies,  

and   the   distribution  of   isotopic  age   determinations   of  Pre  cambrian  rocks  

were   all   considered  in  an  analysis   of   the  Pre  cambrian  structure*   A  com-

pilation   of  all  available   published   isotopic   age   determinations   of  base-

ment   rocks   in  Colorado   shows   that   there   probably  have  bee n  several   ero-

genic   periods  with  syntectonic   and  post-tectonic   intrusive   activity  from  

as   early  as   1800  m . y .   to   525   m*y*   The   basement   of  Colorado   is   believed  

to  have   formed  as   the   result   of   deformation,   of  metamorphism,   and   of  

intrusion  of   successive   superimposed  Pre  cambrian  orogenic  belts.   The  

ages   of  the   basement   rocks   appear   to   bear  no   relation  to   the   pattern  

of  the   lithological   terranes.   Anticlinoria   and   synclinoria  formed  dur-

ing   the   orogenic   deformations   of   the   basement   appear   to   be   responsible  

for   the   pattern   of  granitic   terranes  associated  wi th  positive   gravity  

anomalies   and   the   pattern   of  metasedimentary  terranes   associated  wi th  

negative   gravity  anomalies*   The   Precambrian   sedimentary  terrane   formed  

as   a  basin  of  deposition  up o n   the   surface   of   the   older,   crystalline  

basement,   and   the  volcanic   terrane   suggest   a   zone   of  deep   faulting  and  

associated  volcanism*

Except   for   the   structural   trend   of   the  Uinta  Mountains,   there  

appears   to  be   no   distinct   relationship  between   the   present   structure   of

i v
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the   basement  in  Colorado  and  the   basement  lithological   terranes   or   the  

Precambrian  structural   trends*   Since   the   formation  of  the   basement,  

there  has   been  progressively  less   correlation  between  younger  tectonic  

trends  and  the  Precambrian  structural   trends,   a  fact  which  suggests  

that   the  Precambrian  trends  have  had   less   structural   influence   on  each  

succeeding^  younger  tectonic   event*

v
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INTRODUCTION

Purpose   and  Scope  of  Investigation  

A.  study  of  the  buried  Precambrian  basement  rocks   of   Colorado  has  

been  made   in  order   to   determine   the   areal   extent  and  directional   trends  

of  the  Principal  basement   lithologies.   Because   the  area  of   exposed  

basement  rocks   in  Colorado   comprises   only  a   small  percentage   of   the  

total   area  of  the   State,   most   of  the   data  for  this   study  were   obtained  

by  examination  of  samples   from  oil  and  gas   exploration  wells   which  

penetrated   the  basement*   Many  published  papers   containing  general   in-

formation  on  the   exposed  basement  rocks   of  Colorado   were   reviewed*

As   a  result   of  this   investigation,   a  geological  map   of  the   buried  base-

ment  has  been  prepared  and  an  interpretation  has   been  made   of   the   pro-

bable   structure   of  the  basement*   The   possible  effect   of   the  Precambrian  

lithology  and   structure  upon   the   later  tectonic   development   of   the   base-

ment   in  Colorado  has   also  been  investigated*
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lies  along  this   same   structural   trend*

A  third  northwest-southeast»trending  series   of  uplifts   extends  

from  the   eastern  end  of   the   east-west  Uinta  Mountains  uplift  as   the  

White  River  uplift,   the   Sawatch  arch   ( including  the  Mosquito  Range  

which  constitutes   its   eastern  flank)  ?   and   the   Sangre   de   Cristo  Range*  

This   last  range   is  actually  the  remnant   of  a  marginal  thrust  belt  of  

Tertiary  age   ( Karig9  1963b),   and  has   a   structural   origin  different  from  

that   of  the   other  ranges   in  Colorado*   Between  the  Park  Range   and   the  

Uinta  Mountain  and  White  River  uplifts   lies   the  Sand  Wash  basin.

The  Piceance   basin  separates   the  Uinta-White  River-Sawatch  struc-

tural   trend  from  a  fourth  line   of  uplifts,   which,  trends   to   the   south-

east   as   the  Uncompahgre  uplift   ( with  the   subsidiary  Gunnison  uplift   on  

its  northeast   flank)   and  the   San  Juan  dome.   This   line   of  uplifts  ex-

tends   beneath  the  Tertiary  volcanics   of   the   San  Juan  Mountains  and   is  

terminated   in  southern  Colorado  by  the  graben  of  the   San  Luis  Valley*  

Kelley   (1955,   p*   23),   Baltz   (1965),   and  Peterson  and   others   (1 9 6 5)  

show  this   structural  trend   to   continue   into  New  Mexico  as   the  Archuleta  

and  Brazos  uplifts*   Between  the  Uncompahgre  and  Uinta  Mountain  uplifts  

is  a  small,   north-south-trending  feature  known  as   the  Douglas   Greek  

arch,   which  separates   the  Piceance  basin  from  the  Uinta  basin  of  Utah*  

To   the   southwest   of  the  Uncompahgre-San  Juan  line   of  uplifts   lie  the  

Paradox  basin  in  Colorado  and  Utah  and   the   San  Juan  basin  in  Colorado  

and  New  Mexico*   These   two  basins  are   separated  by  the  Four-Corners
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platform,   which  extends   southwesterly  from  the  Grenadier-Heedle  Moun-

tains  area  of  exposed  Precambrian  rocks   in  the   San  Juan  dome*

Distribution  of  Exposed  Precambrian  Rocks  

Precambrian  rocks  are  not   exposed  east   of   the  Front  Range,   the  

Wet  Mountains,   and   the  Sangre   de   Cristo  Range   in  eastern  Colorado*   In  

central  and  western  Colorado,   however,   basement  rocks  are   exposed  with-

in  the  uplifts   of   the  Front,   Laramie,   Medicine  Bow,   Park,   Gore,   Tenmile,  

Sawatch,   and  Mosquito  Ranges,   in  the  Wet  and  Uinta  Mountains,   in  the  

Grenadier-Needle  Mountains  area  of  the  San  Juan  dome,   and   in  the  Gunni-

son  Valley  along  the  Gunnison  uplift   (pi*   1  )*   Smaller  exposures   are  

present  across   the   less  well-developed  uplifts  which  have   not  been  as  

deeply  denuded   of   their   sedimentary  cover*   Such  exposures  are   in  the  

vicinity  of  Unaweep  Canyon  on   the   Uncompahgre  uplift,   around  Glenwood  

Canyon  on  the  White  River  uplift,   and   in  northern  Saguache   County  across  

the   buried  southeastern  end   of   the  Gunnison  uplift*   Small  basement  ex-

posures   also   are  present   in  up-faulted  basement  blocks  near  Parshall  

and  Hot   Sulphur  Springs   in  Grand  County,   at   the   southern  end   of  the  

North  and  Middle  Park  basin.

Location  of  Wells  

Within  the   State   of  Colorado  as   of  December   I9 6 5,   a  total  of  193  

wells  has  been  reported  as   encountering  either  Precambrian  basement  

rocks   or  igneous  rocks.   These  wells  are   listed   in  Appendix  I  of  Volume  

2,   pages   1   to   19*   The   principal   source   of   this   information  has  been
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the  w e11-completion  cards   published  by  the   Petroleum  Information  Corpor-

ation  of  Denver,   Colorado»   These  wells   drilled  in   search  of  oil  and  

gas  were   located  in  the  most   interesting  or  promising  areas   for  that  

purpose»   Consequently,   the  well   control   on  the   basement  rocks   is  not  

uniformly  distributed*   For  large  areas   of  the  buried  basement  there  

are   no  data  whatsoever»

In  southeastern  Colorado,   the   basement   tests  are   located  across  

the   crests   or  along  the   structually  higher  flanks   of  the   Sierra  Grande  

uplift,   the  Apishapa  Uplift,   and   the   Las  Animas  arch.   In  the  northeast-

ern  part   of   the   State,   however,   most  of  the  wells   drilled   to   the   base-

ment  occur  on  the  gently  sloping  eastern  flank  of  the   Denver  basin»

The   locations   of  these  wells  were   determined  by  stratigraphie  and  

structural  investigations   of  overlying  sedimentary  formations,   pre-

dominantly  Cretaceous»   The  holes  were   extended  to  the  basement   in  

order  to   test   the   deeper  Mesozoic   and  Paleozoic   formations   for  possible  

hydrocarbon  traps.   Only  three  wells  have   been  drilled   to   the  basement  

near   the  axis   of  the   Denver  basin.

The   structural  framework  of   the  basement  in  central  and  western  

Colorado   is  much  more   complex  because   of  repeated  phases   of  tectonic  

activity  since   late  Paleozoic   time,   but  here,   also,   the   structure   is  

the   prime  factor  in  the   location  of  the   basement   test  wells.   Most  

of  these  wells   lie   on  the   flanks   of  the   large   basins  where   the   sedi-

mentary  formations  have   been  upturned   against  the  uplifts.   Some  

wells   occur   on  relatively  minor   structures  within  the   basins,   and
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still   others   occur  on  anomalous   structural   features  probably   caused  

by  Tertiary  igneous   intrusions#
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PREPARATION  AND  PRESENTATION  OF  DATA

Collection   of  Samples  

Samples   were   collected  from  123   of  the   193  wells  which  have   been  

reported  as   having  been  drilled  into   Precambrian  rock   or  igneous   rock.  

Seventy-two   of  these  wells   are   in  eastern  Colorado   and  the   remaining  

fifty-one   are   in  the   central   and  western  parts   of  the   State   ( pi.   1).  

Igneous   and  metamorphic   rocks  were   identified  in  samples   from  100  we ll s.  

These   rock  types   include  plutonic   granites,   quartz  monzonite,   and  grano-  

diorite;   granitic   and  porphyroblastic   augen  genisses;   metasomatic   gneiss-

es;   metasedimentary  gneisses,   schists,   quartzites,   and  amphibolites.

Five   of   the  wells   had  samples   of   shallow  intrusive   and  tuffaceous   rocks  

considered  to  be   of   Precambrian  age.   Samples   from  four  wells  were   of  

late   Precambrian   sediments,   and  another  well  was   drilled  into   a   sediment  

or  regolith  of  late   Precambrian  age   or  possibly  of  Cambrian  age.   One  

well   sample   appeared  to  be   a   sediment   altered  by  contact  metamorphism  

and  is   of  unknown  age,   quite  possibly  Pennsylvanian.   Finally,   twelve   of  

the  wells   encountered  shallow  intrusive   rocks   or  hornfelses   considered  

here   to  be   of  Tertiary  age.

Samples  were  not  located  for  the   remaining   69   of  the   192   reported

12
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basement  wells„   For  most   of   these,   the   samples   have   either  been  discarded  

of  lost*   In  others,   the   depth   of  penetration  into   the   basement  was   only  a  

few  feet  and  was   insufficient   for  chips   of   the  basement  rock  to  be   recover-

ed  in   the   cuttings   from  the  well»   Sills,   dikes   and  stocks   of  Tertiary  in-

trusions  were   encountered  in   still   others   of  these  wells»   In  some   of  the  

older  wells   it  is   doubtful   if   the   basement  was   actually  encountered  as  was  

reported»   Samples  were  not  collected  from  wells   drilled  after  June,   196U«

Most  of   the   samples   from  the  wells   were   in  the   form  of  cuttings,   and  

identification  as   to   the   rock  type  was   based  entirely  upon  the   pétrograph-

ie   examination.   In  a  few  wells,   however,   the  basement  was   cored  and  the  

pétrographie   analysis   of   samples   from  these  wells   could  be   supported  by  a  

megascopic   examination  of   the   textures   in   the   core.   The  entire  project  

was   handicapped  by  the   fact  that  the   rocks   from  the  basement  test  wells  

could  not  be   observed  in   their  actual   field  relationships.   Samples   of  ex-

posed  basement   rocks  were   collected  from  areas   in  the   southern  Front  Range,  

the   Sawatch  Range,   and  the  Gunnison   Valley.   These   rocks  were   considered  

to  be   representative   of  the   basement  rocks   of  Colorado   and  a  pétrographie  

and  petrologic   study  of  them  helped  greatly  in  the   interpretation  of  the  

textures   and  field   occurrences   of  buried  rocks   having   similar  lithologies.

Method  of  Study

A  total   of   280   thin  sections  were  prepared  from  the   samples   col-

lected  from  the  123  basement  test  wells.   Upon  completion  of   this   pro-

ject  these   thin  sections  will  be  placed  on  permanent  file   at   the   Crust-  

al   Studies   Laboratory,   Department   of   Geology,   The  University  of  Texas,





T - 1 0 6 0 12

rocks   in  Colorado   ( table  18  and  plate   2)   were   studied  in  the  interpre-

tation  of   the   structure   of  the  basement0  In  addition,   age   determina-

tions   on  samples  from  10  wells  were   given  the  writer  by  Dr=   ¥«   R0  Mue  hi-  

berger.   These   determinations  were  made  by  the   U.   So   Geological   Survey,  

Isotope   Geology  Branch   (S.   So   Goldieh.   Chief),   in  co-operation  with  the  

A. R. P. Ao   project.

An  Airy-Heiskanen  isostatic   anomaly  gravity  map   of  Colorado  pre-

pared  by  Qureshy  (1 9 2 8,   I9 6 0)   was  used  in  support   of   delineation  of  

the  lithological  terranes   and  also  in  the  interpretation  of  the  base-

ment   structure.

Terminology  and  Definitions  

Most   of   the  pétrographie   and  petrologic   terminology  in  this   re-

port  is   that  used  by  Williams,   Turner,   and  Gilbert   (19210  »   However,  

for  the  few  samples   of   sedimentary  rocks  encountered  in  this   study  the  

terms   ’’sandstone”,   ”shale” ,   and  ”limestone”,   with  modifying  adjectives  

are  used  in  preference   to  the   terminology  for  sedimentary  rocks  used  

in  the   above  book.

In  the  naming  of  the  metamorphic   rocks   examined  during  the   course  

of  this   study,   the   least  abundant  mineral  in  the   rock   appears   first  in  

the   name,   followed  by  the  minerals   in  order   of  increasing  abundance.

For  example,   a  gneiss   containing  10  percent  microcline,   20  percent  bio-  

tite,  3 0 percent  quartz,   and  1*0 percent  plagioclase   is   named  a  raicro-  

cline-biotite-quartz-plagioclase   gneiss  »
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Amphibolites   "A  ciystalloblastic   rock  consisting  mainly  of  
amphibole   and  plagioclase»n   ( Ao G d o ,   I960)0

These  two  minerals  must   occur  in  approximately  equal  amounts   and  each

must  make  up   at  least  UO  percent  of   the   rock»   Rocks  which  diverge  from

these  criteria  are   called  either  plagioclase-hornblende  gneiss   or  horn-

blende-plagioclase   gneiss»

Basement   ( complex) s   "A  series   of  rocks   generally  with  complex  
structure  beneath  the   dominantly  sedimentary  rocks  »   In  many  
places   they  are   igneous   and  metamorphic   rocks   of   either  Early  or  
Late   Precambrian,   but  in   some  places  may  be  much  younger,   as  
Paleozoic,   Mesozoic,   or  even  Cenozoic»”   (AoGoIoc,   I960)»

In  this  paper,   the   Precambrian   sedimentary  rocks   of  the   Uinta  Mountain

Group   are  included  as   basement»   The  Tertiary  stocks   and  batholiths,

such  as   those   in  the   Sawatch  Range,   have  not  been  included»

Gneisss   f,A   coarse-grained  rock  in  which  bands   rich  in  granular  
minerals   alternate  with  bands   in  which  schistose  minerals  pre-
dominate  «”   ( AoGolo,   I960)»

In  the   thin  sections  made   from  drill  cuttings,   from  which  megascopic

textures   could  not  be   determined,   a  rock  which  contains  less   than  30

percent  micaceous  minerals   is   considered  a  gneiss  »   These  micaceous

minerals  must  also   occur  in  discrete  bands   and  patches   or  as   individual

grains«

Graniteg   Used  in  the   strict   sense,   granite  is   a  genetic   term  and  

refers   to  plutonic   igneous   rocks  which  contain  between  10   and  30  per-

cent  quartz,   £0  and  90  percent  feldspar,   and  the   remainder  composed  of  

ferromagnesian  minerals   and  accessory  minerals   ( Williams,   Turner,   and  

Gilbert,  195k)»   At  least  two-thirds   of   the   feldspar  must  be  potash
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feldspar,   either  orthoclase   or  microcline0

Granitic  g   This   adjective,   when  used  in  the  broad  sense   as   for  

granitic   terrane,   granitic   gneisses,   or  granitic   rocks,   is   a  descrip-

tive   terra  and  refers   to   acidic   igneous   and  metamorphic   rocks  which  

range   in  composition  from  diorites   and  granodiorites   to   syenites   and  

granites«

Granitizationg   11A  term  used  in  somewhat  different  connotations  
by  different  authors,   but  in  general,   referring  to   the  production  
of  a  granitic   rock  from  sediments   by  an  unspecified  process=
Some  would  limit  the   term  to   the  production  of   granite   in  place,  
without  the   formation   of  a   1  notable8   amount  of  liquids;   others  
would  include   all   granitic   rocks   formed  from  sediments  by  any  
process,   regardless   of  the   amount   of  liquid  formed  or  any  evi-
dence   of  movement»   The  precise  mechanism,   frequency,   and  magni-
tude   of   the  process   are   still   in  dispute  »n   ( AoGolo,   I960) »

In  this  paper   "granitization"   is  used  as   a  general   term  meaning  the  

changing   of   a  pre-existing  rock  into  a   rock  of  more   granitic   composi-

tion  by  some   unspecified  process»

Metasediments  :   Although  Stokes   and  Y a m e s   (195>5>)   consider  this

term  as   referring   to  partly  metamorphosed  sediments,   in  this  paper  it  

refers   to  well-foliated  metamorphic   rocks,   such  as   gneisses,   schists,  

quartzites,   and  amphibolites,   which  have  been  formed  by  the  metamor-

phism  of   sedimentary   rocks»   Some  metamorphosed  volcanic   rocks   are  

also  included»

Metasomatismg   "The  process   of  practically  simultaneous   capillary  
solution  and  deposition  by  which  a  new  mineral   of  partly  or  
wholly  differing  chemical  composition  may  grow  in  the  body  of   an  
old  mineral   or  mineral  aggregate   ( Lindgren)»   The   agents   involved  
are   chemically  active   liquids   or  gases   operating   in   small,   usual-
ly  submicroscopic,   openings  »   Replacement  may  occur  among  free  
grains   or  aggregates   resulting,   perhaps,   in  change   of  volume,   or
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within  rigid  rocks  where   the   replacing  mineral   occupies   exactly  
the   space   formerly  filled  by  the   earlier  mineral   or  rock»   The  
changes  may  take  place  within  a  closed  system,   without  affecting  
the  bulk   composition  of  the  mass,   or  may  require  introduction  
and  removal   of   certain  substances,   with  corresponding   change  not  
only  in  the  mineralogy,   but  in  the  bulk   chemical  composition  of  
the   rocks   affected  »   In  the   study   of  metamorphic   rocks,   volume-  
for-volume   replacement  with  introduction  and  removal   of  material  
is   the  usual  meaning»   The  process   is  widespread  and  important,  
not   only  in  metamorphic   rocks   as   they  are  usually  defined,   but  
also  in  many  ore   deposits   and  to   a  varying   degree,   in  almost  all  
kinds   of  earth  material  »"   ( Stokes   and  Yarnes,   195#)»

Quartzites   The   definition  used  here   is   that  of  Rice   (l9iil)   which

reads,   in  parts

" oooThe   term  quartzite   has  been  used  for  a  metamorphic   rock  
produced  by  a  recrystallization  of  a  quartz   sandstone  under  heat  
and  pressure»»on

Schists   "A  medium-   or  coarse-grained  metamorphic   rock  with  sub-
parallel   orientation  of  the  micaceous  minerals  which  dominate   its  
composition»H   ( A»G»I»,   i9 6 0)»

In  the   thin  sections   of  drill  cuttings  in  this   study,   a  schist  was   con-

sidered  to   contain  greater  than  30  percent  micaceous  minerals»   These  

minerals   occurred  throughout   the   rock  in  an  interconnecting  network  of  

grains,

Terranes   "The  area  or  surface   over  which  a  particular  rock  or  
group  of   rocks   is  prevalent»"   ( AoG»I»,   I960)»

Therefore,   a  metasedimentary  terrane  is   one  in  which  metasedimentary  

rocks   such  as   schists,   gneisses,   quartzites,   and  amphibolites  predomin-

ate,   but  in  which   granitic   igneous   rocks   and  granitic   gneisses  may  also  

be  found,   A  granitic   terrane   is   one   in  which  granitic   rocks   ( used  in  

the   broad  sense)   predominate,   but  in  which  some  metasedimentary  rocks  

also   occur.   Sedimentary   rocks   characterize   a  sedimentary  terrane   and
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volcanic   rocks   characterize   a  volcanic   terrane  =

Trends   "The   direction   or  bearing   of   the   outcrop   of  a  bed,   vein,  
fault,   ore  body,   contact,   or  linear  structureo   Also  the   direction  
or  bearing   of  larger  features   such  as   folds,   mountains,   or  rid-
ges. "   ( Stokes   and  V a m e s ,   1955).

In  this  paper,   "trend"   refers   to   the  predominant  direction  or  bearing  

of   some  linear  or  elongate   geological  feature  »   "Structural  trend"   re-

fers   to   a  feature  which  is   structural  in  nature,   whereas   "lithological  

trend"   refers   to   a  feature  defined  on  the  basis   of  lithology.

Criteria  for  Distinguishing  
Granitic   Igneous  Rocks   from  Granitic   Gneisses

The   granitic   rocks   examined  in  thin  section  for  this   study  were  

classified  either  as   granitic   igneous   rocks   or  as   granitic   gneisses.

The   criteria  for   distinguishing  between  these   two   groups   of  rocks  

were  primarily  pétrographie   as  most   of   the   thin  sections  were   of   drill  

cuttings   and  the   larger   scale   rock  textures   could  not  be   observed.  

However,   by  the   comparison  of  textures   in  the   thin  sections   of  well  

samples  with  similar  textures   found  in  thin  sections   of   samples   collect-

ed  from  the   exposed  Precambrian  basement,   it  is  believed  that  the   inter-

pretation  as   to   the   origin  of   the  buried  samples   is   correct.

Granitic   igneous   rocks  were   determined  on  the   basis   of   the  miner-

al  paragenesis  which  indicated  these  particular  rocks   crystallized  from  

a   silicate  melt.   The  plagioclase   grains  were   euhedral  to   subhedral  in  

outline   and  commonly  exhibited  pericline   and  Carlsbad  twins   in  addition  

to   the  usual   albite   twins.   Very  distinct   compositional   zoning   in  the
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shaped  inequigranular  grains   of  microcline   and  quartz   emplaced  within  

the   original  paragneiss   host  rocko   The   original   grains   of  plagioclase  

and  biotite   had  been  severely  altered  to   sericite  and  hematite,   and  

small,   rounded  blebs   of  quartz   had  formed  within  many  of  the   other  min-

eral   grainso   Figure   10  is   of   a  typical  metasomatic   granitic   gneiss.

Lastly,   some   granitic   gneisses  have  been  produced  by  cataclasis,  

in  which  the   original   rock,   whether  an  igneous   granite   or  a  granitic  

gneiss,   had  been  subjected  to   deformation  which  destroyed  the   original  

fabric.   Figure   21  illustrates   a  slightly  cataclastic   granitic   gneiss  

and  figure  2h is   of  a  more  extreme   example   of  cataclasis.
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PETROGRAPHY  AND  PETROLOGY  

OF  THE  BURIED  PRECAMBRIAN  BASEMENT

As   a  result   of  pétrographie   study  of   samples   from  123  wells   in  Pre-

cambrian  rocks   and  from  published  information  on  the   exposed  basement,   10  

lithologie   terranes   have   been  delineated  for   the   State   of  Colorado.   These  

terranes   are   as   follows  $   the  Weld-Del  ta  metasedimentary  terrane,   the  Kit  

Carson-Kiowa  metasedimentary  terrane,   the   Saguache-Huerfano  metasedimenta-

ry  terrane,   the   La  Plata-San   Juan  metasedimentary  terrane,   the   Logan-Yuma  

granitic   terrane,   the   Pueblo-Teller  granitic   terrane,   the   Las  Animas-Baca  

granitic   terrane,   the   Mesa-Montezuma  granitic   terrane,   the   Uinta  Mountain  

sedimentary  terrane,   and  the   Otero-Bent  volcanic   terrane   ( see   Plate   l).  

These   terranes   have   been  named  after  counties  within  which  the  basement  

rocks   are   adjudged  as   typical   of   the   terrane.   However,   the   Uinta  Mountain  

sedimentary  terrane  was   named  after   the   Precambrian   sedimentary  rocks   of  

the  Uinta  Mountain  Group,   which  are   typically  exposed  in  the   Uinta  Moun-

tains   of  Utah  and  Colorado.   For  most  of  the   other  terranes,   the   county  

names  were   those  which  have   Precambrian  rock   from  the   subsurface   only,   but  

in  some   instances,   counties  which  have  large   areas   of  exposed  basement  

rocks   considered  to  be   typical   of  the   terrane  were  used  in  the   terrane

2 2
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basement   rocks  were   obtained  from  21*  wells  in  this   terrane  0   Five   of  

the  wells   are  located  in  Jackson  County5   I*  each  are  in  Routt  and  Weld  

Counties,   2   each  are   in  Garfield,   Grand,   and  Montrose   Counties,   and  1  

well  each  is   in  Adams,   Delta,   Larimer,   Mesa,   and  Rio  Blanco  Counties  »  

Other  counties   included  in  this   terrane   are  all   or  parts   of  Arapahoe,  

Boulder,   Clear  Creek,   Denver,   Douglas,   Eagle,   Gilpin,   Gunnison,   Jeffer-

son,   Morgan,   Park,   Pitkin,   and  Summite

The   definition  of   this  terrane   is   based  on  the  predominance   in  

this  part  of  the   state   of  metasedimentary  rocks   and  granitized  meta-

sediments   (table  l ) 0   Some   granitic   gneisses   and  granitic   igneous   rocks  

are  also  present»   Basement  rocks   of  the   terrane   are   extensively  ex-

posed  in  the  northern  Front  Range,   Park  Range,   Gore  Range,   Sawatch  

Range,   and  in  the  Gunnison  Valley»   Small  exposures   occur  near  Hot  Sul-

phur  Springs   and   Parshall  in  central   Grand  County,   in  several  canyons  

which  cut  the  White  River  uplift   in  eastern  Garfield  County,   and  in  

canyons   at  the  northern  end  of  the  Uncompahgre  uplift  in  Mesa  County.  

Rocks   similar  to   these   of  the   exposed  basement  were  identified  in  the  

samples  from  the   21*  wells   in  the   terrane  »   Four  additional  wells  were  

drilled  into  igneous   rocks  which  are   here   considered  to  be   Tertiary  in-

trusive   rocks  »

Summary  of   the  exposed  basement  rocks»

The  basement  rocks   identified  in  the  well   samples  from  the  Weld-  

Delta  metasedimentary  terrane   are  very  similar  to   the   rocks   exposed  in
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TABLE  Is   SUMMARY  OF  TERRANE  LITHOLOGIES

Terrane Generalized  Lithologies
( listed  in  order  of  decreasing   apparent   importance)

Weld-Delta
metasedimentary
terrane

Quartzo-feldspathic3  pelitic,   calcareous,   and  basic  
paragneissesi   granitized  paragneisses,   granitic  
igneous   rocks,   and  orthogneisseso

Kit  Carson-Kiowa  
metasedimentary  
terrane

Quartzo-feldspathic   and  pelitic   schists   and  para-
gneisses,   orthogneisses,   augen  gneisses,   and  basic
paragneisseso

Saguache-Huerfano
metasedimentary
terrane

Quartzo-feldspathie,   pelitic,   calcareous,   and  basic  
paragneisses,   granitized  paragneisses,   and  granitic  
igneous   rocks  =

La  Plata-San   Juan
metasedimentary
terrane

Quartzite,   slate,   basic  paragneisses,   and  granitic  
igneous   rocks

Logan-Yuma
granitic
terrane

Orthogneisses,   augen  gneisses,   granitized  para-
gneisses,   and  granitic   igneous   rocks0

Pueblo-Teller
granitic
terrane

Orthogneisses,   augen  gneisses,   granitic   igneous  
rocks,   granitized  paragneisses,   and  quartzo-  
feldspathie,   pelitic,   calcareous   and  basic   para-
gneisses  o

Las  Animas-Baca
granitic
terrane

Granitic   igneous   rocks,   orthogneisses,   and  cata-
clastic   orthogneisseso

Me  sa-Montezuma
granitic
terrane

Orthogneisses,   granitized  paragneisses,   granitic  
igneous   rocks,   and  calcareous,   quartzo-feldspathie,  
pelitic,   and  basic   paragneisses0

Uinta  Mountain
sedimentary
terrane

Quartzites,   sandy,   silty,   and  limy  shales,   sandy  
and  argillaceous  limestones,   and  conglomerate   (?).

Otero-Bent
volcanic
terrane

Rhyolitic,   latitic,   and  dacitic   tuffs,   latites,  
andésites,   and  olivine  basaltso
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Figure 3

Figure U

Photomicrograph of a biotite-plagioclase-microcline-quartz gneiss
from the Idaho Springs Formation, sample PRC-27-7« b-biotite,
p-plagioclase, mi-microcline, q-quartz0 Crossed nicols, X2^»

Photomicrograph of a muscovite-sillimanite-biotite-quartz gneiss
from Idaho Springs Formation, sample PRC-27-*8o mu-muscovite,
si-sillimanite, b-biotite, q-quartz0 Crossed nicols, X 2 ̂ 0



T - 1 0 6 0 3 0

County   ( fig.   2).   In  these   suites>   most   of  the   rocks   are   amphibolites  

and  plagioclase-hornblende   gneisses   ( table   3,   fig.   5).   Diopside   is  

common  in  many  of  the   amphibolites   but  quartz  makes   up  only  a  few  per-

cent.   A  few  biotite-quartz-plagioclase   gneisses,   similar  to   the   gneiss  

es   of   the  Idaho  Springs   Formation,   are  present  within  the   Swandyke  

Hornblende  Gneiss   and  probably  represent  argillaceous   to   quartzo-feld-  

spathic   sediments.

The   degree   of  metamorphism  in  these   two   series   is   about  the   same  

as   that   of  most   of  the  metamorphic   rocks   of   the   exposed  basement  in  

Colorado,   which  are   in  the   almandine-amphibolite   facies   of   Turner  and  

Verhoogen  ( I960,   p.   £UU-5>5>3)<   Braddock   (1965),   however,   mentions   an  

occurrence   of   rocks  in  the   Front  Range  west  of  Fort   Collins  which  are  

within  the   greenschist  facies   and  represent  a  lower  grade   of  metamor-

phism.

The   sequence   of  quartzites   exposed  in  Goal  Creek  Canyon,   Boulder  

and  Jefferson  Counties,   was   considered  by  Lovering   and  Goddard   (1950,  

p.   23)   and  Boos   and  Boos   (1957,   p.   2713)   to  be  younger  than  the   Idaho  

Springs   Formation.   However,   on  the  evidence   of  a  definite   interlayer-

ing  of  the  two  lithologies   and  of   similar  degrees   of   deformation  and  

metamorphism.   Well s,   Sheridan,   and  Albee   (1961*)   determined  the   Coal  

Creek  Quartzite   and  the  Idaho   Springs   Formation  to  be   essentially  con-

temporaneous   deposits.

The  more   recent  works   on  the   Precambrian  metasedimentary  rocks   of  

the  Front  Range   ( Wahlstrom  and  Kim  1959;   Moench,   Harrison,   and  Sims,
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Figure 5s Photomicrograph of an amphibolite from the Swandyke Hornblende
Gneiss, sample PRC=27-260 ap-apatite, ma-magnetite, h-hornblende,
p-plagioclaseo Uncrossed nicols, X25o
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1962;   Wells,   Sheridan,   and  Albee,   196U)   no  longer  refer  to   the   names  

"Idaho   Springs   Formation"   and   "Swandyke   Hornblende  Gneiss"   but   instead  

name   the   rock  units   on  a  mineralogical   basis«   According   to  Wahlstrom  

and  Kim  (1959,   p.   1219)$

"The   Idaho  Springs  formation  is   not  a  formation  in  the  
ordinary  sense.   As   generally  used,   the   term  refers   to   a  lateral-
ly  extensive   assemblage   of  foliated  rocks   of   complex  but   fairly  
distinctive  lithology  and  fabric   formed  by  the  high-grade   region-
al  metamorphism  of  a  thick   sequence   of  clastic,   relatively  non-  
calcareous   sedimentary  rocks.   Similarly,   the   Swandyke   hornblende  
gneiss   is   the   result  of  the  metamorphism  of  a   succession   of  inter-
layered  calcareous   and  quartzo-feldspathie   sedimentary  rocks   and  
is   exemplified  by  the   extensive  hornblende   schists   and  gneisses   in  
the   southwestern  portion  of   the  Front  Rangee   There   is   no  basis  
for  the   assumption  that   rocks   that  have   been  classified  as   Idaho  
Springs   Formation  or  Swandyke   hornblende   gneiss   in  one   part   of  
the   Front  Range  were  metamorphosed  at   the   same   time   or  involved  
original  materials   of   the   same   geologic   age   as   rocks   similarly  
classified  in  other  portions   of  the   Front  Range.   The   Precambrian  
core   of  the   Front  Range   has   had  a  complicated  history,   and  in-
discriminate   classification  of   the   foliated  metamorphic   rocks   in-
to   two   or  three   general   catagories   does   not   serve   a  useful  purpose  
in  the   interpretation  of   the   geologic   history.   However,   meta-
sedimentary  rocks   that  have  fabrics   and  mineralogy  similar  to  
those   in  the   rock   assemblages   near  Idaho  Springs   can  be   class-
ified  as   the  Idaho  Springs   type   of  metasedimentary  rock;   meta-
morphosed   rocks   similar  to   those   near  Swandyke   can  be   referred  to  
as   the  Swandyke   type   of   rock. "

Suites   of   samples   of  the   exposed  Precambrian  basement   of   Colorado  

were   also   collected  from  the   complex  area  in  the   southern  Front  Range  

and  the  Sawatch  Range  where   the  Weld-Delta,   Pueblo-Teller,   Saguache-  

Huerfano,   and  Mesa-Montezuma  terranes   all   converge.   East  of  the  Sa-

watch  Range,   the  basement   rocks   of   the  Mosquito  Range   and  the   southern  

Front  Range   are  primarily  granitic   ( Stark  and  Barnes,   1935,   p°   L73;   map  

of  Tweto  and  Sims,   1963)   and  are  included  in  the   Pueblo-Teller  granitic
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terrane»   The   suites   from  the   Sawatch  Range   and  the   Gunnison  Valley  

( fig.   6,   table  ii)   show  that   the   basement  rocks   are   similar  to  the   Idaho  

Springs   and  Swandyke  formations5   as   is   suggested  by  the   descriptions  

given  for  the  basement  rocks   of   these   areas  by  Stark   and  Barnes   (1935)  

and  Hunter  (1925)=   Granitization  or  alkali-silicate  metasomatism  of  

the  metasedimentary  gneisses  was   observed  in  many  of  the   samples   from  

the  Sawatch  Range«   The   rocks   exposed  in  the   Gunnison  Valley,   however,  

are   generally  more   quartzese   than  those   of   the   Idaho   Springs   Formation,  

and  some   quartzitic   layers   exhibit  what  appears   to  be   relict  cross-

bedding   ( fig.   7)=   Most   amphibolitic   gneisses   also   occur.   Quartzo-  

feldspathic   sediments   and  some   intercalated  volcanic   rocks  were  parent  

rocks   of   these  metasediments   in  the   southern  part   of   the  Weld-Delta  

metasedimentary  terrane.

Petrography  of   the   buried  basement   rocks.

Samples   from  10   of  the  wells   in  the  Weld-Delta  metasedimentary  

terrane   are   of  gneissose   to   schistose  metasedimentary  rocks   ( table  5 ) »  

The  Shell  Oil  Corp.   #1   Colorado  National  Bank,   Weld  County   ( CL-158),  

encountered  quartzite   as   the  basement  rock.   From  80  to  100  percent   of  

the   rock  is   composed  of   severely  strained,   fractured,   and  granulated  

quartz   grains   ( fig.   8).   However,   several   of   the   samples   contained  as  

much  as  10  percent  each  of   chlorite   and  of   sericite,   and  the   rock  could  

be   considered  as   a   sericite-chlorite-quartz   gneiss.   One   of  the   rock  

fragments   contained  a  large  fractured  grain  of  microcline.   The   ori-
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Figure 7s Photomicrograph of mus c ovite-hiotite-quartz gneiss at Almont,
sample PRC-27-U9, illustrating relict cross-bedding. Uncross-
ed nicols) X9»

Figure 8: Photomicrograph of quartzite from well CL-l^S. q-quartz,
mi-microcline, se-sericite. Crossed nicols, X2$o
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ginal   rock  probably  was   a  quartzose   sandstone  which  contained  very  little  

interstitial  clay0   A  few  quartzo-feldspathie   to   arkosic   beds  may  have  

been  present  also»

Cores   of  the  basement  from  the  California  Oil  Co»   #1  Meyers,   Lari-

mer  County   ( CL-68),   are   of  a  biotite-plagioclasequartz   gneiss  which  

had  been  intruded  by  dikes   of  aluminous   granite   or  pegmatite  »   In  the  

gneiss,   plagioclase  makes   up  from  30  to   60  percent  and  has   been  severe-

ly  to   completely  altered  to   sericite»   Biotite   comprises   between  $  and  

19  percent  and  has  been  severely  altered  to  muscovite   and  hematite  »

From  25  to   60  percent   of  the   rock  is   composed  of   strongly  strained  and  

fractured,   lens-shaped  xenoblastic   grains   of   quartz  »   The  granitic   in-

trusive   rock  ranges   in  composition  from  microcline   granite   to   quartz  

monzonite   and   contains  large,   shredlike   grains   of  muscovite,   which  com-

prise  from  1   to  15  percent»   Plagioclase  makes  up  between  a  trace   and  

25  percent  and  microcline  makes   up  between   25  and   79  percent»   Both  

minerals   occur  in  strongly  altered  anhedral  grains,   in  which  the  twin-

ning  has  been  obscured»   Quartz   comprises  from  15  to  58  percent   and  

occurs   in  strongly  strained  and  sutured  grains,   some   of  which  contain  

minute  needles   of   rutile  »   The   original  rocks   are   considered  to   have  

been  argillaceous   to  quartzo-feldspathie   sediments»

The   samples  from  the   U»   S»   Army  Corps   of  Engineers  #1  Rocky  Moun-

tain  Arsenal,   Adams   County   ( CL-175),   are   from  a  section   of   core   of  the  

basement   rock  and  are   identified  as  microcline-biotite™quartz-plagio-

clase   gneiss   and  biotite-quartz-hornblende-plagioclase  gneiss»   In  the
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microcline-bearing   gneiss,   biotite  makes  up  five  percent   and  is   present  

both  as  large,   altered  xenoblastic   grains   and  as   small,   unaltered  idio-  

blastic   grains,   many  of  which  occur  within  the  larger  biotite   grains.  

Five  percent   of  the   rock   is   also   composed  of  xenoblastic   grains   of  

microcline,   which  show  indistinct  twinning.   Quartz  makes  up   25>  percent  

and  xenoblastic   grains   of  plagioelase,   the   composition  of   oligoclase,  

make   up  6k percent.   In  the   hornblende-bearing   gneiss,   biotite   also  

comprises   5  percent,   but  hornblende  makes  up   20  percent  and  occurs   in  

corroded  xenoblastic   grains.   Quartz   makes   up  lj?  percent   and  plagio-  

clase   ( oligoclase)   makes   up   60  percent.   The  parent   rocks   are   considered  

to   have  been  quartzo-feldspathic   and  calcareous   argillaceous   sediments.

A  biotite-quartz-plagioclase   schist,   in  which  biotite  makes  up  

from  20  to  2k percent,   was   encountered  in  the  Amerada  Petroleum  Go.

#1  Government-Thompson,   Jackson  County  ( CL~l80)0   Moderately  to   strong-

ly  strained  and  sutured   grains   of   quartz  make  up  between  25>   and  35>  

percent.   Plagioelase   grains,   which  have  been  severely   to  completely  

altered  to   sericite,   comprise   from  U0  to   percent  of  the   rock.   The  

original  rocks  were  probably  argillaceous   sediments.

In  the   0.   D.   Robinson  #1  Robert  Kagie,   Routt  County   ( CL-11*6),  

the  basement  rock  is   a  microcline-sillimanite-plagioclase-biotite-  

quartz   schist.   Microcline   comprises   from  0   to   35  percent   and  sillima-  

nite,   in  clusters   of  minute   needlelike   grains,   makes  up  from  10  to  1$  

percent.   Plagioelase,   the   composition  of   oligoclase,   makes   up  between  

7   and  1 5 percent   of  the   rock  and  occurs   in  severely  to   completely  al-
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tered  xenoblastic   grains„   From  15  to  30  percent  is   composed   of  xeno-

blastic   grains   of  biotite   and  30  to  lt8   percent  is  made  up  of   severely  

strained  and  sutured  grains   of  quartz0   Alumina-rich  argillaceous   and  

quartz  o-f  eldspathic   sediments  were  very  likely  the  parent  rocks   of   this  

schist.

The   Pacific   Natural  Gas  #26-35  Pagoda  Unit,   Routt  Go»   ( CL-207),  

was   drilled  into  basement  rocks   identified  as  magnetite-bearing  quartz-  

plagioclase-homblende   gneiss0   Xenoblastic   grains   of  magnetite   are  

associated  with  hornblende   and  make  up  10  percent  of  the   rock*   Quartz  

comprises   15  percent»   Plagioelase,   ranging  in  composition  from  ande-  

sine   to  labradorite,   occurs   in  moderately  to   severely  altered  xenoblas-

tic   grains,   which  make  up  33  percento   Forty  percent   is   composed  of  

xenoblastic   grains   of   hornblende»   The  parent  rocks  were  probably  cal-

careous   and  quartzose   sediments»   Also  identified  in  the   samples   from  

this  well  was   a  quartz-plagioclase   gneiss,   which  may  have   been  origin-

ally  a  granodioritic   igneous   intrusive  »   Quartz   in  this   rock  comprises  

U5  percent  and  occurs   in  moderately  to   severely  strained  xenoblastic  

grains,   Plagioelase   ( oligoclase),   in  which  albite   and  pericline   twins  

are  present,   is  moderately  altered  to   sericite   and  makes   up  50  percent.  

Only  a  trace   of  hornblende   is  present  and  the   grains   occur  within  

quartz.   Biotite  makes   up   2  percent   of  the   rock  and  3  percent  is   com-

posed  of  microcline»   A  trace   of  garnet  is   also  present»

Samples   of  biotite-quartz-plagioclase   gneiss  were   recovered  from  

the   Forest  Oil  Corp.   #1   Government,   Garfield  County  ( CL-38)»   Xenoblas-
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tic   grains   of  biotite   make  up  about  15  percent   and  have  been  moderately  

altered  to   chlorite»   Plagioelase,   the   composition  of   oligoclase,   occurs  

in  strongly  altered  xenoblastic   grains,   which  comprise  from  20  to  32  

percent»   Between  50  and  60  percent   of   the   samples   is   composed  of  

xenoblastic   grains   of  quartz,   which  are   strongly  strained,   sutured,   and  

granulated»   Traces   of  both   sillimanite   and  tourmaline   also   occur  in  

the   rock»   The   original   rocks  were  most  likely  argillaceous   quartzo-  

feldspathic   sediments  »

The  muscovite-biotite-plagioclase-quartz   gneiss   in  samples   from  

the   Cushman  and   Pilcher  #1  Hawkins,   Delta  County   ( CL-22),   was  probably  

produced  by  the  metamorphism  of  quartzo-feldspathic   sediments»   Musco-

vite   comprises   5  percent  of  the   rock  and  biotite  makes  up  10  percent»  

Twenty  percent   of  the   rock  is   composed  of  plagioelase,   which  was  not  

identified  as   to   the  variety»   The   grains   are   strongly  altered  to   seri-

cite  and  albite   twins   are   obscured»   Quartz,   in  moderately  to   strongly  

strained  and  sutured  grains,   makes   up  65  percent»

The  R»   E»   Wear  #1  Fee,   Montrose  County  ( CL-106),   encountered  

microcline-biotite-quartz-plagioclase  gneiss   as   the  basement  rock  

( fig»   9) o   Microcline   is  present  in  small  xenoblastic   grains,   which  

make  up   from  0  to   25  percent  of   the   samples»   Biotite   ranges   in  amount  

from  15  to   20  percent   and  quartz  makes   up  from  15  to  30  percent»  

Plagioelase,   ranging  in  composition  from  oligoclase   to   andesine,   occurs  

in  slightly  altered  xenoblastic   grains,   which  comprise  between  3 0 and  

lt5  percent»   Albite   and  pericline   twins  were   observed»   Magnetite
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Figure ?: Photomicrograph of microcline-biotite-quartz-plagioclase
gneiss from well CL-106, showing relict sedimentary texture
of rounded quartz grains » Crossed niçois* X25»
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grains   make  up  $ percent   of  the   rock  and  masses   of  leucoxene  make  up  

from  a  trace   to   9  percent0   The  parent  rocks   of   this   gneiss  were  

probably  argillaceous   quartz  o-feldspathic   sediments  o

In  the  Texaco,   Inc.   #1   J.   L»   Stivers,   Montrose   County  ( CL-208),  

samples   of  the  basement   rock   are  a  very   fine-grained  epidote-muscovite-  

biotite-quartz-feldspar  gneiss=   Minerals   in   the   rock  range   in  size  

from  a  maximum  of  0. 9  mm  for  quartz   grains   down  to  microcrystalline   for  

all   of  the  minerals.   Epidote  makes  up  9  percent,   muscovite  makes  up  

between  0  and  10  percent,   and  biotite  makes  up  10  percent.   Xenoblastic  

grains   of  quartz   comprise   20  percent  and  occur  both  in  bands   or  veinlets  

of  larger  grains   and  in  the   microcrystalline  matrix  with  feldspar.  

Feldspar,   which  occurs   in  grains   too   small  to  be  identified  as   to  the  

variety,   makes  up  from  9 1  to  9 9  percent   of   the   rock.   The   original  

rocks   must  have   also  been  argillaceous   quartzo-feldspathic   sediments.

Granitic   gneisses,   which  have  been  interpreted  as  metasomatized  

or  granitized  metasedimentary  rocks,   were  found  in  seven   of  the  wells  

in  the  Weld-Delta  metasedimentary  terrane.   The   samples   from  the  British-  

American  Producing   Co.   #1  Wise,   Weld  County  ( CL-196),   are   identified  

as   biotite-quartz-plagioclase   gneiss.   Between   2   and  9  percent   of   the  

rock  is   composed  of  microcline,   which  occurs   both  as   small,   intersti-

tial   grains   and  as   large  xenoblastic   porphyroblasts.   Biotite  makes  up  

from  1   to  10  percent  and  has  been  moderately  altered  to  chlorite.

Quartz   grains   are  moderately  to   severely  strained  and  sutured  and  make  

up  from   29   to   30  percent.   Plagioelase,   the   composition  of   oligoclase.
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occurs   in  strongly  altered  xenoblastic   grains5   which  comprise  between  

60  and  6 7 percent   of  the   samples0   The   original   rocks  were  probably  

quartzo-feldspathic   sediments,   which  have  been  metasomatized  by   alkali-  

rich  solutions.

Basement   rocks   in  samples   from,  the   Shell  Oil   Corp,   #1  Klingen-  

smith.   Weld  County  ( CL-160),   include  biotite-microcline-quartz-plagio-  

clase   gneiss   and  quartz-hornblende-plagioelase  gneiss,   In  the   biotite-  

microcline-quartz-plagioclase   gneiss,   biotite  makes  up  from  5  to  10  

percent   and  is   the   only  ferromagnesian  mineral  present.   Quartz   is  

moderately  to   strongly  strained  and  comprises   20  to   35  percent   of  the  

rock.   Between  10   and  55  percent  is   composed  of  xenoblastic   grains   of  

microcline,   Plagioelase   ( oligoclase)   makes   up  from  15  to   60  percent  

and  occurs   in  slightly  to   strongly  altered  xenoblastic   grains  »   However,  

in  the   quartz-homblende-plagioclase   gneiss,   the   plagioelase   is   andesine  

and  occurs   in  strongly  altered  xenoblastic   grains,   which  comprise  be-

tween  h i  and  50  percent.   The  major  ferromagnesian  mineral  is   horn-

blende,   which  occurs   in  corroded  xenoblastic   grains   and  makes  up   30  

to  35  percent,   However,   2  percent   of  biotite   is   also  present.   About  

15  percent   of  the   rock  is   composed  of   slightly  to  moderately  strained  

grains   of  quartz.   The   original  rocks  must  have  been  argillaceous   and  

calcareous   to   quartzo-feldspathic   sediments,   which  were   subjected  to  

alkali-silicate  metasomatism.   This   particular  well   is   located  very  

near  the  boundary  with  the  logan-Yuma  granitic   terrane,

The   Continental   Oil   Co.   #A-6   Pollack,   Jackson  County   ( CL-5U) j
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supplied  samples   of  a  biotite-plagioclase-microcline-quartz   gneiss»  

Biotite   ( including   chlorite)   makes   up  15   percent   and  severely  altered  

xenoblastic   grains   of  plagioelase,   ranging   in  composition  from  oligo-

clase   to   andesine,   also  make  up  15  percento   Twenty  percent   of   the   rock  

is   composed  of  microcline,   which  occurs   in  xenoblastic   grains  »   Moder-

ately  strained  xenoblastic   grains   of  quartz  make  up   50  percent»   The  

parent  rocks   appear  to   have  been  argillaceous   quartzo-feldspathic   sedi-

ments»

Samples   from  the  British-American   Producing  Co»   #1~C  Lazy-U-Ranch,  

Grand  County   (GL-li3),  are   of   a  museovite»plagioclase~microcline-quartz  

gneiss»   Shredlike   grains   of  muscovite   comprise   five  percent  of   the  

rock.   Twenty-five  percent  is   composed  of  plagioelase   ( oligoclase),  

which  occurs   in  severely  altered  xenoblastic   grains   and  shows   albite  

and  Carlsbad  twins.   Xenoblastic   grains   of  microcline  make  up  35  per-

cent  and  quartz,   also  in  xenoblastic   grains,   makes  up   35  percent.  

Quartzo-feldspathic   sediments   are   considered  to  be  the   original   rocks  

for  this   gneiss.

In  the   samples   from  the   DeBarard  Cattle   Co.   #1   State,   Grand  Coun-

ty   ( CL-UU),   the   basement   rocks  are   of  two  varietiess   a  biotite-quartz-  

microcline-hornblende-plagioclase   gneiss,   believed  to   have  been  origin-

ally  basic   volcanic   rocks,   and  a  biotite-quartz-plagioclase   gneiss,  

which  probably  was   a  quartz   dioritic   to   granodioritic  magma.   The  vol-

canic  s  were   intruded  and  metasomatized  by  this  magma.   In  the  biotite-  

quartz-microcline-homblende-plagioclase   gneiss,   biotite   and  quartz
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each  make  up  5  percent  and  microcline  makes  up  10  percent»   Idioblastic  

to  xenoblastic   grains   of   hornblende   comprise   30  percent  of   the   rock»  

Forty-eight  percent  is  composed  of  plagioelase3   the   composition  of  ande-

sine,   which  occurs   in  idioblastic   to  xenoblastic   grains  »   The  biotite-  

quartz-plagioclase   gneiss   is   composed  10  percent  of  biotite   ( including  

chlorite),   20  percent   of  quartz,   and  62  percent   of  plagioelase   ( oligo-

clase)  »   The  plagioelase   has  been  severely  altered  to   sericite   and  the  

quartz   has   been  strongly  strained»

The   Pan-American   Petroleum  Co»   #1   Jones,   Routt  County  ( CL-198),  

encountered  a  muscovite-biotite-plagioclase-quartz-microcline   gneiss  

( fig.   10,   A  and  B ) .   Muscovite   occurs   in  shredlike  xenoblastic   grains  

associated  with  biotite   and  makes   up  five  percent  of  the   rock»   Biotite  

comprises   seven  percent  and  is   severely  to  completely  altered  to  chlor-

ite.   Twenty-five  percent  is   composed  of  plagioelase,   the   composition  

of   oligoclase,   which  occurs   in  severely  altered  xenoblastic   grains.  

Quartz   is  present  in  strongly  strained  and  fractured  grains  and  makes  

up  30  percent.   Xenoblastic   grains   of  microcline  also  make  up  30  per-

cent  of   the   rock.   The  parent  rocks  were  quartzo-feldspathic   sediments,  

which  have  been  metasomatized  by  alkali-silicate   solutions.

The  basement  rock  in  samples  from  the  Humble  Oil   and  Refining  Co.  

#1  Government-Crosho  Lake,   Rio  Blanco  County  ( CL-202),   is   a  biotite-  

quartz-plagioclase-microcline   gneiss   similar  to   the  gneiss   of  well  CL-  

198.   For  this   rock,   also,   the   original   rocks   are   considered  to   have  

been  quartzo-feldspathic   sediments,   which  were   subjected  to  alkali-
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Figure 10s Photomicrograph of muscovite-biotite-plagioclase-quartz-micro-
cline gneiss from well CL-198, showing a large porphyroblast of
microcline with included blebs of quartz, and bands of quartz
grains which represent the original sedimentary bedding,
p-plagioclase, q-quartz, mi-microcline»

As Uncrossed nicols, X25>
Bs Crossed micols, X25>
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mation  immediately  adjacent  to  the   sillo

Fine-grained  porphyritic   igneous   rocks   considered  to  be  Tertiary  

intrusives  were  encountered  in  the  following  wells:   Broderick   and  Gor-

don  #1  Government,   Routt  County  ( CL-lbl);   Gardner  Bros»   #1  Chura,   Routt  

County,   (CL-llj.3);   Champlin  Refining  Co»  #1  Black,   Eagle   County   ( CL-31);  

and  Superior  Oil   Co,   #1  Unit,   Pitkin  County   ( CL-203)  «,   Samples   from  

well  CL-lUl  were  identified  as   ranging  from  a  biotite-bearing  andésite  

to  latite,   in  which  the   plagioelase   grains   have   been  severely  altered  

to   sericite   and   calcite»   Rock  from  well   CL-lli3   ranges   in  composition  

from  quartz  latite  porphyry  to   rhyoli  te  porphyry  <,   Fenneman  and  Gale  

(1906,   p,   32),   and  George  and  Crawford  (1909,   p.   216)   describe   Tertiary  

intrusive   rocks  in  Routt  County  which  are   similar  to  the   rocks   in  these  

two  wells  »   Well   CL-31  in  Eagle  County  also  encountered  a  shallow  in-

trusive   rock,   which  ranged  from  quartz   latite  porphyry  to  rhyolite  

porphyry,   Gableman   ( I9h9)   describes   stocks   and  dikes   of  quartz   mon-  

zonite   ( quartz   latite)   porphyry  about  10  miles   to  the   southeast  of   this  

well.   Quartz   latite   porphyry  was   recovered  from  well  CL-205   in  Pitkin  

County.   This  well  lies   just  northwest  of  the  Tertiary  intrusives   of  

the  Elk  Mountains,   Ruby  Range,   and  West  Elk  Mountains,   which  were   de-

scribed  by  Cross   ( l89Ub)   as   ranging  in  composition  from  diorites   to  

quartz  monzonites.

Kit  Carson-Kiowa  Metasedimentary  Terrane  

The  Kit  Carson-Kiowa  metasedimentary  terrane   is  bounded  on  the



T - 1 0 6 0 5 1

north  and  northwest  by  the  Logan-Yuma  granitic   terrane,   on  the   southwest  

by  the   Fuebio-Teller  granitic   terrane,   and  on  the   south  by  the   Las  Ani-

mas  -Baca  granitic   terrane   ( plo   l)»   To   the   east,   the   terrane   extends  

into  Kansas  »   Samples   of   basement  rocks  were   collected  from  11  wells  in  

this   terrane»   Three  wells  each  are   in  Kit  Carson  and  Yuma  Counties,

2   are  in  Kiowa  County,   and  1  well  each  is   in  Otero,   Prowers,   and  Wash-

ington  Countieso   Other  counties  within  the   borders   of   this   terrane  

are   all   or  parts   of  Bent,   Cheyenne,   Crowley,   and  Lincoln»

No   Precambrian  rocks   are  exposed  at  the   surface   in  the  Kit  Carson-  

Kiowa  metasedimentary  terrane  0   Samples   from  nine  wells  which  encoun-

tered  metasedimentary   rocks  provided  the   basis   for  the   definition  of  

the   terrane  »   These   rocks   are  predominately  well-foliated  quartzose  

schists   ( tables   1   and  6)   and  are   considered  to   represent  metamorphosed  

argillaceous   and  quartzose   sediments  with  some  metamorphosed  volcanics.  

Samples   from  several   of  the  wells   contain  tourmaline   grains   in  amounts  

ranging  from  only  a  trace   to  as  much  as   five  percent»   The   remaining  

two  wells   of   the  eleven  in  the   terrane  encountered  granitic   gneisses,  

which  resemble   those   of  the   Logan-Yuma  granitic   terrane  0

The  Indian  Territory  Illuminating  Oil  #1  Vorce,   Washington  County  

( GL-lf>3}>   encountered  a  plagioclase-muscovite-biotite-quartz   schist,  

which  has  been  severely  altered  by  weathering.   The  plagioelase   has  

no   observable   twinning   and  has   been  severely  altered  to   sericite.   The  

biotite   has   a  distinct  preferred  orientation  and  has  been  severely  

altered  to  muscovite   and  hematite»   Quartz   occurs   in  moderately  to



T - 1 0 6 0

severely   strained  grains  with   sutured  and  granulated  borders.   Traces  

of   sillimanite   and  tourmaline   are   also  present0   The   original   rock  was  

probably  an  argillaceous   sediment=

Samples   from  the   Indian  Territory  Illuminating  Oil  #1  Strangeways,  

Yuma  County   ( CL-167),   range   from  a  biotite-muscovite-sericite-quartz  

gneiss   to   quartzite.   The   rock  is   very  fine-grained,   which   suggests  

that  the   original   rock  was   an  alumina-rich,   slightly  argillaceous   silt-  

stone   or  fine-grained   sandstoneo   Similar   rocks  were   encountered  in  the  

Seaboard  Oil   Go„   and  British-American  Producing  Go*   #1  Morrow,   Kit  

Carson  County  (  GL-6L)  *   In  this  well   the   rock  is   a  muscovite-biotite-  

quartz-sericite   schist»   Sericite  makes   up  k$ percent  of   the   sample  

and  10  percent   is   quartz»   The   fine-grained  texture   of  this  rock   also  

suggests   that  the   original  rock  was   an  argillaceous   siltstone»

The   rock  in  the   samples   from  the   Deep  Rock  Oil   Co»   #1  Edmondson,  

Kit  Carson  County   ( CL-6l),   is   a  plagioclase-biotite-orthoclase-quartz  

schist.   The   rock   can  be   best   described  as   having  been  originally  a  

volcanic   flow  or  tuff  of   rhyolitic   composition  ( fig.   12,   A  and  B).  

Plagioelase   occurs   in  large   idioblastic   crystals,   which  before  meta-

morphism  were  probably  phenocrysts.   The   grains   have  been  strongly  al-

tered  to   sericite   and  the   albite   twinning  is  very  indistinct.   Some  

quartz   occurs   in  large,   moderately   strained  grains,   but  most  of   the  

quartz   in  the   rock  is  present  as  microcrystalline   grains   and  occurs  

associated  with  orthoclase   in  the   groundmass»   Biotite   occurs   as  later  

growths   of  microcrystalline   grains   scattered  throughout  the   groundmass
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Figure 12: Photomicrograph of plagioclase-biotite-orthoclase-quartz schist
(metarhyolite) from well CL~6lo

As Showing gneissic banding due to minute grains of biotite.
Uncrossed nicols, X25>o

Bs Showing large grains of quartz (q) and of severely altered
plagioelase (p) which were originally phenocrysts.
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and  also  within  the  plagioelase  phenocrysts=   Some  microcline   and  

muscovite   is   also  present  in  the   groundmasso

A   tourmaline-bearing   chlorite-sericite-quartz   schist   ( fig.   13)  

came   from  the   basement   in  the   Gulf  Oil  Corp.   #1  U.   P.   Risser,   Kiowa  

County   (CI»-5>7)=   Quartz   occurs   in  clusters   and  bands   of   strongly  strain-

ed  grains  with  sutured  borders   and  comprises  between   and  6 0 percent  

of   the   samples.   Sericite   ( including  muscovite)   makes   up  between  25  

and  I4O  percent  of   the   rock.   Chlorite  makes   up   about  10  percent.   Small  

grains   of  magnetite   occur  in  distinct  bands   and  masses   associated  with  

sericite.   Tourmaline   is  present  in   small  idioblastic   needles   in  amounts  

ranging  from  2   to  5  percent.   The   original   rocks  were  probably  boron-  

rich  argillaceous   sediments.   The   tourmaline   crystals   have   a  linear  

preferred   orientation  and  thus   appear  to   have  been  formed  during  the  

metamorphism  and  development  of  the  foliation,   rather  than  having  been  

formed  due   to  introduction  of  boron  by  contact  metasomatism.   The  

tourmaline   crystals   in  that   case  would  occur  in  radiating  clusters.

Samples   from  the   Superior  Oil  Co.   #1   State,   Kiowa   County  ( GL-59),  

are   of   a   sericite-quartz   gneiss   or  quartzite.   Eighty-five  percent  of  

the   rock   is   composed  of   small,   severely  strained  grains   of   quartz.  

Sericite  makes   up   the   remaining   15  percent.   A  trace   of  tourmaline   in  

idioblastic   crystals   is   also  present.   The   original   rock  was  very  likely  

an  alumina-rich,   slightly  argillaceous   siltstone   or   sandstone.

The   Phillips   Petroleum  Co.   #1   Stwalley,   Prowers   County   ( CL-119),  

encountered  a   severely  altered  museovite-microcline-quartz-plagioclase
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Figure 13: Photomicrograph of tourmaline-bearing chlorite-sericite-quartz
schist from well 01-57» t-tourmaline, ch-chlorite, ma-magnetite,
se-sericiteo Matrix is predominantly quartz with sericite.
Uncrossed nicols, X25»
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Figure

F i g u r e 1 6

6U

$ Photomicrograph of biotite-microcline-plagioclase-quartz gneiss
from Phantom Canyon, sample PRC-27-71» mu-muscovite, b-biotite,
mi-microcline, p-plagioclase, q-quartz0 Crossed nicols, X2^.

s Photomicrograph of sillimanite-bearing quartzite from Phantom
Canyon, sample PRC-27-91» mu-muscovite, si-sillimanite,
q-quartZo Crossed nicols, X25»
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Figure 17: Photomicrograph of plagioclase-hornblende schist from Ute
Trail road, sample PRC-27-9U showing relict ophitic texture.
p-plagioclase, h-hornblende, ma-magnetite» Uncrossed nicols,
X25.
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Figure 1 8 s Photomicrograph of quartzite from well CL-l8l„ p-plagioclase
mi-microcline, q-quartz. Crossed nicols, X25»

Figure 19s Photomicrograph of plagioclase-hornblende gneiss from well
CL-83, showing relict ophitic texture. Uncrossed nicols, X25>
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makes   up   20  percent»   Seventy™four  percent   of  the   rock  is   composed  of  

microeline»   A  trace   of  plagioclase*   the   composition  of   oligoclase*   is  

present  and  one  percent   of   the   rock   is   chlorite»

Logan-luma  Granitic   Terrane

The  Logan-Yuma  granitic   terrane  lies  in  the  northeastern  corner  

of  Colorado  and  includes  Logan*   Sedgewick,   Phillips*   Washington,   Mor-

gan*   eastern  Weld,   and  northwestern  Yuma  Counties   ( pi.   1).   On  the  

west  it  is  bounded  by  the  Weld-Delta  metasedimentary  terrane   and  on  

the   southeast  by  the   Kit  Carson-Kiowa  metasedimentary  terrane.   To   the  

north  and  east  the   terrane  passes   into   the  State   of  Nebraska.   Samples  

of  basement   rock  were   collected  from  17  wells.   Five  wells   each  are   in  

Logan  and  Yuma  Counties*   2  each  are   in  Morgan  and  Washington  Counties*  

and  1  each  is   in  Phillips,   Sedgwick,   and  eastern  Weld  Counties.   South-

west   of  Morgan  and  Washington  Counties   the  presence   of  the   terrane  has  

not  been  established,   as   there   are  no  wells   in  this  part  of  the   Denver  

basin  which  have   been  drilled  to  basement.

No   surface   exposures   of   Precambrian  rocks   are  present  within  this  

terrane.   The  well   samples   of  basement   rock  upon  which  the   definition  

of   the   terrane  is  based  are  predominantly  coarse-grained  gneisses   and  

augen  gneisses,   which  appear  to   have   been  originally  igneous   rocks  

( tables  1   and  10).   A  few  samples   are  of  igneous   rock,   broadly  termed  

"granitic"   but  actually   ranging  in  composition  between  quartz   monzon™  

ite   and  granodiorite.   A  belt   of   slightly  cataclastic   granitized  meta-
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sediments   occurs   along  the   southeastern  border  of  the   terrane   adjacent  

to  the   Kit  Carson-Kiowa  metasedimentary  terrane,   and   several   other  

occurrences   of  metasedimentary  rocks  are  present  in  northern  Logan  County.

The   following  wells  encountered  coarse-grained  granitic   gneisses   or  

augen  gneisses:   Shell   Oil  Co.   #1-1| 728  Federal,   Meld  County   ( CL-159);

Patrick  Doheny  #1  Mittelstadt,   Logan  County   ( CL-8 6);   Shell  Oil  Co.

# l6-A   C.   F.   Green,   Logan  County   ( CL-8 8) ;   Shell  Oil  Co.   #2-B  State,   Logan  

County   ( CL-89);   Superior  Oil  Co.   #li5-32  Weiss,   Morgan  County   ( CL-108);  

Continental  Oil  Co.   and  others  #1  Sprague  Bros. ,   Sedgwick  County   ( CL-212);  

Amerada  Petroleum  Co.   #1  Heyen,  Washington  County   ( CL-150);   and  Shell  

Oil  Co.   #1  Olsen,   Yuma  County   ( CL-173)  «   Samples  from  these  wells  

were   all   generally  of  quartz-microcline-plagioclase   gneiss  with  bio-

tite   occurring  in  amounts   ranging  from  0  to  15  percent.   Muscovite  

is  present  in  many  of   the   samples   in  amounts  ranging  from  a  trace   to  

5  percent.   A   few   samples   contain  from  a  trace   to  10  percent  of  horn-

blende.   Plagioclase  ranges  from  5  percent  to   a  maximum  of  68 percent,  

is  between  oligoclase   and  andesine   in  composition,   and  usually  occurs  

in  xenoblastic   grains,   which   are   strongly  altered   to   sericite.   Some  

elongate   grains   have   the   appearance   of  having  been  originally  idio-

blastic   in  outline.   Microeline   is  present   in  large   to   small  xeno-

blastic   grains   in  amounts  between  a  trace  and  73  percent.   In  well  

CL- 8 8  in  Logan  County,   many  grains   of  microeline  were   observed  cluster-

ed  together   into   irregularly-shaped  augen   ( fig.   20,   A   and  B ) .   Quartz  

makes  up  between  1 5 and  UO  percent   of  the  rock  in  the   samples   studied.

The   grains  are   slightly  to   strongly   strained  and   grain  borders   are
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?

B

Figure 20s Photomicrograph of augen gneiss from well CL-8 8, Auge in upper
right half is composed principally of microeline (mi) and quartz
(q) with some small grains of biotite (b) and plagioclase ( p).
Gneiss in lower left half contains sericitized plagioclase,
biotite, quartz, and some microeline.

As Uncrossed micols, X9«
Bs Crossed nicols, X9<>
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slightly  to  intricately   sutured  or  crenulatedo   Samples   from  well  

CL-212   in  Sedgwick  County  show  the   effects   of  cataclasis,   in  which  all  

grains   are  fractured  and  broken.   Quartz   in  particular  shows   severe  

strain  ( fig.  2 1).

Samples  from  the  Anderson-Pritchard  Oil  Corp,   #1  Blanchard,   Mor-

gan  County  ( CL-107),   are   of  an  igneous   rock  identified  as   quartz   mon-  

zonite.   Plagioclase  makes  up   30  percent   and  occurs  in  euhedral   to  

anhedral  grains,   which  exhibit  albite   and  Carlsbad  twins»   Alteration  

to   sericite  is  moderate   to   severe  0  Microeline  makes   up  k*? percent   of  

the   sample   and  quartz,   which  is  moderately  to   strongly  strained  and  

fractured,   comprises   15  percent.   Biotite   in  euhedral   to  anhedral  grains  

makes  up  1 0 percent  and  has   a  slight  preferred  orientation.

The  Texota  Oil   Co.   #1  Hansen,   Phillips   County  ( CL-183),   encoun-

tered  igneous   rock,   which  is   identified  as   granodiorite   ( fig.  2 2).  

Plagioclase,   ranging  in  composition  from  oligoclase   to  andesine,   com-

prises  5 0 percent   of   the   sample   and  occurs   in  euhedral   to   anhedral  

grains,   which  are  moderately  to   strongly  altered  to  sericite.   Albite,  

pericline,   and  Carlsbad  twins  were   observed.   Quartz  makes  up   20  per-

cent  and  anhedral  grains   of  biotite,   with  a  weak  preferred  orientation,  

make   up  15  percent.   Microeline  makes  up   only  10  percent.   About  five  

percent   of   the   sample   is   sphene,   which  occurs   in  euhedral   to   anhedral  

grains.

Occurrences   of  metasomatized  or  granitized  metasedimentary  rocks  

were  found  in  northern  Logan  County  and  also   across   northwestern  Yuma
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Figure 21! Photomicrograph of cataclastic granitic gneiss from well
CL-212, b-biotite, mi-microcline, q-quartz, p-plagioclase*
Crossed nicols, X25>,

Figure 2 2$ Photomicrograph of granodiorite from well CL-183• mi-microcline,
b-biotite, q-quartz, p-plagioclase. Crossed nicols, X2£*
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County.   The   basement  rocks   are  mostly  fine-grained  biotite-microcline-  

quartz-plagioclase   gneisses,   in  which  the   grains   have   a  distinct  gneiss-  

ic   banding.   Other  rocks   in  these  areas   are   amphibolite   and  hornblende-  

quartz-microcline-plagioclase   gneiss.   The   original  rocks   are   thought  

to   have  been  calcareous,   argillaceous,   and  quartzo-feldspathic   sedi-

ments,   which  have  been  granitized  by  the   addition  of  alkali-silicate  

solutions.

The  wells  which  encountered  rocks   of  the   above   in  the   Logan-Yuma  

granitic   terrane   are:   British-American  Producing  Co.   #U  Segelke,

Logan  County   ( CL-BU) 3  British-American  Producing  Co.   #18  Yenter   "B",  

Logan  County  ( CL-85);   Canada-Southern  Oil  Co.   #1  Doyle  Nieman,   Yuma  

County   ( CL-l62) j   Ohio  Oil  Co.   #1  Brophy,   Yuma  County  ( CL-171);   Lion  

Oil  Co.   #1  Chrismer,   Yuma  County  ( CL-l70);   Carter  Oil  Co.   and  Mountain  

States  Drilling  Co.   #1  Henik,   Yuma  County  ( CL-lôU);   and  Skiles   Oil  Co.

#1  Brower,   Washington  County,   ( CL-155)»   In  addition  to  these  wells,  

well  CL-89   in  Logan  County,   which  was   drilled  into  granitic   gneisses,  

also  encountered  some   granitized  metasediments   in  the   basement.   The  

amphibolite  from  well  CL-8J4.  in  Yuma  County  contains  no  microeline,  

but  the  quartz-plagioclase   gneiss   from  this   same  well  has   about  five  

percent  microeline.   Microeline   in  samples   from  other  wells   in  the  

metasomatized  metasediments   ranges   between  1 5  and  6 0 percent   of   the  

rock.   Some   of  this  microeline   appears   to  have   been  introduced  inter-  

stitially.   Plagioclase  makes   up  between  15  and  50  percent  and  is  pre-

dominantly  oligoclase.   Some   samples   have  plagioclase,   ranging  in
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composition  from  oligoclase  to   andesine0   Albite   and  pericline   twins  

are  present  and  the   grains   are   slightly  to   strongly  altered  to   seri-

cite.   Quartz  makes  up  from  20  to   30  percent   of   the   samples   and  occurs  

in  moderately  to   strongly  strained  grains<,   Biotite   is  present  in  most  

of  the   samples   in  amounts  from  2   to  10  percent,   and  the   grains   have   a  

strong  preferred  orientationo   In  the   amphibolite   from  well  CL-8U,  

hornblende   comprises   30  percent.   Only  one   other  well   ( CL-16U)   has  

samples   containing   hornblende,   and  in  this   rock  it  is   only  five  percent.

Pueblo-Teller  Granitic   Terrane

The   Pueblo-Teller  granitic   terrane   lies   in  the   central  part   of  

Colorado   at  the   southern  end  of   the  Front  Range   and  extends   as   far  

west  as   the   Sawatch  Range   ( pi.   1).   To   the  north  and  west  lies   the  

Weld-Delta  metasedimentary  terrane,   and  to   the   southwest  is   the   Sa-

guache  -Huer  f  ano  metasedimentary  terrane.   The  Kit   Carson-Kiowa  meta-

sedimentary  terrane  borders   this   terrane   on  the  east.   Samples  were  

collected  from  11  wells  within  the   terrane,   6   of  which  are  located  in  

Pueblo  County,   1   in  Otero  County,   and  U  in   Park  County  west  of   the  

Front  Range.

This   terrane   is   characterized  primarily  by  granitic   gneisses  and  

augen  gneisses   of  probably  igneous   origin,   and  granitic   igneous   rocks,  

although  rocks   of  metasedimentary  origin  are  present  in  the  exposed  

basement   and  in  the  well  samples   ( table  l).   Large  areas   of   granitic  

igneous   rocks   and  granitic   gneisses   are  exposed  in  the   Front  Range
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in  Douglas,   El   Paso,   Fremont,   Jefferson,   Park. and  Teller  Counties.

These   rocks   also   occur  in  the  Mosquito   Range   in  Lake   and  Chaffee   Coun-

ties   and  in  the   northern  end  of  the  Wet  Mountains   in  Fremont  County.

A  narrow  neck  containing  granitized  metasedimentary  rocks   lies   between  

the   opposing   ends   of  the   Saguache-Huerfano   and  Kit  Carson-Kiowa  ter-

ranes   and  connects   the   Pueblo-Teller  granitic   terrane  with  the   Las  

Animas-Baca  granitic   terrane   to  the   southeast.   Although  there   are   no  

wells   northeast   of   Pueblo  County  to  prove   the  presence   of  this   terrane  

in  that  direction,   it  is  believed  that  the   terrane   connects  with  the  

Logan-Yuma  granitic   terrane   across   the   Denver  basin.

Summary  of  the   exposed  basement  rocks

The  large   intrusive  mass   of   the   Pikes   Peak  batholith  is  present  

in  the   eastern  half   of   the   exposed  part  of   the   Pueblo-Teller  granitic  

terrane   and  has  been  studied  in  detail  by  Hutchinson  (1960b),   Johnson  

(1961),   Scott   (1 9 6 3),   and  Peterson  (1964).   Only  the  northern,   western,  

and  southern  parts   of   the  batholith  are   exposed  in  the   Front  Range,   and  

the   eastern  part,   which  is  buried  beneath  sedimentary  rocks   in  the  

southern  end  of  the   Denver  basin,   has   not  been  encountered  by  wells.

The  batholith  has  the   characteristics   of   a  rudely  concentrically-zoned,  

mesozonal   intrusive   ( Buddington,   19^9;   Hutchinson,   1960b)   and  is   com-

posed  primarily  of  alaskite,   leucogranite,   granite,   quartz  monzonite,  

and  granodiorite   ( Hutchinson,   1960b)»

On  the  north  this   batholith  is  bordered  by  the  metasediments   of
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the  Weld-Delta  metasedimentary  terrane  0  On  the  west,   separated  from  

the   Pikes   Peak  batholith  by  a  narrow  belt  of  metasediments,   lies   the  

Kenosha  batholith0  This   syntectonic,   catazonal   intrusion  ( Trimble,  

1961,   p.  6I4)   is   here   considered  to  lie  within  the  Weld-Del  ta  metasedi-

mentary  terrane.   Bordering  the   Pikes   Peak  batholith  on  the   south  and  

west  is   an  extensive  development   of  porphyroblastic   augen  gneisses,  

which  have  been  regarded  by  many  workers   ( Cross,   189 W ;   Mathews,   I9OO5  

Stark  and  others,   19li9;   hovering   and  Goddard,   1950;   Bhutta,   195h;   Boos  

and  Boos,   1957;   Timroth,   1958;   and  Shappirio,   1963)   as   a  coarse-grained  

variant   or  border  facies   of  the   Pikes   Peak   granite0  However,   Hutchin-

son  ( 1 9 6 0 c ,   1 9 6 3 )  has   demonstrated  by  both  structural   and  temporal   re-

lationships   that   the  augen  gneisses   are   considerably  older  than  the  

Pikes   Peak  granite.   These   augen  gneisses   are   also  present  in  the  

southern  part  of  South  Park   ( Stark  and  others,   19li9)   and  in  the  

hills   east   of   the  Arkansas   River  from  northeast   of  Salida  ( Bhutta,

1 9 5 W   to  east   of  Buena  Vista   ( Hutchinson  and  others,   I960;   De  Vo  to,  

1961).   North  of  Buena  Vista  the  augen  gneisses   grade   into  the   gneissic  

granites   typically  exposed  near  Granite,   Chaffee   County  ( Hutchinson  

and  others,   I960).   Large  masses   of  coarse-grained  igneous   rocks   and  

granitic   gneisses   exposed  in  the  northern  Wet  Mountains   and  Arkansas  

Canyon  areas   of  Fremont  County  ( Merewether,   1955;   Chronic,   I960)   are  

included  within  this   terrane.

Samples   of  the   augen  gneisses   were   collected  from  the   Phantom  

Canyon  and  Cripple   Creek  areas   south  of   the   Pikes   Peak  batholith,   from
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the   Ute  Trail  road  northeast   of  Salida*   and  along  Trout   Creek  ( U.   S.

Bte,   285)   east  of  Buena  Vista   ( fig*   lit.)  »   The   rocks   from  the   Phantom

Canyon,   Cripple   Creek,   and  Trout  Creek   areas   are  essentially  biotite-

plagioclase-quartz-microcline   gneisses   ( table  11)»   The  microeline   has

been  metasomatically  introduced  and  occurs   only  in  lens-shaped  augen

composed  of  many  small  xenoblastic   grains  <,   According   to  Hutchinson  and

others   ( I9 6I1.,   p.  3 3 3),   these  microeline   augen

"appear  to   have   grown  by  a  growth  mechanism  of  mutual  exclusion  
in  which  microeline   augen  in  a  nonequilibrating   stress   environ-
ment  were   recurrently  broken  down  to  polycenters   of   crystalliza-
tion  all   the  while   expelling  f  erromagnesian  minerals  which  ended  
up   rimming   the  microeline   augen»"

The   original   rocks  may  have  been  a  sedimentary  sequence   of  arkosic  

sandstones   and  shales»   In  Cripple   Creek  Canyon,   south  of  the   town  of  

Cripple   Creek,   schistose   rocks   are   exposed,   surrounded  by  the  more  

prevalent  augen  gneisses»   The   development  of  the   coarse-grained  augen  

gneisses  may  have  been  favored  by  the   originally  coarse-grained  texture  

of   the   sediments,   but  certainly  has   been  due  in  part  also   to   recrystal-

lization  and  addition  of  material   during   the   severe  metamorphism  and  

metasomatism.

Granitic   rocks   exposed  between  Buena  Vista  and  Leadville   ( fig.   lit)  

are  biotite-quartz-microcline-plagioclase   gneisses   and  biotite-quartz-  

plagioclase   gneisses   and  gneissoid  granites   ( table  11).   The   original  

composition  must  have  been  from  quartz  monzonite   to  granodiorite,   but  

some  microeline   has   probably  been  introduced  by  alkali-silicate  meta-

somatism»   Metamorphosed  granites   and  quartz   monzonites   are  present  in
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Lake  County,   on  the  west  side   of  Weston  Pass*   Some   amphibolites,   pro-

bably  representing  basic   volcanic   rocks   also   occur  here.   The  border  

between  the   Pueblo-Teller  and  Weld-Delta  terranes   lies   just  to   the  

north.

The   augen  gneisses   northeast  of  Salida  were   collected  along  Turret  

road,   just  west   of  the   junction   Jith  the  Ute   Trail  road  ( fig.   lit).   In  

the   outcrop,   these   rocks   grade   from  schistose  metasediments   into   augen  

gneisses   within  a  few  tens   of  feet.   In  thin  section,   these   rocks   are  

definitely  of   sedimentary  origin,   and  the  microeline   and  quartz,   which  

make   up  the   augen,   have   been  introduced  ( table  11).   The  augen  are  

S-shaped,   indicating   deformational   stress   during  metasomatism  and  de-

velopment  of   the   augen.   This   locality  is   on  the   border  between  the  

Pueblo-Teller  granitic   terrane   and  the   Saguache-Huerfano  metasedimentary  

terrane   to  the   south.

Petrography  of   the   buried  basement   rocks

Five   of  the  wells   in  Pueblo   County  encountered  rocks   identified  

as   granitic   gneiss   ( table  12).   These   ares   the   Continental  Oil  Co.   #1  

Paige   (CL-l23),   the   Continental  Oil   Co.   #1  Young   ( CL-125),   the   Pan-  

American  Petroleum  Co.   #1  Ingram   ( CL-129),   the   Skelly  Oil  Co.   #1  M.   E.  

Lutin  ( CL-I9 6),   and  the   Phillips   Petroleum  Co.   #1  Sample  No  se-Govern-

ment  ( CL-130).   Also   included  within  this   group  is   the  Vaughey  and  

Vaughey  #1  W.   S.   Sidney  ( CL-111)   in  Otero  County.   All  of  the   samples  

from  these  wells   are   variations   of  biotite-quartz-microcline-plagio-
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Figure 23s Photomicrograph of granite from well CL-71, showing zoned
euhedral grains of plagioclase. b-biotite, q-quartz, p-plagio-
clase, mi-microcline. Crossed nicols, X25«

Figure 2Us Photomicrograph of cataclastic granitic gneiss from well CL-69.
p-plagioclase, q-quartz, mi-microcline. Crossed nicols, X9.
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Figure 26

A
B

B

: Photomicrograph of a fragment of sandy shale from well CL-9!?.
q-quartz, cy-chalcedony, mx-matrix of sericite with some cal-
cite and hematite »

i Uncrossed nicols, X2j?
î Crossed nicols, X2$o





T-1060 1 1 2

Figure 2?s Photomicrograph of quartzite from well CL-1U7» Crossed
niçois, X9.
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A

Figure 28: Photomicrograph of dacitic crystal vitric tuff from well
CL-191, showing fragments of quartz (q) and plagioclase (p)
in a matrix of devitrified glass (mx)

A: Uncrossed nicols, X25>
B: Crossed nicols, X25»
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Figure 29: Photomicrograph of latite porphyry from well CL-10, showing
zoned euhedral phenocrysts of plagioclase» b-biotite, q-quartz,
p-plagioclase. Crossed nicols, X25>«
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hornblende„   In   the   groundmass,   mierocline  makes  up  between  32   and  5>0  

percent,   subhedral  grains   of  plagioclase   ( oligoclase)   range  from  20  

to   30  percent,   and  quartz   is   about  10  percent»   Hornblende   comprises  

between  £  and  15  percent,   and  biotite  makes  up  10  percent»

The  rock  in  the   samples   from  the   Texaco,   Inc»   #1  M»   E„   Jones,

Bent  County  ( CL-179),   is   an  altered  olivine   basalt.   Twenty-five  per-

cent  of  the   samples   is   subhedral   to   anhedral  phenocrysts   of  augite,  

which  have  been  slightly  to   severely  altered  to  tremolite-actinolite,

Of   the  groundmass,   from  kO to   U5  percent  is  lathlike   euhedral  to   sub-

hedral  grains   of  plagioclase,   the   composition  of  andesine.   Serpentine,  

as   an  alteration  product   of  olivine,   makes  up  from  15  to   35  percent,  

Anhedral  grains   of  tremolite-actinolite   comprise  between  15  and   23  

percent.   Chlorite   also   occurs   in  amounts   ranging  from  5  to  10  percent.

Petrology  of  the   Basement  Terranes  

The  modal  compositions   of  all   samples   studied  in  thin  sections,  

which  are   given  in  Appendices   II  and  III,   Volume   2,   have  been  plotted  

on  triangular  mineralogies!  composition  diagrams   ( figs,   30,   31,   32,   33,  

and  3 k )  for  each  terrane.   These   diagrams   illustrate   the   comparative  

compositions   of  the   rocks   of  the  terranes   in  terms   of  the   relative  

volume  percentages   ofs   ( l)   Quartz,   (2)   total  Feldspar  ( plagioclase,  

mierocline,   and  orthoclase,   and  also  all   sericite),   and  (3)   All  Other  

Minerals   ( chiefly  biotite   and  hornblende,   but  also  including  muscovite,  

chlorite,   diopside,   augite,   tremolite-actinolite,   epidote,   apatite,
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Figure   3 0 :   Mineralogical   composition   d i a g ra m s   o f   samples   col lected   from   the  

exposed   b a s e m e n t   of   the   Weld   -   Delta   m e ta s e d i m e n t a r y  
t e r r a n e .   i   =   g r a n i t i c   ign eous   r o c k ,   g   =   g r a n i t i c   g n e i s s ,  

m  =   m e t a s e d i m e n t a r y   rock.
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Figure   31:   M ine ra lo g i c a l   composi tion   d i a g r a m s   of   well   samples   fro m   the

buried   ba s e m e n t   of   the   f o u r   m e t a s e d i m e n t a r y   t e r r a n e s .  

i=   g r a n i t i c   i g n e o u s   r o c k ,   g   =   g r a n i t i c   gn e is s ,  

m=   m e t a s e d i m e n t a r y   r o c k ,   s  =   s e d i m e n t a r y   rock.   Samples   of  

exposed   basement   from   the   S a g u a c h e   -   H u e r f a n o   t e r r a n e  

a re   u n d e r l i n e d .
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Figure   3 2 :   M in e r a l o g i c a l   composition   d i a g r a m s   of   well   s a m p l e s   fro m   t h e  

b u r i e d   b a s e m e n t   of   the   f o u r   g r a n i t i c   t e r r a n e s .   i=   g r a n i t i c  

igneous   r o c k ,   g   =   g r a n i t i c   g n e is s ,   m=   m e t a s e d i m e n t a r y   rock.  

Sam ples   of   exposed   b a s e m e n t   f r o m   t h e   P u e b l o   -   T e l l e r   and

M e s a - M o n t e z u m a   t e r r a n e s   a r e   u n d e r l i n e d .
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Quartz  â  
Feldspar  

1 0 0 %

,88

1 00 % 1 0 0 %
Sericite   8   Heavy
Calcite   minerals

Figure   3 3 *   M i n e r a l o g i c a l   c o m p o s i t i o n   d i a g r a m   o f   wel l   sa mples   from   the  

b u r i e d   b a s e m e n t   of   the   U i n t a   Mount ain   s e d i m e n t a r y  

t e r r a n e .   s   -   s e d i m e n t a r y   rock.

Q u a r t z
1 0 0 %

1 0 0 %
Feldspar   8  
Sericite

1 00 %  
All   other  
minerals

Figure   3 4 :   M i n e r a l o g i c a l   composi tion   d i a g r a m   o f   well   s a m p le s   o f

P r e c a m b r i a n   v o l c a n ic   and   i n t r u s i v e   r o c k s   (o=   O t e r o *   Be nt  

v o l c a n i c   t e r r a n e ,   m   -   M e s a   -   M o n t e z u m a   g r a n i t i c   t e r r a n e )  

and   T e r t i a r y   i n t r u s i v e   rocks   ( t ) .
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zircon,   sphene,   leucoxene,   tourmaline,   sillimanite,   garnet,   rutile,   fluor-

ite,   magnetite,   hematite,   pyrite,   calcite,   and  serpentine)»   On  the   dia-

gram  for  the  Uinta  Mountain  sedimentary  terrane   ( fig.   33),   the   three  end  

members   of  the   diagram  ares   (1)   detrital   Quartz   and  Feldspar  grains,

(2)   Sericite   and  Calcite  matrix  or  cement,   and  (3)   Heavy  Mineral   grains.

On  the   diagrams  for  the  metasedimentary  terranes   ( figs.   30  A,   B,

C,   and  D;   and  31  A,   B,   C,   and  D),   the   distribution  pattern  of  the   samples  

of  metasedimentary  rocks   ( m)   suggests  the   composition  of  the   original  

sediments.   The  biotite-quartz-plagioclase   gneisses   occur  generally  be-

tween  the   Quartz   and  Feldspar  end  points   and  have  less   than  $ 0 percent  

of  the   ferromagnesian  ( plus   accessory)  minerals,   indicating  quartzo-  

feldspathic   to   argillaceous  parent   sediments»   Plagioclase-hornblende  

schists   and  amphibolites,   which  are   low  in  quartz,   lie  near  the   Feldspar-  

Other  Minerals   line.   These   rocks   have  been  formed  either  from  lime-  

bearing   argillaceous   sediments   or  from  basic  volcanic   rocks.   Quartzites  

and  quartzitic   gneisses   lie   near  the  Quartz   end  member  and  are   the  meta-  

mo  arphic  products   of   quartz-rich   sediments.

Granitic   rocks,   including  both  igneous   ( i)   and  gneissic   ( g)   varie-

ties,   fall  within  a  rather  restricted  area  not  far  from  the   Quartz-Feld-  

par  line   and  near  the   Feldspar  end  ( figs.   30  A,   C,   and  D;   31  A,   B,   C,  

and  D;   and  32  A,   B,   C,   and  D).   This   reflects   the   granitic   composition  

of  50  to  90  percent  feldspar,   10  to   30  percent  quartz,   and  the   remainder  

composed  of  ferromagnesian  and  accessory  minerals.   However,   granitic  

gneisses  produced  by  the   alkali-silicate  metasomatism  of  metasedimentary
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rocks   have   a  greater  variety  in  their  composition  and  may  occur  through-

out   the   diagram,   depending  upon  the   degree   of  granitization»

Precambrian  sedimentary  rocks   ( figo   33)   are   composed  primarily  of  

detrital  quartz   and  feldspar  in  a  matrix  of   sericite   and  calcite.   Heavy  

minerals   are   a  minor  constituent  except  for  one   sample,   which  was   of  a  

plagioclase-hornblende   schist  fragment   and  which  properly  should  not  be  

included  on  the   diagram.   The   composition  of  the   samples   ranges   from  

100  percent   detrital  grains   in  the   quartzites   to   about   20  percent  detri-

tal  grains   in  the   sandy  shales.   The   samples   from  well  CL-133,   of  which  

the   reported  Precambrian  age  may  be  questioned,   occur  distributed  among  

the   other  samples   and  are  not   characterized  by  a  distinctive   composition-

al   grouping  on  the   diagram.   The   crystalline   calcite  matrix  of   the   sam-

ples  from  this  well   is   the  primary  feature  which  distinguishes   them  from  

the   other   samples   in  the   terrane,   and  may  be   the   result   of   a  facies  

change   from  quartzose   and  argillaceous   sediments   in  the   Uinta  Mountains  

to  more   calcareous   sediments  farther  south,   where   this  well   is  located.  

Stratigraphie   relationships   of   the   shales   and  sandstones   in  the   Uinta  

Mountain  Group  indicate   that  the   source   area  of  the   sediments   lay  to  the  

northeast  of  the   depositional  basin   ( Hansen,   1955*   p°   27)°

Samples   of  volcanic   and   shallow  intrusive  rocks   are  illustrated  on  

the   compositional   diagram  of  figure   3U°   The   Precambrian  volcanic   rocks  

of   the   Otero-Bent  volcanic   terrane   ( o),   except  for  the   sample   of   olivine  

basalt,   show  a  fairly  restricted  composition  relative   to  total  feldspar.  

The   rocks   of   this   terrane   are   lower  in  quartz   content  than  the   granitic
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rocks   of  the   other  terranes»   The  Precambrian  shallow  intrusive  from  the  

Mesa-Montezuma  granitic   terrane   ( m)   is   also   of  the   same   general   composi-

tion  as   the   rocks   of   the  Otero-Bent  volcanic   terrane  «

For  comparison,   the   Tertiary  intrusive   rocks  encountered  in  the  

well  samples   ( t)   have   also  been  plotted  on  this   diagram®   These   rocks  

show  a  greater  variety  of  composition  ranging  from  greater  in  percentage  

of   quartz,   through  greater  total  feldspar  percentage,   to  greater  in  per-

centage   of  all   other  minerals»   Tertiary  ho ms f e l s i c   rocks  fall   near  the  

mid-point  of   the   Feldspar-Other  Minerals  line  and  near  the  Other  Minerals  

end  point   of   the  Quartz-Other  Minerals  line»
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Figure 36: Biotite-plagioclase-microcline-quarts augen gneiss from
Cripple Creek, Teller County0 Sample PRC-27-7l| . Large
gray areas devoid of dark minerals are porphyroblastic
augen of microcline.

Figure 37: Biotite-microcline-quartz-plagioclase augen gneisses from
the subsurface of northeastern Colorado, Large gray areas
devoid of dark minerals are porphyroblastic augen of microcline.

A: Well CL-88, Logan County, Logan-Yuma granitic terrane
B: Well CL-206, Yuma County, Kit Carson-Kiowa metasedimentary

terrane, but near boundary with Logan-Yuma granitic terrane.
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or  disprove   this   belief,   This   anticlinorial  axis  is   also   considered  to  

extend  to  the   southwest,   through  the   region  of  granitized  gneisses   be-

tween  the  Weld-Delta  and  Saguache-Huerfano  metasedimentary  terranes,  

and  include   the  Mesa-Montezuma  granitic   terrane   ( plo   3) «

In  the  Weld-Delta  metasedimentary  terrane,   the   granitic   igneous  

rocks,   granitic   gneisses,   and  granitized  metasediments   encountered  in  

wells   CL-U2,  -CL-U3,   CL-UU,   CL-52,   CL-5U,   C L - # ,   C L - # ,   CL-90,   CL-1U8,  

and  CL-202   ( pi,   l)   occur  within  an  elongate   area  which  has   a  lithologie  

trend  parallel   to   that  of  the   terrane.   Tweto   (1957*   p»   20)   and  the  maps  

of  Oriel   (195U)   and  of  Tweto   and  Sims   (1 9 6 3)   show  large   areas   of   granitic  

rocks   in  the   southern  Park  Range   and  in  Grand  County  near  Pars  hall   and  

Hot  Sulphur  Springs.   Harper   (1 9 6I4)   states   that  at  least  half  of  the  

exposed  Precambrian  rocks   of  Glenwood  Canyon  in  the  White  River  uplift  

are   of  granitic   rocks,   which  occur  as  plutons   and  dikes.   These   areas  

are   also  within  this  elongate   trend  of  granitic   rocks»   At  the  north-

eastern  end  are   the  large  plutonic  masses   of  the  Sherman  granite,   the  

Laramie   anorthosite,   and  associated  plutonic   igneous   rocks   exposed  in  the  

Laramie  Range»   On   the   southwestern  end  are   granitic   gneisses   and  gra-

nites   exposed  in  the  northern  end  of   the   Uncompahgre   uplift.   This   belt  

of   granitic   rocks   could  possibly  be   designated  as   a  separate   terrane,  

but  the  writer  feels   that   there   is   not  enough  information  from  either  

the   published  papers   on  the   exposed  basement  or  from  the  well   samples  

of   the   subsurface  basement  to   justify  this   at  the  present  time,

Downwarping   of   the   crust  in  northwestern  Colorado   into  an  east-
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west  elongated  depositional  basin  is   shown  by  the   late  Late   Precambrian  

Uinta  Mountain   sedimentary  terrane®   The   former  north-south  extent   of  

these   sedimentary  rocks,   however,   is   unknown»   The  west-northwest  trend  

of   the   outline   of   the  Otero-Bent  volcanic   terrane   is   the   result   of  Late  

Paleozoic   tectonism,   but  it  is  believed  that   these  volcanic   rocks  were  

erupted  along  a  west-northwest-striking  fault  or  deep  crustal  fracture.  

Age   determinations  made   on  volcanic   and  shallow  intrusive  rocks   similar  

to   those   of  this   terrane   lie   along  a  west-northwest  alignment  from  

southwestern  Oklahoma  to  the  Met  Mountains   and  Gunnison  Valley  of   south-  

central  Colorado   and   range   from  very  latest  Precambrian  to  Early  Cam-

brian  time.   Although  the   rocks   of  the  Otero-Bent  volcanic   terrane   have  

not  been  dated,   they  lie   directly  on  this   alignment  from  Oklahoma  to  

southern  Colorado.   It  is   not  known  whether  or  not  the  Otero-Bent   and  

Uinta  Mountain  terranes   are   approximately  contemporaneous,   but  apparent-

ly  both  terranes   f o m e d  very  late   in  Precambrian  time   upon  the   surface  

of   a  stabilized  basement.
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Igneous   rocks   of   the   alkalic   intrusive   complexes   at   Iron  Hill,  

Gunnison  County,   and  at  McKinley  Mountain,   Custer   County  ( fig.   38),  

have   been  dated  by  the   lead-alpha  method   ( Jaffe   and  others,  1 9 5 9)   and  

fall   approximately  on  the   time  boundary  between  the   Precambrian  and  

Cambrian.   The   shallow  intrusive  latite  porphyry  from  well  CL-29  in  

Dolores   County  yielded  an  age   of  550  -   110  m. y. ,   which  indicates   that  

it  could  be  placed  within  the   Cambrian  Period.   The   tuffaceous   and  

shallow  intrusive   rocks   of  the  Otero-Bent  volcanic   terrane   ( fig.   lj.2)  

are   known  to  be   older  than  the   overlying  Arbuckle   Dolomite   of  Ordovician  

age,   but  whether   or  not  they  are   as   old  as   Precambrian  remains   to  be  

seen.

Three   small   subcircular  inliers  which  contain  blocks   of  Silurian  

and  older   sedimentary  rocks   along  with  much  material   of  probable  vol-

canic   origin  occur  within  the   exposed  Precambrian  basement   of  the  Lara-

mie   Range   in  southern  Wyoming   and  northern  Colorado   ( fig.   38)   ( Chronic  

and  Ferris,   1961;   1963;   Chronic,   McCallum,   and  Ferris,   1965).   These  

inliers   are  believed  to  be   diatremes   or  volcanic   pipes,   certainly  of  

post-Silurian   age,   which  indicate   a  previously  unknown  period  of  vol-  

canism  of  possible  Late   Paleozoic   age   in  the  Rocky  Mountains   ( Chronic,  

McCallum,   and  Ferris,   1965).

Barnes   (195b)   determined  from  detailed  field  and  pétrographie  

studies   that  a  coarse-grained  porphyritic   granite   exposed  at  the   south-

ern  end  of  the   Grenadier-Needle  Mountains  mass   in  the  Animas  River  Valley  

north  of   Durango,   La   Plata  County   ( fig.   38),   intruded  the   overlying
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Ignacio   Quartzite   with  attendant  contact  metamorphism,   and  also   contain-

ed  xenoliths   of   the   quartzite  «   He   also   concluded  from  a  study  of  the  

Paleozoic   stratigraphy  in  the   area   ( Barnes,   195>U)   that  the   age   of  the  

Ignacio   Quartzite  was   Devonian  and  not   Cambrian  as   considered  previous-

ly  by  Cross   and  Hole   (1910,   p.   It)  „   This  would  place   the   age   of   the  

granite   intrusive   as  younger  than  Devoniano   Hinds   (1936,   p»   70),   how-

ever,   had  also   examined  the   quartzite-granite   contact   in  this   same   area  

and  considered  it   to  be   an  une  onf  ormity,   as   he   reported  arkosic   debris  

from  the   subjacent  granite   present  in  the   overlying   sandstone.   It  

would  be   interesting  to  have   an  isotopic   age   determination  made   on  

samples   of   the   granite   from  this  localityo   Other  than   the   diatremes   of  

possible   Late   Paleozoic   age   in  the   Laramie   Range   of  Wyoming   and  Colorado  

( Chronic,   McCallum,   and  Ferris,   1965)   no   direct  evidence   of  any  other  

occurrences   of  igneous   activity   is   known  to  exist  in  Colorado  from  

latest  Precambrian   ( or  earliest   Cambrian)   time   to   the   Late   Cretaceous-  

Early  Tertiary  period  of  extensive   intrusion  and  volcanism.

Concerning   igneous   activity  which  may  have   accompanied   the  for-

mation   of  the   Late   Paleozoic   Ancestral  Rocky  Mountains,   Burbank   (1933,  

p«   281)   writes:

"There   is  but   slight  evidence   that  volcanism  and  igneous  
intrusion   accompanied  this   diastrophism,   although  the   Penn-
sylvanian  and  Permian  conglomerates   in  the   Sangre   de  Cristo  
Range   and  as   far  north  as   Minturn  in  central  Colorado  contain  
igneous   rocks   of  kinds   not  commonly  recognized  as   pre-Cambrian;  
but   their   sources   are   undetermined,   However,   igneous   activity  
must  have   been  comparatively  feeble   and  any   ore   deposits   that  
may  have   been  formed  were   likely  to  have  been  destroyed  during  
the   epoch  of  erosion  that  reduced  the   highland  areas   to   a  mature
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on  these   Tertiary  batholiths   and   stocks   range  f r o m  35   to   75  m . y . ,   with  

the  majority  being  around  65  m . y .  ( Eckelmann  and  Kulp,   1957;   Pearson  

and  others,   1962).
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south  belt  of  uplifts   characterized  by  folding,   faulting,   and  thrusting;  

a  zone   of  uplifts   extending  northwesterly  from  southeastern  Colorado   to  

the   Uinta  Mountains;   and  a  poorly-defined  zone   of  uplifts   extending  

northeasterly  from  the   Four  Corners   region,   characterized  by  extensive  

Early  Tertiary  intrusive   activity«   This   last  trend  may  possibly  have  

been  controlled  by  the  northeast-trending  regional   structure   of   the  

Precambrian  basement   ( Warner,   1957;   Tweto   and  Sims,   1963) »   The   north-

westerly  trend  probably  is   directly  related   to   the   Late   Paleozoic   tec-  

tonism  which  produced  the  Ancestral. Rocky  Mountains   ( Burbank,   1933)   and  

the   east-west   trend  of  the   Uinta  Mountains   appears   to  bear  a  direct  re-

lationship  to   the   late  Late   Precambrian  depositional   trough*

Post-Laramide   tectonism  in  Colorado   has   been  characterized  by  re-

gional  uplift,   normal   faulting,   and  igneous   activity   ( Haun   and  Kent,

1965,   p.   179U) .   Doming   associated  with  extensive  volcanism  occurred  in  

Early  and  Middle   Tertiary  time  in  the  San  Juan  Mountains   ( Larsen  and  

Cross,   1956) »   Normal  faulting  in  Middle   Tertiary  time,   and  possibly  

continuing   into  Recent  time,   has   resulted  in  the   San  Luis  Valley  and  

associated  smaller  graben  structures  which  extend  northward  from  New  

Mexico   as   far  as   the  Arkansas  Valley  between  the  Sawatch  and  Mosquito  

Ranges   ( Karig,   1963b,   p*   105).   Early  Tertiary  intrusive  activity  is  

oriented  in  a  northeasterly  direction  as   is   illustrated  by  the   intrusions  

of   the   Colorado  mineral   belt*   Volcanic   rocks   of  Early  to  Middle   Tertiary  

age   lie   south  of   this   zone   and  extend  from  the   San   Juan  Mountains   to  the  

Thirty  Nine  Mile  volcanic   field  in  the   southern  Front  Range   ( fig.   38)«
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An  extensive   system  of   stocks,   plugs,   dikes,   and  sills   of  Early  to  

Middle  Tertiary  age   associated  with  the   Spanish  Peaks   intrusives   lie   in  

a  north-northwest-aligned  zone   east   of   the   Sangre   de   Cristo  Range   and  

San  Luis  Valley.   Volcanism  and  intrusive  activity  of  Late  Tertiary  to  

Quaternary  age   has   occurred  throughout  northern,   central,   and   southern  

Colorado  in  a  poorly-defined  north-northeast-trending   zone   ( fig.  3 8)  

which  may  bear   some   relation  to   the   rifting   of   the   San  Luis  Valley  re-

gion.

In  considering   the   possible   control  of  the   basement  lithological  

terranes  upon  the  present   structure,   the  broad  eastern  flank   of   the  

Denver  basin  coincides   generally  with  the   trend  of   the   Logan-Yuma  and  

Pueblo-Teller  granitic   terranes.   Most   of   the  mountain  uplifts   of  Colo-

rado   and  crustal  flexures,   such  as   the   troughs   of   the   Denver,   Raton,  

and  Piceance   basins,   the   crests   of  the  Apishapa  uplift  and  Las  Animas  

arch,   and  the   northeastern  flanks   of  the   Uncompahgre  uplift  and  the  

Paradox  and  San  Juan  basins,   occur  mainly  within  metasedimentary  ter-

ranes.   Chamberlin  (I9li5>)   considered  that  the   basement  uplifts   in  Mon-

tana  and  Wyoming  were   controlled  by  the   lithology  of  the  basement  rocks.  

The   cores   of   these  uplifts  were   described  by  him  as   rigid  granitic  

batholiths   surrounded  by   a  schistose  basement  framework.   These   schists  

presumeably  had  less   strength  to   resist  deformation  and  the   marginal  

faults   and  flexures  were   concentrated  in  them.   These  analogies  break  

down,   however,   when  the   present  basement   structure   of  the  Weld-Delta,  

Saguache-Huerfano,   Las  Animas-Baca,   and  Mesa-Montezuma  terranes   are
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considered  as   a  whole   ( compare   Figure  1  with  Plate   1   and  Plate   3)»

There   seems   to   be   no   distinct  association  of  the  present  basement   struc-

ture   in  Colorado  with  the   lithology  of  the   Precambrian  basement  terranes„  

Badgley  ( i960,   p«   163,   168)   considers   that  the   directions   of  

Laramide  faulting  and   jointing  in  the   exposed  Precambrian  basement  of  

Colorado,   due   to   a  stress   oriented  N80°E,   have  been  strongly  influenced  

by  the   Precambrian  tectonic   framework0   Tweto  and  Sims   (1963,   p«   993)  

state   that  many  of   the   faults   and  shears   in  the   exposed  basement  have  

been  inherited  from  Precambrian   time,   and   that   some   of   these  features  

which  were  previously  regarded  to  be   of  Laramide   origin  are   actually  

Precambriano   Undoubtedly,   many  of  the   old  Precambrian  joints,   faults,  

and   shears  were   rejuvenated  as   a  response   to   crustal   stresses   during  

the   Cretaceous-Tertiary  Laramide   deformation»   However,   Houston   (1963)  

proposes   caution  in  determining  whether  or  not  Precambrian  structures  

have   influenced  the   Laramide   tectonic   pattern»   He   states   that   the  

effects   of  Laramide   deformation  must  be   subtracted  from  the   regional  

structure   so   that   the   pre-Laramide  positions   of  the   faults,   joints,   and  

foliation  directions   can  be   related»   Prucha,   Graham,   and  Nickelsen  

(1963)   and  Hoppin  and  Palmquist   (1963)   believe   that  foliation  trends  

and  differences   in  basement  lithologies   have   had  little   to   do  with  the  

development   of  Laramide   structure   in  Wyoming»

From  this  brief   review  of   the   tectonic   history   of   Colorado,   it  

appears   that  with  the  passage   of  time   since   the   Precambrian,   the  base-

ment   structural   trends   of   Precambrian  age  have  had  progressively  less
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influence  upon  the   development   of  post-Precambrian  structure.   This  may  

be   due  to   the   fact   that   since   its   origin  in  the   Precambrian,   the  base-

ment  now  exposed   at  the  Earth' s   surface   has  become  progressively  fur-

ther  removed  from  the   deep-lying   zones  where   tectonic   activity   origin-

ates.   Also,   each  new  period  of  tectonism  adds   new  structural  features  

and  masks   older  ones  until   they  can  no  longer  be  identified,   although  

it  is  possible   that  they  may  still  continue   to   exert   some   small   degree  

of   control   on  the  pattern  of  deformation.
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have   been  progressively  freer  from,  influence   of  Precambrian  structure  

and  have   impressed  their   own  patterns   of  deformation  upon  the   base-

ment.
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APPENDIX   II:   DETAILED  PETROGRAPHIC   DESCRIPTIONS   O F  WE LL  SAMPLES

FROM  THE   BURIED  BASEMENT  OF  COLORADO

Well s  listed  b y  county,   and  within  each   county  b y  
the   index  number  assigned  to   each   well.

Thin   sections  are   on  permanent   file   at   the   Crustal  
Studies  Laboratory,   Department   of  Geology,   The  
University  of  Texas,   Austin,   Texas.
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U. So   Army   Adams   County   CL-175
Corps   of  Engineers   2S-67W,   sec  26  AD-1-1
#1  Rocky  Mountain  Arsenal   Core   chip

11976-85  ft.

Plagioclase   61$   Oligoclase;   xenoblastic   grains   1. 5   to  0. 1  mm.  ;
slightly  altered  to   sericite;   indistinct  albite   and  pericline  
twins;   poikiloblastically  enclose   quartz,   microcline,   biotite,  
and  epidote.

Quartz   25/6   Xenoblastic   grains  1. 0  to  0. 05  mm.  ;   moderately  strained  
and  fractured;   sutured  borders

Biotite   5#   Idioblastic   to  xenoblastic   grains  1. 0  to  0. 05  m m. ;
pleochroic   from  pale  yellowish-green  to  very  dark  green;   strong-
ly  altered  to   sericite   and  hematite;   small   idioblastic   crystals  
have  formed  within  larger  altered  grains;   preferred  orientation.

Microcline   5/6   Xenoblastic   grains   1. 0  to   0. 05  mm. ;   polysynthetic  
twins  faint  or  absent;   occur  inte  rs  titi  ally.

Magnetite  1 %  Xenoblastic   grains  1. 0  to   0. 05  mm,
Leucoxene   Tr.
Epidote   Tr.
Apatite   Tr.
Zircon   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Microcline-biotite-quartz-plagioclase   gneiss.

U. S.   Army   Adams   County   CL-175
Corps   of  Engineers   2S-67W,   sec  26  AD-1-2
#1  Rocky  Mountain  Arsenal   Core   chip

11976-85  ft.

Plagioclase  6 0 %  Oligoclase;   xenoblastic   grains   1. 0  to  0. 2  mm.  ;
slightly  altered  to   sericite;   indistinct  albite   and  pericline  
twins;   poikiloblastically  enclose   quartz,   biotite,   apatite   and  
hornblende;   myrmekitic.

Hornblende  2 0 %  Corroded  xenoblastic   grains  1. 0  to  0. 01  ram.;   pleo-
chroic   from  yellowish-green  to   deep  bluish-green;   poikilo-  
blastically  enclose   quartz   and  apatite.

Quartz   15$   Xenoblastic   grains   0. 5  to   0. 05  m m. ;   slightly  strained  
and  fractured.

Biotite  5$  Elongate   idioblastic   to  xenoblastic   grains  3 . 5  to   0. 1  mm,  ;  
pleochroic   from  pale   greenish-yellow  to   dark  greenish-brown;  
weak  preferred  orientation.

Microcline   Tr.   Xenoblastic   grains  0. 3   to  0,05  mm . ;   polysynthetic  twins  
faint   or  absent;   occur  interstitially.
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Epidote   Tr.
Sphene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabrics   Gneissose,   nematoblastic   to  lepidoblastic,   non-porphyroblas-  
tic,   fine-grained.

Probable   rocks   Biotite-quartz-hornblende-plagioclase   gneiss.

Amerada  Petroleum  Co.   Alamosa  County   CL-1
#1-F  State   39N-10E,   sec   16   AL-1-1

( NMPM)   Core   chip
5868-69  ft.

Plagioclase  $ 6 %  Oligoclase;   xenoblastic   grains  1. 5   to   0. 1  m m . ;
slightly  altered  to   sericite;   albite   and  pericline   twins;   poi-  
kiloblastically  enclose   quartz,   biotite,   sphene,   apatite,   and  
zircon.

Quartz   15$   Xenoblastic   grains   0. 5  to  0. 05  mm. ;   slightly  to   strongly  
strained  and  fractured;   sutured  borders.

Biotite  1 0 %  Idioblastic   to  xenoblastic   grains   2. 0  to  0. 05  m m. ;   pleo-
chroic   from  pale  yellow  to   dark  brown;   preferred  orientation.

Hornblende   Xenoblastic   grains   1. 0  to   0. 05  mm . ;   pleochroic   from
yellowish-green  to  deep  bluish-green;   poikiloblastically  enclose  
apatite;   associated  with  biotite,   magnetite,   and  sphene.

Sphene   Xenoblastic   grains  0. 3   to  0. 05  mm . ;   often  surrounds  magne-
tite.

Magnetite   Xenoblastic   grains  0. 5   to  0=05  mm.
Microcline  2%  Xenoblastic   grains   1. 0  to   0. 05  mm.
Apatite  2%
Zircon   Tr.
Allanite   Tr.

Fabrics   Gneissose,   lepidoblastic   to  nematoblastic,   non-porphyro-
blastic,   fine-   to  medium-grained.

Probable   rock:   Hornblende-biotite-quartz-plagioclase   gneiss.

Amerada  Petroleum  Co.   Alamosa  County   CL-1
#1-F  State   39N-10E,   sec   16   Al-1-2

( NMPM)   Core   chip
5870-71   ft.
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Plagioclase  h 9 %  Oligoclase;   xenoblastic   grains  1. 0   to  0. 2   m m. ;   slightly  
altered  to   sericite;   albite   and  pericline   twins;   poikiloblastically  
enclose   quartz,   biotite,   sphene,   apatite,   and   zircon.

Quartz  ± 5 %  Xenoblastic   grains   0. £  to  0.05>  mm. ;   slightly  to   strongly  
strained  and  fractured.

Biotite  1 $ %  Idioblastic   to  xenoblastic   grains   1. 0   to  0. 5  mm. ;   pleochroic  
from  pale   yellow  to   dark  brown;   preferred  orientation.

Hornblende  1 0 %  Xenoblastic   grains   1. 5   to  0. 5  m m . ;   pleochroic   from
yellowish-green  to   deep  bluish-green;   poikiloblastically  enclose  
apatite;   associated  with   biotite,   magnetite,   and   sphene.

Sphene  5 %  Xenoblastic   grains  0. 3   to   0. 05  mm. ;   often  surrounds  magnetite.
Apatite  1%
Magnetite  3%
Microcline   Tr.
Zircon   Tr.
Leucoxene   Tr.

Fabric:   Gneissose   to   schistose,   lepidoblastic   to  nematoblastic,   non-
porphyroblastic,   fine-grained.

Probable   rock:   Hornblende-biotite-quartz-plagioclase   gneiss

Plagioclase  6 0 %  Oligoclase;   xenoblastic   grains  0. 5  to  0. 1  mm . ;   slight  
ly  altered  to   sericite;   albite  and  pericline   twins.

Biotite  3 0 %  Elongate   idioblastic   to  xenoblastic   grains  1. 0  to  0. 05  
m m . ;   pleochroic   from  pale   yellowish-brown  to   dark  greenish-  
brown  or   dark  brown;   preferred  orientation.

Quartz   5%   Xenoblastic   grains   0. 2   to  0. 05  m m . ;   slightly  strained.
Garnet  h %  Xenoblastic  porphyroblasts   2. 0   to   0. 1  m m. ;   isotropic;   pale  

pink  color;   poikiloblastically  enclose  quartz,   biotite   and  mag-
netite;   fractured.

Magnetite  1 %
Apatite   Tr.

Fabric  :   Schistose,   lepidoblastic,   porphyroblastic,   fine-grained.
Probable   rock:   Garnet-bearing  quartz~biotite-plagioclase   schist.

Amerada  Petroleum  Co.  
#1-F  State

Alamosa  County  
39N-10E,   sec  16  
( NMPM)

CL-1  
AL-1-3  
Core   chip  
5992-93  ft.
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Amerada  Petroleum  Co.   Alamosa  County   CL-1
#1-F  State   39N-10E,   sec   16   AL-l-li

( NMPM)   Core   chip
2996-97  ft.

Quartz  U 5 %  Xenoblastic   grains   0=3   to   0  =  02  inm=  3  slightly  to   strong-
ly  strained.

Plagioclase   32^   Oligoclase;   xenoblastic   grains   0=3   to  0. 02  m m , ;  
slightly  altered  to   sericite;   albite   and  pericline  twins.

Biotite   13%   Elongate   idioblastic   to  xenoblastic   grains   0. 2  to  0. 02  
mm.  ;   pleochroic   from  pale   yellowish-brown  to   dark   greenish-  
brown  or  dark  brown;   preferred  orientation.

Garnet  % %  Xenoblastic   grains  1=0  to   0=02  mm. ;   isotropic;   pale  pink
color;   poikiloblastically  enclose   quartz,   biotite,   and  magnetite;  

'   fractured.
Magnetite  2%

Apatite   Tr.
Zircon   Tr.

Fabric:   Gneissose,   lepidoblastic,   porphyroblastic,   fine-grained.
Probable   rock:   Garnet-bearing  biotite-plagioclase-quartz   gneiss.

Cameron   Drilling   Archuleta  County   CL-2
#1  E d  Bramwell   32N-1E,   sec   9   AH-1-1

( NMPM)   Cuttings
2U60-70   ft,

Sericite  $2% Aggregates   of  microcrystalline  grains;   alteration  p r o -
duct   of  plagioclase.

Chlorite  30% Irregularly-shaped  xenoblastic   grains   and  masses   0. 2
mm.   to  microcrystalline.

Plagioclase  10%  Oligoclase   to   andesine;   idioblastic   to  xenoblastic  
crystals   0. 2   to  0 . 0 1  mm.  ;   moderately  to   severely  altered   to  
sericite;   albite   twins   indistinct.

Leucoxene   2#  Xenoblastic   grains  and  masses   0. 2  mm.   to  microcrystal-
line.

Calcite  2%  Idioblastic   to  xenoblastic   grains   1. 0   to  0 . 0 1  mm.  ;  
alteration  product;   occur  in  clusters   and  veinlets.

Quartz  1%  Xenoblastic   grains  0. 2   to  0 . 0 1   mm.
Apatite   Tr.

Hematite  T r .
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Fabrics   Metamorphic,   hornfelsic,   non-porphyroblastic,  fine-grained»  
Probable   rocks   Plagioclase-chlorite-serieite   hornfels»

Cameron  Drilling   Archuleta  County   CL-2
#1  Ed  Bramwell   32N-1E,  sec   9   AH-1-2

( NMPM)   Cuttings
21*76  ft.

Sericite  UO% Aggregates   of  microcrystalline  grains;   alteration  pro-
duct   of  plagioclase.

Chlorite  3h% Irregularly-shaped   xenoblastic  grains   and  masses   0. 2
mm.   to  microcrystalline.

Plagioclase  15%  Variety  undetermined;   idioblastic   to  xenoblastic
crystals  0 » 2   to  0 . 1  ram.;   moderately  to   severely  altered   to   seri-
cite;   albite   twins   indistinct.

Leucoxene  5% Xenoblastic   grains  and  masses   0. 3  mm.   to  microcrystal-
line  .

Calcite  5%  Idioblastic   to  xenoblastic   grains  1. 0  to  0. 01  m m , ;   alter-
ation  product;   occur  in  clusters   and  veinlets.

Quartz  1%  Xenoblastic   grains   0. 2   to   0. 01  ram.
Apatite   Tr.
Hematite   Tr.

Fabrics   Metamorphic,   hornfelsic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Plagioclase-chlorite-sericite   hornfels.

Wirt   Franklin   Archuleta  County   CL-3
#1  Sullenberger   35>N-2W,  sec   28   A H- 2-1

( NMPM)   Cuttings
1550 ft.

Microline  k5%  Xenoblastic   grains  1. 5  to   0=  2  m m , ;   microperthitic.
Plagioclase  30%  Oligoclase;   xenoblastic   grains   1. 0  to   0. 5  m m. ;

slightly  altered  to   sericite;   albite   twins   indistinct;   inter-
grown  with  microcline.

Quartz  25%  Xenoblastic   grains   0. 75   to  0. 05  m m , ;   moderately  to   strong-
ly  strained  and  fractured;   grain  borders   sutured.

Biotite   Tr.   Elongate   idioblastic   to  xenoblastic   grains   0. 01  mm.   to
microcrystalline;   pleochroic   from  pale   yellowish-green  to  brown-
ish-green;   interstitial   to  microcline   and  plagioclase.

Muscovite   Tr.   Shredlike   xenoblastic   grains   0. 1   to   0. 01  mm.
Chlorite   Tr,
Hematite   Tr.

Fabrics   Granoblastic,   porphyroblastic5   fine-grained.
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Probable   rocks   Quartz-plagioclase-microcline   gneiss„
( Thin   section  contains   only  k  smallfragments,  
see  AH-2-la)

Wirt  Franklin  
#1   Sullenberger

Archuleta  County  
35>N-2W,   sec   28  
(HMFM)

CL-3
AH-2-la  
Cuttings  
1 # 0  ft.

Microcline  70%  Xenoblastic   grains   2,0   to  0,05  m m, ;   Carlsbad  twins;
perthitic   to  microperthitic;   poikiloblastically  enclose   quartz,  
plagioclase,   and  biotite,

Plagioclase  \$%  Oligoclase;   xenoblastic   grains   2=5  to   0,1  mm . ;
slightly  to   strongly  altered  to   sericite;   albite,   pericline,  
and  Carlsbad  twins;   some   grains   strained  and  fractured.

Quartz   10$   Xenoblastic   grains  1. 0  to  0. 05  mm. ;   moderately  to   strong-
ly  strained  and  fractured;   sutured  borders.

Biotite   5>$   Xenoblastic   grains   1. 0  to  0. 0£  m m . ;   pleochroic   from  yellow-
ish-green  to  dark  green;   moderately  to   strongly  altered  to  
chlorite.

Hornblende   Tr.
Epidote   Tr.
Sphene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric;   Granoblastic,   porphyroblastic,   medium-grained.
Probable   rock;   Biotite-quartz-plagioclase-microcline   gneiss.

Francis   Harvey   Archuleta  County   CL-1;
# 1  Government  3 6N -2E,   sec  h  AH-3-1
(#1   Quartz   Creek)   ( NMPM)   Cuttings

Phenocrysts;   1*0$   of   thin   section.

Plagioclase   85$   Albite   to   oligoclase;   euhedral   to   subhedral   crystals
2 . 0  to  0 . 5  mm . ;   slightly  altered  to   sericite;   albite   and  peri-
cline   twins.

Biotite   10$   Euhedral   to   anhedral   crystals   1. 0  to   0. 2  mm. ;   pleochroic  
from  very  pale  yellow  to   deep  reddish-brown,   slightly  to   strong-
ly  altered  to   chlorite.

1200-05  ft.  
( T. D. )
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Hornblende   Corroded  anhedral   grains  1 05   to  O.Oj?  ram»;   pleochroic
from  pale  yellowish-green  to   dark   green*

Groundmasss   60$   of  thin  section*

Orthoclase  Uh%  Anhedral   grains   0*5  to   0*01  mm*;   also   occurs  with  
quartz   in  micrographie   intergrowths*

Plagioclase  2$%  Albite   to   oligoclase;   subhedral   grains   0. 3   to  0. 1  
mm . ;   slightly  altered  to   sericite;   albite   twins.

Quartz   25%   Anhedral   grains   0. 3   to   0*01  mm, ;   slightly  strained;   also  
in  micrographie   intergrowths.

Chlorite   5%   Irregularly-shaped  anhedral  masses   1. 0  to  0. 01  mm.  ;  
alteration  product   of  hornblende   and  biotite.

Tremolite-Actinolite  \%  Fibrous   clusters   of  needlelike   euhedral  
crystals  1.5>   to  0 . 0 1  mm.

Magnetite   Tr,   Anhedral   grains   0. 2  to   0. 01  mm . ;   associated  with  alter-
ed  biotite   and  hornblende.

Irrite   Tr.   Anhedral   grains   0. 3   to  0. 01  mm . ;   associated  with  tremo-  
lite-actinolite.

Fabric:   Holocrystalline,   inequigranular-porphyritic,   micrographie,
fine-grained.

Probable  rock:   Quartz   latite  porphyry.

Marland   Baca  County   CL-10
#1  Mesa-Bergunthal   30S-5»0W,   sec  8   BA-2-1

Cuttings  
2012-50  ft.

Phenocrysts:   30%   of  thin  section.

Plagioclase   100%   Andesine   to  labradorite;   zoned  euhedral  crystals
2 . 0  to  0 . 3  m m . ;   slightly  to  moderately  altered  to   sericite;  
albite,   pericline,   and  Carlsbad  twins;   poikilitieally  enclose  
quartz,   biotite,   hornblende,   and  magnetite,

Groundmasss   70%   of   thin  section.

Microcline  h9%  Anhedral  grains   0. 1  to  0. 01  mm . ;   faint  polysynthetic  
twins.

Plagioclase   25>%   Oligoclase;   subhedral   to   anhedral   grains   0. 3   to  
0 . 0 5  mm. ;   moderately  altered  to   sericite.

Quartz   10%   Anhedral   grains   0. 2   to  0. 01  m m. ;   slightly  strained.
Biotite   10%   Subhedral   to   anhedral   grains   0,2  to   0. 01  mm . ;   pleo-

chroic   from  pale   greenish-yellow  to  very  dark  brownish-green.
Hornblende   5%   Anhedral   grains   0. 5  to   0. 05  m m . ;   pleochroic   from  pale
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green  to  bluish-green  
Magnetite  \%  Euhedral   crystals  0 „ 3  to  0 o 0 5   mnic  
Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.

Fabrics   Holocrystalline,   inequigranular-porphyritic,   orthophyric,  
fine-grainedo  

Probable   rocks   Latite   porphyryo

Marland   Baca  County   CL-10
#1  Mesa-Bergunthal   30S-5>0W,   sec  8   BA-2-2

Cuttings  
2 0 8 2-81*  ft.

Phenocrysts:   35%  of   thin  section.

Plagioclase   95%   Andesine   to   labradorite5   zoned  euhedral   crystals
2 . 0  to  0 . 2  ïïïïHo;   slightly  to  moderately  altered  to   sericite;  
albite   and  Carlsbad  twins.

Biotite   3%   Euhedral  to   subhedral   crystals  1. 0  to  0. 2  m m. ;   pleo-
chroic   from  pale  greenish-yellow  to  dark  greenish-brown;   poi-  
kilitically  encloses   quartz,   microcline,   magnetite,   and  leu-
coxene.

Hornblende  2%  Corroded  anhedral  grains  1. 0  to  0. 2  mm.  ;   pleochroic
from  pale   green  to  bluish-green;   poikilitieally  encloses   quartz,  
magnetite,   and  apatite.

Groundmass:   65%   of  thin  section.

Microcline   50%  Anhedral   grains  0 . 1  to  0 . 0 1  m m. ;   faint  polysynthetic  
twins.

Plagioclase   20%   Oligoclase;   subhedral   grains   2. 0  to   0. 05  m m. ;  
moderately  altered  to   sericite.

Quartz   10%   Anhedral   grains   2. 0  to   0. 01  m m . ;   slightly  strained.
Biotite   10%   Anhedral   grains   0. 2   to  0. 01  mm.
Hornblende   10%   Anhedral   grains   0. 2   to   0. 01  mm.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Leucoxene   Tr.

Fabrics   Holocrystalline,   inequigranular-porphyritic,   orthophyric,  
fine-grained.

Probable   rocks   Latite  porphyry.
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Marland   Baca  County   CL-10
#1  Mesa-Bergunthal  3 0S ~5>0W ,  sec   g   BA-2-3

Cuttings  
2 0 8ii- 8 8   ft.

Phenocrysts:   35#   of   thin  section

Plagioclase   95#   Labradorite;   zoned  euhedral  crystals   2. 5  to   0. 2  
m m . ;   slightly  to  moderately  altered  to  sericite;   albite,  
pericline,   and   Carlsbad  twins;   poikilitieally  encloses   quartz,  
hornblende,   and  magnetite.

Hornblende  3%  Corroded  anhedral   grains  1. 0  to   0. 2  mm . ;   pleochroic  
from  pale   green  to  bluish-green.

Biotite  2%  Subhedral  grains  1. 0   to   0. 2  m m. ;   pleochroic   from  pale
greenish-yellow  to   dark  greenish-brown;   poikilitieally  enclose  
quartz,   microcline,   magnetite,   and  leucoxene.

Groundmass:   65$   of   thin  section.

Microcline   32$   Anhedral   grains   0. 1   to  0. 01  ram.;   faint  polysynthetic  
twins.

Plagioclase   30$   Oligoclase;   subhedral   grains   0. 2   to  0. 05  mm. ;   moder-
ately  altered  to   sericite.

Hornblende   15$   Anhedral   grains   0. 2   to  0. 01  mm.
Quartz   10$   Anhedral   grains   0. 2   to   0. 01  mm.  ;   slightly  strained.
Biotite   10$   Subhedral   to   anhedral  grains   0. 2  to  0. 01  mm.
Magnetite   3$   Euhedral   crystals   0. 2   to   0. 01  mm.
Apatite   Tr.
Zircon   Tr.
Leucoxene   Tr.
Calcite   Tr.

Fabric;   Holocrystalline,   inequigranular-porphyritic,   orthophyric,  
fine-grained.

Probable   rocks   Latite   porphyry

Skelly  Oil  Co.   Baca  County   CL-176
# 1  McEndree  2 8S-U8W,   sec   32   BA-3-1

Cuttings  
5580-90  ft.

Plagioclase   U5$   Albite   to   oligoclase;   subhedral   grains   3. 0   to  0. 3  
m m. ;   slightly  to  moderately  altered  to  sericite;   albite,   peri-
cline,   and  Carlsbad  twins.

Microcline   30$   Anhedral   grains   2. 5  to  0. 1  m m . ;   poikilitieally  en-
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close   quartz,   biotite,   and  magnetite;   microperthitic.
Quartz  20%  Anhedral   grains  2. 0  to   OoOl  mm . ;   moderately  to   severely  

strained  and  fractured;   sutured  and  granulated  borders.
Biotite   5%   Anhedral   grains  0. 5  to  0,1  m m , ;   pleochroic   from  pale  brown  

to   dark  brown;   strongly  to   severely  altered  to  chlorite   ( pennine);.
Hornblende   Tr.   Xenoblastic   grains   0,2   to  0. 1  m m . ;   pleochroic   from  

yellowish-green  to  bluish-green;   associated  with  biotite   and  
magnetite.

Sphene   Tr.
Leucoxene   Tr.
Epidote   Tr.
Zircon   Tr.
Magnetite   T r .

Fabric  :   Holocrystalline,   hypidiomorphic-granular,   medium-grained,  
slightly  cataclastic  »

Probable   rock:   Quartz  monzonite

Skelly  Oil  Co.   Baca  County   CL-176
#1  McEndree   28S-18W,   sec   32   BA-3-2

Cuttings  
5 5 8 0 - 5 6 0 0   ft.

Microcline   50$   Anhedral   grains   U. 5   to   0. 1  m m . ;   microperthitic;
Carlsbad   twins;   poikilitieally  enclose   quartz,   plagioclase,   and  
biotite,

Plagioclase   30$   Albite   to   oligoclase;   euhedral   to   subhedral   grains
2 . 0  to  0 . 2   m m. ;   strongly  to   severely  altered   to   sericite;   albite,  
pericline,   and  Carlsbad  twins,

Quartz   20$   Anhedral   grains   2. 0   to   0. 1  m m. ;   moderately  to   severely  
strained  and  fractured;   some   grain  borders   sutured  and   gran-
ulated.

Biotite   Tr.   Subhedral   grains   0. 5  to  0. 1  m m . ;   pleochroic   from  pale
yellowish-green  to   dark  brownish-green;   moderately  to   strongly  
altered   to   chlorite.

Epidote   Tr.   Anhedral  grains  0. 2   to   0. 05  m m . ;   associated  with   altered  
biotite   and  plagioclase.

Sphene   Tr.   Euhedral  to   subhedral   grains   1. 0   to  0. 3  m m . ;   severely  
altered  to   leucoxene;   associated  with  magnetite.

Apatite   T r .
Zircon   Tr.
Magnetite   Tr.

Fabrics   Holocrystalline,   hypi  di  omorphic-granuler,   medium-grained.
jProbable   rocks   Quartz   monzonite
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Moran  Bros,  
#1   Cramer

Baca  County  
3 3S-5 0W,   sec  1 2

01,-177
BA-lt-1  
Cuttings  
32k0-$0 ft,

Microcline  3$%  Subhedral   to   anhedral   grains   to   0. 1  ram.;   micro-
perthitic  |   Carlsbad  twins;   poikilitieally  enclose   quartz   and  
plagioclase.

Plagioclase  30%  Albite   to   oligoclase;   zoned  subhedral   grains   3«0
to  0 . 1  m m . ;   moderately  to   severely  altered  to   sericite;   albite  
and  Carlsbad   twins;   albite   rims.

Quartz  30%  Anhedral   grains   li.f?   to   0. 03  mm.  ;   moderately  to   strongly  
strained  and  fractured;   poikilitieally  enclose  microcline,   bio-
tite  ,   and  sphene.

Biotite  $%  Subhedral   to   anhedral   grains  lo$ to   0. 05  mm. ;   pleochroic  
from  pale   greenish-yellow  to  very  dark   greenish-brown;   strongly  
to   severely  altered  to   chlorite   ( pennine);   poikilitieally  en-
close   leucoxene,   apatite,   and   zircon.

Leucoxene   Tr.   Microcrystalline   grains   in  masses   0. 5   to   0. 05  mm.  
alteration  product   of  euhedral  crystals   of   sphene.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Holocrystalline,   hypidiomorphic-granular,   medium-grained.
Probable   rock;   Quartz   monzonite

Moran  Bros,  
#1  Cramer

Baca  County  
33S-50W,   sec   12

CL-177  
BA-U-2  
Cuttings  
3 2 5 0 - 6 0  ft,

Microcline  h$%  Subhedral  to   anhedral   grains   ii.O  to  0. 1  mm.  ;   micro-
perthitic;   Carlsbad  twins;   poikilitieally  enclose   quartz  5   slight-
ly  altered  to   sericite.

Quartz  30%  Anhedral   grains  Uo0  to   0. 05  mm. ;   moderately  strained  and  
fractured;   subhedral  where   in  contact  with  microcline.

Plagioclase   25^   Oligoclase;   euhedral   to   subhedral   grains   li.O  to  0. 75
mm, moderately  to   severely  altered  to   sericite;   albite   and
Carlsbad  twins;   albite   rims.

Biotite   Tr.   Elongate   subhedral   grains   0. 5   to  0. 1  m m . ;   pleochroic   from  
pale   greenish-yellow  to  very  dark  greenish-brown;   slightly  to  
severely  altered  to   chlorite   ( pennine).
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Sphene   T r0   Subhedral   to   anhedral   grains   Oof?   m m0   to  microcrystalline;
severely  altered  to  leucoxene0  

Apatite   T r0  
Zircon   Tr»
Magnetite   T r0  
Hematite   T r0

Fabrics   Holocrystalline,   hypidiomorphic-granular,   medium-grainedo  
Probable   rocks   Microcline   graniteo

Moran  Bros.   Baca  County   CL-177
#1  Cramer   33S-50W,   sec   12   BA-l-3

Cuttings  
3 2 7 0 - 8 0  ft.

Plagioclase   f>5$   Oligoclase   to   andesine;   euhedral   to   subhedral   grains  
l*o0  to  Oo 2  mm. ;   moderately  to   severely  altered  to   sericite;  
albite   and  pericline   twins;   albite   rims  o

Quartz  2 Q % Anhedral  grains  l i . O  to   O. Of?  m m . ;   moderately   strained
and  fractured;   subhedral  where   in  contact  with  microcline.

Microcline  ±$%  Subhedral   to   anhedral   grains   f?.0  to   0. 1  m m . ;   micro-
perthitic;   Carlsbad  twins;   poikilitieally  enclose   quartz;   slight-
ly  altered   to   sericite.

Biotite  2% Subhedral   grains   1=0  to  O. Of?  ram.;   pleochroic   from  pale
yellowish-brown  to  very  dark   greenish-brown;   slightly  to  
severely  altered  to   chlorite   ( pennine)„

Sphene   Tr.  Euhedral   to   subhedral   grains  0.7f>   mm.   to   microcrystal-
line;   severely  altered  to   leucoxene.

Apatite   T r .
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrics   Holocrystalline,   hypi  di  omo  rphic-  granular,   medium-grained.
Probable   rocks   Granodiorite

Moran  Bros.   Baca  County   CL-178
# 1  Singer  3f>S-f>0W,   see   3   BA-5-1

Cuttings  
U580-90  ft.

Microcline  7k%  Anhedral   grains   2. 5   to   0. 5  m m. ;   microperthitic;  
poikilitieally  enclose   quartz.
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Quartz  1$%  Anhedral   grains  loj?  to  O o l  mm»  ;   moderately  strained  and  
fracturedo

Plagioclase   10$   Oligoclasej   subhedral   grains   2 o0  to   0«3  im *;   slight-
ly  altered  to   sericite;   albite   and  Carlsbad  twins;   narrow  rims  
of  albiteo

Biotite   1$   Subhedral   grains   0»3  to  0o05  m m» ;   pleochroic   from  pale  
brown  to   dark  brown.

Chlorite   Tr,   Anhedral  masses   0,5   to   0,01  m m 0;   alteration  product  of  
biotite  «

Epidote   Tr,
Sphene   Tr,
Leucoxene   Tr*
Apatite   Tr,
Magnetite   Tr«
Pyrite   Tr,

Fabrics   Sample   is   composed  primarily  of  individual  mineral   grains,  
so   true   grain  size   and  fabric   cannot  be  determined.   Appears  
to  be  holocrystalline,   hypidi  omo  rphic  -  granular,   medium-grained.  

Probable   rocks   Granite

Frankfort  Oil   Co,   Baca  County   CL-186
#1-C   Cimarron   3US-U8W,   sec   22   BA-7-1

Cuttings  
6050-60  ft,

Microcline  6 3$   Subhedral   to   anhedral   grains  ho0 to  0,05  mm , ;   Carls-
bad  twins;   microperthitic;   poikilitieally  enclose  quartz,   pla-
gioclase,   and  zircon;   smaller  grains   occur  interstitally.

Quartz   30$  Anhedral  grains   1,0  to  0,05   mm,  ;   moderately  to   strongly
strained  and  fractured;   grain  borders   sutured  and  granulated,  

Plagioclase   5$   Albite   to   oligoclase;   anhedral   grains   0,2   to   0,05  
mm, ;   moderately  to   strongly  altered  to   sericite;   myrmekitic;  
albite   twins   absent;   occur  interstitially,

Biotite   2$  Elongate  subhedral  to   anhedral   grains   1,0  to   0,01  mm , ;
pleochroic   from  pale  yellowish-green  to  brownish-green;   severely  
to  completely  altered  to   chlorite,   muscovite,   and  hematite  »  

Sphene   Tr,  Anhedral  grains   0,05  mm,   to   microcrystalline;   associated
with  altered  biotite.

Zircon   Tr,
Hematite   Tr,

Fabrics   Holocrystalline,   hypidiomorphic-granular,   fine-   to  medium-  
grained,   Cataclastic„

Probable   rock:   Cataclastic   granite
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Frankfort  Oil   Co.   Baca  County   CL-186
#1-C   Cimarron   3iiS~U8W,   sec   22   BA-7-2

Guttings  
6069  ft.

Microcline  55%  Subhedral   to   anhedral  grains   2. 0  to  O.Of?  mm.  ;   Carls-
bad  twins;   microperthitic.

Quartz  30%  Anhedral   grains  0. 5  to  0.05»  mm. |   moderately  to   strongly  
strained  gnd  fractured;   grain  borders   sutured  and  granulated.

Biotite  10%  Elongate   subhedral  to  anhedral   grains  0*5 to  0. 01  ram.;  
pleochroic   from  pale  yellowish-green  to   dark   green;   severely  to  
completely  altered  to  chlorite,   muscovite,   and  hematite.

Plagioclase  5%  Albite   to  oligoclase;   anhedral   grains   1,0  to  0,05  
m m . ;   strongly  altered  to   sericite;   myrmekitic,   albite   twins  
absent;   occur  interstitially.

Leucoxene   Tr.   Masses   of  microcrystalline   grains;   associated  with  
altered  biotite.

Hematite   Tr.

Fabrics   Holocrystalline,   hypidiomorphic-granular,   fine-   to  medium-  
grained.   Cataclastic.

Probable   rocks   Cataclastic   granite

Amerada  Petroleum  Co.   Bent  County   CL-11
#1   C.   L.   Dillon   27S-51W,   sec  17   BE-1 - 1

Cuttings
k531 ft.

Plagioclase  35 %  Oligoclase;   subhedral   to  anhedral   grains  h°5 to
0 . 1  mm. ;   strongly  to   severely  altered  to   sericite;   albite   and  
Carlsbad  twins;   weakly   zoned;   albite  rims;   poikilitieally  en-
close   quartz,   biotite,   and  magnetite.

Microcline  33%  Anhedral   grains  5*5  to  1. 5  m m. ;   microperthitic;
poikilitieally  enclose  plagioclase  and  quartz.

Quartz  20%  Anhedral   grains   2. 5  to  0. 05  mm.  ;   moderately  strained
and  fractured;   sutured  borders;   contain  microcrystalline   needles  
of   rutile.

Biotite  5%  Subhedral   to  anhedral   grains   1. 0  to   0. 1  m m . ;   completely  
altered  to   chlorite.

Muscovite  5%  Anhedral   grains  1=5   to  0. 05  ram.;   associated  with  bio-
tite   and  also  formed  from  sericite.

Magnetite  2%
Sphene   Tr.
Apatite   Tr.
Zircon   Tr.
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Pyrite   T r0

Fabrics   Holocrystalline,   hypidiomorphic»granular,   medium-grained»  
Probable   rocks   Quartz   monzonite.

Clayton  Oil  C o0   Bent   County   CL-12
# 1  Etchart   26S-52¥ 5   sec   15   BE-2-1

Cuttings  
khhO ft.

Plagioclase  6$%  Oligoclase;   zoned  euhedral   to   subhedral   grains  3. 5  
to  0 . 1  m m. ;   moderately  to   severely  altered  to   sericite;   albite,  
pericline,   and  Carlsbad  twins;   albite  rims.

Quartz   20#   Anhedral   grains   1. 5  to  0. 05  m m . ;   moderately  strained  and  
fractured.

Micronline   10#   Anhedral  grains   3. 5  to  0. 2  m m. 5   microperthitic;   poi-  
kilitically  enclose   quartz,   biotite,   magnetite,   and  leucoxene.

Biotite   5#   Subhedral   grains   1. 5  to  0=1  mm.  ;   pleochroic   from  pale
yellow  to   dark  brown;   slightly  altered  to  chlorite;   poikilitical  
ly  enclose   apatite.

Leucoxene   Tr.   Microcrystalline   grains   in  anhedral  masses   1. 0  to  
0 . 0 5  mm.   associated  with  magnetite.

Sphene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabrics   Holocrystalline,   hypidiomorphic-granular,   medium-grained.
Probable   rocks   Granodiorite

Seaboard  Oil  Co.   Bent   County   CL-13
# 1  Government   26S-53W,   sec  lit   BE-3-1

Cuttings  
61i30-U0  ft.

Plagioclase   U0#   Oligoclase;   zoned  euhedral  to   subhedral   crystals
6 . 0  to  0 . 2  mm. ;   moderately  to   strongly  altered  to   sericite;  
albite   and  Carlsbad  twins;   narrow  rims   of  albite;   poikilitical-
ly  enclose   chlorite,   magnetite   and  apatite.

Microcline   35#   Anhedral   grains   lt.0  to  1. 0  mm.  ;   mic  rope  rthi  tic  ;
Carlsbad  twins;   poikilitically  enclose  quartz   and  plagioclase•

Quartz   15#   Anhedral   grains   2. 0  to  0. 1  m m . ;   slightly  to  moderately  
strained  and  fractured.
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Biotite  10%  Subhedral  grains   2*0   to  O d  irrnio  ;   pleochroic   from  pale
yellowish-brown  to  dark  brown;   partly  altered  to  chlorite  ;   poi-
kilitic  ally  enclose   apatite,   sphene,   and  magnetiteo

Muscovite   Tr.   Shredlike   anhedral  grains   0o3  to   0o05>  mm»;   associated  
with  biotite0

Sphene   T r0   Euhedral   to  anhedral  grains   1  =  0  to  OoOl  mm»;   severely  to  
completely  altered  to  leucoxene  «

Apatite   Tr.
Magnetite   Tr„

Fabric:   Holocrystalline,   hypidiomorphic-granular,   medium-   to   coarse-
grained  0

Probable   rock?   Quartz  monzoniteo

Texaco,   Inc.   Bent   County   CL-179
# 1  MoE*   Jones  2?S-^2W,   sec   35   BE-5-1

Cuttings  
1̂ 380-90  fto

Phenocrystss   15^   of   thin  section

Augite  100^   Subhedral  to  anhedral   grains   2. 0  to   0. 5  m m . ;   severely  
fractured  and  altered  to  tremolite«actinolite.

Groundmass?  8 5$   of  thin  section.

Plagioclase  h0%  Andesine;   euhedral  to   subhedral   lathlike   grains  0. 5  
to  0 . 1  m m. ;   slightly  altered  to   sericite;   albite  and  pericline  
twins;   fractured.

Tremolite-Actinolite   23$   Elongate   anhedral  grains   1. 0  to   0. 01  ram.;  
pleochroic   from  pale  yellowish-green  to  pale  bluish-green;  
minute   grains   occur  in  fibrous   clusters.

Serpentine   15$   Antigorite;   fibrous  masses   of  elongate   grains   0. 05  
mm.   to  mi  croc  rys  talline;   pale   green;   alteration  product   of  
olivine.

Chlorite   10$
Augite   5$   Anhedral   grains   0. 2   to   0. 1   mm.
Magnetite   5$   Subhedral  grains   0. 2  to   0. 05  mm.
Epidote   2$   Strongly-fractured   anhedral   grains  0. 3  to  0 . 1   mm.
Leucoxene   Tr.   Opaque   anhedral   masses   1. 0  to  0. 01  mm.  ;   associated

with  magnetite.
Calcite   Tr.

Fabrics   Holocrystalline,   inequigranular-porphyritic,   subophitic,   fine-
grained.
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Probable   rocks   Altered  olivine  basalt

Texaco,   J n c0   Bent  County   CL-179
#1  M,   Eo   Jones  2 7S-52W,   sec   35   BE-5-2

Cuttings  
1390-97  ft.

Phenocrysts:   25%   of   thin   section

Augite   100%   Subhedral   to   anhedral  grains   2 o0  to   0. 5  mm. ;   severely  
fractured;   slightly  altered  to  tremolite-actinolite.

Groundmass:   75%   of  thin  section

Plagioclase   U5%   Andesine;   euhedral  to   subhedral  lathlike   crystals
1 . 0  to  0ol  mm. ;   slightly  altered  to   sericite;   albite,   pericline,  
and  Carlsbad  twins;   fractured  and  slightly  bent.

Serpentine   35%   Antigorite;   fibrous  masses   of   elongate   grains   0. 05  
mm.   to  microcrystalline;   pale   green;   alteration  product  of  
olivine.

Tremolite-Actinolite   15%   Elongate  anhedral   grains   1. 0   to   0. 01  m m . ;  
pleochroic   from  pale  yellowish-green  to  pale  bluish-green;   min-
ute   grains   occur  in  fibrous   clusters.

Chlorite   5%   Pennine;   shredlike   anhedral  grains   0. 2   to  0. 01  m m. ;  
associated  with  serpentine.

Quartz   Tr.   Anhedral   grains   0. 1  to  0. 01  mm.
Epidote   Tr.
Leucoxene   Tr.   Opaque   anhedral  grains  1. 0  to  0. 01  m m . ;   associated  

with  magnetite.
Magnetite   Tr.

Fabric:   Holocrystalline,   inequigranular-porphyritic,   subophitic,
fine-grained.

Probable   rock:   Altered  olivine  basalt.

Cushman  and  Pilcher   Delta  County   CL-22
# 1  Hawkins   138-95#,   sec   35   DE-6-1
(#1  Government)   Cuttings

2 5 9 0 - 2 6 0 2   ft.

Quartz   65%   Xenoblastic   grains   2. 0  to  0. 01  m m . ;   moderately  to   strong-
ly  strained  and  fractured;   sutured  grain  borders.

Plagioclase   20%   Xenoblastic   grains   1. 0  to  0. 1  mm. ;   strongly  altered
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to   sericite;   albite   twin  lamellae   obscured0  
Biotite   10$   Zenoblastic   grains   0o5>  to   0 o05>  mmo$   pleochroic   from  

pale  yellowish-brown  to  very  dark  brownish-green;   preferred  
orientation^

Muscovite   5>$   Shredlike  xenoblastic   grains   Oof?   to  0=1  mmo;   associated  
with  biotite«

Sphene   Tr*
Zircon   Tr=
Magnetite   Tr.

Fabric;   Gneissose3   lepidoblastics   non-porphyroblastic,   fine-grained.  
Probable  rocks   Muscovite-biotite-plagioclase-quartz   gneiss.

Smith  Drilling   Dolores   County   CL-29
#1  Groundhog  Unit   l; ON-13W3   sec  13   D0-i„i
( Ray  Smith   ( NMFM)   Cuttings
#1  Chester  Brown)   3980-90  ft®

Phenocrysts;   30$   of  thin  section

Hornblende   f>0$   Euhedral   to   subhedral  crystals   lof?   to  0. 2  mm.  ;  
pleochroic   from  pale  yellowish-green  to  pale   bluish-green;  
moderately  altered  to   chlorite   ( permine)  o

Plagioclase   l|.f?$   Oligoclase;   euhedral  to  subhedral   crystals   3°0  to  
0o3  m m . ;   slightly  altered  to   sericite;   albite,   pericline,   and  
Carlsbad  twins;  w e a k  zoning0

Magnetite  J>%  Subhedral   to  anhedral   grains  0. 2   to  0. 1  mm.
Muscovite   1$   Subhedral   grains  1. 0  to  0*2  mm.
Sphene   1$   Euhedral  to   subhedral   crystals   0 o£>   to  0. 1  mm.
Apatite   Tr.   Euhedral  crystals   0. 2   to  0. 1  mm.

Groundmass;   70$   of  thin  section

Orthoclase   f>7$   Anhedral   grains   0.0f?  mm.   to  microcrystalline  »
Plagioclase   35$   Subhedral   grains   0. 2  mm.   to  mic  roc  rys  talline;  

slightly  altered  to   sericite;   albite  twins.
Hornblende   f>$   Subhedral   to   anhedral   grains   0. 2   to  0.0f?  mm.
Magnetite   2$
Sphene   1$
Epidote   Tr.   Anhedral   grains  0. 5  to   0. 05  mm.  ;   associated  with  horn-

blende.
Muscovite   Tr.
Apatite   Tr.

Fabric;   Holocrystalline,   inequigranular-porphyritic,   orthophyric.
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fine-grained
Probable   rocks

Smith  Drilling  
#1  Groundhog  Unit  
( Ray  Smith  
#1  Chester  Brown

Dolores   County  
tiON-13W,   sec   13  
(NMPM)

CL-29  
DO-1-2  
Cuttings  
3990-95  ft

Phenocrystss  2$% of  thin  sectiono

Plagioclase  $0%  Oligoclase;   euhedral   to   subhedral   crystals   2. 0  to  
0. 2  m m. ;   slightly  altered  to   sericite;   albite,   pericline,   and  
Carlsbad  twins;   albite   rims.

Hornblende  h2%  Euhedral  to   subhedral   crystals  1. 0  to  0. 2  mm.  ;   pleo-
chroic   from  pale-yellowish-green  to  pale  bluish-green;   moderately  
to   strongly  altered  to   chlorite   ( pennine).

Muscovite   5$   Subhedral   grains  0. 3   to   0. 1  mm.
Magnetite  2%  Subhedral   to  anhedral  grains   0. 2  to  0. 1  mm.
Sphene  1%  Euhedral   to   subhedral  crystals  0. 2  to   0. 1  mm,

Groundmasss   75%  of  thin  section

Orthoclase   5>0%   Anhedral   grains  0. 05  mm.   to  microcrystalline.
Plagioclase   37%   Subhedral   grains   0  =  2  mm.   to  microcrystalline  ;   slight-

ly  altered  to   sericite;   albite   twins.
Hornblende   10%   Subhedral   to   anhedral   grains   0. 2   to  0. 05  mm.
Magnetite   2%
Sphene   1%
Epidote   Tr.   Anhedral   grains   0. 3   to  0. 05  mm . ;   associated  with  horn-

blende  o
Muscovite   Tr.
Apatite   Tr.
Zircon   Tr.

Fabric:   Holocrystalline,   inequigranular-porphyritic,   orthophyric,
fine-grained.

Probable  rock:   Latite  porphyry.

Smith  Drilling   Dolores   County   CL-29
#1  Groundhog   Unit   li0N-13W,   sec   13   D0-1-3
( Ray  Smith   ( NMFM)   Cuttings
#1   Chester  Brown) M i 5 - 5 5   f t
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Phenocrystsî  35$   of  thin   section

Plagioclase   Oligoclase3   euhedral   to   subhedral   crystals   2*5»   to   0*3
mm *;   slightly  to  moderately  altered  to   sericite;   albite,   pericline,  
and  Carlsbad  twins„

Hornblende  kl%  Euhedral   to   subhedral   crystals  1*0  to  0*3  m m . ;   pleo-
chroic   from  colorless   or  pale   yellowish-green  to  pale   bluish-  
green;   strongly  altered  to  chlorite   ( pennine)   and  epidote  *

Magnetite  2%  Subhedral   to  anhedral   grains   0*2   to  0*1  mm*
Sphene  2%  Subhedral  to   anhedral   grains   0*2   to   0*1  mm*
Muscovite   Tr*   Shredlike   anhedral   grains  0*5  to   0*1  mm*
Apatite   Tr*   Euhedral   crystals   0*2  to   0*1  mm*

Groundmass$  65$   of  thin  section

Orthoclase  $0%  Anhedral   grains   0*05  mm*   to  microcrystalline.
Plagioclase  35%  Subhedral   grains   0*2  mm*   to  microcrystalline;   slight-

ly  altered  to   sericite;   albite  twins*
Hornblende  5%  Subhedral  to   anhedral   grains   0*2  to  0*05>  mm.
Epidote  3%  Anhedral   grains   0*3   to  0*05  mm*  ;   associated  with  pheno-

crysts   of  hornblende   and  plagioclase*
Quartz  2%  Anhedral   grains   0*3  to   0*01  mm*  ;   moderately  strained.
Sphene  2%
Magnetite  2%
Calcite  1%
Muscovite   Tr*
Apatite   Tr*
Zircon   Tr*

Fabrics   Holocrystalline,   inequigranular-porphyritic,   orthophyric,  
fine-grained.

Probable   rock:   Latite   porphyry*

Smith  Drilling  
#1  Groundhog   Unit  
( Ray  Smith  
#1  Chester  Brown)

Phenocrysts:  30%  of   thin   section

Dolores   County  
U0N-13W,   sec   13  
(23MFM)

CL-29  
D0-1-1*  
Cuttings  
U0 8 0 - 9 0  ft,

Plagioclase   81%   Oligoclase;   euhedral  to   subhedral   crystals   3. 5
to  0 . 2  mm*;   slightly  to   moderately  altered  to  sericite;   albite,
pericline,   and  Carlsbad   twins*

Hornblende  \5%  Subhedral   to   anhedral  grains  1*5  to   0*2  mm*;   pleo-
chroic   from  colorless   or  pale  yellowish-green  to  pale   bluish-
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Plagioclase  30%  Subhedral  grains   0o2  mmo   to  microciystalline.  
Magnetite  8^   Subhedral  to   anhedral  grains   O d  to   0=01  mm*;   often  

associated  with  altered  hornblende  phenocrysts  *
Hornblende  1%  Subhedral   to   anhedral   grains   0*2   to  0*05  mm*
Quartz  $%  Anhedral   grains   0*2   to  0*01  mmo  ;   slightly  strained;   some  

borders   sutured*
Muscovite  2%
Sphene  2%
Epidote  V%
Apatite   Tr*
Zircon   Tr*

Fabrics   Holocrystalline,   inequigranular-porphyritic,   orthophyric,  
fine-grainedo  

Probable   rocks

Phenocrysts  s  k.0%  of  thin  section*

Plagioclase  8$%  Oligoclase;   euhedral   to   subhedral   crystals   L*0  to  
0 * 3  m m * ;   slightly  to  moderately  altered  to  sericite;   albite,  
pericline,   and  Carlsbad  twins  *

Hornblende   10$   Subhedral  to  anhedral   grains  1*0  to  0*2  m m * ;   pleo-
chroic   from  colorless   or  pale  yellowish-green  to  pale  bluish-  
green;   slightly  to   severely  altered  to  chlorite*

Magnetite   3$   Subhedral   to   anhedral   grains  0*2   to  0*1  mm*
Sphene   2$   Subhedral   to   anhedral   grains   0*2  to  0*1  mm*
Apatite   Tr*   Euhedral   crystals   0*3   to  0*1  mm*

Groundmasss  60% of  thin  section*

Orthoclase  h3%  Anhedral   grains   0*0^  mm*   to  microcrystalline*.  
Plagioclase  kO%  Subhedral   grains   0*05  mm*   to  microcrystalline•  
Hornblende   Subhedral  to   anhedral   grains   0*2  to  0*05  mm*
Quartz  5%  Anhedral   grains   0*2  to  0*05  mm * ;   slightly  strained;   some  

borders   sutured*
Magnetite  3%
Epidote  2%
Sphene  2%
Muscovite   Tr*
Apatite   Tr*

Smith  Drilling  
#1  Groundhog  Unit  
( Hay  Smith  
#1   Chester  Brown)

Dolores   County  
U0N-1 3W,   sec   13  
( NMFM)

CL-29
D 0 - 1 - 6
Cuttings
1*1*25-30  ft.
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Zircon   Tr,

Fabrics   Holocrystalline,   inequigranular-porphyritic,   orthophyric,   fine  
grainedo

Probable   rocks   Latite   porphyryo

Western  Natural   Gas  
Byrd,   Frost,   and  English  
#1-A  Glade
(Jo   Ae   Uhl-Government)

Dolores   County  
U1N-17W,   sec   26  
( NMFM)

CL-30  
DO-2-1  
Cuttings  
7 6 1 0 - 2 0  ft.

Plagioclase  60%  Oligoclase   to  andesine;   lathlike   euhedral   to   sub-
hedral   grains  1 * 0  to  0.0^  m m o ;   moderately  altered  to   sericite;  
albite   and  Carlsbad  twins  «

Tremolite-actinolite   10#   Elongate   subhedral   grains   0. 5  to  0. 05  m m . ;
colorless;   alteration  product  of   diopsideo  

Magnetite   10#   Euhedral  to   anhedral  grains  O d   to  0. 01  mm.
Diopside   5#   Corroded  euhedral   to   subhedral   grains  1 . 0  to   0. 05  mm. ;

fractured;   associated  with  tremolite-actinolite.
Quartz   5#   Anhedral   grains   0. 3   to  0. 01  mm . ;   unstrained;   interstitial   to  

plagioclase   laths.
Chlorite   5#   Pennine  ;   anhedral  masses  1. 0  to   0. 05  mm.
Biotite  3#   Elongate   subhedral   grains   0. 5   to   0. 01  m m . ;   pleochroic  

from  light   brown  to  dark  reddish-brown.
Hornblende   2#   Subhedral   to  anhedral   grains   0. 2   to  0. 05  mm. ;   pleo-

chroic   from  very  pale  brown  to  dark   greenish-brown.
Apatite   Tr.

Fabrics   Holocrystalline,   inequigranular-seriate,   fine-grained.
Probable   rocks   Dacite

Western  Natural   Gas   Dolores   County   CL-30
Byrd,   Frost,   and  English   iilN-17W,   sec   26   DO-2-2
#1-A  Glade   ( NMFM)   Cuttings
( J.   A.   Uhl-Goverament)   7660-70  ft.

Plagioclase   60#   Oligoclase   to   andesine;   lathlike   euhedral   to   sub-
hedral   grains  1 . 5   to  0 . 0 5  m m . ;   moderately  altered  to   sericite;  
albite   and  Carlsbad  twins.

Tremolite-actinolite   10#   Elongate   subhedral   grains   0. 3   to  0. 05  mm . ;  
pleochroic   from  colorless   to  pale  brown;   alteration  product  of  
diopside.
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Magnetite  1.0%  Euhedral   to  anhedral   grains   0»1  to   0„01  mm.
Diopside   Corroded  euhedral  to   subhedral   grains  0. 5  to   0. 1  mm.  ;

fractured;   associated  with  tremolite-actinolite.
Biotite  %%  Elongate   subhedral  grains   0„3  to  0o05>  imn«;   pleochroic  

from  light  brown  to  dark  reddish-brown.
Quartz  $%  Anhedral   grains   0. 2  to   0. 01  mm.  ;   unstrained;   interstitial  

to  plagioclase   laths.
Chlorite  $%  Anhedral  masses  1 . 0  to  0. 05  mm.
Hornblende   Tr.
Apatite   Tr.
Pyrite   Tr.

Fabrics   Holocrystalline,   intergranular,   fine-grained.
Probable   rock:   Dacite

Champlin  Refining  Co.   Eagle   County   CL-31
#1  Black   2S-81iW,   sec  h  EA-1-1

Cuttings  
6 1 0 0 - 1 0  ft.

Phenocrysts:  30%  of   thin  section

Plagioclase  S$% Oligoclase;   euhedral  to  subhedral  crystals  1. 5   to   0. 2  
mm.  ;   moderately  to   strongly  altered  to   sericite   and  calcite;  
albite   twins   obscured.

Biotite  h%  Subhedral   grains   0=5   to  0. 05  m m . ;   severely  altered  to  
chlorite.

Wollastonite  1%  Corroded  subhedral  to   anhedral   grains   and  in  fibrous  
aggregates  0 . 3   to  0 . 1  mm.

Groundmass;  10%  of   thin  section

Microcrystalline   grains  90%  Probably  composed  of  anhedral  grains   of
orthoclase   and  quartz;   some   subhedral   laths   of  plagioclase  0 . 0 5  
to  0 . 0 1  mm.

Chlorite  $%  Anhedral  masses   2. 0  to  0. 01  mm.  ;   alteration  product  of  
biotite.

Calcite  3%  Anhedral   grains   and  masses   0=1  mm.   to  microcrystalline;  
alteration  product.

Leucoxene  1%  Anhedral  masses   of  microcrystalline   grains.
Apatite  1%  Euhedral   to   subhedral   grains   0. 2   to  0. 05  mm.
Zircon   Tr.
Magnetite   Tr.
Pyrite   Tr.
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Fabric:   Holocrystalline,   inequigranular-porphyritic,   felsophyric   to
orthophyric,   fine-grained0  

Probable   rock:

Phenocrysts:   of  thin  section0

Plagioclase   US#   Oligoclase;   euhedral   to   subhedral   crystals  l. S  to  
0 . 3  m mo;   moderately  to   severely  altered,  to   sericite;   albite  
twins   obscuredo

Micrographie   granite  US#  Anhedral  grains  2*0  to  1„0  m m . ;   micrographie  
intergrowths   of   orthoclase  and  quartz.

Biotite   10%   Euhedral  to   subhedral   grains  1=0  to   0=2  mm. ;   severely  to  
completely  altered  to   chlorite.

Wollastonite   T r .   Elongate   subhedral   grains   and  fibrous   aggregates  
OoS  to  O d  mmo  

Groundmass:   3S#   of  thin  section

Orthoclase   UO#   Anhedral   grains   0. 0S   to  0 . 0 1  m m . ;   moderately  altered
to   sericite  =

Quartz   2S#   Anhedral   grains   0. 0S  to  0 = 0 1  m m . ;   unstrained.
Plagioclase  1 $ %  Lathlike   subhedral   grains   0. 1  to  0=01  mm.  ;   moderately  

altered  to   sericite  =
Chlorite   10%   Anhedral  masses   0. 2  to   0=01  m m . ;   alteration  product  of  

biotiteo
Epidote   S#   Anhedral   grains  0 . 1  to  0 = 0 1  mm. ;   associated  with  chlorite  

as   an  alteration  product   of  biotite  =
Calcite   3#   Anhedral   grains   and  masses  1=5  mm.  to  microcrystalline;

alteration  product=
Apatite   2#
Sphene   Tr=
Leucoxene   Tr.
Pyrite   Tr.

Fabric:   Holocrystalline;   inequigranular-porphyritic,   micrographie,
felsophyric  to   orthophyric  5   fine-  grained=

Probable  rock:   Quartz   latite  porphyry  to   rhyolite  porphyry.

Champlin  Refining  Co  
#1  Black

Eagle  County   CL-31
5S-8UW,   sec  U  EA-1-2

Cuttings  
6 2 0 0 - 1 0  ft
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preferred  orientation»
Leucoxene   Tr»
Zircon   Tr.

Fabric;   Gneissose,   lepidoblastic5   non-porphyroblastic,   fine-grained.  
Probable   rocks   Microcline-biotite-plagioclase-quartz   gneiss

Delhi-Taylor  Oil   Corp»   Fremont  County   CL-189
#1-16  State   18S-69W,   sec   16   FR-5-2

Cuttings  
3930  ft.

Quartz   55%   Xenoblastic   grains   0. 5  to   0. 05  mm»;   strongly  strained  and  
fractured;   sutured  borders»

Biotite   15%   Idioblastic   to  xenoblastic   grains   0. 5  to  0. 05  mm. ;
pleochroic   from  pale  yellow  to   dark  brown;   preferred  orientation.

Muscovite   15%   Shredlike  xenoblastic   grains   1»5  to   0,5  mm. ;   associated  
with  biotite.

Plagioclase   5%   Oligoclase   (?);   xenoblastic   grains   0. 3  to  0. 1  mm.;  
severely  to   completely  altered  to   sericite;   albite   twins   ob-
scured.

Sillimanite   5%   Microcrystalline   idioblastic   grains   in  clusters   0. 3  
to  0 . 0 1  mm»;   associated  with  quartz5   biotite,   and  muscovite;  
preferred  orientation.

Magnetite   5%   Idioblastic   to  xenoblastic   grains   0. 3   to   0. 01  mm.
Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.
Calcite   Tr.

Fabric:   Gneissose   to   schistose,   lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock;   Sillimanite-plagioclase-muscovite-biotite-quartz

Forest  Oil  Corp.   Garfield  County   CL-38
#1  Government   7S-10UW,   sec   2   GA-1-1
( Gulf  Oil   Corp.   Cuttings
#U  South  Canyon-Government)   5550  ft.

Quartz   50%   Xenoblastic   grains   0. 5  to  0. 01  m m. ;   strongly  strained  
and  fractured;   grain  borders   sutured  and  granulated.  

Plagioclase   32%   Oligoclase;   xenoblastic   grains   0. 3   to  0. 1  m m . ;
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severely  altered  to   sericite|   albite   twins   obscuredo
Biotite  1%%  Shredlike  xenoblastic   grains   0o5   to  O d  mm<>  ;   pleochroic

from  yellowish-brown  to   dark   greenish-brown;   moderately  to   strong-
ly  altered  to  chlorite   and  muscovite;   preferred  orientation.

Calcite  2%  Xenoblastic   grains   0o3   to  0 o01  m m 0
Muscovite  1 %  Idioblastic   to  xenoblastic   grains   0. 5  to  0. 0^  mm.
Sillimanite   T r 0   Elongate   idioblastic   crystals   0. 01  mm.   to  micro-

crystalline;   enclosed  within   some   quartz   grains.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Biotite-plagioclase-quartz   gneiss.

Forest  Oil  Corp.   Garfield   County   CL-38
#1  Government   73-101#,   sec   2   GA-1-2
( Gulf  Oil   Corp.   Cuttings
# k South  Canyon-Government)  5 6 5 0 - 6 0  ft.

Quartz   55#   Xenoblastic   grains   0. 5  to   0. 01  m m. ;   strongly  strained  and  
fractured;   sutured  borders.

Plagioclase   29#   Oligoclase;   xenoblastic   grains   0. 3   to  0. 05  m m . ;  
strongly  altered  to   sericite;   albite  twins   obscured.

Biotite   15#   Shredlike  xenoblastic   grains   0. 5  to  0. 05  mm.;   pleochroic  
from  yellowish-green  to   dark  brownish-green   or  from  very  pale
brown  to   reddish-brown;   slightly  to  moderately   altered  to
chlorite;   preferred  orientation.

Muscovite   1#   Idioblastic   to  xenoblastic   grains   0. 5  to  0. 05  mm.
Tourmaline   Tr.   Broken  idioblastic   to  xenoblastic   grains   0. 1  to  0. 05  

m m. ;   pleochroic   from  pale   gray  to  dark  bluish-gray.
Sphene   Tr.
Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.  
Probable   rocks   Biotite-plagioclase-quartz   gneiss.
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Forest  Oil   Corp0  
#1  Government  
( Gulf  Oil   Corp0

South  Canyon-Government)

Garfield  County   CL-38
7S-10ltW,   sec   2   GA-1-3

Cuttings  
56^0-60  ft

Quartz  60%  Xenoblastic   grains  OoS to   0 o01  m m 0  ;   strongly  strained  and  
fractured;   grain  borders   sutured  and  granulated0

Plagioclase  20%  Oligoclase;   xenoblastic   grains   0. 2  to  0»05  mm , ;
slightly  to   strongly  altered  to   sericite;   albite   twins   rare.

Biotite  11%  Idioblastic   to  xenoblastic   grains   0»5>   to  0. 05  mm. ;   pleo-
chroic   from  pale  yellow  to   dark   reddish-brown  or  from  pale  
yellowish-green  to  brownish-green;   preferred  orientation.

Muscovite  y% Shredlike  xenoblastic   grains   0. 5  to  O. Oj?  mm.
Sillimanite   Tr.   Microcrystalline   idioblastic   grains  in  fibrous

clusters   0. 2   to   0. 01  mm. ;   enclosed  within  quartz   and  associated  
with  biotite  «

Sphene   Tr.
Leucoxene   Tr.
Zircon   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Biotite-plagioclase-quartz   gneiss.

Kerr-McGee   and   Garfield  County   CL-1|2
Phillips   Petroleum  Co.   8S-102W,   sec   8   GA-3-1
#1  Unit   Cuttines

Microcline  19%  Xenoblastic   grains  h°S  to   0. 5  m m . ;   indistinct  poly-
synthetic   twins;   microperthitic;   poikiloblastieally  enclose  
quartz,   plagioclase   and  biotite.

Plagioclase  10%  Oligoclase;   xenoblastic   grains   2. 5   to   0. 2  m m . ;   slight-
ly  to  moderately  altered  to   sericite;   albite,   pericline   and  
Carlsbad  twins.

Quartz  V~>%  Xenoblastic   grains   3°0  to  0. 05  mm. ;   strongly  strained  and  
fractured;   grain  borders   sutured  and  slightly  granulated.

Biotite  1$%  Elongate   xenoblastic   grains   1. 5  to  0. 1  m m . ;   pleochroic  
from  pale   yellowish-brown  to   dark  brown;   preferred  orientation.

Muscovite  1%  Shredlike  xenoblastic   grains   0. 5  to  0. 1  mm. ;   associated  
with  biotite.

Epidote   Tr.
Apatite   Tr.
Magnetite   Tr.
Hematite   Tr.

t o o o - i o  ft.
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Fabrici   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.  
Probable   rocks   Biotite-quartz-plagioclase-microcline   gneiss.

Plagioclase   Oligoclase;   xenoblastic   grains   3»0  to   0=2  n m . ;
slightly  altered  to   sericite;   albite   and  pericline   twins;  
myrmekitic  0

Quartz   20^   Xenoblastic   grains   2=0  to   0 o05>  m mo ;   strongly  strained  
and  fractured;   grain  borders   suturedo

Biotite  V~>%  Elongate  xenoblastic   grains   lo5   to  0o05  mm.  ;   pleochroic  
from  pale   greenish-brown  to  very  dark  greenish-brown;   slightly  
altered  to   chlorite;   preferred  orientationo

Microcline   10%   Xenoblastic   grains   2o0   to  0o5  mmo;   indistinct  poly-
synthetic   twins;   microperthitic  »

Muscovite   Tr»   Xenoblastic   grains   O d  to  0 o05  m m 0;   associated  with  
biotite.

Sphene   Tr.
Apatite   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Mjcrocline-biotite-quartz-plagioclase   gneiss.

British-American   Grand  County   CL-U3
Producing   Co.   2N-77W,   sec   3   GR-1-1
#1-C   Lazy-U-Ranch   Cuttings

Quartz   35%   Xenoblastic   grains  1. 0  to  0. 01  mm. ;   occur  in  aggregates  
up  to  3<>0  mm.  ;   slightly  to  moderately  strained;   fractured;  
grain  borders   sutured.

Microcline   35%   Xenoblastic   grains   1. 0  to   0. 1  m m. ;   microperthitic;  
slightly  altered  to   sericite.

Plagioclase   25%   Oligoclase;   xenoblastic   grains   2. 0  to  0. 05  m m. ;
severely  altered  to   sericite;   fractured;   albite   and  Carlsbad  
twins  »

Muscovite   5%   Shredlike  xenoblastic   grains  1. 0   to  0. 05  mm.  ;   some  
grains   formed  from  sericite.

Kerr-McGee   and  
Phillips   Petroleum  Co  
#1  Unit

Garfield  County   CL-U2
8S-102W,   sec  8   GA-3-2

Cuttings
U315-25  ft

1*6 2 0 - 3 0  ft
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Leucoxene   Tr.

Fabrics   Granoblastic,   in  part   cataclastic,   fine-grained.  
Probable   rocks   Muscovite-plagioelase-microcline-quartz   gneiss.

DeBarard  Cattle   Co.   Grand  County   CL-lilt
#1  State   LN-81W,   sec   2?   GR-2-1

Cuttings
i i i i 0 0 - 0 5   f t .

Plagioclase   50%   Andesine;   idioblastic   to  xenoblastic   grains   1. 5   to
0 . 1  m m . ;   slightly  to   severely  altered  to   sericite;   albite   twins.

Hornblende   30%   Idioblastic   to  xenoblastic   grains  1. 5   to  0. 05  mm.  ;
pleochroic   from  yellowish-green  to  bluish-green;   poikiloblasti-  
cally  enclose  plagioclase?   sphene   and  apatite.

Microcline   10%   Xenoblastic   grains   1. 5  to   0. 1  mm. ;   poikiloblastieally  
enclose   apatite   and  hornblende.

Quartz   5%   Xenoblastic   grains   1. 0  to   0. 1  mm. ;   strongly  strained  and  
fractured.

Biotite   5%   Idioblastic   to  xenoblastic   grains   1. 0  to  0. 1  m m . ;   pleo-
chroic   from  pale   yellowish-brown  to   dark  brownish-green.

Apatite   Tr.
Sphene   Tr.   Idioblastic   to  xenoblastic   grains   0. 3   to   0. 05  m m. ;   severe-

ly  altered  to  leucoxene.
Epidote   Tr.   Xenoblastic   grains   0. 3   to   0. 05  m m . ;   alteration  product  of  

hornblende.
Chlorite   Tr.

Fabrics   Gneissose,   nematoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Biotite-quartz-microcline-hornblende-plagioclase   gneiss,  

( Amphibolite  which  has   been   subjected  to   alkali-silicate   meta-
somatism.  )

DeBarard  Cattle   Co.   Grand  County   CL-Ui
#1  State   I4N-8IW,   sec   27   GR-2-2

Cuttings
U680-85   ft.

Plagioclase   62%   Oligoclase;   idioblastic   to  xenoblastic   grains   1. 5  
to  0. 1  m m. ;   severely  altered   to   sericite;   albite   and  Carlsbad  
twins.

Quartz   20%   Xenoblastic   grains   1. 5  to   0. 1  mm. ;   strongly  strained  and  
fractured.
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Variety  #2,   fragments  make   up  hO%  of  thin   section.

Hornblende  60%  Corroded  idioblastic   to  xenoblastic   grains  1. 5  to  0. 1
m m . ;   pleochroic   from  yellowish-green  to  bluish-green;   poikiloblasti-  
cally  enclose   quartz   and  apatite;   preferred  orientation.

Plagioclase   25#   Oligoclase;   xenoblastic   grains  0. 3   to  0. 05  m m . ;   slightly  
to  moderately  altered  to   sericite;   weak   zoning;   albite  twins.

Biotite   10#   Xenoblastic   grains  0. 5  to   0. 05  m m. ;   pleochroic   from  light  
brown  to   dark  brown;   weak  preferred  orientation.

Microcline   3#   Xenoblastic   grains   1. 0  to  0. 05  m m . ;   faint  polysynthetic  
twins;   poikiloblastieally  enclose  hornblende  and  biotite.

Quartz   2#   Xenoblastic   grains   0. 3   to  0. 05  m m. ;   slightly  to  moderately  
strained.

Leucoxene   Tr.
Apatite   Tr.
Magnetite   Tr.

Fabric:   Schistose,   nematoblastic   to  lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock:   Biotite-plagioclase-homblende   schist.
( Rock  of  both  varieties   has  been   subjected  to  alkali-  

silicate  metasomatism. )

Skelly  Oil  Co.   Huerfano   County   CL-U8
#1  Busch   26S-63W,   sec   30   HN-2-1

Cuttings  
1210-15  ft.

Microcline   60#   Anhedral   grains  1. 5  to  0. 1  m m . ;   microperthitic;   poikilitic  
cally  enclose  quartz   and  plagioclase.

Quartz   25#   Anhedral   grains   2. 5  to  0. 05  m m. ;   moderately  to   strongly  strain-
ed  and  fractured.

Plagioclase   15#   Albite   to   oligoclase;   zoned   subhedral  to   anhedral   grains  
0 . 5  to  0 . 0 5  mm. ;   strongly  altered  to   sericite;   albite  twins  obscured;  
albite   rims;   myrmekitic.

Apatite   T r .
Magnetite   Tr.
Hematite   T r .

Fabric:   Holocrystalline,   hypidiomorphic-granular,   fine-grained,   slight
cataclastic.

Probable   rock:   Granite

Skelly  Oil  Co.   Huerfano  County   CL-I18
# 1  Niebuhr   268-61#,   sec  6   HN-3-1

Cuttings  
900-05  ft
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Variety  #1,   fragments  make  up  1 0 % of   thin   section.

Quartz  $ 0 %  Xenoblastic   grains   1. 5   to   0. 05  m m . ;   moderately  to   severely  
strained   and  fractured;   sutured  borders;   contain  microcrystalline  
needles   of   r u t i l e .

Microcline   30%   Idioblastic   to   xenoblastic   grains  1. 5   to   0. 01  m m . ;  
microp er thi ti c;   poikiloblastieally  enclose   quartz.

Biotite   10%   Xenoblastic   grains   0. 5   to   0. 05  m m . ;   pleochroic   from  pale  
greenish-brown   to   dark   green;   moderately  to   strongly  altered  to  
muscovite   and  hematite;   wea k  preferred  orientation.

Sericite   10%   Mi  c  roc  rystalline   grains   in  xenoblastic   masses  0. 75   to  
0 . 2  m m . ;   alteration  product   of  plagioclase.

Hematite   Tr.

Fabric  :  Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock:   Al ter ed  plagioclase-biotite-microcline-quartz   g n e i s s .

Va r i e t y  #2,   fragments   make   up   20%   of   thin   section.

Quartz   50%   Subrounded   grains   2. 0   to   0. 1  m m . ;   moderately  . strained  and
fractured;   some   grains   contain  microcrystalline   needles   of   r u t i l e .

Calcite   30%   Xenoblastic   grains   0. 5  mm.   to  microcr yst al lin e;   occurs  
interstitially  as   a   cement.

Microcline   20%   Subangular  to   subrounded  grains   1. 0  to   0. 5  m m . ;   slightly  
altered   to   sericite.

Hematite   Tr.

Fabric  :   Sedimentary,   detrital,   subangular   to   subrounded   grains,   fine-
grained  .

Probable   rocks   Calcite-cemented  arkose   ( Granite  wash)

Var ie ty  #3,   fragments  make   up   10%   of  thin   section.

Quartz   60%   Xenoblastic   grains   0. 2   to   0. 01  mm.  ;   moderately  to   strongly  
strained  and   fractured;   sutured  borders.

Biotite   U0%   Idioblastic   to   xenoblastic   grains   0. 2   to   0. 01  mm.  ;   pleochroic  
fro m  pale   greenish-brown  to   dark  brownish-green;   slightly  to  moder -
ately  altered   to  muscovite   and  hematite;   preferred  orientation.

Apatite   Tr.
Hematite   Tr.

Fabric  :   Schistose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Biotite-quartz   schist

Skelly  Oil  Co.   Huerfano   County   CL-1*9
#1  Niebuhr  2 6S-6I4.W,   sec  6  HN-3-2

Cuttings  
9 0 5 - 1 0 ft.
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Variet y  #1,   fragments  make   up   80#   of  thin   section.

Quartz   60#   Xenoblastic   grains   0. 5   to   0. 01  mm. ;   strongly  to   severely  
strained   and   fractured;   grain  borders   sutured  and  granulated.

Biotite   l£#   Xenoblastic   grains   0. 3   to   0. 0£  m m . ;   pleochroic   fr om  pale  
greenish-brown  to  ve r y  dark   green;   moderately  altered  to   muscov-
ite   and  hematite;   preferred   orientation.

Microcline   10#   Xenoblastic   grains   1. 5  to   0. 05  m m . ;   faint  polysynthetic  
twins;   poikiloblastieally  enclose   quartz   and   altered  plagioclase.

Sericite   10#   Macrocrystalline   grains   in  xenoblastic   masses   0. 3   to  
0 . 0 1 m m . ;   alteration  product   of  plagioclase.

Calcite   5#   Xenoblastic   grains   and   masses   0. 5  mm.   to  microcrystalline;  
occur  interstitially  as   an  alteration  product.

Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-   to   medium-
grained.

Probable   rock:   A lte re d  microcline-plagioclase-biotite-quartz   g n e is s.

V a r i e t y  #2,   fragments   make   up   20#   of   thin   section.

Quartz   1*5#   Subangular   to   subrounded  grains   2. 0   to   0. 05  m m . ;   moderately
to   strongly   strained;   poikiloblastieally  enclose   altered  plagioclase.

Calcite   35#   Microcrystalline   grains;   matrix  of   rock.
Microcline   20#   Subangular   to   subrounded   grains   1. 5   to   0. 01  m m . ;   distinct  

polysynthetic   twins;   poikiloblastieally  enclose   altered  plagioclase.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Sedimentary,   crystalline   and  detrital,   subangular   to   subrounded
grains,   fine-grained.

Probable   rock:   Calcite   cemented  arkose   ( Granite  wash)

Skell y  Oil   Co.   Huerfano   County   CL-51
# 1   Shafer   26S-61i.¥,   sec   32   HN-U-1

Cuttings
830-35  ft.

Microcline   35#   Xenoblastic   grains   1. 0   to  0. 1  m m . ;   faintly  microperthitic;  
poikiloblastieally   enclose   quartz,   biotite,   and  plagioclase.

Plagioclase   30#   Oligoclase;   xenoblastic   grains   1. 0   to   0. 1  m m . ;   slightly  
altered   to   sericite;   albite   twins   indistinct;   myrmekitic.

Quartz   25#   Xenoblastic   grains   1. 5   to   0. 05  m m . ;   moderately   strained  and  
fractured;   sutured  borders.

Biotite   10#   Idioblastic   to   xenoblastic   grains   0. 5   to   0. 05  m m . ;   pleo-
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chroic   from  pale   greenish-yellow  to   very  dark   greenish-brown;  
preferred  orientation.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric  :   Gneissose.   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Biotite-quartz-plagioclase-microcline   gneiss.

Skelly  Oil  Co.   Huerfano   County   CL-51
#1  Shafer   26S-61t¥,   sec   32   HN-U-2

Cuttings
850-51  ft.

Plagioclase  $ 0 %  Oligoclase;   xenoblastic   grains   1. 5   to   0. 3   m m . ;   slight-
l y  to   moderately  altered  to   sericite;   albite   twins;   poikiloblasti-  
cally  enclose   quartz   and   biotite.

Quartz   25%   Xenoblastic   grains   2. 0   to   0. 1  m m . ;   moderately  to   strongly  
strained   and   fractured.

Biotite   15%   Idioblastic   to   xenoblastic   grains   1. 0   to   0. 1  m m . ;   pleochroic  
from  pale   yellowi  sh-brown   to   dark  brownish-green;   weak  preferred  
orientation.

Hornblende   10%   Corroded  idioblastic   to   xenoblastic   crystals   1. 5  to
0 . 2  mm.  ;   pleochroic   from  yellowish-green  to   deep   green   or  bluish-  
green;   fractured;   poikiloblastieally  enclose   a pat ite ;   moderately  
altered   to   biotite   and   calcite.

Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.
Calcite   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic   and   nematoblastic,   non-porphyroblastic,
medium-grained.

Probable   rock:   Hornblende-biotite-quartz-plagioclase   g n e i s s .

Kingwood  Oil   Co.   Huerfano   County   CL-205
#1-A  U. S.   A la mo   Dome   27S-68W,   sec  3 h  HN-6-1

Core   chip
2839-55   ft.

Plagioclase   55%   Oligoclase;   euhedral   to   subhedral   grains   0. 2   to   0. 01  
m m . ;   mode rat el y  to   strongly  altered  to   sericite;   albite   an d  
Carlsbad   twins.
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Orthoclase   30$   Anhedral   grains   O d  to   0 e01  T r a n0 ;   mod erately  altered  
to   sericite«

Quartz   10$   Anhedral   grains   0. 1   to   0. 01  m m . ;   slightly   strained.
Calcite   5$   Irregularly-shaped   anhedral  masses   0. 5   to   0. 01  mm.
Muscovite   Tr.   Shredlike   subhedral   to   anhedral   grains   0. 1   to   0. 01  mm.

Fabric:   Holocrystalline,   aphanitic-granular,   non-porphyritic,   felsophy-
ric,   fine-grained.

Probable   rock:   Latite   to   quartz   l a t i t e .

Amerada   Petroleum  Co.   Jackson   County   CL-^2
#1  Morris   6N-79W,   sec   lU   JA-1-1

Cuttings  
7 6 2 0  ft.

Microcline   L5$   Xenoblastic   grains   7-0   to   0. 2  m m . ;   mic roperthitic5  
poikiloblastieally  enclose   quartz,   plagioclase,   and  biotite;  
some   grains   occur   as   large   porphyroblasts.

Plagioclase  35$  Oligoclase;   xenoblastic   grains   3«0   to   0. 2  m m . ;   strong-
ly  to   severely  altered   to   sericite;   albite   twins   obscured.

Quartz   17$   Xenoblastic   grains   3»0   to   0. 05  m m . ;   moderately  to   strongly  
strained   and   fractured;   some   grain  borders   sutured   and  granulated.

Biotite   2$   Idioblastic   to  xenoblastic   grains   0. £   to   0. 0£  m m . ;   pleo-
chroic   from  pale   brownish-green  to   dark  brownish-green.

Muscovite   1$   Shredlike   idioblastic   to  xenoblastic   grains   0. 3   to   O. Oj?  
m m . ;   associated  wit h  biotite   and  altered  plagioclase.

Apatite   Tr.
Leucoxene   Tr.
Calcite   Tr.

Fabric:   Granoblastic,   porphyroblastic,   medium-   to   coarse-grained.
Probable   rock:   Quartz-plagioclase-microcline   gne is s.

Continental   Oil   Co.   Jackson  County   CL-5U
# A- 6  Pollack   9N-79W,   sec   2   JA-3-1

Cuttings  
6 1 6 5 - 7 0 ft.

Quartz   50$   Xenoblastic   grains   1. 0   to   0. 05  m m . ;   slightly  to   moderately  
strained;   grain  borders   sutured.

Microcline   20$   Xenoblastic   grains   1=0   to   0. 05   mm. ;   distinct  poly-
synthetic   twins;   no   microperthite.

Plagioclase   15$   Oligoclase   to   andesine;   xenoblastic   grains   0. 5   to
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0»Of)   nmio  3  moderately  to   severely  altered  to   sericite;   albite   twins.  
Biotite   10%   Elongate   xenoblastic   grains   0. 5   to   0. 05  mm. ;   pleochroic  

f r o m  pale   br own  to   dark  brownish-green;   preferred   orientation.  
Chlorite   5%   Pennine;   elongate   xenoblastic   grains  0 . 2  to   0. 05  m m . ;

alteration  product   of  biotite.
Epidote   Tr.   Xenoblastic   grains   0. 1   to   0. 05  m m . ;   associated  w i t h  altered  

biotite.
Zircon   Tr.
Magnetite   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.  
Probable   rocks   Biotite-plagioclase-microcline-quartz   g n ei ss .

William  J .   Hewitt   Jackson   County   CL-55
# 1 Government  6N-79W,  sec  21   JA-U-1
( Hewitt)   Cuttings

2 7 3 5-1*0  ft.

Microcline  k 0 %  Xenoblastic   grains   3. 0   to   0. 1   ram.;   microperthitic;  
poikiloblastieally  enclose   plagioclase,   quartz,   and  biotite.

Plagioclase   30%   Oligoclase   to   andesine;   xenoblastic   grains   2. 5   to
0 . 1 m m . ;   slightly  to  moderately   altered  to   sericite;   albite   and  
Carlsbad  twins.

Quartz   20%   Xenoblastic   grains  1 . 5   to   0. 05  m m . ;   strongly  strained  and  
fractured;   grain  borders   sutured  and  granulated.

Biotite   10%   Elongate   xenoblastic   grains   1,5   to   0. 01  m m . ;   pleochroic  
from  pale   yellowish-green  to  very   dark  brownish-green;   slightly  
altered   to   chlorite;   poikiloblastieally  enclose   apatite   and  
zircon.

Hornblende   Tr.   One  xenoblastic   grain  0. 2  m m . ;   pleochroic   from  yell ow-
ish-green  to   dark   green;   partly  altered   to   biotite.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.
Calcite   Tr.

Fabrics   Gneissose,   lepidoblastic,   porphyroblastic,   medium-grained^in  
part   cataclastic.

Probable   rock:   Biotite-quartz-plagioclase-microcline   gn ei ss .
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Wi ll ia m  J»   Hewitt  
#1   Government  
( Hewitt)

Jackson   County   CL-55
6N-79W,   sec   21   JA-lt-2

Cuttings
2750-55  ft

Microcline  h 0 %  Xenoblastic   grains   2. 0   to   0. 1   m m . ;   distinct  polysynthetic  
twins;   microperthitic;   poikiloblastieally  enclose  plagioclase,  
quartz   and  b i o t i t e .

Quartz  2 % %  Xenoblastic   grains   1. 0   to   0. 01  m m . ;   strongly   strained  and  
fractured;   grain  borders   sutured  and  granulated.

Plagioclase  2 0 %  Oligoclase   to   andesine;   xenoblastic   grains   1. 5   to   0. 1  
m m , ;   moderately  to   strongly   altered  to   sericite;   albite   and  pe ri -
cline   twins;   m y r me ki ti c.

Biotite   10$   Xenoblastic   grains   1. 0  to   0. 05  m m . ;   pleochroic   from  pale  
greenish-yellow  to   very   dark   green;   slightly  altered  to   chlorite;  
preferred  orientation.

Hornblende   5%   Xenoblastic   grains   1. 0  to   0. 2  m m . ;   pleochroic   from
yellowish-green  to   dark   green  or   bluish-green;   partly  altered  to  
biotite.

Epidote   Tr.   Xenoblastic   grains  1. 0   to   0. 05  m m . ;   fractured;   associated  
wi t h  biotite   and   ho rnblende.

Apatite   Tr.
Magnetite   Tr.
Calcite   Tr.

Fabric :   Gneissose,   lepidoblastic   to   nematoblastic,   non-porphyroblastic,  
medium-grained.

Probable   rocks   Hornblende-biotite-plagioclase-quartz-microcline   gn ei s s.

Plagioclase   65$   Oligoclase   to   andesine;   subhedral   to   anhedral   grains
3 . 0  to  0 . 5 m m . ;   slightly  to   moderately  altered  to   sericite;   albite  
and  Carlsbad   twins.

Microcline   15$   Anhedral   grains   5«0   to   1. 0  m m . ;   mi croperthitic;   poikili-  
cally  enclose   quartz   and  plagioclase.

Quartz   15%   Anhedral   grains   2. 0   to   0. 1  m m . ;   strongly   strained  and  frac-
tured;   grain  borders   sutured;   contain  microcrystalline   needles   of  
rutile

Biotite  $ %  Subhedral   to   anhedral   grains   1. 5   to   0. 1  m m . ;   pleochroic  
from  very  pale  yellowish-brown  to   brownish-green.

Hornblende   Tr.   Anhedral   grains   1. 0   to   0. 2   mm.  ;   pleochroic   from  yellow-

Hiawatha  Oil   and  
Gas  Co.
#1-25  Government-  
Fuller

Jackson  County   CL-56
7N -81W,   sec   25   JA-5-1

Cuttings  
8 2 2 0 - 3 0 ft.
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ish-green   to  bluish-greeno  
Epidote   Tr»
Calcite   Tr„
Magnetite   Tr»
Hematite   Tr,

Fabrics   Holocrystalline,   hypidiomorphic-granular,   medium-grained.  
Probable   rock;   Granodiorite.

Amerada   Petroleum  Co.   Jackson  County   CL-180
#1  Government-Thompson   6N-79W,   sec  8  JA-6-1

Cuttings
2920-25  ft.

Plagioclase  % h %  Variety  not   determined;   xenoblastic   grains   0. 5   to  0. 1  
m m. 5  severely  to   almost   completely  altered  to   sericite;   albite  
twins   obscured.

Quartz  2 $ %  Xenoblastic   grains   0. 5   to   0. 01  m m . ;   modelately  to   strongly  
strained   and  fractured;   borders   intricately  sutured  and   gran-
ulated.

Biotite   20^   Elongate   idioblastic   to  xenoblastic   grains   0. 5   to   0. 05
m m , ;   pleochroic   from  pale   brown  to   deep  brown   or   from  pale   green-
ish-yellow  to   dark   greenish-brown;   preferred  orientation.

Leucoxene  1 %
Apatite   Tr.
Hematite   Tr.

Fabrics   Schistose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock;   Biotite-quartz-plagioclase   sc hi st .

Am erada   Petroleum  Co.   Jackson  County   CL-180
#1   Government-Thorapson   6N-79W,   sec  8  JA-6-2

Cuttings  
2 9 1 0 - 2 0 ft.

Plagioclase  k.0%  Oligoclase   (?);   xenoblastic   grains   0. 3   to   0. 05  m m . ;  
severely  altered   to   sericite;   albite   twins   obscured.

Quartz   35$   Xenoblastic   grains   0. 2   to   0,01  m m . ;   moderately  to   strongly  
strained  and   fractured;   sutured  borders.

Biotite  2 h %  Elongate   idioblastic   to   xenoblastic   grains   0. 5   to   0. 05
m m . ;   pleochroic   fr om  pale   brown   to   deep   brown   or   from  pale   green-
ish-yellow  to   dark   greenish-brown;   preferred   orientation.

Calcite   1$   Masses   of  xenoblastic   grains   0. 5   to   0. 01  mm.
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Leucoxene   Tr»
Apatite   Tr„
Magnetite   Tr,
Hematite   Tr,

Fabrics   Schistose,   lepidoblastic,   non-porphyroblastic,   fine-grained.  
Probable   rocks   Biotite-quartz-plagioclase   sc h is t.

Gulf  Oil   Corp   Kiowa   County   CL-57
#1   U. Po   Kisser   17S-£0W,   sec   1   KI-1-1

Cuttings  
6 1 5 8 - 6 0 ft.

Quartz  k 5 %  Xenoblastic   grains   1. 0   to   0,01  m m . ;   slightly  to   strongly  
strained;   sutured  borders  ;   larger   grains   occur   in  bands   and  
agg regates.

Muscovite   35$   Shredlike   xenoblastic   grains   0. 3   to   0. 01  m m . ;   occur  in  
bands   and  masses;   preferred   orientation.

Chlorite  1 0 %  Shredlike   xenoblastic   grains   0. 5  to   0. 01  mm.
Sericite   Microcrystalline  xenoblastic   gr a in s;   associated  wit h

muscovite   and  magnetite.
Magnetite  1 %  Idioblastic   to  xenoblastic   grains   0. 5   to   0. 01  mm.  ;  

smaller   grains   occur  in  distinct  bands.
Tourmaline  2 %  Elongate   idioblastic   grains   0. 3   to   0. 01  m m . ;   pleochroic

from  pale   purplish-gray   to   dark  bluish-gray;   preferred  orientation.
Biotite   Tr.   Elongate   xenoblastic   grains   0. 2   to   0. Ô5  ram.;   severely  altered  

to   chlorite   and   sericite.
Sphene   Tr.

Fabric;   Schistose,   lepidoblastic   to   nematoblastic,   non-porphyroblastic,  
fine-grained.

Probable   rock:   Tourmaline-bearing   chlorite-muscovite-quartz   s c hi st .

Gulf  Oil   Corp.   Kiowa  County   CL-57
#1   U. P.   Kisser   17S-50W,   sec  1  KI-1-2

Cuttings  
6l6 0 ft.

Quartz   Xenoblastic   grains  0. 3   to   0. 01   m m . ;   slightly  to   strongly
strained;   sutured  borders;   larger   grains   occur   in  bands   and  
a g gr ega te s.

Sericite   20$   Microcrystalline   xenoblastic   grains;   occur  in  masses;  
associated  with  muscovite   and  ma g n e t i t e .
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Chlorite  1 0$ Shredlike xenoblastic grains 0. 5 to 0 . 0 1 mm.
Muscovite  % % Shredlike xenoblastic grains 0 . 1 to 0 . 0 1 mm.  ; preferred

orientation.
Tourmaline Elongate idioblastic grains 0. 3 to 0 . 0 1 mm.  ; pleochroic

from  pale   purplish-gray  to   dark  bluish-gray;   pr eferred  orientation.  
Magnetite  2 %  Idioblastic   to  xenoblastic   grains   0. 3   to   0. 01  mm.
Biotite   Tr.
Hematite   Tr.

Fabrics   Schistose,   lepidoblastic   to   nematoblastic,   non-porphyroblastic,  
fine-grained.

Probable   rocks   Tourmaline-bearing   chlorite-sericite-quartz   s chi st.

Gulf  Oil   Corpo   Ki owa  County   CL-57
#1   U. P.   Hisser   17S-50W,   sec   1   KI-1-3

Cuttings  
6 1 5 5 - 5 8  ft.

Quartz   60$   Xenoblastic   grains   0. 5   to   0. 01  m m . ;   slightly   to  moderately  
strained   and  fractured;   sutured  borders;   grains   occur   in  clusters.

Muscovite   30$   Shredlike   xenoblastic   grains   0. 3   to   0. 05  m m . ;   preferred  
orientation.

Magnetite   5$   Idioblastic   to  xenoblastic   grains   0. 2   to   0. 01   ram.
Sericite   3$   Microcrystalline   xenoblastic   grains;   occur  w i t h  muscovite.
Tourmaline   2$   Elongate   idioblastic   grains   0. 5   to   0. 05  mm. ;   pleochroic  

from  pale  purplish-gray  to   dark  bluish-gray;   preferred   orienta-
tion.

Chlorite   Tr.   Shredlike   xenoblastic   grains   0. 2   to   0. 05   mm.
Sphene   Tr.
Apatite   Tr.
Hematite   Tr.

Fabrics   Schistose,   lepidoblastic   to  nematoblastic,   non-porphyroblastic,  
fine-grained.

Probable   rocks   Tourmaline-bearing  muscovite-quartz   s c hi st .

Gulf   Oil   Corp.   Kiowa   County   CL-57
#1   U. P.   Hisser   17S-50W,   sec   1   KI -l -U

Cuttings
6155-75  ft.

Quartz   56$   Xenoblastic   grains   0. 3   to   0. 01   m m . ;   slightly  to   strongly
strained   and  fractured;   sutured  borders;   grains   occur   in  cl ust er s.
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Sericite  1 $ % Microcrystalline  xenoblastic  grains   in  bands  and   masses;
often   associated  wi th  muscovite   and  magnetite»

Muscovite   12%   Shredlike  xenoblastic   grains   0»3   to   0.05>   m m , ;   preferred  
orientation.

Chlorite   10%  Shredlike  xenoblastic   grains  0,5  to   0, 05   mm.
Magnetite  $ % Idioblastic   to  xenoblastic   grains   0,2   to  0. 01   mm.
Tourmaline   2%   Elongate   idioblastic   grains   0. 3   to  0. 05  mm. ;   pleochroic

fro m  pale   purplish-gray  to   dark  bluish-gray;   preferred   orientation.  
Sphene   Tr.
Apatite   Tr.
Hematite   Tr.

Fabric:   Schistose,   lepidoblastic   to   nematoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock:   Tourmaline-bearing   chlorite-muscovite-sericite-quartz
schist.

Superior  Oil   Co.   Kiowa   County   CL-5>9
#1   State   18S-L6W,   sec   16   KI-3-1

Cuttings  
5 5 8 8  ft.

Quartz   85%   Xenoblastic   grains   1. 0   to   0. 01  m m . ;   slightly  to   severely
strained;   sutured  and   granulated  b or d er s;   larger   grains   occur   in  
aggregates.

Sericite   15%   Mic  roc  rystalline   xenoblastic   g ra ins .
Muscovite   Tr.   Shredlike  xenoblastic   grains   0. 2   to   0. 01  m m . ;   associated  

wi t h   sericite;   preferred   orientation.
Tourmaline   Tr.   Elongate   idioblastic   crystals   0. 2   to   0. 05  m m . ;   pl eo -

chroic   fr om  pale   purplish-gray  to   dark  bluish-gray,
Epidote   Tr.
Sphene   Tr.
Chlorite   Tr.   Pennine;   xenoblastic   masses   0,2   to   0. 01  mm. ;   associated

w i t h  quartz   and  hematite   in  a  ghost   crystal   outline   of   hornblende.
Magnetite   Tr.

Fa br ic :   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Tourmaline-bearing   sericite-quartz   gneiss   to   quartz i t e .

Deep   Rock   Oil   Co.   Kit  Carso n   County  CL-61
#1   Edmondson  6S - U # ,   sec   33  KC-1-1

Core   chip  
5951-56  ft.
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Quartz  k 2 %  Xenoblastic   grains   0=5  mm»   to  microcrystalline;   moderately  
strained,

Orthoclase   (?)  2 0 %  Microcrystalline   xenoblastic   grains,
Biotite  1 % %  Microcrystalline   idioblastic   grains;   pleochroic   from  pale  

green  to  very  dark   green;   preferred  orientation,
Plagioclase   10$   Oligoclase;   idioblastic   to  xenoblastic   grains   1, 0  

to  0 . 1 mm;   moderately   to   strongly  altered  to   sericite;   albite  
twins   indistinct,

Microcline  $ %  Xenoblastic   grains   0o£   to   0,1  m m , ;   faint  polysynthetic  
t w i n s .

Muscovite  $ %  Microcrystalline  xenoblastic   grains,
Calcite   3$   Idioblastic   to  xenoblastic   grains   1, 0  mm.   to   microcrystal-

line.
Chlorite   Tr,
Magnetite   Tr.
Hematite   Tr.

F a b r i c :   Schistose,   lepidoblastic,   porphyroblastie,   fine-grained.
Probable   rock;   Microcline-plagioclase-biotite-orthoclase-quartz   s chi st .

( Probably  was   originally   a   rhyolitic   flow  of  tuff,)

Deep  Bock   Oil   Co.   Ki t   Carson  County   CL-61
#1  Edmondson  6S - U1W,   sec   33   KC-1-2

2   Core   chips  
# 6 1 - 6 6  ft.

Quartz   It#   Xenoblastic   grains   0.5>   mm.   to  microcrystalline;   moderately  
strained;   sutured  b o r d e r s ,

Orthoclase   (?)   2 #   Microcrystalline  xenoblastic   grains.
Biotite   15$   Idioblastic   grains   0. 1  mm.   to  microcrystalline;   pleo -

chroic   fr om  pale   green   to  ve r y  dark   green;   preferred  orientation.
Plagioclase   10$   Oligoclase;   xenoblastic   grains   1. 0   to   0. 1  m m . ;   mode r-

ately   to   strongly  altered  to   sericite;   albite   twins   indistinct  
or  absent.

Muscovite  k %  Xenoblastic   grains   0=1  mm.   to  microcrystalline.
Microcline   1$   Indistinct  xenoblastic   grains   0. 2   to   0. 01  m m . ;   faint  

polysynthetic   twins.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

F a b r i c ;   Schistose,   lepidoblastic,   porphyroblastie,   fine-grained.
Probable   rocks   Plagioclase-biotite-orthoelase-quartz   s chi st.

( Probably  was   originally  a   rhyolitic   flow   or  tuff. )
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Deep   Rock  Oil   Co«  
#1  Edmondson

K it   Carson  County   CL-61  
6S - W1W,   sec   33   KC-1-3

3   Core   chips  
5966-71  ft.

Quartz  k 0 %  Xenoblastic   grains   2. 0   to   0=01  m m = ;   moderately   strained;  
sutured  borders  =

Orthoclase   (?)  2 0 %  Xenoblastic   grains  0,01  mm,   to  mic roc ry sta ll ine .
Biotite   20^   Idioblastic   grains   0=1  ram.   to  microcrystalline;   pl eo -

chroic   from  yellowish-green  to  very  dark   green;   preferred  
orientation,

Plagioclase  1 $ %  Albite   to   oligoclase;   idioblastic   crystals   2. 0   to  
0 . 2  m m . ;   strongly   altered  to   sericite;   albite   twins   ver y  in-
distinct.

Muscovite  $ %  Xenoblastic   grains   0=2  mm.   to  mic ro crystalline.
Microcline   Tr.   Indistinct  xenoblastic   grains   0. 2   to   0. 05  m m . ;   faint  

polysynthetic   t w i n s .
Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.

Fabrics   Schistose,   lepidoblastic,   porphyroblastie,   fine-grained.
Probable   rock:   Plagioclase-biotite-orthoclase-quartz   sc hi st .

( Probably  was   originally   a   rhyolitic   flow  o r t u f f . )

Seaboard   Oil   Co.   and   Ki t   Carson  County   CL-6U
British-American   6S-U2W,   sec   31   KC-I4.-I

Sericite  Li.̂%  Microcrystalline  xenoblastic   grains  ;   occur  in  distinct  
bands   and  also   interstitial   to   quartz   g rai ns .

Quartz  h 0 %  Xenoblastic   grains   0. 5   to   0. 01  m m . ;   moderately  to   strongly  
strained   and  fractured;   grain  borders   sutured.

Biotite  '10%  Xenoblastic   grains   0. 5   to   0. 01  m m . ;   pleochroic   fr om  pale  
yellowish-green   to   dark  brownish-green;   weak  preferred   orienta-
tion.

Muscovite   5$   Shredlike   xenoblastic   grains  1 . 0  to   0. 01  ram.;   associated  
w i t h  biotite   and   sericite.

Leucoxene   Tr.
Magnetite   Tr.
Î rrite   Tr.
Calcite   Tr.

Producing   Co  
#1  Morro w

Core   chip
5865-69  ft.

Fa b ri c:   Schistose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
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Probable   rocks   Muscovite-biotite-quartz-sericite   schis t»

Continental   Oil   Co,   Kit  Carson  County   C L- 210
#1   Lowe   11S-U6W,   sec   1   KC-^-1

Cuttings  

62# - #   f t *

Microcline  3 0 %  Xenoblastic   grains   3°5   to   0. 05  m m » ;   microperthitic  ;  
poikiloblastically  enclose   qu ar tz ,   plagioclase,   and  biotite.

Quartz  3 0 %  Xenoblastic   grains   2. 0   to   0. 05  nrnio;   moderately  strained  
and  fractured;   some   sutured  grain  b o r d e r s „

Plagioclase   2 #   Oligoclase;   xenoblastic   grains   1. 5   to   0. 1  m m . ;  
moderately  to   strongly   altered   to   sericite;   albite   t wi ns;  
myr m ek it ic .

Biotite  1 0 %  Elongate   idioblastic   to  xenoblastic   grains   1. 0   to   0. 1  m m . ;  
pleochroic   fro m  pale   greenish-yellow  to   very  dark  brownish-green;  
slightly   altered  to   chlorite;   preferred   orientation.

Muscovite   5%   Shredlike   xenoblastic   grains   1. 0  to   0. 05  m m . ;   preferred  
orientation.

Sphene   Tr.   Xenoblastic   masses   0. 1  mm.   to  microcrystalline;   moderately  
altered  to   leucoxene.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabric;   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,  
medium-grained.

Probable   rocks   Muscovite-biotite-plagioclase-quartz-microcline   g n e i s s .

Stanolind  Oil   and  Gas   Co.   La   Plata   County   CL-83
#6-B   Bte   Indian   33N-7W,   sec   17   LP-3-1

( MMFM)   Cuttings
13050-55  ft.

Microcline  7 k %  Xenoblastic   grains   2. 0   to   0. 05  mm.  ;   distinct  polysyn-
thetic   twins;   mi cr ope rth it ic;   slightly  altered  to   sericite.

Quartz  2 0 %  Xenoblastic   grains   0. 5   to   0. 01  m m . ;   strongly  to   severely  
strained   and   fractured;   sutured  borders;   some   grains   occur   in  
aggregates;   some   occur  in  micrographie   intergrowths   w it h  micr o-
cline  .

Sericite   5%   Mic  roc  rystalline   xenoblastic   grains   in  masses   0. 5  to  
0 . 0 5 mm. ;   alteration  product   of  plagioclase   and  microcline.

Chlorite  1 %  Shredlike  xenoblastic   grains   0. 3   to   0. 05  m m . ;   alteration
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product   of  b i o t i t e .
Plagioclase   Tr,   Oligoclase   ( one   grain);   xenoblastic;   0,3   nim,;   albite  

twins.

Fabric:   Granoblastic,   non-porphyroblastic,   fine-   to  medium-grained.
Probable   rock:   Quartz-microcline   gne is s .

Stanolind   L a   Plata  County   CL-83
and  Gas   Co*   33H-7W,   sec   17   LP-3-2
#6-B  Ute   Indian   ( NMFM)   Cuttings

1 3 0 8 0 - 8 2  ft.

Plagioclase  £ 0 %  Oligoclase;   xenoblastic   grains   l. £  to   0. 01  mm,;
strongly   to   severely  altered   to   sericite;   albite   and  Carlsbad  
twins;   poikiloblastically  enclose   man y   small   blebs   of   quartz.

Hornblende  y~>%  Corroded  xenoblastic   grains   2. 0   to   0.0f?  mm. ;   ragged  
grain  borders;   pleochoric   from  yellowish-green  to   dark   green  
or  bluish-green;   poikiloblastically  enclose   quartz,   apatite,  
and  magnetite.

Biotite  1 %  Xenoblastic   grains   0. £   to   0.05>   m m . ;   pleochroic   fr o m  pale  
greenish-brown  to   dark  greenish-brown;   occur  in   clusters   asso-
ciated  wi t h  hornblende;   moderately  altered  to   chlorite.

Quartz   5$   Xenoblastic   grains   0.5>   to   0,01  mm. ;   moderately  to   strongly  
strained   and   fractured;   sutured  borders.

Apatite  2%
Magnetite  1 %
Sphene   Tr.
Epidote   Tr.
lÿrite   Tr.

Fabric:   Gneissose,   nematoblastic,   non-porphyroblastic,   medium-grained.
Probable   rock:   Qua rt z-b iot i te -h om bl en de - p la gi oc la se   gneiss   to   amphi-

b o l i t e .

Stanolind  Oil   La  Plata   County   CL-83
and  Gas   Co.  3 3N -7W,   sec   17   LP-3-3
#6-B  Ute   Indian   ( NMFM)   Cuttings

13100-03

Plagioclase  $ 2 %  Oligoclase;   idioblastic   to  xenoblastic   grains   2. 0
to  0 . 1 m m . ;   moderately  to   strongly  altered  to   sericite;   albite  
and  Carlsbad   twins;   albite   rims;   poikiloblastically  enclose  
quartz,   hornblende,   and  biotite.
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Hornblende   25$   Corroded  xenoblastic   grains   1<>5>   to   0o05>   mm,  ;   ragged
grain  bordersj   pleochroic   from  yellowish-green  to   dark   green  or  
bluish-green;   poikiloblastically  enclose   quartz,   apatite,   and  
magnetite  »

Biotite  1 0 %  Xenoblastic   grains   1=0   to   0 o05>   m m . ;   pleochroic   from  pale  
greenish-brown   to  very   dark   greenish-brown;   occur   in  clusters  
associated  wi th  h orn blende„

Quartz  1 0 %  Xenoblastic   grains   1. 0   to   0=01  m m = ;   moderately  to   strongly  
strained  and  fractured;   sutured  b or d er s=

Apatite  2%
Magnetite  1 %  Idioblastic   grains   0=3   to   0=05)   mm=  ;   associated  with  

biotite   and  hornblende;   some   skeletal   grains   may  be   ilmenite.
Sphene   Tr,
Epidote   Tr.
Pyrite   Tr=

Fabrics   Gneissose,   nematoblastic,   non-porphyroblastic,   me  d i m - g r a i n e d .
Probable   rock:   Quartz-biotite-hornblende-plagioclase   gneiss  =

Stanolind  Oil   and   L a  Plata  County   CL-83
Gas   Co.   33N-7W,   sec   17   LP-3-3a
#6-B  Ute   Indian   ( NMFM)   Cuttings

13100-03   ft.

Plagioclase  $ 0 %  Oligoclase;   idioblastic   to   xenoblastic   grains   1.5?
to  0 . 2  m m . ;   moderately  to   strongly  altered  to   sericite;   albite  
and  Carlsbad   twins;   unmixing   rims   of   albite.

Hornblende   25$   Corroded  idioblastic   to  xenoblastic   grains   1. 5   to   0. 05  
m m . ;   pleochroic   from  yellowish-green  to   dark   green  or  bluish-  
green;   poikiloblastically  enclose   q u a rt z ,   apatite,   and  m a g n e t i t e .

Quartz  1 $ %  Xenoblastic   grains   0. 5   to   0=01  m m . ;   moderately   strained  and  
fractured.

Biotite  7 %  Idioblastic   to  xenoblastic   grains   0. 05   to   0. 01  ram*;   pleo -
chroic   from  pale   greenish-brown  to  v er y  dark   greenish-brown;  
poikiloblastically  enclose   apatite   and  magnetite;   associated  wi th  
hornblende.

Apatite  2 %
Magnetite  1 %  Idioblastic   to  xenoblastic   grains   0=3   to   0. 01  mm.  ;

associated  with  biotite   and  hornblende;   some   skeletal   grains  
m ay  be   ilmenite  =

Epidote   Tr.   Xenoblastic   grains   0=1   to   0=01   m m . ;   associated  w i t h  
plagioclase   and  hornblende,

Sphene   Tr.
Pyrite   Tr.
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Fabric:   Gneissose,   nematoblastic,   non-porphyroblastic,   medium-grained.
Probable   rock:   Biotite-quartz-hornblende-plagioclase   g ne is so

Stanolind  Oil   and   L a  Plata   County   CL-83
Gas   Co.   33N-7W,   sec   17   LP-3-U
#6-B  Ute  Indian   ( NHPM)   Cuttings

13110-13   ft.

Hornblende  ^ 0 %  Corroded  xenoblastic   grains   loO   to   0. 05  ram.;   ragged
grain  borders;   pleochroic   from  pale  yellowish-green   to   dark   green  
or  bluish-green;   poikiloblastically  enclose  plagioclase   laths  
and  b i o t i t e .

Plagioclase   35%   Andesine;   elongate   idioblastic   to  xenoblastic   grains  
0 . 5  to  0 . 0 5 m m . ;   moderately  to   severely   altered  to   sericite;  
albite   twins.

Biotite   15%   Xenoblastic   grains   0. 3   to   0. 05  m m . ;   pleochroic   from  ver y  
pale   brown  to   dark   greenish-brown;   associated  wi t h  hornblende.

Quartz   Tr.   Xenoblastic   grains   0. 1   to   0. 01  m m . ;   slightly  to  moderately  
strained;   grains   occur   interstitially  to   hornblende   and  plagio-
clase.

Epidote   Tr.
Apatite   Tr.
Pyrite   Tr.

F a br i c :   Schistose,   nematoblastic,   non-porphyroblastic,   fine-grained.
( Relict   ophitic   texture   of  plagioclase   laths   in  hornblende)

Probable   rock:   Biotite-plagioclase-hornblende   gneiss   to   amphi bol ite .

Stanolind  Oil   La   Plata   County   CL- 8 3
and  Gas   Co.  3 3N -7W,   sec   1?   LP-3-5
#6-B  Ute   Indian   ( NMFM)   Cuttings

1 3 1 2 0 - 2 2  ft.

Plagioclase   50%   Oligoclase;   idioblastic   to   xenoblastic   grains   2. 5
to  0 . 0 5 m m . ;   moderately  to   strongly  altered  to   sericite;   albite  
and  Carlsbad  twins;   poikiloblastically  enclose   quartz   and   horn-
blende  «

Hornblende   1*0%   Corroded  xenoblastic   grains   2. 5   to   0. 05  mm.  ;   ragged
grain  borders;   pleochroic   from  pale  yellowish-green   to   dark   green  
or  bluish-green;   poikiloblastically  enclose   apatite   and   sphene.

Quartz   5%   Xenoblastic   grains   1. 0   to   0. 01  mm.  ;   moderately   strained  and  
fractured;   sutured  borders.

Epidote  2 %  Xenoblastic   grains   1. 0   to   0. 05  m m . ;   associated  wi th  plagio-
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clase   and   hornbl end e„
Apatite  2%
Calcite  1 %
Chlorite   Tr»   Pennine;   xenoblastic   grains   0»3   to   0»05>   mm»;   alteration  

product   of   biotite»
Sphene   Tr*
Magnetite   Tr*  
lÿrite   Tr.

Fabrics   Gneissose,   nematoblastic,   non-porphyroblastic,   medium-grained.  
Probable   rocks   Amphibolite

California   Oil   Co.   Larimer   County   CL- 68
# 1  Meyers  8N-68W,   sec   19   LR-2-1
( Trigood  Oil   Co.   3   Core   chips
#1   G. E.   Meyers   7310-20   ft.

Quartz  $ 0 %  Xenoblastic   grains   2*0   to   0. 0£  m m . ;   moderately  to   strongly  
strained   and  fractured;   sutured  borders;   poikiloblastically  en-
close   biotite;   grains   occur   in  lens-shaped  aggregates.

Sericite  3 0 %  Microcrystalline   grains   in  xenoblastic   masses   1. 0   to   0. 1  
ram.;   formed   from  the   complete   alteration  of  plagioclase;   some  
grains   occur  withi n  fractures   in   qu art z.

Biotite  1 9 % Elongate  xenoblastic   grains  1*5  to  0.05>  ram.;   pleochroic  
from  pale   brown  to   dark  reddish-brown;   moderately  altered  to  
muscovite   and  hematite;   preferred  orientation.

Magnetite  1 %  Xenoblastic   grains   0. 2   to   0. 05  m m . ;   associated  w i t h  
biotite  *

Muscovite   Tr.   Shredlike   xenoblastic   grains   0. 3   to   0. 01  ram.;   asso-
ciated  w i t h  b i o t i t e .

Zircon   Tr*
Hematite   Tr*

Fabrics   Gneissose   to   schistose,   lepidoblastic,   non-porphyroblastic,  
medium-grained.

Probable   rocks   Biotite-plagioclase   (?)-quartz   g n e is s.

California  Oil   Co.   Larimer   County   CL-68
#1  Meyers  8N-68W,   sec   19   LR-2-  2
( Trigood  Oil   Co.   2   Core   chips
#1   C.   E.   Meyers)   7330-1*0   ft.

Microcline  $ 8 %  Anhedral   grains   15«0   to   5. 0  ram.;   indistinct  polysyn-
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thetic   t wi ns5  strongly  altered  to   sericite;   perthitic;   poikili-  
tically  enclose   quartz  0  

Quartz   30$   Anhedral   grains   8o0   to   0=05  m m » ;   moderately  strained  and
fractured;   sutured  borders;   grains   contain  microcrystalline  needles  
of   r u t i l e o

Sericite   10$   Microcrystalline   grains   in  xenoblastic   masses   3=0   to   0=1  
mnu;   formed  from   the   complete   alteration   of  plagioclase;   some  
grains   occur  wi th in  fractures   in  quartz  =

Muscovite   2$   Shredlike   subhedral   to   anhedral   grains   1=5   to   0=05  mm.

Fabric:   Holocrystalline,   hypidiomorphic-granular,   coarse-grained.
Probable   rock:   Muscovite-bearing  microcline   gr an i te .

California  Oil   Co,   Larimer   County   CL-68
#1  Meyers  8N-68W,   sec   19   LR-2-3
( Trigood  Oil   Co,   Core   Chip
#1   C,   E,   Meyers)   73U6. 5   ft.

Microcline   40$   Anhedral   grains   9*0  to   3«0  m m , ;   indistinct  polysyn-
thetic   twins;   strongly   altered  to   sericite;   microperthitic;  
poikilitically  enclose   quartz.

Quartz   25$   Anhedral   grains   6,0   to  0,05  mm,;   moderately  to   strongly
strained  and  fractured;   grain  borders   sutured  and   slightly  gran-
ulated;   grains   contain  microcrystalline   needles   of   rutile;   some  
grains   graphically  intergrown  wi th  microcline,

Plagioclase   20$   Oligoclase   (?);   anhedral   grains   5»5   to   0,1  m m . ;
severely  altered   to   sericite;   albite   twins   obscured;   poikilitical-
ly  enclose   quartz   and  epidote,

Muscovite   15$   Shredlike   subhedral   to   anhedral   grains   9=0   to   0. 05  mm.  
Epidote   Tr.
Sphene   Tr,
Magnetite   Tr.
Hematite   Tr,

Fabric:   Holoc  ry  stalline,   hypidiomorphic-granular,   coarse-grained.  
Probable   rocks   Muscovite-bearing  microcline   gr ani te .

California  Oil   Co.   Larimer   County   CL- 6 8
#1  Meyers  8N -68W,   sec   19   LR-2-4
( Trigood  Oil   Co,   Core   chip
#1   C,   E.   Meyers)   73l7»5  ft.

Quartz   45$   Xenoblastic   grains   2=0   to   0. 01  m m , ;   moderately  to   severely
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fractured;   grain  borders   sutured  and   granulated,
Microcline   30$   Anhedral   grains  k o O to   1*0  mm,;  indistinct  polysyn-

thetic   twins;   slightly   altered   to   sericite;   microperthitic  «  
Plagioclase  2 % %  ( Variety  undetermined);   anhedral   grains   10, 0   to

1 = 0 m m . ;   severely  altered  to   sericite;   albite   twins   obscured;  
poikilitically   enclose   quartz.

Muscovite   Shredlike   anhedral   grains   0, 2   to   0»05>  mm.
Biotite   Subhedral   to   anhedral   grains   1. 0   to  0. 05  mm, ;  pleochroic

from  pale   greenish-yellow  to   dark   green;   severely  altered  to  
muscovite   and  he ma tit e,

Sphene   Tr.
Magnetite   Tr.
Hematite   Tr.

Fa b ri c:   Holocrystalline,  hypidiomorphie-granular,   coarse-grained.  
Probable   rock:   Quartz   monzonite

California  Oil   Co.   Larimer  County   CL-68
#1  Meyers  8N -68W,  sec   19   LR-2-7
( Trigood  Oil   Co.   Core   chip
#1  C.   E.   Meyers)   7350,5  ft.

Plagioclase  60$  Oligoclase;   xenoblastic   grains  lt,0  to  1. 0  mm.  ;  
severely  altered  to   sericite;   albite  twins   obscured.

Quartz   25$   Xenoblastic   grains   1*.0  to   0. 05  mm. ;   strongly  strained  
and  fractured;   grain  borders   sutured  and  granulated.

Biotite   15$   Xenoblastic   grains   2. 5  to  0. 1  mm. ;   pleochroic   from  pale  
yellow  to  yellowish-green;   preferred  orientation.

Muscovite   Tr.   Shredlike  xenoblastic   grains  0. 1  to  0. 01  mm . ;   associated  
with  plagioclase.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   medium-grained.
Probable   rocks   Biotite-quartz-plagioclase   gneiss

California  Oil   Co.   Larimer   County   C L- 6 8
#1  Meyers  8N -6 8W,   sec  19  LR- 2- 8
( Trigood  Oil   Co.   2   Core   chips
#1  C.  E.  Meyers)  7351-5  ft.
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Quartz  6 0 %  Xenoblastic   grains   7  =  0   to   0  =  05  mm»  ;   strongly  strained  and  
fractured;   grain  borders   sutured  and   granulated.

Plagioclase   35$   Oligoclase;   xenoblastic   grains   It.5   to   0. 5  mm.  ;   severe-
ly   to   completely   altered   to   sericite;   albite   twins   obscured.

Biotite   5$   Xenoblastic   grains   2. 0   to   0. 2   m m . ;   pleochroic   from  pale
yellowish-green   to  yellowish-green;   severely  altered  to   muscovite  
and  h em ati te ;   preferred   orientation.

Zircon   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic,  non-porphyroblastic,   medium-   to
coarse-grained.

Probable   rock:   Biotite-plagioclase-quartz  gneis s.

Baker  and  Taylor   Las  Animas   County   CL-69
Drilling   33S-60W,   sec   2   LA-1-1
#1   R.   S.   LeSage   3   Core   chips

21*88-95   ft.

Plagioclase   38$   Albite   to   oligoclase;   xenoblastic   grains   1. 0   to   0. 05  
m m . ;   strongly  altered   to   sericite;   indistinct   albite   twins;  
myr m ek it ic .

Microcline   35$   Xenoblastic   grains   3. 5   to   0. 05  m m . ;   mic roperthitic;  
poikiloblastically  enclose   quartz ,   biotite   and  plagioclase;  
smaller   grains   occur   interstitially.

Quartz   25$   Xenoblastic   grains   1. 0   to   0. 05  m m . ;   slightly  to  moderately  
strained  and  fractured;   sutured  borders;   grains   are   elongated  
and  occur   in  bands.

Biotite   2$   Elongate   xenoblastic   grains   0. 5   to   0. 05  mm.  ;   pleochroic
fro m  pale   yellowish-green  to   dark  brownish-green;   severely  alter-
ed  to   chlorite;   pre ferred   orientation.

Muscovite   Tr.   Xenoblastic   grains   0. 2   to   0. 01   mm.
Epidote   Tr.
Leucoxene   Tr.
Magnetite   Tr.
Hematite   Tr.
Calcite   Tr.

Fabric:   Gneissose,   cataclastic,   slightly  lepidoblastic,   non-porphyro-
blastic,   medium-grained.

Probable   rock:   Quartz-microcline-plagioclase   gneiss



T-1060 7$

Baker  and  Taylor   Las  Animas   County   CL-69
Drilling   33S-60W,   sec   2   LA-1-2
#1  H»   So   LeSage   Core   chip

21*88-95   ft.

Microcline   1*8$   Xenoblastic   grains   1 1 «5   to   0. 05  m m . ;   mi croperthitic;  
poikiloblastically  enclose   quartz,   plagioclase,   muscovite   and  
magnetite;   smaller  grains   occur   interstitially.

Quartz   30$   Xenoblastic   grains   1. 0   to   0. 05  m m . ;   slightly  to  moderate-
ly   strained   and  fractured;   sutured  borders;   grains   occur   in  bands.

Plagioclase   20$   Albite   to   oligoclase;   idioblastic   to  xenoblastic  
grains  1 . 0  to  0 . 0 5 m m . ;   strongly  altered  to   sericite;   w eak ly  
zoned;   indistinct  albite   and  Carlsbad  twins;   my rme ki ti c.

Biotite   2$   Elongate  xenoblastic   grains   0. 5   to   0. Ô5  m m . ;   pleochroic  
from  pale   greenish-yellow  to   dark   brownish-green;   severely   to  
completely  altered  to   chlorite;   preferred  orientation.

Muscovite   Tr.   Xenoblastic   grains   0. 5   to   0. 01  m m . ;   associated  with  
b i o t i t e .

Sphene   Tr.
Leucoxene   Tr.
Apatite   Tr.
Zi rco n   Tr.
Magnetite   Tr.
Hematite   Tr.

Fa b r i c :   Gneissose,   cataclastic,   slightly  lepidoblastic,   non-porphyro-
blastic,   coarse-grained.

Probable   rock:   Flagioclase-quartz-microcline   gn ei ss .

Bake r  and  Taylor   Las  Animas   County   CL-69
Drilling  3 3S-6 0W,   sec  2  LA-1-3
#1  R.   S.   LeSage   Core   chip

21*88-95  ft.

Microcline   38$   Xenoblastic   grains   5=5   to   0. 05  m m . ;   micro per thi ti c;  
poikiloblastically  enclose   quartz,   plagioclase,   and  biotite;  
smaller   grains   occur   interstitially.

Plagioclase   35$   Albite   to   oligoclase;   xenoblastic   grains   2. 5   to
0 . 0 5 m m . ;   strongly   altered  to   sericite;   indistinct   albite   and  
Carlsbad  twins;   iryrmekitic.

Quartz   25$   Xenoblastic   grains   1. 0   to   0. 01  m m . ;   slightly  to   moderately  
strained  and  fractured;   sutured  borders;   grains   occur  in  bands.

Biotite   2$   Xenoblastic   grains   0. 5   to   0. 05  m m . ;   pleochroic   from  pale  
yellowish-green   to   dark  brownish-green;   severely  to   completely  
altered  to   chlorite;   p r efe rre d  orientation.
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Muscovite   Tr,   Xenoblastic   grains   0,3   to   0. 01  m m . ;   associated  with  
biotite,

Epidote   Tr.
Sphene   Tr.
Leucoxene   Tr.
Apatite   Tr.
Magnetite   Tr.
Hematite   Tr.
Calcite   Tr.

Fa br ic :   Gneissose,   cataclastic,   slightly  lepidoblastic,   non-porphy-
robiastic,   medium-grained.

Probable   rocks   Quartz-plagioclase-microcline   g n e i s s .

Microcline   $0%   Anhedral   grains   1*.5>   to   0=  2   mm.  ;   microperthitic;
poikilitically   enclose   plagioclase,   quartz,   biotite,   and  apatite.

Plagioclase  2 $ %  Oligoclase;   euhedral   to   subhedral   grains   l. ÿ   to   0. 2  
m m . ;   moderately   to   strongly   altered   to   sericite;   weakly   zoned;  
albite   and  Carlsbad   twins;   albite   rims.

Quartz  2 0 %  Anhedral   grains   3. 5   to   0. 05  m m , ;   moderately  to   strongly
strained   and  fractured;   poikilitically  enclose   biotite   and  pl ag io-
clase.

Biotite  $ %  Subhedral   to   anhedral   grains   1. 0   to   0,1  m m . ;   pleochroic
from  light   brownish-green  to  ver y  dark  brownish-green;   moderate-
ly   altered   to   chlorite.

Sericite   Tr.   Microcrystalline   grains;   occur   in  veinlets.
Muscovite   Tr.   Shredlike   anhedral   grains   0,1   to   0. 01  m m . ;   associated  

with  biotite.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrici   Holocrystalline,   hypidiomorphic-granular,   medium-grained.
Probable   rocks   G r a n i t e .

Boswell   and  Fr ates  
#1   Government

Las   Animas   County  
35S-52W,   sec   2

C L - 71  
LA-3-1  
Cuttings  
2 5 1 5 - 2 0  ft.
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Probable   rocks   Quartz   mo nz on it e 0

CL -71  
LA-3-U  
Cuttings
2650-55  ft.

Microcline  k 0 %  Anhedral   grains   3«0   to  0 . 2   nrnio  ;  microperthiticj  poi-
kilitically   enclose   quart z,   plagioclase   and  biotite;   Carlsbad  
t wi ns«

Quartz  3 0 %  Anhedral   grains   3. 0   to   0. 05  lanu;   strongly  to   severely  
strained   and  fractured;   grain  borders   sutured  and  granulated;  
poikilitically  enclose   biotite   and  plagioclase.

Plagioclase  2 3 %  Oligoclase;   zoned   subhedral   grains   2. 5   to   0. 2   mm. ;
moderately  to   strongly  altered   to   sericite;   albite,   pericline,  
and   Carlsbad   twins;   albite   rims;   my rme ki t ic .

Biotite  7%  Subhedral   to   anhedral   grains   0. 5   to   0, 05  m m . ;   pleochroic  
from  pale   greenish-brown   to   dark   greenish-brown;   moderately  to  
strongly  altered   to   chlorite,

Muscovite   Tr.   Shredlike   anhedral   grains   0. 3   to   0. 05   m m . ;   associated  
wi t h  biotite   and  plagioclase,

Sphene   Tr.
Apatite   Tr.
Magnetite   Tr,
Hematite   Tr.

Fabrics   Ho locrystalline,   hypidiomorphic-granular,   medium-grained,  
slightly   cataclastic.

Probable   rocks   Quartz   monzonite

Bo s w e l l   and  Prates   Las   Animas   County   CL-71
#1   Government   3^8- 52W,   sec   2   L A - 3-5

Cuttings  
2700-05   ft.

Microcline   35$   Anhedral   grains   2. 0  to   0. 2  mm.  ;   microperthitic  ;   p o i -
kilitically  enclose   q u ar tz ,   plagioclase,   and  biotite;   Carlsbad  
twins.

Plagioclase   30$   Oligoclase;   zoned   euhedral   to   subhedral   grains   1. 0  
to   0. 1  m m . ;   moderately  to   strongly  altered  to   sericite;   albite  
and   Carlsbad   twins;   albite   rims;   m y r me ki t ic .

Quartz   25$   Anhedral   grains   2. 5   to   0. 05  m m . ;   moderately   to   strongly  
strained  and   fractured;   grain  borders   sutured   and  granulated.

Boswell   and  Prates   Las   Animas   County
# 1  Government   35S-52W,   sec  2
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Biotite  1 0 %  Subhedral   to   anhedral   grains  0 o$  to   0,0]?  mm.  ;   pleochroic  
from  pale  yellow   to   dark   greenish-brown;   moderately  altered   to  
chlorite,

Muscovite   Tr.   Shredlike   anhedral   grains   0,2   to   0,05  m m , ;   associated  
wi t h  b i o t i t e .

Sphene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr,
Hematite   Tr.

Fabrics   Hol ocrystalline,   hypidiomorphic-granular5   medium-grained,  
slightly   cataclastic.

Probable   rocks   Quartz   monzonite.

Boswell   and  Prates   Las  Animas   County   CL-71
#1  Government   35>S-5>2W,   sec   2   LA-3-6

Cuttings
2750-55  ft.

Microcline   35#   Anhedral   grains   2. 5   to   0. 2  m m . ;   mi croperthitic;   poi-
kilitically  enclose   quar tz,   plagioclase,   and  biotite;   Carlsbad  
twins.

Quartz  1 0 %  Anhedral   grains   3<>0   to   0. 05  mm.  ;   moderately  to   strongly  
strained  and  fractured;   grain  borders   sutured   and  granulated;  
poikilitically  enclose   biotite.

Plagioclase   25#   Oligoclase;   zoned  euhedral   to   subhedral   grains   2. 0  
to   0. 1   m m . ;   moderately   to   severely  altered  to   sericite;   albite  
and   Carlsbad   twins;   albite   rims;   myr me ki t ic .

Biotite   10#   Subhedral   to   anhedral   grains   1. 0   to   0. 05  m m . ;   pleochroic  
from  pale   yello w   to   dark   greenish-brown;   slightly  altered  to  
chlorite   or  to  muscovite   and   h em ati te.

Muscovite   Tr.   Shredlike   anhedral   grains   0. 3   to   0. 05  m m . ;   associated  
with  biotite.

Apatite   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Holocrystalline,   hypidiomorphic-granular,   medium-grained^
slightly   cataclastic.

Probable   rock:   Quartz   monzonite
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Fa bri cî  M et a mo rp hi c,   hornfelsic,   non-porphyroblastic,   fine-grained.  
Probable   rock:   Muscovite   h o rn fe ls .

R.   W,   Lange   Las  Animas   County   CL-72
#1   Government   29S~62W5   sec   10   LA-û-2

Cuttings  
5500-10  ft.

Actinolite   55%   Subhedral   crystals   1. 0   to   0. 01  ram.$   pleochroic   from  
yellowish-green  to  bluish-green.

Diopside  U.0%  Subhedral   to   anhedral   grains   1. 0   to   0. 01  mm.
Calcite  3 %  Subhedral   to   anhedral   grains   0. 5   to   0. 01  m m , ;   associated  

w i t h  diopside   and  garnet.
Garnet  2 %  Anhedral   grains   1. 0  to   0. 05  mm. j   pale   pink   color;   faintly  

anisotropic.
Plagioclase   Tr.   Oligoclase;   anhedral   grains   0. 2   to   0. 05   m m . ;   albite  

twins;   unaltered.
Epidote   Tr.   Anhedral  masses   and   grains   0. 3  mm.   to  mic  roc  rys talline.
Magnetite   Tr.

Fa br ic :   M e t a mo rp hi c,   hornfelsic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Diopside-actinolite   hornfels.

R.   W.   Lange   Las   Animas   County   C L -72
# 1   Government   29S-62W,   sec   10   LA-It-3

Cuttings  
6lItO-50  ft.

Actinolite   50%   Subhedral   grains   0. 2  m m . ;   to  microcrystalline;   occur  
in  masse d  bands   and  aggregates;   pleochroic   fro m  yellowish-green  
to  bluish-green.

Diopside   25%   Subhedral   to   anhedral   grains   1. 5  to   0. 01  mm. ;   faintly
pleochroic   from  colorless   to   very  pale   green.

Sericite  1 0 %  Microcrystalline   grains   in  bands  and  masses.
Epidote  1 0 %  Anhedral   grains   and  indistinct  masses   0. 5  mm.   to  micro-  

crystalline.
Cordierite   (?)   5%   Anhedral   grains   0. 2   to   0. 01  mm.
Biotite   Tr.  Subhedral   to   anhedral   grains   0. 01   mm.  to  microcrystalline;

pleochroic   from  pale  bro wn  to   dark  brown.
Magnetite   Tr.

Fabric:   Metamorphic,   hornfelsic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Cordierite-epidote-sericite-diopside-actinolite   ho rn fe ls .
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Parker  Gun   Club   Las   Animas   County   C L-73
#1  Adams   3kS-£6W,   sec   32   LA-5-1

Core   chip  
3866-68   ft.

Plagioclase   35#   Oligoclase;   xenoblastic   grains   6. 0   to   0. 05  m m . ;
moderately   to   strongly   altered  to   sericite;   a lb i t e ,   pe ric li ne,  
and   Carlsbad   twins;   myrmekitic;   poikiloblastically  enclose  
biotite  o

Microcline   33#   Xenoblastic   grains   5»0   to   0. 05  m m . ;   micropert hit ic ;  
poikiloblastically   enclose   quartz,   plagioclase,   and  biotite;  
indistinct  polysynthetic   t wi ns .

Quartz   25#   Xenoblastic   grains   1. 0   to   0. 05  m m . ;   slightly   to   moderately  
strained   and   fractured.

Biotite   7#   Xenoblastic   grains   1. 0   to   0. 1  m m . ;   pleochroic   from  pale
greenish-yellow   to   dark  brownish-green'  severely  altered  to   chlor-
ite   and   replaced  b y  calcite.

Calcite   Tr.   Xenoblastic   grains   and  masses   0. 1  mm.   to  microcrystalline;  
associated  wi th  biotite.

Leucoxene   Tr.   Xenoblastic   masses   of  microcrystalline   grains;   asso-
ciated  wit h  biotite.

Apatite   Tr.
Zircon   Tr,
Magnetite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   non-porphyroblastic,   medium-   to   coarse-grained.
Probable   rock;   Biotite-quartz-microcline-plagioclage   g n ei ss .

Skelly  Oil   Co.   Las   Animas   County   C L- 75
#1   Jolly-Goverament   275-6lW,   sec   30   L A -7-1

Cuttings  
1925-30   ft.

Microcline   60#   Xenoblastic   grains   3»0   to   0. 1  mm.  ;   microperthitic  ;
Carlsbad  twins;   poikiloblastically  enclose   quartz   and  plagio-
clase;   small   grains   occur   interstitially   to   larger   grains  
of  microcline,   quartz,   and  plagioclase.

Quartz   25#   Xenoblastic   grains   1. 5  to   0. 05  mm.  ;  slightly  to  moderate-
l y   strained  and  fractured;   sutured  borders;   poikiloblastically  
enclose   biotite;   grains   occur  in  aggregates  =

Plagioclase   10#   Oligoclase;   xenoblastic   grains  1. 5   to   0. 05  mm. ;
strongly  to   severely   altered  to   sericite;  albite   twins   indis-
tinct;   my rm ek i t i c .

Biotite   5#   Xenoblastic   grains   1. 0   to  0. 01  m m . ;   pleochroic   fro m  pale
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greenish-yellow   to   dark   brownish-green;   associated  wi t h  magnetite  
and  leucoxene,

Epidote   Tr,   Xenoblastic   grains   0,3   to   0,01   mm,;   associated  wi t h  
biotite»

Leucoxene   Tr*
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   non-porphyroblastic,   medium-grained,   cataclastic.  
Probable   rocks   Biotite-plagioclase-quartz-microcline   gn e is s.

Skelly  Oil   Co,   Las   Animas   County   CL-75>
#1   Jolly-Government   27S-61W,   sec   30   LA-7-2

Cuttings  
1935-1*0  ft.

Plagioclase  h.0%  Oligoclase   to   andesine;   xenoblastic   grains   2. 5   to  
0. 05  mm»  ;   slightly   to   strongly  altered  to   sericite;   w eak ly  
zoned;   albite   twins;   some   twin  lamellae   distorted;   poikilo-
blastically  enclose   q ua r t z ,   microcline,   and  biotite;   albite  
rims;   ngrremekitic.

Quartz  3 0 %  Xenoblastic   grains   1. 5   to   0. 01  m m . ;   slightly  to  moderat e-
ly   strained  and  fractured;   sutured  borders;   grains   occur   in  
aggregates   and  interstitially  to   larger  grains   of   quartz,  
plagioclase,   and  microcline.

Microcline  2 0 %  Xenoblastic   grains   2. 0   to   0, 05  m m . ;   microperthitic;  
poikiloblastically  enclose   plagioclase,   quartz,   biotite,   and  
magnetite;   smaller   grains   occur  interstitially  to   larger   grains  
of   quartz,   plagioclase,   and  microcline.

Biotite  1 0 %  Xenoblastic   grains  1. 0   to   O. Of?   m m . ;   pleochroic   from
pale   greenish-yellow   to  dark  brownish-green;   associated  with  
leucoxene;   moderately   altered   to   chlorite.

Epidote   T r »
Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Granoblastic   to   gneissose,   lepidoblastic,   no n-porphyroblastic,
medium-grained,   cataclastic.

Probable   rock:   Biotite-microcline-quartz-plagioclase   gne is s.
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Skelly  Oil   Go.   Las  Animas   County   CL-?6
#1  Weiland   26S-62W,   sec   19   LA-8-1

Cuttings  
1L82-90   ft.

Plagioclase  h.0%  Albite   to   oligoclase;   xenoblastic   grains   1. 5   to   0. 05  
m m . ;   alternate   twin  lamellae   strongly  altered  to   sericite;   in-
distinct   a lbi te ,   pericline,   and  Carlsbad  tw ins ;   some   grains  
weakl y   zoned.

Quartz  2 0 %  Xenoblastic   grains   0,5   to   0, 01  m m . ;   moderately  strained  
and  fractured;   sutured  borders.

Calcite  2 0 %  Microcrystalline   grains   in  xenoblastic   masses   1. 0   to   0. 05  
m m . ;   alteration  product.

Microcline  1 0 %  Xenoblastic   grains   0. 5   to   0,01  m m . ;   poikiloblastically  
enclose   qu ar tz ,   biotite,   and  plagioclase;   smaller   grains   occur  
interstitially.

Biotite  1 0 %  Idioblastic   to  xenoblastic   grains   0. 5  to   0. 05  m m . ;   pleo-
chroic   fro m  pale  yellowish-green  to   very  dark  brownish-green;  
partly  replaced  b y  hematite;   preferred  orientation.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Alter ed  biotite-microcline-quartz-plagioclase   gn e is s.

Skelly  Oil   Co.   Las  Animas   County   CL -76
#1  W ei la nd   26S-62W,   sec   19   LA-8-2

Cuttings  
1190-95  ft.

Plagioclase   35$   Albite   to   oligoclase;   xenoblastic   grains   0. 5   to   0. 05  
m m . ;   moderately   to   strongly  altered  to   sericite;   al b it e,   peri-
cline,   and   Carlsbad   twins;   myrmekitic.

Calcite   25$   Macrocrystalline   grains   in  xenoblastic   masses   1. 5   to  
0. 1  m m . ;   alteration  product.

Quartz   20$   Xenoblastic   grains   1. 5  to   0. 05  m m . ;   slightly  to   moderate-
l y   strained  and  fractured;   sutured  b or de rs ,

Microcline   10$   Xenoblastic   grains   0. 1   to   0. 05  m m . ;   poikiloblastically  
enclose   quartz   and  plagioclase;   smaller  grains   occur   interstitial-
ly.

Biotite   10$   Idioblastic   to  xenoblastic   grains   0,5   to   0. 05  m m . ;   pl e o-
chroic   from  pale   yellow  to   dark  brown   or  from  pale   green  to   dark  
brownish-green;   preferred  orientation.
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Hornblende   Tr.   Idioblastic   to  xenoblastic   grains   0„5  to   0. 1  mm. ;
pleochroic   from  pale   green  to  bluish-greenj  poikiloblastically  
enclose   biotite,   quartz   an d  apatite  =

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.  
Probable   rocks   Alter ed  biotite-microcline-quartz-plagioclase   g nei ss.

Stanolind  Oil   Las   Animas   County   C L-77
and  Gas   Co.   3US-63W,   sec   31   LA-9-1
#1   C. F.   &  I.   Cuttings

6660-70  ft.

Microcline   35%   Subhedral   to   anhedral   grains   2. 5   to   0. 3   mm. ;   micro-  
pert  hi  tic  ;   Carlsbad   twins;   poikilitically  encloses   quartz,  
plagioclase,   and  biotite.

Plagioclase   30^   Oligoclase;   zoned  subhedral   to   anhedral   grains   1. 5  
to   0. 2   m m . ;   moderately  to   strongly  altered  to   sericite;   albite,  
pericline   and  Carlsbad  twins;   albite   rims;   myr me ki ti c.

Quartz   29%   Anhedral   grains   It.5   to   0. 05  mm. ;   slightly  to   moderately
strained  and   fractured;   sutured  borders;   poikilitically  enclose  
biotite,   plagioclase,   sphen e,   and  magnetite.

Biotite   5%   Subhedral   to   anhedral   grains   1. 5   to   0. 1  m m . ;   pleochroic  
from  pale   brown   to   dark   greenish-brown;   strongly  to   severely  
altered  to   chlorite   and  hematite.

Sphene   1%   Euhedral   to   anhedral   crystals   0. 3   to   0. 1  m m . ;   some   grains  
completely  altered  to   leucoxene.

Epidote   Tr.
Apatite   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrics   Holocrystalline,   hypidiomorphie-granular,   medium-grained.
Probable   rocks   Quartz   mo n z o n i t e .

Stanolind  Oil   Las  Animas   County   CL-77
and  Gas   Co.   3i*S-63W,   sec   31   LA-9-2
#1   C.   F.   &  I.   Cuttings

6750-60  ft.

Microcline   35%   Subhedral   to   anhedral   grains   2=0   to   0. 2  m m . ;   micro-



T - 1 0 6 0 8 6

perthiticj   Carlsbad   twins;   poikilitically  enclose   quartz,   plagio-
clase   and  biotiteo  

Quartz   30%   Anhedral   grains   to   O d  mm»;   slightly  to  moderately
strained  and  fractured;   sutured  borders;   poikilitically  enclose  
plagioclase,   biotite,   and  magnetiteo  

Plagioclase   25%   Oligoclase;   zoned   euhedral   to   subhedral   grains   2. 0   to  
0. 1  mm,;   moderately  to   strongly  altered  to   sericite;   albite,  
pericline,   and  Carlsbad   twins,

Biotite   10%   Subhedral   to   anhedral   grains   1. 0  to   0,05  mm,  ;   pleochroic  
fro m  pale   brown   to   dark   greenish-brown;   severely  altered   to  
chlorite.

Muscovite   Tr,   Anhedral   grains   0. 2   to   0. 05  m m . ;   associated  wi th  biotite.  
Sphene   Tr.
Leucoxene   Tr.
Epidote   Tr.
Apatite   Tr.
Magnetite   Tr,
Hematite   Tr.

Fabrics   Holocrystalline,   hypidiomorphic-granular,   medium-grained.  
Probable   rock:   Quartz   monzonite.

Stanolind  Oil   Las  Animas   County   CL-77
and  Gas   Co,  3US-6 3W,   sec   31   LA-9-3
#1   C.   F.   &  I.   Cuttings

6900-10  ft.

Microcline   35%   Subhedral   grains   3=5   to   0,2  mm»;   micrope rth it ic;   Carls  
bad   twins;   poikilitically  enclose  plagioclase,   quartz,   biotite,  
and  magnetite.

Quartz   30%   Anhedral   grains   3»5   to   0. 05  mm. ;   slightly  to  moderately  
strained  and  fractured;   poikilitically  enclose  plagioclase,  
biotite   and  magnetite,

Plagioclase   25%   Oligoclase;   zoned   euhedral   to   subhedral   grains   2. 0  
to   0. 2  mm. ;   moderately   to   strongly   altered  to   sericite;   albite,  
pericline,   and  Carlsbad  twins;   albite   rims.

Biotite   10%   Subhedral   to   anhedral   grains   0. 5   to   0. 1  m m . ;   pleochroic  
fro m  pale   brown   to   dark   greenish-brown;   moderately   to   severely  
altered  to   chlorite.

Sphene   Tr.   Subhedral   to   anhedral   grains   0, 5   to   0. 01  m m . ;   severely  
altered   to   leucoxene   and  hematite.

Epidote   Tr.
Apatite   Tr.
Magnetite   Tr.
Hematite   Tr.
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Fabrics   Hol ocr ystalline,   hypidiomorphic-granular,   mediu m  grained.  
Probable   rock:   Quartz  monzonite.

Sullivan   and  Pauley   Las   Animas   County   CL-80
# 1  Wa ldroup   33S-57W,   sec   7   LA-12-1

Cuttings
2890-95  ft.

Plagioclase  k 2 %  Oligoclase;   euhedral   to   subhedral   grains   U. 5   to   0. 1  
mm.;   moderately  to   severely   altered  to   sericite;   albite   twins  
obscured;   myr mek it ic;   albite   rims*

Quartz   30%   Anhedral   grains   3 «5   to   0. 05  mm. ;   slightly  to  moderately  
strained  and  fractured;   poikilitically  enclose  microcline,  
sphene,   apatite,   and  magnetite;   also   contain  microcrystalline  
needles   of   rutile.

Microcline   20%   Anhedral   grains   2. 5   to  0. 1  m m . ;   microperthitic;   poi-
kilitically  enclose   plagioclase,   quartz,   biotite,   and  magnetite.

Biotite   5%   Subhedral   to   anhedral   grains   1. 0  to  0. 05  mm. ;   pleochroic  
from  pale   ye ll o w  to  dark  brownish-green;   severely  altered  to  
chlorite.

Leucoxene   2%   Microcrystalline   grains   in  masses;   alteration  product  
of   euhedral   crystals   of   sphene   0. 75   to   0. 1  mm.

Magnetite   1%
Apatite   Tr.
Zircon   Tr.
Hematite   Tr.

Fabric:   Holocrystalline,  hypidiomorphic-granular,   medium-grained.
Probable   rocks   Quartz   monzonite.

Sullivan   and   Pauley   Las  Animas   County   CL-80
#1  Wal dro up   33S-57W,   sec   7   LA-12-2

Cuttings
2895  ft.

Microcline   U5%   Anhedral   grains   5*5   to   0. 1  mm. ;   microperthitic;   poi -
kilitically  enclose  plagioclase,   quartz,   sphene,   and  magnetite.

Plagioclase   32%   Oligoclase;   subhedral   to   anhedral   grains   2. 5   to
0. 2   m m . ;   severely  altered   to   sericite;   albite   twins   obscured;  
myrmekitic;   albite   rims.

Quartz   20%   Anhedral   grains   3*5   to   0. 2  m m . ;   slightly  strained   and  
fractured;   poikilitically  enclose   biotite,   plagioclase,   and  
magnetite.
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Leucoxene  2 %  Microcrystalline   grains   in  masses;   alteration  product  
of   euhedral   crystals   of   sphene   0o5>   to   0»!  mm.

Magnetite  \ %
Biotite   Tr.
Apatite   Tr.
Hematite   T r .

Fabrics   Holocrystalline,   hypidiomorphic-granular,   medium-grained.  
Probable   rocks   Quartz   m o n z o ni te .

Skelly  Oil   Co.   Las   Animas   County   CL-1^0
#1   Pressey   26S-63W,   sec  2 h  LA-13-1

Cuttings  
1285-90  ft.

Microcline  6 9 %  Xenoblastic   grains   1. 0   to   0. 05  m m . ;   poikiloblastical-
ly  enclose   quartz   and  biotite.

Biotite  2 0 %  Idioblastic   to   xenoblastic   grains   0. 5   to   0. 1  m m . ;   pleo-
chroic   from  pale   yellowish-green   to   dark  brownish-green   or  from  
light  bro wn  to   reddish-brown;   preferred  orientation.

Quartz   10$   Xenoblastic   grains   1. 0   to   0. 05  m m . ;   moderately  to   strongly  
strained  and  fractured.

Calcite  1 %  Xenoblastic   grains   and  masses   1. 0  to   0. 05  mm.  ;   prominent  
twinning;   alteration  product  or  replacement  mineral.

Plagioclase   Tr.   Xenoblastic   grains   0. 3   to   0,05  m m . ;   adjacent   to  micro-
cline;   strongly   myrmekitic;   moderately  altered  to   sericite.

Epidote   Tr.
Apatite   Tr.
Zircon   Tr,

Fabric:   Gneissose,   lep idoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Quartz-biotite-microcline   gneiss.

Skelly  Oil   Co.   Las  Animas   County   CL-50
# 1   Pressey   26S-63W,   sec  2 h  LA-13-2

Cuttings  
1300-05  ft.

Plagioclase   60$   Oligoclase;   xenoblastic   grains   1. 0   to   0. 1  mm.  ;   slight-
l y   to   strongly   altered   to   sericite;   myrmekitic;   fractured;   al-
bite   twins   indistinct.

Quartz   15$   Xenoblastic   grains   0o-5  to   0. 05  mm. ;   moderately  to   strong-
ly   strained   and  fractured;   grain  borders   sutured.
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Biotite   Idioblastic   to  xenoblastic   grains   0o5   to  0.05>  mm.  ;   p le o-
chroic   from  light   brown  to   dark   reddish-brown;   preferred   orienta-
tion.

Microfcline  1.0%  Xenoblastic   grains  0 o$  to   0. 1  mm.  ;   poikiloblastically  
enclose   quartz   and  biotite.

Apatite   Tr.
Calcite   Tr.
Magnetite   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Microcline-biotite-quartz-plagioclase   gn eis s.

Skelly  Oil   Co.   Las   Animas   County   CL-50
#1   Pressey   26S-63W,   sec  2 k  LA-13-3

Cuttings
1330-35   ft.

Plagioclase  $ 0 %  Oligoclase;   xenoblastic   grains   1. 0   to   0. 2  mm. ;   slight-
l y  to  moderately  altered  to   sericite;   albite   and  pericline   twins;  
poikiloblastically  encloses   quartz,   biotite,   and  apatite;   myrm e-
kitic  .

Biotite  1 0 %  Idioblastic   to   xenoblastic   grains   1. 0   to   0. 05  mm. ;   pleo-
chroic   fr om  pale  yellowish-brown  to   dark  brown;   preferred  orien-
tation.

Quartz  1 $ %  Xenoblastic   grains   1. 0   to   0. 05  m m . ;   slightly  to   strongly  
strained   and  fractured;   sutured  borders.

Microcline   5$   Xenoblastic   grains   3=0   to   0. 05  m m . ;   microperthitic.
Garnet   (?)   Tr.   Idioblastic   grain  0. 5  m m . ;   colorless;   isotropic.
Calcite   Tr.   Xenoblastic   grains   and  masses   0. 5   to   0. 1  m m . ;   prominent  

twinning;   vei n  and  fracture   filling.
Sphene   Tr.
Leucoxene   Tr.
Apatite   T r .
Zircon   Tr.
Magnetite   Tr.

Fabric:   Schistose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Microcline-quartz-biotite-plagioclase   sc h is t.

Texaco,   Inc.   Las   Animas   County   CL-191
#1  Government-Davis   28S-52W,   sec   12   LA-llt-l

Cuttings  
2610-20  ft.
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Plagioclase   32%   Oligoclase;   fragments   of   euhedral   and  subhedral   crys-
tals   1,5   to   0*1  m m * ;   slightly  altered  to   sericite;   albite   twins,  
some  bent   due   to   deformation  of   gr ai ns ,

Sericite   25%   Microcrystalline   grains;   alteration  p r o d u c t 0
Glass   25%   De  vitrified;   submic  r  o  s  c  opic  <,
Quartz   10%   Fractured   and  corroded  anhedral   grains   1. 0   to   0. 1  m m . ;  

strongly   strained  and  fractured.
Chlorite   5%   Anhedral   masses   0. 3   mm.   to  microcrystalline.
Biotite   3%   Euhedral   to   subhedral   grains   0. 05  mm.   to   microcrystalline;  

pleochroic   from  pale   green   to   dark  brownish  green;   associated  
with  magnetite.

Apatite   Tr.
Zircon   Tr,
Leucoxene   Tr.
Calcite   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabrics   Pyroclastic,   merocrystalline,   fine-grained.
Probable   rocks   Dacitic   crystal   vitric   tuff.

Te xa co,   Inc.   Las  Animas   County   CL-191
#1  Government-Davis   28S-52W,   sec   12   LA-llt-2

Cuttings  
2620-30  ft.

Glass   U3%   Devitrified;   submicroscopic.
Plagioclase   30%   Albite   to   oligoclase;   fragments   of   euhedral   to   sub-

hedral   grains   1. 5   to   0. 1  m m . ;   slightly  altered  to   sericite;  
albite   twins,   some   bent   due   to   deformation   of   g r ai n s.

Sericite   15%   Microcrystalline   grains;   alteration  product.
Quartz   5%   Fractured  and   corroded  anhedral   grains   1. 0   to   0. 01   ram.;

moderately   strained   and  fractured;   some   grains   occur  in   small  
veinlets;   sutured  borders.

Chlorite   5%   Anhedral  masses   0. 2  ram.   to  microcrysta lli ne .
Biotite   2%   Euhedral   to   subhedral   grains   0. 05  ram.   to  microcrystalline;  

pleochroic   from  pale   green  to   dark  brownish-green;   associated  
wit h   altered  magnetite.

Apatite   Tr.
Zircon   Tr.
Leucoxene   Tr.
Hematite   Tr.

Fabrics   Pyrocl ast ic ,   merocrystalline,   fine-grained.
Probable   rocks   Dacitic   crystal   vitric   tuff.
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Ro   Wo   Lange  
#1  Marquez

Las  Animas   County  
29S-  63W,   sec   9

CL-193  
LA-16-1  
Core   chip  
7118-19   ft.

Microcline  8 2 %  Anhedral  phenocryst   2f>.0   to   6„^  nna. j   microperthitic;
Carlsbad  twins;   poikilitically  enclose  plagioclase,   qua rt z,   b i o -
tite,   and  magnetite.

Plagioclase  \ 0 %  Albite   to   oligoclase;   zoned  euhedral   to   subhedral
crystals   3*5   to   0. 2   m m » ;   moderately  to   severely  altered   to   seri-
cite;   albite   twins;   my rmekitic;   albite   rims.

Quartz  % %  Anhedral   grains   3  =  0   to   0. 05  mm.  ;   moderately   to   strongly  
strained   and  fractured;   grain  borders   sutured  and  granulated;  
contain  microcrystalline   needles   of   rutile.

Biotite  2%  Subhedral   to   anhedral   grains   0. 5   to   0. 1  m m . ;   pleochroic  
from  pale   greenish-yellow  to   dark  brown;   moderately  altered  
to   chlorite.

Sphene  1 %  Euhedral   to   anhedral   grains   0. 5  to   0. 05  mm.  ;   pleochroic   from  
pale   brown  to   reddish-brown;   often   associated  wi th  magnetite.

Epidote   Tr.   Anhedral   grains   0. 2   to   0. 05  mm.  ;   brown   color  like   sphene  
but   has   anomalous   interference   colors.

Magnetite   Tr.
Apatite   Tr.
Zircon   Tr.

Fabric  $   Holocrystalline,   inequigranular-porphyritic,   medium-   to   coarse-
grained.

Probable   rock:   Microcline   phenocryst   ( from  rock   of   thin   section

Plagioclase  h $ %  Oligoclase;   zoned  euhedral   to   subhedral   crystals   12. 0  
to   0. 1  m m . ;   moderately  to   severely   altered  to   sericite;   a lb it e,  
pericline   and  Carlsbad   twins;   albite   rims;   myr me ki ti c.

Quartz  ?>8%  Anhedral   grains   10. 0   to   0. 01  mm.  ;   strongly   strained  and  
fractured;   grain  borders   sutured  and  granulated;   contain  
microcrystalline   needles   of   ru t il e.

Microcline   10$   Anhedral   grains   7»5   to   0. 2  m m . ;   microperthitic;
poikilitically  enclose   quartz,   plagioclase,   biotite,   magnetite,  
and   sp h en e.

Biotite  3 %  Subhedral   to   anhedral   grains   1. 0   to   0. 1  m m . ;   pleochroic

LA -1 6-2);

R.   W.   Lange  
#1  Marquez

Las  Animas   County   CL-193
29S-63W,   sec   9   LA-16 -2

Core   chip  
7118-19   ft
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from  pale  yellowish-green  to   dark  brown;   strongly  altered  to  
chlorite   ( pennine)»

Sphene  2 %  Subhedral   to   anhedral   grains   0o5   to   0. 1  m m . ;   pleochroic  
from  pale   brow n   to   reddish-brown.

Epidote   1%   Anhedral   grains   O.J?   to   0. 0£  mm. ;   brown  color  like   sphene  
but  has   anomalous   interference   colors.

Magnetite  \ %
Muscovite   Tr.
Allanite   Tr.
Apatite   Tr.
Zircon   Tr.

Fa br ic:   Holocrystalline,   hypidiomorphic-gr anular,   coarse-grained.
Probable   rock;   Granodi ori te .

Probable   rock   of   both   thin   sections   LA-16-1   and  LA-16-2s   Porphritic  
quartz   monzonite.

Johnson  and  Sullivan   Las  Animas   County   CL-20U
#1  A»   T.   McCarty   3 3 8 - 6 %   sec   16   LA-18-1

Cuttings  
5U25-30   ft.

Quartz  h % %  Xenoblastic   grains   1. 0   to   0. 01   m m . ;   mod erately  to   strong-
ly   strained   and  fractured;   grain  borders   sutured   and  granulated;  
contain  microcrystalline   needles   of   rutile;   poikiloblastically  
enclose  plagioclase.

Microcline   35$   Xenoblastic   grains   2. 0   to   0.05?   m m . ;   microperthitic;  
poikiloblastically  enclose  plagioclase   and  quartz.

Plagioclase   li$   Oligoclase   to   andesine;   xenoblastic   grains   0. 5   to
0 . 0 5 mm. ;   strongly   to   severely  altered  to   sericite;   albite   twins  
obscured.

Calcite   5%   Xenoblastic   grains   and  masses   0. 5  mm.   to  mic  roc  ly  stalline;  
occurs   intergranularly.

Chlorite  1 %  Xenoblastic   grains   0. 1   to   0. 05  m m . ;   alteration  product  
of  biotite.

Leucoxene   Tr.
Apatite   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Granoblastic,   non-porphyroblastic,   medium-grained,   cataclas-
tic.

Probable   rock;   Plagioclase-microcline-quartz   g n e is s.
( Based   on   examination   of  3   small   fragments)
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Johnson  and   Sullivan   Las  Animas   County   CL-20U
#1  A.   To   McCarty   33S-63W,   sec   16   LA-18-la

Cuttings  
5U25-30   ft.

Quartz   Xenoblastic   grains   2. 0   to   0 o05  m m 0;   moderately  to   strongly
strained  and  fractured;   grains   have   sutured  borders;   contains  
rut i le «

Microcline  h O f  Xenoblastic   grains  2oE>   to  O d  mm. ;   slightly  to  moderate-
ly  altered  to   sericite;   distinct   to   faint  polysynthetf  c   twins.

Plagioclase   Oligoclase;   xenoblastic   grains  1. 5   to   0. 2   mm. ;   moder-
ately  to   severely  altered   to   sericite;   albite   twins   ver y  i n -
distinct.

Muscovite  2 %  Shredlike   xenoblastic   grains   0o5>   to   0.05»   ram.
Calcite  2%  Xenoblastic   grains   1. 5   to   O. Of?  mm. ;   intergranular   to   other  

minerals.
Magnetite  1 %
Biotite   Tr.   Idioblastic   to  xenoblastic   grains   0. 1   to   0. 05  m m . ;   pleo-

chroic   from  pale   yellowish-green   to   dark   green;   associated  wi th  
m u s c o v i t e .

Leucoxene   Tr.
Zircon   Tr.

Fabric:   Gran obl as tic ,   non-porphyroblastic,   medium-grained,   somewhat
cataclastic.

Probable   rock:   Plagioclase-microcline-quartz   gn ei ss .
( Fragments  w it h  clastic   fabric   may  be   of   granite  wash)

British-American   Logan   County   CL-8U
Producing   Co.   11N-53W,   sec   26   L0-1-1
# h  Segelke   Cuttings

8110-20  ft.

Variety  #1,   fragments   make   up   75$   of   thin   section.

Plagioclase   ij.2$   Oligoclase   to   andesine;   xenoblastic   grains   1. 0   to   0. 2  
ram.;   slightly   to   severely   altered  to   sericite;   albite   and  p e r i -
cline   twins;   poikiloblastically  enclose   quartz,   hornblende   and  
biotite.

Hornblende   30$   Corroded  xenoblastic   grains   0. 5   to   0. 05  m m . ;   ragged
grain  borders;   pleochroic   from  yellowish-green  to   dark   green  or  
bluish-green;   preferred  orientation.

Biotite   15$   Elongate   xenoblastic   grains  1. 0   to   0. 05  mm.  ;   pleochroic  
from  pale   yellowish-brown  to   very  dark   brown;   associated  wi th  
hornblende;   preferred   orientation.
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Quartz   10$   Xenoblastic   grains   0«5  to   OoOf?  mm. ;   moderately   strained;  
occur  interstitially  to  plagioclase,   hornblende,   and  biotite.

Magnetite   3$   Idioblastic   to  xenoblastic   grains   0. 3   to   0. 05  mm.
Pyrite   Tr.

Fabric:   Gneissose,   nematoblastic   to  lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock:   Amphibolite

Variet y  #2,   fragments  make   up   25>$   of   thin   section.

Plagioclase   ?8$   Oligoclase;   xenoblastic   grains   £. 0   to   0. 1  m m . ;
strongly   altered   to   sericite;   albite   twins  poikiloblastically  
enclose   blebs   of   q u a r t z .

Quartz   lf>$   Xenoblastic   grains   3  =  0   to   O. Of?   mm.  ;   moderately  strained;  
sutured  b o r d e r s .

Microcline  $ %  Xenoblastic   grains   3»0  m m . ;   microperthitic;   poikilo-
blastically  enclose   plagioclase   and   qu a rt z.

Biotite  2 %  Xenoblastic   grains   0=3   to   0. 1  m m . ;   pleochroic   from  pale  
greenish-brown  to   ve ry  dark  brownish-green;   weak  preferred  
orientation.

Fabric:   Granoblastic,   non-porphyroblastic,   medium-grained.
Probable   rock:   Microcline-quartz-plagioclase   gn eis s.

British-American   Logan  County   CL-85
Producing   Co.   8N-5UW,   sec   3   L O  2-1
#18   Tenter   nB ,f   Cuttings

8030-1*0  ft.

Microcline   1*5$   Xenoblastic   grains   1. 0   to   0. 01  m m . ;   distinct  po l y -
synthetic   twins;   slightly  microperthitic;   grains   have   mortar  
texture  wi th   smaller   grains   interstitial   to   larger   grains.

Quartz   30$   Xenoblastic   grains   1. 0   to   0. 01  m m . ;   moderately  strained  
and  fractured^grain  borders   sutured  and   slightly  granulated.

Plagioclase   15$   Oligoclase;   xenoblastic   grains  1. 0  to   0. 05  m m . ;
slightly  to  moder ate ly  altered   to   sericite;   albite   and  p e r i -
cline   twins.

Biotite   10$   Xenoblastic   grains   0. 5  to   0. 05  mm. ;   pleochroic   from  pale  
yellowish-green   to   dark   green;   moderately  altered  to   chlorite;  
preferred   orientation.

Sphene   T r . ,
Apatite   Tr.
Zircon   Tr.
Magnetite   T r .
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Calcite   Tr.

Fabric  ;   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,  
fine-grained.

Probable   rock:   Biotite-plagioclase-quartz-inicrocline   gneiss.

British-  Am e r i c a n   Logan  County   CL-8^
Producing   Co.   8N-5UW,   sec   3   LO-2-2
#18  Yenter   11B ’1   Cuttings

80U0-U3   ft.

Plagioclase  3 5 %  Oligoclase;   xenoblastic   grains   2. 0   to   0. 1  m m . ;  
slightly  altered   to   sericite;   albite   and  pericline   tw in s;  
m y rm ek it ic .

Quartz  3 0 %  Xenoblastic   grains  1. 5   to   0. 01  m m . ;   moderately   strained  
and   fractured;   grain  borders   slightly   sutured;   grains   occur  in  
elongate   aggregates.

Microcline  2 $ %  Xenoblastic   grains  1. 0  to   0=01  m m . ;   distinct  po ly -
synthetic   twins;   smaller  grains   occur   interstitially  to   larger  
gr a in s.

Biotite  1 0 %  Xenoblastic   grains   0=5>   to   0. 0£  m m . ;   pleochroic   from  
pale   yellowish-green  to   dark   green;   moderately  altered   to  
chlorite;   preferred   orientation.

Sphene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabric:   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock;   Biotite-micrecline-quartz-plagioclase   g nei ss .

Patrick   Doheny   Log an  County   CL-86
#1  Mittelstadt   10H-53W,   sec   23   L0-3-1

Cuttings  
761*0-1:5   ft.

Microcline  h 5 %  Xenoblastic   grains   6. 0   to   0=2   m m . ;   distinct  po l y -
synthetic   twins;   Carlsbad  twins;   microperthitic;   poikiloblasti  
cally  enclose   quartz,   biotite,   apatite,   zircon,   and  magnetite.

Plagioclase  2 $ %  Oligoclase;   xenoblastic   grains   3«0   to   0. 1  m m . ;
moderately  to   severely  altered   to   sericite;   albite   twins   in-
distinct.
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Quartz  1 % %  Xenoblastic   grains   lof?   to   0o05  mm»;   moderately  to   strongly  
strained   and   fractured;   some   grain  borders   slightly   sutured.

Biotite   10%   Xenoblastic   grains   1„$   to   0o0£  m m . ;   pleochroic   from  pale  
yellow   to   brownish-green;   poikiloblastically  enclose   apatite   and  
zircon;   weak  preferred   orientation;   moderately  altered  to   chlor-
ite  »

Hornblende  5 %  Corroded  xenoblastic   grains   2. 0   to   0=2  m m . ;   twinned;  
pleochroic   from  pale   yellowish-green  to   dark   green   or  bluish-  
green;   moderately  altered   to  biotite;   preferred   orientation.

Apatite   Tr.
Zircon   Tr.
Pyrite   Tr.

Fabric :   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,  
medium-   to   coarse-grained.

Probable   rock:   Ho mbl ende-biotite-quartz- plagioclase-microcline   gnei ss.

Plagioclase   1*8%   Oligoclase;   xenoblastic   grains   2. 5   to   0. 1  m m . ;
moderately  to   severely  altered  to   sericite;   albite   twins   ob-
scured;   myrmekitic.

Quartz   20%   Xenoblastic   grains   1. 0   to   0.05>   m m . ;   moderately   to   strongly  
strained   and  fractured;   sutured  borders.

Microcline   15%   Xenoblastic   grains   2. 5   to   0. 2  m m . ;   distinct  polysyn-
thetic   twins;   Carlsbad  twins;   slightly  microperthitic.

Biotite   10%   Xenoblastic   grains   1. 0   to   0. 1  m m . ;   pleochroic   from  pale
yellow   to   brownish-green;   poikiloblastically  enclose   apatite   and  
zircon;   slightly   altered   to   chlorite.

Hornblende  5 %  Corroded  xenoblastic   grains  1. 0   to   0. 05  m m . ;   twinned;  
pleochroic   from  pale   yellowish-green  to   dark   green   or  bluish-  
green;   moderately   altered   to   biotite.

Sphene   2%   Corroded  idioblastic   to   xenoblastic   grains   2. 0   to   0. 05  m m . ;  
slightly  pleochroic   from  pale   brown  to   light   reddish-brown;  
fractured.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,  
medium-grained.

Probable   rocks   Homblende-biot ite -m ier ocl ine -q uar tz -pl agi oc las e-g ne iss .

Patrick   Doheny  
#1  Mittelstadt

Logan   County  
10N-53W,   sec   23

CL-86  
1 0- 3 -2  
Cuttings  
761*5-50   ft.
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Shell   Oil   Coo   Logan  County   CL-88
#16-A  Co   Fo   Green   9N-53W,   sec  3 0  L0-5-1

2   Core   chips  
7786   ft.

Chip  #1   ( larger);

Microcline  9 0 %  One   xenoblastic   grain  lii.f?   ratio  5  microperthitic;   p oi-
kiloblastically  enclose   qu ar tz ,   plagioclase,   and  muscovite;  
smaller  xenoblastic   grains  0 . 2  to  0*05?  mnioj  occur   interstitially  
to   other  minerals.

Plagioclase  8 %  Oligoclase;   xenoblastic   grains   2. 0   to   0.05>  m m . ;   strong-
ly  to   severely  altered   to   sericite;   smaller   grains   occur   inter-
stitially  wi th  microcline;   albite   twins   obscured.

Quartz  2%  Xenoblastic   grains   1. 0   to   O. Ojp   mm.  ;   slightly  to  moderately  
strained   and  fractured;   sutured  b o rd er s.

Chlorite   Tr.   Irregularly-shaped  xenoblastic   grains   0.5>   to   0. 01  m m . ;  
alteration  product   of  biotite.

Muscovite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   porphyroblastic,   coarse-grained,   slightly  cata-
clastic  .

Probable   rocks   Microcline   augen   ( for   rock   see   chip  #2)

Chip  #2   ( smaller) s

Quartz  $ 0 %  Xenoblastic   grains   1. 5   to   0. 01  mm. ;   slightly  to  moderately  
strained  and  fractured;   grain  borders   sutured.

Plagioclase  3!?%  Oligoclase;   xenoblastic   grains   1. 5  to   0.05>   mm.  ;
strongly  to   severely  altered   to   sericite;   albite   twins   obscured;  
myr me kit ic .

Microcline  1.0%  Xenoblastic   grains   0. 5   to   0. 01  m m . ;   poikiloblastically  
enclose   quartz   and  plagioclase.

Biotite  % %  Shredlike   xenoblastic   grains   1. 0   to   0. 01  m m . ;   pleochroic  
from  pale   greenish-yellow   to   greenish-brown;   moderately   altered  
to   chlorite;   preferred  orientation.

Sphene   Tr.
Apatite   Tr.
Zircon   Tr.

Fa b ri c;   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained,  
slightly  cataclastico

Probable   rocks   Biotite-microcline-plagioclase-quartz   augen  g n e i s s .
( Identification  based   on  both  chips).
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Shell   Oil   Coo   Logan   County   CL-88
#16-A  Co  F»   Green   9 N - # W ,   sec   30   L0-5-2

2   Core   chips  
7792   ft.

Chip   #1   ( larger) s

Plagioclase  6 8 %  Oligoclase;   xenoblastic   grains   to   0. 1  mnio;   strong-
ly   altered   to   sericite;   albite   and  pericline   twins   obscured;  
smaller   grains   occur  interstitially  to   larger   grains   of   quartz  
and  plagioclaseo

Quartz  3 0 %  Xenoblastic   grains   3°5>   to   0 o0£  m m » ;   slightly  to  moderately  
strained   and  fractured;   grain  borders   slightly   sutured.

Biotite  2 %  Idioblastic   to  xenoblastic   grains   0„5>   to   0. 05  m m . ;   ple o-
chroic   from  pale  yellow   to   brownish-green;   severely  altered  to  
chlorite;   preferred   orientationo

Muscovite   Tr.
Apatite   T r 0
Zircon   Tr.
Hematite   Tr.

Fabric:   Gra nob la sti c,   non-porphyroblastic>   medium-grained,   slightly
catacl ast ic«

Chip  #2   (  smaller)  $

Plagioclase  9 9 %  Oligoclase;   xenoblastic   grains   5°5   to   0. 1  m m . ;   moder-
ately  altered   to   sericite;   albite   twins.

Chlorite  1 %  Pennine;   shredlike   xenoblastic   masses   0. 2   to   0. 05  m m . ;  
alteration  product   of   b io ti te .

Muscovite   Tr.
Hematite   Tr.

F abr ic:   Not   determined.
Probable   rocks   Quartz-plagioclase   gneiss   ( identification  base d  on  both  

chips)

Shell  Oil   Co.   Logan  County   CL-88
#16-A   C.   F.   Green   9N-53W,   sec   30   LO-5-3

Core   chip  
7802   ft.

Quartz  k 0 %  Xenoblastic   grains   3 «5   to   0. 05  m m . ;   slightly  to   moderately  
strained   and  fractured;   sutured  borders;   smaller  grains   occur  
interstitially   to   larger  g r a in s.
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Plagioclase   35$   Oligoclasej   xenoblastic   grains   2<>5?   to   O d   mm.  ;   moder-
ately  to   severely   altered  to   sericite;   albite   and  pericline   twins;  
smaller  grains   occur   interstitially  to  larger   grains  6

Biotite   15$   Elongate   idioblastic   to  xenoblastic   grains   1. 0   to   0.05)  
m m . ;   pleochroic   from  pale  yellow  to   greenish-brown;   strongly  
altered  to   chlorite   ( pennine);   preferred  orientation.

Magnetite   8$   Xenoblastic   grains   0.5>   to   0. 05  mm. ;   occur   in  aggregates
8. 0   to   3*5  mm.

Microcline  2%  Xenoblastic   grains   0. 3   to   0. 05  m m . ;   occur   interstitial-
ly   to   larger   grains   of   quartz   and  plagioclase.

Muscovite   Tr.
Sphene   Tr.
Leucoxene   Tr.
Epidote   Tr.
Apatite   Tr.
Zircon   Tr.
Calcite   Tr.
Hematite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,  
medium-grained,   slightly  cataclastic.

Probable   rocks   Magnetite-bearing  biotite-plagioclase-quartz   gn e is s.

Shell   Oil   Co.   Logan   County   CL-88
#l6-A  C.   F.   Green   9N-53W,   sec   30   LO-5-lt

Core   chip  
7787-7802   ft.

Plagioclase  k 0 %  Oligoclase;   xenoblastic   grains   3»0   to   0. 1  m m . ;
severely  to   completely   altered   to   sericite;   albite   twins   ob-
scured;   m y r me ki ti c.

Microcline   25$   Xenoblastic   grains   2. 5   to   0. 1  m m . ;   microperthitic;
poikiloblastically  enclose   plagioclase,   quartz,   apatite,   and  
biotite;   man y   grains   clustered   together   into   augen;   smaller  
grains   occur  interstitially  to  larger   grains   of  plagioclase,  
microcline,  and   qu ar tz .

Quartz  2 $ %  Xenoblastic   grains   1. 0   to   0. 01  mm»;   moderately  to   strong-
l y  strained  and  fractured;   sutured  borders;   contain  a  few  micro-  
crystalline   needles   of   ru ti le.

Biotite   5$   Elongate   idioblastic   to  xenoblastic   grains   1. 5  to   0. 1
m m , ;   pleochroic   from  pale   yellowish-brown   to   dark   greenish-brown;  
slightly  altered   to   chlorite;   preferred   orientation.

Chlorite  2 %  Pennine;   shredlike   xenoblastic   grains   0. 75   to   0,1   mm. ;  
alteration  product   of  biotite.

Apatite  2%
Magnetite   1%
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Sphene   Tr,
Leucoxene   Tr,
Hematite   T r ,

Fabric:   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,
me  dium-grained ,

Probable   rock;   Biotite-quartz-microcline-plagioclase   augen   g ne i s s .

Shell  Oil   Co,   Logan   County   CL-88
#16- 1  C.   F.   Green   9N-S3W,   sec   30   L0-5-5

Core   chip  
7787-7802   ft.

Plagioclase  h 0 %  Ol igoclase5  xenoblastic   grains   3»5>   to   0. 1  mm. ;
severely  altered  to   sericite;   albite   twins   obscured;   myrme kit ic;  
poikiloblastically  enclose   qu ar tz ,

Quartz  3 0 %  Xenoblastic   grains   U°0   to   0,0$  m m , ;   moderately   to   strongly  
strained  and  fractured;   sutured  borders;   contain  a   few  mi cro -
crystalline   needles   of   r u t i l e ,

Biotite  1 $ %  Elongate   idioblastic   to  xenoblastic   grains   1,$   to   0. 1  m m . ;  
pleochroic   from  pale   greenish-brown  to   very  dark   greenish-brown;  
slightly   to   strongly   altered   to   chlorite;   preferred  orientation.  

Microcline  1 1 %  Xenoblastic   grains   1, $   to   0,1  m m , ;   faintly  mi cro -
perthitic;   poikiloblastically  enclose  plagioclase,   quartz,  
apatite,   biotite,   and  magnetite;   many   grains   clustered  together  
into   augen;   small   grains   occur   interstitially  to   quartz   and  
pl a gi oc la se ,

Apatite  2%
Magnetite  2 %
Sphene   Tr,
Leucoxene   Tr.
Zircon   Tr.
Hematite   Tr.

Fa b ri c:   Gneissose,   lepidoblastic   to   granoblastic,   porphyroblastic,  
medium-grained.

Probable   rock;   Microcline-biotite-quartz-plagioclase   augen  gn ei s s .

Shell   Oil   Co.   Logan   County   CL-89
#2-B  State   8N-$3W,   sec   16   L0-6-1

Cuttings  
7695-7700  ft.
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Plagioclase  5 0 %  Oligoclase   to   andesine5  xenoblastic   grains   3»0   to
0 , 1 m m , ;   slightly  to   strongly  altered  to   sericite;   albite   twins  
indistincte

Quartz  2 5 %  Xenoblastic   grains   3, 0   to   0,0^  m m , ;   moderately  to   strongly  
strained   and  fractured;   grain  borders   slightly  sutured.

Microcline  1 5 %  Xenoblastic   grains  h o 5  to   0,1   m m . ;   distinct  polysyn-
thetic   twins;   micro pe rth iti c;   poikiloblastically  enclose   plagio-
clase   and   qu ar tz .

Biotite  1.0%  Xenoblastic   grains   1. 5   to   0,1  m m . ;   pleochroic   from  pale
yellow  to  very   dark   greenish-brown,   brown  to   dark  br ow n  in  basal  
sections;   slightly  to  moderately  altered  to   chlorite   ( pennine).

Hornblende   Tr.   Xenoblastic   grains   0. 1   to   0. 0£  m m . ;   associated  with  
biotite.

Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Calcite   Tr.

F abr icî  Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,  
medium-grained.

Probable   rock:   Biotite-microcline-quartz-plagioclase   g ne is s.

Shell  Oil   Co.   Loga n  County   CL -89
#2-B  State   8N-53W,   sec   16   LO-6-2

Cuttings  
7700-05  ft.

Plagioclase  5 3 %  Oligoclase   to   andesine;   xenoblastic   grains   6. 0  to  
0 . 1  m m . ;   severely  to   completely   altered  to   sericite;   albite  
and  pericline   twins;   obscured  in  some-grains.

Quartz  2 5 %  Xenoblastic   grains   2. 5   to   0. 05  m m , ;   moderately  to   strongly  
strained  and   fractured;   sutured  borders.

Biotite  \5% Xenoblastic   grains   1. 0   to   0. 05  m m . ;   pleochroic   from  very  
pale   brown  to   greenish-brown;   moderately  to   strongly   altered  
to   chlorite   ( pennine).

Microcline  5% Xenoblastic   grains   1. 0   to   0. 1  ram.;   distinct  polysyn-
thetic   twins;   poikiloblastically  enclose  plagioclase.

Magnetite  2%  Idioblastic   to   xenoblastic   grains   0. 1   to   0. 01  m m . ;
associated  w it h   chlorite   in   altered  biotite   and  w i t h  sericite  
in  altered  plagioclase.

Epidote   Tr.
Leucoxene   Tr.
Zircon   Tr.
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Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,  
medium-   to   coarse-grained.

Probable   rocks   Microcline-biotite-quartz-plagioclase   gne is s.

Shell   Oil   Go.   Logan  County   CL-89
#2-B   State   8N-53W,   sec   16   LO-6-3

Cuttings  
7712-20  ft.

Plagioclase  $ 0 %  Oligoclase;   xenoblastic   grains   1. 0   to   0. 1   m m . ;   slight-
l y  to  moderately   altered  to   sericite;   albite,   pericline,   and  
Carlsbad  twins;   poikiloblastically  enclose   small  blebs   of   q u a rt z.

Quartz  2 0 %  Xenoblastic   grains   3. 0   to   0. 01  mm. ;   slightly   to  moderately  
strained  and  fractured;   grain  borders   sutured.

Biotite  1 $ %  Xenoblastic   grains   1. 0   to   0. 02  m m . ;   pleochroic   from  ve r y  
pale  yellowish-green  to   dark  brownish-green;   slightly  altered  to  
chlorite;   poikiloblastically  enclose   quartz,   epidote,   apatite,  
and  zircon^   preferred  orientation.

Hornblende  1 0 %  Corroded  xenoblastic   grains   0. 2   to   0. 02  mm.  ;   pl eo -
chroic   from  yellowish-green  to   dark   green  or  bluish-green;   po i-
kiloblastically  enclose   quartz,   sphene,   magnetite,   and  apatite;  
weak   preferred   orientation.

Magnetite  % %  Idioblastic   to  xenoblastic   grains   0. 2   to   0. 01  mm.
Epidote   Tr.
Sphene   Tr.
Apatite   Tr.
Zircon   Tr.

Fabrics   Gneissose,   lepidoblastic   to   nematoblastic,   in  part   granoblastic,  
non-porphyroblastic,   fine-   to   medium-grained.

Probable   rocks   Hornblende-biotite-quartz-plagioclase   g n e i s s .

Amerad a  Petroleum  Co.   Me sa  County   CL-90
#1  Unit   9S-101W,   sec   lU   ME -1-1

Cuttings  
U210-12  ft.

Plagioclase  h ̂ %  Oligoclase;   idioblastic   to   xenoblastic   grains   2. 0   to  
0. 01  m m . ;   slightly  altered  to   sericite;   strongly  strained,   frac-
tured,   and  granulated;   albite   twins  bent  and   distorted.

Quartz  \\0%  Xenoblastic   grains   1. 0   to   0. 01  mm. ;   strongly  to   severely  
strained   and  fractured;   grain  borders   intricately   sutured  and  
granulated;   occur   in  lens-shaped   aggregates.
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Microcline   10$   Xenoblastic   grains   lo5   to   0,01  ram. j   weak  polysy n-
thetic   tw ins5  microperthitic;   granulated»

Muscovite   5$   Shredlike   xenoblastic   grains   1«0   to   0=01  mm,
Biotite   T r e   Rounded  xenoblastic   grains   0»01  m m » ;   pleochroic   fro m  

pale   brown   to  brown»
Leucoxene   Tr.
Apatite   Tr.
Hematite   Tr.

Fabrici   Gneissose,   cataclastic,   medium-grained»
Probable   rock:   Huscovite-microcline-quartz   plagioclase   gn ei s s .

Amerada  Petroleum  Co»   Mesa   County   CL-90
#1   Unit   9S-101W,   sec   ll±   ME-1-2

Cuttings  
UZLS- 2 0  ft.

Microcline  1 | 0 $   Xenoblastic   grains   2»5   to   0»01  m m * ;   distinct   to  weak  
polysynthetic   twins;   microperthitic;   granulated.

Quartz   30$   Xenoblastic   grains   1*0   to   0*01  m m . ;   strongly  to   severely  
strained   and  fractured;   grain  borders   intricately   sutured  and  
granulated.

Plagioclase  2 $ %  Albite   to   oligoclase;   xenoblastic   grains   2«5   to   0. 01  
mm. ;   slightly  altered  to   sericite;   strongly   strained,   fractured  
and  granulated;   albite   twins   bent   and  distorted.

Muscovite  $ %  Shredlike   xenoblastic   grains   1. 0   to   0. 09  mm.
Chlorite   Tr.   Irregularly-shaped  xenoblastic   grains   0. 1   to   0. 01  m m . ;  

alteration  product   of   biotite.
Leucoxene   Tr.
Apatite   Tr.
Hematite   Tr.

Fabric:   Gneissose,   cataclastic,   medium-grained.
Probable   rock;   Muscovite-plagioclase-quartz-microcline   g ne i s s .

Amerada   Petroleum  Co.   Mes a   County   CL-90
#1   Unit   9S-101W,   sec   lU   ME-1 - 3

Cuttings  
1*2 2 0-2U  ft.

Quartz   Xenoblastic   grains   2. 0   to   0. 01  mm.  ;   strongly  to   severely
strained   and  fractured;   grain  borders   intricately   sutured  and  
granulated.
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Plagioclase   30#   Albite   to   oligoclase;   xenoblastic   grains   1.5>   to   0,1  
rmrio  ;   slightly  altered   to   sericite;   strongly   strained^   fractured  
and   granulated;   albite   twins  bent   and  distorted;   some  pericline  
twins,

Microcline   25#   Xenoblastic   grains   1,0   to   0=01  mm,  ;   distinct   to  weak  
poly  synthetic   twins;   microperthitic   texture;   granulated,

Muscovite   10#   Shredlike   xenoblastic   grains   1=5   to   0,01  ram,*  bent   and  
distorted.

Chlorite   Tr,   Irregularly-shaped  xenoblastic   grains   0,05   to   0,01  m m . ;  
alteration  product   of   biotite,

Leucoxene   Tr,
Apatite   T r ,

Fabrics   Gneissose,   cataclastic,   medium-grained.
Probable   rocks   Museovite-microcline-plagioclase-quartz   gn ei ss .

Plagioclase   k0#   Oligoclase;   subhedral   to   anhedral   grains   5. 0   to   0. 1  
ram.;   slightly  to   moderately   altered  to   sericite;   albite,   peri-
cline,   and  Carlsbad  twins;   poikilitically  enclose   quartz.

Microcline   32#   Anhedral   grains   11=0   to   0=5  mm=;   distinct  polysyn-
thetic   twins;   microperthitic;   Carlsbad  twins;   poikilitically  
enclose   q ua r t z ,   plagioclase,   biotite,   and  magnetite.

Quartz   15#   Anhedral   grains   5°0   to   0. 05  m m . ;   moderately  to   strongly  
strained  a n d  fractured;   grain  borders   slightly   sutured;   p o i -
kilitically  enclose   biotite,   plagioclase,   and   apatite.

Biotite   10#   Anhedral   grains   2. 0   to   0. 05  m m . ;   pleochroic   from  pale  
yellow  to   dark   greenish-brown;   strongly   altered  to   chlorite,  
muscovite,   and  hematite;   we ak  preferred  orientation.

Epidote   1#   Anhedral   grains   0,2   to   0. 01  ram.;   associated  wi t h  biotite.
Apatite   1#
Magnetite   1#
Muscovite   Tr.
Sphene   Tr.
Zircon   Tr.
Calcite   Tr.

Fabrics   Holocrystalline,   inequigranular-porphyritic,   coarse-grained.  
Slightly  gneissic.

Probable   rocks   Porphyritic   quartz   m onz oni te .

Pure  O i l   Co.
#1   Unit   ( Gateway)

Mesa   County  
l5S-10kW,   sec   15

CL-9k  
M E-5-1  
Core   chip
78k6-k8. 5  ft.
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Pure   Oil   Co,
#1   Unit   ( Gateway)

Mesa   County  
l5S-1 0bW,   sec   15

CL-9U  
ME -5“ 2  
Core   chip  
7892-97   ft.

Microcline   90$   Anhedral   grains   18. 0   to   13. 0  m m . ;   distinct  polysyn-
thetic   twins;   microperthitic;   Carlsbad  twins;   poikilitically  
enclose   plagioclase,   qu ar tz ,   biotite,   and  magnetite.

Plagioclase   5$   Oligoclase;   euhedral   to   anhedral   grains   3. 0   to   0. 1  m m . ;
slightly   to  moderately  altered   to   sericite;   albite,   Carlsbad,   and  
pericline   twins;   albite   rims;   weakly   zoned;   myr mek it ic.

Quartz   3$   Anhedral   grains   3«0   to   0. 05  m m . ;   slightly   to  moderately
strained   and  fractured;   some   grains   are   in  micrographie   inter-
growths   with  microcline.

Biotite  2%  Anhedral   grains   1. 5  to   0. 1  m m . ;   pleochroic   from  pale   yellow  
to   greenish-brown;   moderately  altered  to   chlorite.

Muscovite   Tr.
Epidote   Tr.
Sphene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fab r ic ;   Holocrystalline,   inequigranular-porphyritic,   coarse-grained.
Probable   rocks   Microcline   phenocryst   ( from  quartz   monzonite)

Plagioclase   50$   Oligoclase   to   andesine;   euhedral   to   anhedral   grains
7 . 0  to  0 , 1  m m . ;   slightly  altered  to   sericite;   albite,   pericline,  
and  Carlsbad  twins;   distinctly   zoned.

Quartz   30$   Anhedral   grains   5=0   to   0. 05  m m . ;   moderately  to   strongly  
strained   and  fractured;   grain  borders   slightly  sutured.

Biotite   15$   Anhedral   grains   3»0   to   0. 1  mm,  ;   pleochroic   from  pale  
yellow  to   greenish-brown;   slightly   altered  to   chlorite;   weak  
pre ferred  orientation,

Sphene   3$   Euhedral   to   anhedral   grains   3=0   to   1. 0  m m , ;   pleochroic  
fr om  pale   brown   to   light   re ddish-brown.

Microcline   2$   Anhedral   grains   U. O   to   0. 5  m m . ;   distinct  polysynthetic  
twins;   microperthitic.

Epidote   Tr,
Apatite   Tr.

Pure   Oil   Co.
#1   Unit   ( Gateway)

Mesa   County  
15S-10ÜW,   sec   15

CL-9U  
M E - 5-3  
Core   chip  
7935-39  ft
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Zircon   Tr„
Magnetite   Tr.

Fabrics   Holocrystalline,   hypidiomorphic-granular5   medium-   to   coarse-
grained,   slightly  gneissico  

Probable   rocks   Granodiorite»

Amerada  Petroleum  Co,   Moffat   County   CL-95
#1   Unit   5 N - 9 W ,   sec   9   MO-1-1

Cuttings  
51+00-05   ft.

Sericite   ( clay)   73$   Microcrystalline   grains;   matrix  of   rock;   partly  
altered  to  muscovite  «

Quartz   25$   Angular  to   subrounded  grains   0,3   to  0. 01  mm . ;   moderately  
to   strongly   strained.

Hematite   2$   Microcrystalline   grains;   occur   scattered  in  the  matrix  
but   quite   dense   in  patches.

Zircon   Tr.
Magnetite   Tr.

Fabrics   Sedimentary,   detrital,   poorly-sorted,   angular  to   subrounded  
grains,   fine-grained.

Probable   rocks   Sandy   or   silty  shale   ( Identification  based  on  examina-
tion  of  3   small   fragments. )

Amerada   Petroleum  Co.   Moffat   County   CL-95
# 1  Unit  5 N - 9 1 + W ,  sec  9  MO-l-la

Cuttings
5U00-05  ft.

Variety  # 1 ,  fragments  make  up   80$   of  thin   section.

Calcite   61+$   Mic  roc  rystalline  xenoblastic   grains;   some   occur  in  cir-
cular,   oval,   and  elongate   masses   0. 5   to  0 . 0 5 mm.   which  may  be  
of   organic   origin.

Quartz   35$   Subangular  to   subrounded  grains  0. 3  mm.   to  microcrystalline;  
slightly  to  moderately  strained.

Hematite  1 $  Microcrystalline   grains;   occur   scattered  but  quite   dense  
in  patches.

Zircon   Tr.
Magnetite   Tr.
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Fabrics   Sedimentary,   crystalline   and   detrital,   fine-grained.
Probable   rocks   Sandy  lim es to ne o

Va riety  #2,   fragments   make   up  1 % %  of   thin   section.

Sericite   ( clay)  7 3 %  Microcrystalline   grains;   matri x   of  rock;   partly  
altered   to  muscovite.

Quartz  2 $ %  Angular   to   subrounded  grains   0. 5  to   0. 01  m m . ;   slightly  
to  moderately   strained.

Hematite  2%  Microcrystalline   grains;   occur   scattered   in  the   matrix  
but   quite   dense   in  patches.

Magnetite   Tr.
Leucoxene   Tr.

Fabrics   Sedimentary,   detrital,   poorly-sorted,   angular   to   subrounded  
grains,   fine-grained.

Probable   rocks   Sandy   or   silty   s h a l e .

Variety  #3,   fragments   make   up  $ %  of   thin   section.

Sericite   ( clay)  6 0 %  Microcrystalline   grains;   matri x   of   rock;   partly  
altered   to   muscovite.

Microcline   18$   An gular   grains   0. 1   to   0. 01  m m . ;   distinct  polysyn-
thetic   twins.

Chlorite  1 $ %  Irregular  masses   0. 2   mm.   to  macrocrystalline;   occur   in  
matrix.

Quartz  % %  Subangular   grains   0. 1   mm.   to   microcrystalline;   slightly  to  
moderately   strained,

Leucoxene  2 %
Tourmaline   Tr.   Fractured   subhedral   grains   0. 1   to   0. 01  mm.  ;   pl eo -

chroic   from  very  pale   gray   to   dark  purplish-gray.
Zircon   Tr.
Apatite   Tr.
Magnetite   Tr.

F abr ic$   Sedimentary,   detrital,   poorly-sorted,   angular   to   subangular  
grains,   fine-grained.

Probable   rocks   Sandy   shale   (ar ko s ic )

Amerada   Petroleum  Co.   Moffat   County   CL-95
#1  Unit   5N-9hW,   sec   9   M0-1-2

Cuttings  
5395-5100  ft.

Va riety  #1,   fragments   make   up  6 0 %  of   thin   section.
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Sericite   ( clay)  7 $ %  Microcrystalline   grains;   matrix   of   rock;   partly  
altered  to   m u s c ov it e„

Quartz  2 0 %  Angular   to   subrounded  grains   0. 2  mm.   to  microcrystalline;  
slightly  to   moderately  strained.

Hematite  $ %  Microcrystalline   grains;   occur   scattered  in  the   matr ix  
but   quite   dense   in  places.

Zircon   Tr.

Fabrics   Sedimentary,   detrital,   poorly-sorted,   angular   to   subrounded  
grains,   fine-grained.

Probable   rocks   Sandy   or   silty   s h al e .

Variet y  #2,   fragments   make   up  2 0 %  of   thin   section

Calcite  $ 0 %  Microcrystalline   xenoblastic   grains;   some   occur   in  cir-
cular,   oval,   and  elongate   masses  0.5>   to  0 . 0 5 mm.   w h ic h  m a y  be   of  
organic   origin.

Quartz  h 0 %  An gul ar   to   subrounded  grains  0. 1  mm.   to  microcrystalline;
slightly   strained.

Sericite  1.0%  Microcrystalline   g r a i n s .
Chlorite   Tr.
Hematite   Tr.

Fabrics   Sedimentary,   crystalline   and   de trital,   poorly  sorted,   angular  
to   subrounded  grains,   fine-grained.

Probable   rocks   Sandy   or   silty  limestone.

Variety  #3,   fragments   make   up  2 0 %  of   thin  section.

Calcite  8 0$   Microcrystalline   xenoblastic   grains;   occur   in  fine  
laminae   as   bedding;   m a y  be   some   cross-bedding.

Quartz   15$   Angular   to   subangular   grains  0. 05  mm.  to   microcrystalline.
Muscovite  h %  Microcrystalline   grains.
Hematite  1 %  Microcrystalline   grains   in  bands  wi th   calcite.
Tourmaline   Tr.   Elongate   fractured   subhedral   grains   0. 1   to   0. 01  m m . ;  

pleochroic   from  colorless   to   pale   green.

Fabrics   Sedimentary,   detrital,   poorly-sorted,   fine-grained.
Probable   rocks   Clastic   hematitic   limestone.

Amerada  Petroleum  Co.   Moffat   County   CL-95
#1   Unit   5N-9UW,   sec   9   MO-1-3

Cuttings
5 3 9 0 - 9 5   ft .
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Sericite   ( clay)   62#   Microcrystalline   grains;   matrix  of   rock;   partly  
altered   to   muscovite.

Quartz   30#   Angular   to   subrounded   grains   0,5   mm,   to   microcrystalline;  
slightly   to   moderately   strained;   some   grains   have   formed   from  
chalcedony   and   have   undulatory  extinction   and   relict   concentric  
banding.

Calcite   5#   Mic  rocrystalline   xenoblastic   grains   in  irregularly-
shaped  masses;   also   in  circular,   oval,   and   elongate   masses   0. 5  
to   0. 05  mm.   whic h  ma y  be   of   organic   origin.

Hematite   3#   Microcrystalline   grains;   occur   scattered  but   quite   dense  
in  patches,

Leucoxene   Tr
Tourmaline   Tr,   Subrounded   grains   0,1   to   0,01  m m . ;   reddish-brown;  

non-pi eo chr oi c;   cross-fractures.
Magnetite   Tr.

Fa b ri c;   Sedimentary,   detrital,   poorly-sorted,   angular   to   subrounded  
g r a in s,   fine-grained.

Probable   rocki   Sandy   to   silty   shale .

We st ern  Natural   Gas   Montezuma   County   CL-97
Byrd,   Frost,   and  English   36N-18W,   sec   25   MZ-2-1
#1  Macintosh   ( NMFM)   Cuttings

ii6UO-50   ft.

Feldspar   50#   Var iety  undetermined;   xenoblastic   grains   0. 2  ram.   to  
microcry st all in e;   moderately   altered   to   sericite;   extinction  
wavy;   twins   absent   or   indistinct.

Diopside  3 h %  Idioblastic   to  xenoblastic   grains   0. 2   ram.   to  mi cro -
crystalline;   pleochroic   from  pale   yellowish-green  to  pale   green;  
moderately  altered  to   u r a l i t e ,

Muscovite   5#   Shredlike   xenoblastic   grains  It.5   to   0. 1   ram.;   p oi -
kiloblastically  enclose   diopside.

Chlorite   5$   Irregularly   shaped  xenoblastic   grains   1. 0  ram.   to  m i c r o -
crystalline;   alteration  product.

Pyrite   3#   Idioblastic   to   xenoblastic   grains   0, 5   to   0. 01  m m . ;   occur  
in  discontinuous  b a n d s .

Gypsum   2#   Xenoblastic   grains   U. O   to   0. 2  m m , ;   occur   in  veinlets;
faint   cleavage   and  twinning,

Sericite   1#   Xenoblastic   masses   and  grains   1, 0  mm.   to  microcryst all ine ;
alteration  product.

Anhydrite   Tr.   Rectangular   idioblastic   grains   0. 2   m m . ;   faint   cleavage;
associated  wi th   gypsum.

Magnetite   Tr.
Apatite   Tr.
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Sphene   Tr<,
Calcite   Tr,

Fabric  ;   Metamorphic,   hornfelsic,   porphyroblastic,   fine-grained.  
Probable   rock:   Chlorite-diopside   feldspar  h or nfe ls.   ( Porphyroblasts

of  mu sco vi t eo )

We st er n  Natural  Gas   Montezuma  County   CL-97
Byrd,   Frost,   and  English   36N-18W,   sec   25>   MZ-2-2
#1  Macintosh   ( NMPM)   Cuttings

U730-UO   ft.

Phenocrystss   of   thin   section.

Plagioclase   100%   Oligoclase;   euhedral   to   subhedral   crystals   1. 0  to  
0. 2   mm. ;   moderately   to   strongly  altered  to   sericite;   albite  
and   Carlsbad   t w i n s .

Groundmasss   35%   of   thin   section

Orthoclase  X & %  Anhedral   grains   0. 0^   mm.   to  mic roc rystalline.
Plagioclase   30%   Albite   to   oligoclase;   subhedral   grains   0. 2   to   0.05)  

m m . ;   moderately   altered  to   sericite;   albite   twins.
Sericite   15%   Anhedral  masses   and   grains   0. 3  mm,   to   microcrystalline;  

associated  w i t h   altered  phenocrysts   of  plagioclase.
Quartz   5%   Anhedral   grains   0. 01  mm.   to  microcrystalline.
Chlorite   2%   Shredlike   anhedral   grains   0. 5   to   0. 01  m m . ;   alteration  

product.
Pyrite   2%
Sphene   1%
Apatite   Tr.

Fabrics   Holocrystalline,   inequigranular-porphyritic,   orthophyric,  
fine-grained.

Probable   rocks   Latite   p or p h y r y .

Wes te rn  Natural  Gas   Montezuma  County   C L- 97
Byrd,   Frost,   and  English  3 6N - I8W,   sec   25   MZ-2-3
#1  Macintosh   ( NMPM)   Cuttings

1810-20  ft.

Plagioclase   81%   Oligoclase;   euhedral   to   subhedral   crystals   1. 0   to  
0 . 0 5 m m . ;   slightly  to   strongly   altered  to   sericite;   albite
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and  pericline   twi ns5  weak   z oni ng«
Orthoclase  6 %  Anhedral   grains   0,1  mm,   to  microcry st all ine ,
Sericite  1 % Anhedral  masses   and  grains   0,2   ram,   to  microcrv sta ll ine .
Chlorite  3 % Anhedral  grains   0,2   to   0,05  mm,
Di o pside  2% Corroded  anhedral   grains   0, 5   to  0,05  m m. 5  pleochroic

fro m  pale   yellowish»green   to  pale   green.
Quartz  1 %  Anhedral   grains   0, 1   mm,   to  mic roc rystalline.
Apatite   Tr,

Fa b ri c:   Holocrystalline,   inequigranular-seriate,   fine-grained.  
Probable   rock;   Latite

Wes t er n  Natural   Gas   Montezuma  County   CL-97
Byrd,   Frost,   and  Eng li sh   36N-18W,   sec   25>   MZ- 2- 3a
#1   Macintosh   Cuttings

1 8 1 0 - 2 0  ft.

Plagioclase  1 7 %  Oligoclase;   euhedral   to   subhedral   crystals   l. f>   to  
0 , 0 5 ram,;   slightly  to  moderately  altered  to   sericite;   albite,  
Carlsbad,   and  pericline   twins,

Orthoclase  1 0 %  Anhedral   grains   0. 1   mm,   to  microcrystalline;   occur  
interstitially   to   plagioclase   grains.

Sericite  $ % Anhedral  grains   and  masses   0,2  mm.   to   microcrystalline.
Chlorite  $ % Anhedral  grains   0. 3   to   0. 01  m m . ;   pleochroic   from  pale

yellowish-green   to   pale   green;   some   grains   twinned.
Diopside  2 % Corroded  subhedral   to   anhedral   grains   2. 0   to   0. 0£  m m . ;

pleochroic   from  pale   yellowish-green   to   pale   green;   some   grains
twinned.

Quartz  1 %  Anhedr al   grains   0.05>   mm.   to  microcrystalline;   micrograph-  
icall y  intergrown  with   orthoclase.

Apatite   Tr.
Zircon   Tr.
Sphene   Tr,
Hornblende   Tr,

Fabrics   Holocrystalline,   inequigranular-seriate,   fine-   to   medium-  
grained.

Probable   rocks   Latite.
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W e s t e r n  Natura l   Gas   Mo nt ez u ma   Coun ty   Cl - 97
Byrd,   Frost,   and  E ng l i s h   36N-18W,   sec   25   MZ-2-U
#1  M a c i n t o s h   ( NMPM)   Cuttings

U9 1 0 - 2 0   ft.

Plagioclase  1 2 %   Albite   to   oligoclase;   euhedral   to   subhedral   crystals
1 . 0  to  0 . 1   m m , ;   slightly   to   strongly   al tered   to   sericite;   albite  
and  pe ri cl i ne   twins;   we a k   zoning.

Or thoclase   15$   An he dra l   grains   0.2   to   0.01  mm.
Diopside  1 0 %   Cor ro de d   subhedral   to   anhedral   grains   0.5   to   0.05  m m . ;  

pleochroic   fro m  pale  yel low is h- g re e n   to   pale   green;   twinned.
Magne ti te  2 %
Sphene  1 %
Apatite   Tr.
Calcite   Tr.

Fabric:   Holocrystalline,   inequigranular-seriate,   fine-grained.
Probable   rock;   Latite.

Cali fo rni a  Oi l   Co,   M o nte zu ma   Coun ty   CL-98
#1   Ute   T ri ba l   33N-19W,   sec   22   MZ-3-1

( NMPM)   Cuttings
8 0 1 0 - 1 1   ft.

Micrographie   granite  7 $ %   An he d ra l   grains   1.5   to   0.5  m m . ;   m i c r o -
graphie   int ergrowths   of   quartz   and  microcline;   Carlsbad   twins.

Quartz   15$   Subhe dr al   grains   2.5   to   0.2   m m . ;   mo d er a te l y   to   strongly  
strained   and  fractured;   graphic   in tergrowths   at   contacts   w i t h  
microcline;

Microc li ne  $ %   E uhe dr al   to   subhedral   grains   1 .5   to   0.1   mm.;   strongly  
altered  to   sericite;   polysynthetic   twins   obscured;   C ar lsb ad  
twins;   m i c r o p e r t h i t i c ;   poi kil it ica ll y   enclose   plagioclase.

Plagioclase  3 %   Al bi te   to   oligoclase;   euhedral   to   subhedral   grains
1 . 0  to  0 . 1   m m . ;   s lig ht ly  to   mod er at el y  a lt er ed   to   sericite;  
albite   and  C ar l sb a d   twins.

Chlorite  1 %   Irr eg ul a r   anhedral  masses   0.5   to   0.05  m m . ;   alterati on  
pr od uc t   of   biotite.

M a gn e ti t e  1 %
Sphene   Tr.
Leu coxene   Tr.
Zir co n   Tr.
Hematite   Tr,

Fabric:   H o l o c r y s t a l l i n e ,   hypidiomorphic-granular,   micrographie,   fine-
to   medium-grained.
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Probable   rock:   Micrographie   granite  «

CL-98  
M Z —3— 2  
3   Core   chips  
8 0 1 1   ft.

Mi crographie   granite  1 2 %   A nh e d ra l   grains   U. O   to   0.5>   mm.  ;   micrographie  
intergrowths   of  quartz   and  microcline;   Carlsbad  twins.

Quartz  1 $ %   Subhedral   to   anhedral   grains   2.0   to   0.05)   mm.  ;   slightly  
to   mo d era te ly   strained  an d   fractured;   graphic   intergrowths   at  
contacts  with   microcline.

Microc li ne   10 %   Eu hedral   to   subhedral   grains   3.5  to   0.3   m m . ;   strongly  
alt er ed  to   sericite;   polysynthetic   twins   obscured;   Ca rls b ad  
twins;   m i c r o p e r t h i t i c .

Plagioclase   1%   Oligoclase;   euhedral   to   anhedral   grains   1.0   to  0.1  m m . ;  
slightly  to   severely  altered   to   sericite;   albite   twins   indistinct.

Chlorite  1 %   Irregular   anhedral   ma sses   0.5   to   0.05  mm.  ;   altera ti on  p ro -
duct   of  biotite.

Leuco xe ne  1 %
Mu sc ovite   Tr.
Sph en e   T r .
Z i rco n   Tr.
Magnetite   Tr.
Hemati te   Tr.

Fabric:   Holocrystalline,   hypidiomorphic-granular,   m i c r o g r a p h i e ,   fine-
to   m e d i u m - g r a i n e d .

Prob ab le   rock:   Micrographie   g r a n i t e .

Califor ni a   Oil   Co.   Mon tezuma   Cou nty   CL-98
# 1  Ut e   Tribal   33N-19W,   sec  22   MZ-3-3

( NMPM)   Core   chip
80lli-l5   ft.

Microg raphie   granite   75%   A n he d r a l   grains   3.0  to   0.5  m m . ;   micrographie  
intergro wt hs   of   quartz   and  microcline;   Carlsbad   twins.

Quartz   15 %   Euhedral   to   anhedral   grains   2.0   to  0.1  m m . ;   slightly  to  
strongly   strained   and   fractured;   graphic   intergrowths   at   con-
tacts   w it h  microcline.

M i cr oc lin e   5%   Euhedr al   to   subhedral   grains   3.0  to   0.3   m m . ;   strongly  
al te re d   to   sericite;   polysynthetic   twins   obscured;   Carlsb ad

California   Oil  Co.   Mon tezuma   Cou nty
# 1  Ute   Tribal   33N-19W,   sec   22
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t w i n s ;   microperthiticj   poikil it ica ll y  enclose   plagioclase.
Plagioclase  3 %   Albite   to   oligoclase;   euhedral   to   subhedral   grains

to  0 . 2  mm.;   m od er ate ly  to   strongly  altered   to   sericite;   albite,  
Carlsbad,   and  pericline   twins.

Chlorite   1#
Magnetite   1$
Leucoxene   Tr.
Zircon   Tr.
Hematite   Tr.

F a b r i c :   Holocrystalline,   hypidiomorphic-granular,   micrographie,   medium-
grained.

Probable   rocks   Micrographie   g r a n i t e .

Continental   Oil   Co.   Mon te zu ma   County   CL-99
#1  Ute   Mo un t ai n   32N-19W,   sec   7   MZ-U-1

( NMPM)   Core   chip
7222-27   ft.

Micrographie   granite  7 $ %   Anhe dra l   grains   3=5   to   0.5  m m . ;   micrographie  
intergrowths   of   quartz   and  microcline.

Quartz   10#   Euhe dr al   to   anhedral   grains   2.5   to   0.2   m m . ;   slightly  to  
mod e ra t el y   strained  and   fractured;   graphic   intergrowths   at  
contacts   w i t h  microcline.

Microcline   10#   Euhedral   to   subhedral   grains   2.5   to   0.5  m m . ;   strongly
altered   to   sericite;   polysynthetic   twins   obscured;   microperthitic.

Plagioclase   2#   Alb it e   to   oligoclase;   euhedral   to   subhedral   grains   3*0  
to  0 . 3   m m . ;   m o d e ra t el y  to   strongly   alter ed  to   sericite;   albite  
and  Ca rlsbad   twins   obscured.

Leucoxene   2#
M a gne ti te   1#
Mu sc ovite   Tr.
Zi rc o n   Tr.
He matite   Tr.

Fabrics   Holocrystalline,   hypidiomorphic-granular,   micrographie,   medium-  
grained.

Probable   rocks   Mic rographie   granite.

Gulf   Oil   Corp.   Mo ntezuma   Cou n ty   CL-100
# 1   Fulks  3 7N -1 7W,   sec   27   MZ-5-1

( NMPM)   Cutting  s
8 6 6 0-6U  ft.
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Microcline  $ 7 %   Xenoblastic   grains   1,5   to   0,05   m m , ;   poi kiloblastically  
enclose   plagioclase   and  quartz.

Quartz   20%   Xenoblastic   grains   2,0   to   0,01   m m , ;   slightly   to   strongly  
strained  and  fractured;   sutured  b o r d e r s ,

Plagioclase   15%   Oligoclase;   xenoblastic   grains   l,5   to   0,1  m m . ;   m o de r -
ately   to   strongly  altered   to   sericite;   albite   twins   indistinct;  
myrmekitiCo

Biotite   7%   Xenoblastic   grains   1.5   to   0.01  m m . ;   pleochroic   fr om
ye ll ow ish -g re en   to   ve r y   dark   green;   modera tel y   altered  to   chlor-
ite;   weak   p re fe rre d   orientation.

Magnetite   1%   Idioblastic   to  xenoblastic   grains   0.2   to   0.05  mm.  ;
associated  w i t h  biotite.

Muscovite   Tr.   Shredlike   xenoblastic   grains   0.3   to   0.01   m m . ;   associat-
ed  w i t h  biotite,

Sphene   Tr.
Leucoxene   Tr.
Zircon   Tr.
Apatite   Tr.

F a b r i c :   Granoblastic   to   gneissose,   le pi d ob l as t ic ,   n on -po rp hyr ob la sti c,
fine-   to   medium-grained.

Probable   rock:   Biotite-plagioclase-quartz-microcline   g n e i s s .

Mi cr oc li ne   U0%   Xenoblastic   grains   2.0   to   0.05  mm,  ;   poikiloblastically  
enclose  plagioclase,   biotite,   and   some   small   blebs   of   q u a r t z .

Plagioclase   25%   Oligoclase;   idioblastic   to   xenoblastic   grains   2.0
to  0 , 1   m m . ;   mod era te ly   to   strongly  altered   to   ser ic it e ;   albite  
twin s   indistinct;   rayrmekitic.

Quartz   25%   Xenoblastic   grains   1.5   to   0.01   m m . ;   slightly   to  mo de ra te ly  
strained  and   fractured;   some   grain  borders   slightly   sutured.

Bi otite   9%   Xenoblastic   grains   1 . 0   to   0.05  ram.;   pleochroic   fro m
yellow is h-g re en   to   v e r y   dark   green   or  brownish-green;   moderately  
altered  to   chlorite.

Leucoxene   1%
Mu sc ovi te   Tr.   Shredlike  xenoblastic   grains   0.5   to   0.05  ram.;   as so-

ciated  wi t h  biotite.
Sphene   Tr.
Apatite   Tr.
Zir c on   Tr.
Magn et ite   Tr.

Gulf  Oil   Corp.  
#1   Fulks

Montezuma   County  
37N-17W,   sec   27  
( NMPM)

CL-100  
MZ-5-2  
Cuttings  
8 7 1 1 - 2 0   ft.
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Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   no n-p or ph y ro b la s ti c ,  
fine-   to  medium-grainedo  

Probable   rocks   Biotite-quartz-plagioclase-raicrocline   g n e i s s .

Micro cl ine   3 ̂    Xenoblastic   grains   2*5   to   0,0£  mm»;   poikil obl as ti cal ly  
enclose   plagioclase   and  q u a r t z ,

Plagioclase   30$   Oligoclase;   idioblastic   to   xenoblastic   grains   2.0
to  0 o0 5  m m . ;   m o de ra tel y   to   strongly   altered  to   sericite;   albite  
and  Carlsbad   twins   indistinct;   rayrmekitic.

Quartz  2 $ %   Xenoblastic   grains  1=5  to  0.01   mm.;  slightly   to   mo d er a te l y
strained   and   fractured;   grain  borders   sutured.

Chlorite  8$   Xenoblastic   grains   0.5   to   0.05>   mm.  ;   alteration  pr od uct  
of   b i o t i t e .

Biotite  \ %   Xenoblastic   grains  1.0  to  0.05   m m . ;   pleochroic  f ro m
y el low is h-g re en   to   ve r y  dark   green;   m o de ra tel y   to   severely   al-
tered  to   chlorite   or  muscovite.

Calcite  \ %   Xenoblastic   grains  and  masses   0.2   to   0.05  m m . ;   associ ate d
w i t h   altered  biotite,   magnetite,   and   h e m a t i t e .

Mu sc ovite   Tr.   Elongate   xenoblastic   grains   0.3   to   0.05  mm.  ;   associ ate d  
w i t h  biotite.

Leucoxene   Tr.
Ap at ite   Tr.
Zirc on   Tr.
Ma gn etite   Tr.
Hematite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   n on - po rp hy rob la sti c,  
fine-   to  medium-grained.

Probable   rocks   Biotite-quartz-plagioclase-microcI,lne   g n e i s s .

Gulf  Oi l   Co.  
#1   Fulks

Monte zu ma   County  
37N-17W,   sec   27  
( NMPM)

CL-100
MZ-5-3
Cuttings  
8761i- 7 0   ft

Pan  Ame ric an  
Pe tro le um  Co.
#1   Ute   Mo unt a in

Mon t ez u ma  Count y  
3 2N -20W,   sec  2 h  
( NMPM)

CL-101  
MZ- 6- 1
Cuttings  
7 2 7 2   ft.

Micrograp hi e   granite  6 0 %   A nh edr al   grains   5«0   to   1.0  m m . ;   micrographie  
intergrowths   of   quartz   and  microcline;   Carls bad   twins.

Microcline  2 0 %   Subhedral   grains   3=0   to   0.5  m m . ;   strongly   alt er ed   to
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sericite;   polysynthetic   twins   obscured;   Carlsbad   twins;   mi cr o-
perthitic  0

Quartz   Euhedral   to   anhedral   grains   2=0   to   0,2   mm.;   slightly
strained  and  fractured;   graphic   intergrowths   at   contacts   w it h  
microcline.

Plagioclase   Oligoclase;   euhedral   to   anhedral   grains   1.5   to   0.3
m m . ;   strongly  al tered   to   sericite;   albite,   Carlsbad,   and  per i-
cline   twins.

Leucoxene   1$
Muscovite   Tr.
Magnetite   Tr=

Fabrics   Holocrystalline,   hypidiomorphic-granular,   micrographie,   me d -
ium-grained.

Probable   rocks   Micrographie   gr a n i t e .

Penrose   and   Ta t um   Montrose   County   CL-103
#1   Orme   U5N-10W,   sec   18   MT-2-1

( NMPM)   Cuttings
1 7 1 5 - 2 0  ft.

Microcline  9 0 %   A nhe dr al   grains   3»0   to   0.5  m m . ;   distinct  poly syn -
thetic   twins;   microperthitic;   poikili ti ca lly  enclose  p l agi o-
clase   a nd  quartz.

Plagioclase   5$   Oligoclase;   anhedral   grains   0=5   to   0.1   m m . ;   slightly  
altered  to   sericite;   albite   twins.

Quartz  3 %   Anhed ral   grains   0.2   to   0.05  m m . ;   slightly   strained.
Bio tite  2 %   Shredlike   anhedral   grains   0.3   to   0.01  m m . ;   pleochroic  

f r om  pale   yellow is h- gre en   to   green.
Ma gnetite   Tr.

Fabrics   Not   de termined
Probable   rocks   Mi crocline   granite   ( Identification  ba se d   on  o nly  four  

small   fragments)

Penrose   and  Tatum   Mo ntrose   C ou nt y   CL-103
#1   Orme   ^ H - l O W ,   sec   18   MT-2-2

( NMPM)   Cuttings
17U 0-U6   ft.

Microcline  k $ %   Anhedral   grains   2.0   to   0.5  m m . ;   distinct   po lysyn-
thetic   twins;   microperthitic;   poi ki litically  enclose   p la gi o-
clase   and  quartz.
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Plagioclase  y \ %  Oligoclase;   subhedral   to   anhedral   grains   2.0   to
0»5>   m m . ;   slightly   to   mo der a te l y  altered  to   sericite;   albite   and  
Carlsbad   t w i n s .

Biotite   If#   Euhedral   to   anhedral   grains   1.5   to   0.1  m m . ;   pleochroic  
from  pale   gre enish-brown  to   dark   greenish-brown,   or   fr om  pale  
green  to   dark   green;   m o d e r at e ly   to   strongly  altere d   to   chlorite.

Quartz  2 %   An hedral   grains   0.5   to   0.05  m m . ;   modera te ly   strained.
Mus co vit e   1$
Sphene   Tr.
Leucoxene   Tr.
Ap atite   Tr.
Zircon   Tr.
Hematite   Tr.

Fabrics   Holocrystalline,   hypidiomorphic-granular,   m e d i u m - g r a i n e d .
Probable   rocks   Monzonite   to   s y e n i t e .

St.   H e l e n ’s   Petroleum  Co.   Montrose   County   CL-105
#1   C.   B.   and   L.   H.   Sanburg   U9N-8W,   sec  15   MT-l;-1
(#1   Bo stwick   Park  Unit)   ( NMPM)   Cuttings

2107   ft.

Plagioclase  3 k %   Oligoclase   to   andesine;   idioblastic   to  xenoblastic  
grains  2 . 0   to  0 . 5  m m . ;   m o d e r at e ly  to   strongly  altered  to   seri-
cite;   albite   and  Carl sb ad   twins.

Orth oc las e  2 $ %   Xenoblastic   grains   6.0   to   5»0  m m . ;   no  polysynthetic  
twins;   Carlsbad   twins;   m i c r o p e r t h i t i c ;   poikilobla st ica ll y  en -
close   q u a r t z .

Quartz   25%   Xenoblastic   grains   1.5   to   0.05  m m . ;   mod er ate ly  to   strongly  
strained  and  fractured;   g ra in  borders   sutured  a n d   slightly  
granulated.

Biotite   15%   Idioblastic   to  xenoblastic   grains   2.0   to   0.05  m m . ;   p l e o -
chroic   f r o m  pale   greenish- yel lo w   to   dark  brownish-green;   mo d er -
atel y  altered   to   chlorite   and  hematite;   pr ef err ed   orientation.

Ma gn et it e   1%   Idioblastic   to  xenoblastic   grains   0.3   to   0.05  m m . ;  
associat ed  w i t h  biotite.

Sphene   Tr.
Leucoxene   Tr.
Apa ti te   Tr.
Zir co n   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   p o r p hy r ob l as t ic ,  
medium-   to   coarse-grained.

Probable   rocks   Bio ti te -quartz-orthoclase-plagioclase   porphyroblastic  
gneiss.
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Sto   H e l e n ’s   Pet roleum   Coo   Montrose   County   CL-105
# 1   Co   Bo   and   Lo   Ho   Sanburg   U9N-8W,   sec  15   MT-U-2
(#1   Bo stwick   Park   Unit)   ( NMPM)   Cuttings

2115   ft.

Plagioclase  7 1 %   Oligoclase   to   andesine;   xenoblastic   grains   It.O   to  
0 . 5  mmo;   mo de ra te ly   to   strongly  altered   to   sericite;   zoned;  
albite,   pericline,   and  Carlsbad  twins;   poikil obl as ti cal ly  en -
close   biotite   and  magnetite  o

Quartz   15$   Xenoblastic  grains  I .5   to  0„05  m m . ;   moderately   to   severe-
l y  strained   and   fractured;   grai n  borders   sutured  and   slightly  
granulatedo

Biotite   5$   Xenoblastic  grains  loO  to  O d  m m . ;   pleochroic   fr om  pale
greenish-y el low   to   dark   green;   slightly  altered   to   chlorite;  
weak  p r e f e r r e d   orientationo

Calcite  2 %   Xenoblastic  grains  0.5  mm.   to   microcrystalline;   occur   in
veinlets.

Magnetite  1 %
Epidote   Tr.
Leucoxene   Tr.
Apatite   Tr.
Zi rco n   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,  
medium-grained.

Probable   rocks   Biotite-quartz-plagioclase   g n e i s s .

R.   Eo   W e a r   Montrose   County   CL-106
# 1   Fee   50N-10W,   sec  2?   MT-5-1

( NMPM)   Cuttings
1635-1 0   ft.

Plagioclase  3 9 %   Oligoclase   to   andesine;   xenoblastic   grains   0. 5   to  
0 . 0 5  m m . ;   sligh tl y  altered   to   sericite;   albite   twins.

Microcline  2 $ %   Xenoblastic   grains   0.3   to  0.01  mm.  ;   distinct  p o l y -
synthetic   t w i n s ;   poikil obl as tic al ly  enclose   q u a r t z .

Quartz  1 $ %   Xenoblastic   grains   0.5   to   0.01  m m . ;   m od er ate ly  to   strong-
ly   strained   and   fractured;   grain  borders   sutured  and   granulated.

Biotite   15$   Shredlike   xenoblastic   grains   0.5   to   0.01   m m . ;   pleochroic  
fr om  green ish -y ell ow   to   dark  brownish-green;   prefe rr ed   orient a-
tion.

Mag netite   5$   Idioblastic   to  xenoblastic   grains  0 . 1   to   0,01   m m . ;  
grains   scattered   throughout   the   rock.

Muscovite  1 %
Epidote   Tr.



T-10 60 120

Leucoxene   Tr*
Apatite   Tr*

Fabrics   Gneissosê    l e p i d o b l a s t i c5   non -p orphyroblastic,   fine-grained.  
Probable   rocks   Biotite-quartz-microcline-plagioclase   gneiss  »

Bo   Eo   W e a r   Montrose   Coun ty   CL-106
#1  Fee   ÔN-lOW,   sec   27   MT-^-2

( NMPM)   Cuttings
16UO-U5   ft.

Plagioclase  3 0 %   Oligoclase   to   andesine;   xenoblastic   grains   0.3   to   0.01  
:mm0;   slightly   altered   to   sericite;   albite   and  pericline   twins.

Quartz   20̂    Xenoblastic   grains   0o3   to   0.01   m m = ;   m od er at ely   to   strong-
l y   strained  and  fractured;   sutured  borders;   some   grains   p o i -
kiloblas ti cal ly   enclose  p l a g i o c l a s e «

Biotite  2 0 %   Shredlike   xenoblastic   grains   0o5>   to   0.01   m m . ;   pleochroic  
f ro m  pale   y el l owi sh -b row n   to   dark   greenish-brown;   pref err ed  
orientation.

Microcline  V 3 %   Xenoblastic   grains   0.2   to   0.01  ram.;   distinct  po ly-
synthetic   twins  o

Leucoxene  ^ %   Xenoblastic   masses   of  microcrystalline   grains.
Magnetite  $ %   Idioblastic   to   xenoblastic   grains   0.5   to   0.01   ram.;   grains  

scattered   throughout   the   rock.
Ho rnblende  ~L%   S tr ong ly  corro ded  xenoblastic   grains   0.5   to   0.01  mm.
Epidote   Tr.
Musc ov ite   Tr.
Ap at ite   Tr.

Fabrics   Gneissose   to   schistose,   lepidoblastic,   n o n- po rph yr obl as ti c,  
fine-grained.

Probable   rocks   Mi cr ocl ine-biotite-qua rtz-plagioclase   g n e i s s .

R0   Eo   W e a r   Montrose   C ou nt y   CL-106
# 1   Fee   20N-10W,   sec   27   MT-$-3

(NMPM)   Cuttings
16U5-50   ft.

Plagioclase  U 5 %   Oligoclase   to   andesine;   xenoblastic   grains   0.5   to  
0 c0 1  m m . ;   mo d era te ly   a lt er ed  to   sericite;   albite   twin s   indis-
tinct.

Quartz  3 0 %   Xenoblastic   grains   0.5   to   0.01   m m . ;   mode ra tel y   to   strongly  
strained   and  fractured;   grain  borders   sutured.
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Biotite   20$   Shredlike   xenoblastic   grains   0„3   to   0 o01   ram. 5   pleochroic  
f rom  pale   ye llo wish-brown   to   dark  brownish-green;   pre fe rr e d  
orientationo

Magn et ite   Idioblastic   to  xenoblastic   grains   0*1   to   0=01  imru  j
grains   scattered   throughout   the   rocko

Muscovite   Tr.
Epidote   Tr.
Apa ti te   Tr.

Fabrics   Gneissose   to   schistose,   lepidoblastic,   non-porphyroblastic  
fine-grained.

Probable   rocks   Biotite-quartz-plagioclase   g n e i s s ,

Quartz   80$   Su br oun de d   grains   1.0   to   0.01  m m. 3   modera tel y   to   strongly  
strained   and  f r a c tu r ed3   overgrowths   in   optical   co n tin ui ty  w i t h  
pa ren t   g r a i n s5   grain  borders   in tr icately   sutured.

Microcline  1 %   Subangu la r   to   subrounded  grains   0.75   to   0.1  mm.
Plagioclase  6$   Albite   to   ol ig o cl a s e3   subangular   to   subrounded   grains  

0 . 5   to  0 . 1   m m. 3   slightly   to   mod era te ly   altered   to   se r ic i te5  
albite   twins   indistinct.

Sericite  5 %   Mic ro crystalline   g r a i n s5   occur   intergranularly   to   other  
m i n e r a l s3   also   in  masses   as   an   alteration  product.

Chert   2$   Subr ou nde d   grains   of   cryptocrystalline   material   1.0   to   0.1  
mm.

Biotite   Tr.   Xenoblastic   grains   0.01  m m. 3   contained  w i t h i n   quartz  
g r a i n s .

Mus covite   Tr.   Shredlike   xenoblastic   grains   0.05   mm.   to   mic ro cr y st a l-
line  3   occur  i n t e rg r an u la r l y.

Chlorite   Tr.   Mi crocrystalline   shredlike   g ra i ns3   occur  intergranularly.
Leu coxene   Tr.
Magnetite   Tr.

Fabrics   Sedimentary,   detrital,   well-sorted,   fin e- gr ai n ed3   to   m e t a -
mo  rp  hie,   granoblastic,   non -p orp hy ro b la s ti c ,   fine-grained.

Probable   rock:   Quartzite.

Shell  Oil   Corp.
#2  W r a y  M e s a  Unit

Montrose   County  
L7N-19W,   sec   32  
( m P M )

CL-181  
MT-6-1  
Cuttings  
1 1 5 8 0 - 9 0   ft.
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Shell  Oil   Corpc  
#1  W r a y  M e s a  Unit

Montrose   Cou nty  
1 7N -1 9W,   sec  21  
( M P M )

CL-182
M r - 7 - 1
Core   chip  
1 1 2 6 6   ft.

Plagioclase  k.0%   Oligoclase   to   andesine;   euhedral   to   subhedral   grains  
6.5   to   0=1  mmo;   s tr ong ly  alteied   to   sericite;   albite   and   Carls-
ba d   t w i n s ;   w e a k l y   zoned»

Quartz  3 0 %   Anhed ral   grains   5>«5>   to   0 o05>  mm»;   mode ra tel y   strained   and  
fractured;   grain  borders   slightly   sutured;   poikil iti ca ll y  en -
close   plagioclase;   micrographie   intergrowths   at   some   contacts  
w i t h   orthoclase»

Or thoclase  2 0 %   Subhedral   to   anhedral   grains  10=5   to  0=1  mm.;   no
polysynthetic   t w i n s ;   Carlsbad  twins;   m i c ro pe r th i ti c ;   po i ki l it i -
call y   enclose   quartz   and  plagioclase»

Muscovite   5>%   Subhedral   to   anhedral   grains   1  =  5>   to   0=05   mm.  ;   al teration  
pro duct   of   original   biotite   grains  »

Sericite  3 %   Masses   and  veinlets   of  microcrystalline   grains;   also  
associated  w i t h  muscovite   in   altered  bi otite  «

Leucoxene  \ %   An he dr a l   grains   and  masses   0»5  mm.   to  microcrystalline;
alterati on  pr od u c t   of   sphene  =

Calcite  1 %   Euhed ral   to   anhedral   grains   and  masses   0.2   to   0.05>   mm.  ;
al teration  pr o duc t   of  plagioclase»

Chlorite   Tr.
Sphene   Tr.
Apa tite   Tr.  
pyrite   Tr.

Fabrics   Holocrystalline,   i ne q ui g ra nul ar -se ri at e,   coarse-grained»  
Probable   rocks   Quartz   monz oni te  »

Plagioclase  $!?%   Oligocl as e   to   andesine;   euhedral   to   subhedral   grains
1 1 . 0  to  0 . 1   m m . ;   strongly  altered   to   sericite;   a lb i t e ,   pe r i -
cline,   and  Car ls ba d   twins;   albite   rims»

Quartz  2 0 %   A nh edr al   grains   8.0   to   0.1   m m . ;   mo de ra te l y   to   strongly  
strained   and  fractured;   sutured  borders;   micrographie   in te r-
growths   at   some   contacts   w i t h   orthoclase;   poikiliti cal ly  enclose  
p l a g i o c l a s e .

Orthoclase   15$   Subhedral   to   anhedral   grains   1 1. 0   to   0.05)   mm.  ;   no
polysynthetic   twins;   Carlsbad   twins;   mi cro p er t hi t ic ;   poikiliti-

Shell   Oil   Corp.
# 1  W r a y  M e s a  Unit

Montrose   County  
k7N-19W,   sec   21  
( M P M )

CL-182  
MT-7-2  
Core   chip  
1 1 2 6 6  ft.



T- 10 6 0 123

cally   enclose   quartz   and  plagioclaseo
Mus covite   Subhedral   to   anhedral   grains   2.0   to   0.0£  mm.;   a lt er ati on

pro du ct   of   original  biot it e   g r a i n s .
Se ricite  3 %   Ma ss e s   and  veinlets   of  micro cr yst al li ne   g ra i n s ;   also  

ass oc iat ed  w i t h  mu sc ovi te   in   altered  biotite.
Leucoxene  1 %   An he dr al   grains   and  masses   1.0  mm.   to  mi c r o c r y s t a l l i n e ;  

al teration  p r o d u c t   of   s p h e n e .
Calcite   1%   Euhedr al   to   anhedral   grains   a n d  masses   1.0   to   0.05/m m.3  

alt er ati on  p r od u c t   of  plagioclase.
pyrite   Tr.
Sphene   Tr.
Apa ti te   Tr.
Zi rco n   Tr.
M a gne ti te   Tr.

Fabrics   H o l o c r y s t a l l i n e ,   in eq u ig r an u la r -s e ri a te ,   coarse-grained.
Probable   rocks   G ran od lo rit e   to   quartz   m o n z o n i t e .

F el dsp ar   55$   Va r i e t y  n o t   determined;   xenoblastic   grains   0.05   mm.   to  
m i c r o c r y s t a l l i n e ;   sl ightly   al tered   to   sericite;   no   twinning  
apparent.

Quartz   20$   Xe no blastic   grains   0.5   mm.   to  microcrystalline;   la rg e r
elongate   grains   occur  i n  bands   or  veinlets;   mo d e r a t e l y  strained;  
sutured  borders;   smaller   grains   occur  in  mi c ro cr yst al lin e   aggre-
gate   w i t h   feldspar.

Biotite   10$   Shredlike   xen ob las ti c   grains   0.3   mm.   to  mi c r o cr y st a l-
line;   pl eochroic   fr om  pale   gr een is h-y ell ow  to   dar k   greenish-  
brown;   p r e f e r re d   orientation.

Epidote   8$   Xenoblastic   grains   0 .0 5  mm.   to   microcrystalline;   asso-
ci at ed  w i t h  biotite.

Le uc ox e ne   5$
M a gne ti te   2$

Fabric:   Gneissose,   lepidoblastic,   n o n - p o r ph yr o bl a st i c,   v e r y  f i n e -
grained.

Probable   rocks   Ep i do t e- b iot it e-q ua rt z- fe lds par   g n e i s s .

Texaco,   Inc.
#1   J.   Lo   Stivers

Mo ntrose   Cou n ty  
1|.9N -1 0W,   sec  9  
( NMPM)

C L - 208  
MT- 8 -1  
Cuttings  
lUO O- 10   ft.
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Magnetite   Tr»

Fabrics   Holocrystalline,   hypidiomorphic-granular,   medium-grained.  
Probable   rocks   Quartz   m o n z o n i t e .

Superior   Oil   Go.   Mor gan   County   CL-108
A S - 32  W eis s   3N-55W,   sec   32   M G - 2-1

Guttings  
8U5 0   ft.

Plagioclase   60̂    Oligoclase;   idioblastic   to   xenoblastic   grains   3*0
to  0 . 1   m m . ;   m od er ate ly   to   strongly   altered   to   sericite;   albite  
and  pericline   twins;   w e a k l y   zoned;   rayrmekitic  =

Quartz  2 $ %   Xenoblastic   grains   2=0   to   0=01   m m . ;   st rongly  strained  
and  fractured;   grain  borders   sutured   and   granulated»

Microcline  1 0 %   Xenoblastic   grains   1=5   to   0.05  m m . ;   distinct  p ol y sy n -
thetic   twins;   microperthitic;   poikiloblastically   enclose   p l ag i o-
clase.

Mu scovite  % %   Shredlike   xenoblastic   grains   0=5   to   0.01  mm.
Biotite   Tr.   Xenoblastic   grains   0=1   to   0.05  m m . ;   associated  wi th  

muscovite.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   n on- po rph yr ob las ti c,  
m e di u m- gra ine d=

Probable   rock:   Mu sco vi te -microcline-quartz-plagioclase   g n e i s s .

Carter  Oil   Co.   Otero   County   CL-109
#1  E xp l or a ti o n   26S-57W,   sec   30   0T-1-1
( Colo.   S t r a t »   Hole)   Cuttings

1*2 1 5 - 2 0   ft.

V a r i e t y  #1,   fragments   make   up  G 0 %   of   thin   section»

Glass   50%   Opaque   ye ll ow   to   b r o w n  masses   0.2   ram.   to   sub mi cro sc opi c;  
devitrified.

Sericite   30%   Mi crocrystalline   grains;   alterati on  product.
Orthoclase   10%   Mic ro crystalline   anhedral   grains.
Quartz   5%   An hedral   grains   and   fragments   0.5   to   0.01  m m . ;   mo de ra te ly  

to   strongly   strained  an d   fractured;   sutured  borders.
Chlorite   5%   Anhe dr al   masses   0=5  mm.   to   microcrystalline;   alteration  

p r o d u c t =
Z i rco n   Tr=
Magnetite   Tr.
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Hematite   Tr*

Fabric!   Pyroclastic,   merocrystalline,   fine-grained»
Probable   rock:   Rhyolitic   crystal   vitric   tnff  »

Var i et y  #2,   fragments   make   up  h 0 %   of   thin   section,

Plagioclase  7 5 %   Oligoclase   to   andesine;   lathlike   subhedral   grains  0 , 5  
to  OoOl  mm»;   mod era te ly   altered  to   sericite;   indistinct   albite  
t w i n s »

Magnetite  1 0 %   Subhedral   grains   0,01   mm,   to   microcrystalline.
Sericite  5 %   Mi cro crystalline   grains;   alteration  product   of   plagioclase.
Leucoxene  5 %   Opaque   anhedral   masses   0.1   to   less   than   0.01  mm.
Chlorite  5 %   Irregular ly- sh ape d   anhedral   grains  0 , 5   to   0.01  m m . ;   al-

teration  product,
Calcite   Tr.   Anhedral   masses   0.3   to   0.1  mm.

Fabric:   Holocrystalline,   aphanitic-granular,  n o n- p orp hy rit ic ,   trachytic,
fine-grained.

Probable   rocks   Andésite,

Glass  5 2 %   Opaque   yell ow   to   green  masses   1.0  mm.   to   sub mi cro sc opi c;  
devitrified.

Sericite  1 5 %   Mi cr ocr ystalline   grains;   alteration  product.
Orthoc lase  1 2 %   Micr ocr ys tal li ne   anhedral   grains  »
Plagioclase  1 0 %   Oligoclase   to   andesine;   lathlike   subhedral   grains   1.0  

to  0 . 0 1   m m , ;   severely   altered   to   sericite;   albite   twins   ob-
scured.

Quartz  5 %   Anhed ra l   grains   1.0  mm.   to   mic  roc  rystalline  ;   slightly  
strained,   sutured  borders  »

Chlorite  5 %   Anhedral   masses   1,0   mm.   to  m i c ro c ry s ta l li n e;   alteration  p r o -
duct.

Calcite  1 %   Euhedral   to   anhedral   grains   and  masses   1.0   to   0.05  mm.
Magn eti te   Tr.
Leucoxene   Tr.

Fabrics   Pyroclastic,   merocrystalline,   fine-grained.
Probable   rocks   Latitic   crystal   vitric   t u f f .

Carter   Oil   Co.
#1   Exp loration  
( Cclo.   Strat.   Hole)

Otero   Cou nty   CL-109
26S-57W,   sec   30   0T-1-2

Cuttings  
Iil8 5-li2 2 0   ft.  

( mostly  h205-20   ft.)
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Pure   Oil   Co.   Otero   County   CL-110
#1   Craighead   25S-£6W,   sec  2 k   OT-2-1

Cuttings  
6877   ft.

Plagioclase   Andesine;   idioblastic   to  xenoblastic   grains   to
0 . 1   m a . ;   slightly   to  mo d era te ly  altered   to   sericite;   albite,  
pericline,   and   Carlsbad   twins.

Hornblende   30;U   Idioblastic   to  xenoblastic   grains   1.0   to   0.01   ram.  ;
pleochroic   f ro m  yel lo wis h- gre en   to   dark   green   or  bluish-green;  
p o ik il obl as tic al ly  enclose   quartz   and   apatite;   preferred   orien-
tation.

Tremolite   7%   Elongate   idioblastic   to  xenoblastic   grains   0.5   to   0.01  
mm. j   colorless;   associated  wi t h  hornblende;   pref er red   orienta-
tion.

Ga rne t  $ %   Xenoblastic   grains   0.5   to   0.05   mm.;   isotropic;   pale   pink  
color;   st rongly   fractured.

Biotite  %    Elongate   idioblastic   to  xenoblastic   grains   0.5   to   0.05
ram.;   pleochroic   fr om  pale   greenish-brown   to   dark   greenish-brown;  
mod e ra t el y   alt ered   to   chlorite;   p r efe rr ed   orientation.

Ma gne ti te  2 %   Xenoblastic   grains   0.5   to   0.01   ram.
Apati te  2 %
Quartz   Tr.   Xenoblastic   grains   0.2   to   0.05  mm.;   slightly  to  mo d er a te -

ly   strained;   occur   interstitially   to   plagioclase   and   h o r n bl e nd e .
Epidote   Tr.
Tourmaline   Tr.
Pyrite   Tr.

Fabric  î  Gneissose,   nem at ob l as t ic ,   no n - por ph yro bl as tic ,   fine-   to   m e d -
ium-grained.

Probable   rocks   Garnet-be ar ing   tremol ite-hornblende~plagioclase   g n e i s s .

Vau ghey   and  Vau g he y   Otero   County   CL-111
# 1  W.   S.   Sidney   2US-59W,   sec   3   0T-3-1

Cuttings
6573   ft.

Mi crocline   57%   Xenoblastic   grains   3.0   to   0.1  ram.;   distinct  po l ys y n-
thetic   twins;   m ic r o p e r t h i t i c ;   poikil ob las ti ca lly   enclose   p l a -
gioclase   and  q u a r t z .

Quartz   30%   Xen oblastic   grains   3»5   to   0.05  mm.  ;   mod er ate ly   to   strongly  
strained  and  fractured;   grai n  borders   slightly   sutured.

Plagioclase   10%   Oligoclase;   xenoblastic   grains   U.5   to   0.1  ram.;
slightly   to   strongly   altered   to   sericite;   albite   and  pericline  
t w i n s ;   albite   r i m s .
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Magnetite  2 %
Calcite   1#
Biotite   Tr.
Mu sc ovite   Tr.

Fabrics   Granoblastic,   n on- po rp hyr ob las tic ,   medium-grained.  
Probable   rock:   Plagioclase-quartz-microcline   g n e i s s .

Phenocrysts:   35$   of   thin   section.

Plagioclase   60$   Oligoclase;   euhedral   grains   2.5   to   0.2  mm.  ;   m od era te -
ly   to   severely  altered   to   sericite;   albite,   Carlsbad,   and  peri-
cline   twins.

Quartz   25$   Corro ded  euhedral   grains   1.5   to   0.2  mm.;   unstrained;   thin  
reaction   rims  with   the   groundmass.

Chlorite  6$   Pennine;   anhedral  masses   2.0   to   0.1  m m . ;   alteration  
pr oduct   of   original   biotite   or  hornblende   phenocrysts.

Epidote   3$   A nhe dr al   aggregates   of   radiating  needlelike   grains   0.2   to  
0 . 0 5  m m . ;   associated  w i t h   chlorite.

Magnetite   3$   Euhedral   grains   0.2   to   0.05  mm.
Sericite   2$   Anhedral   masses   0.2  mm.   to  microcrystalline;   as sociated  

w i t h  c h l o r i t e .
Sphene   1 $   Euhedral   to   anhedral   grains   0.2   to   0.05  mm.;   slightly   al-

tered  to   leucoxene.
Irrite   Tr.

Groundmass:   65$   of   thin   section.

Orthoclase   75$   Anhedral   grains   0.05  mm.   to  microcrystalline;   slightly  
al tered   to   sericite;

Quartz   25$   Anhedral   grains   0.05  mm.   to  microcrystalline;   occur  with  
orthoclase.

Leu co xen e   Tr.
Apatite   Tr.
Zircon   Tr.
Mag ne tit e   Tr.

Fabric:   Holocrystalline,   inequigra nu lar -p or phy r iti c,   orthophyric,
fine-grained.

Probable   rock:   Quartz   latite   p o r p h y r y .

I n te x  Oil   Co.
South   Penn  Oil   Co.  
#1   D.   Halls

Ouray   County  
lj.5N ~8¥,   sec  3 5
( mm)

CL -201  
0U-1-1
Cuttings
2365-70   ft.
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Intex  Oil   Co»  
S o uth   Penn  Oil   Co.  
#1   Do   Halls

Ouray  Cou nt y  
li2N -8W,   sec   32  
( NMPM)

C L - 201  
0 Ü - 1 - 2
Cuttings
2370-72   ft

Phenocrysts!   UO^   of   thin   section.

Plagioclase  h 0 %   Oligoclase;   euhedral   grains   2.2   to   0.3  m m . ;   m od e ra t el y  
to   se verely  altered   to   sericite;   albite,   Carlsbad,   and  pericline  
twins.

Chlorite  2 $ %   Pennine;   anhedral  masses   2.0   to   0.1   m m . ;   alterat io n  p r o -
duct   of   original  biotite   or   hornblende   phenocrysts.

Quartz  V~>%   Corrod ed  euhedral   grains   1.0   to   0.1   mm.  ;   unstrained;   thin  
re action   rims   w i t h  groundmass.

Ma gn et i te  3%  Euhedral   to   anhedral   grains   1.0   to   0.02  mm.
Epidote   Anh ed ra l   aggregates   of   radiating   needlelike   grains   0.3   to

0.01  m m . ;   associated  w i t h   chlorite.
Sericite   2#   An hed ra l   masses   0.2  mm.   to   microcrystalline;   associated  

w i t h   chlorite.
Sphene  2 %   Euhedral   to   anhedral   grains   0,3   to   0.02  m m . ;   slightly  a l-

te red   to   leucoxene.
Pyrite   Tr.

Groundmass!  6 0 %   of  thin   section.

Orthoc la se   80$   Anhedral   grains   0.02  mm.   to  microcrystalline;   slightly  
al tered   to   sericite.

Quartz   20$   An hedral   grains   0.02  mm.   to   macrocrystalline;   occur  w i t h  
orthoclase.

Leucoxene   Tr,
Apatite   Tr.
Z i r c o n   Tr.
Ma gne ti te   Tr.

Fabric:   Holocrystalline,   i ne q ui g ran ul ar -po rp hy ri ti c,   orthophyric,   fin e-
grained.

Probable   rock:   Quartz   latite   p o r p h y r y .

In t e x  Oil   Co.
South   Penn  Oil   Co.  
# 1   D.   Halls

O ur ay   County  
U2N -8W,   sec   35>  
( NMPM)

C L - 201  
OU-1-3  
Cuttings  
237U-82   ft

Phenocrysts:   32$   of   thin   section.
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Plagioclase   70$   Oligoclase;   euhedral   grains   2  =  0   to   0„3   m m . ;   mo de ra te ly  
to   severely   alt er ed  to   sericite;   indistinct   albite,   pericline,  
and  Carls ba d   twins.

Chlorite   1 0 $   Pennine;   anhedral   masses   1 .0   to   0.1   m m . ;   alterat io n  p r o -
duct   of   original   biotite   or  hornblende  phenocrysts.

Epidote   7$   Anhedr al   aggregates   of   radiating  needlelike   grains   0.2   to  
0 . 0 1   mm.;   associat ed  wi t h   chlorite.

Quartz   Corrod ed   euhedral   grains   1.0   to   0.1  m m . ;   unstrained;   thin
reaction   rims   w i t h  groundmass.

Mag netite  $ %   Euhedral   to   anhedral   grains   0.2   to   0.05  mm.
Sericite   2$   Anhedral   mass es   0.2  ram.   to   microcrystalline;   as sociated  

w i t h  chlorite.
Apa ti te   1$
Sphene   Tr.
Pyrite   Tr.

Groundmasss   65$   of   th in  section.

Orthoclase   80$   Anhed ral   grains   0.05  mm.   to  microcrystalline;   slightly  
alt ered  to   sericite.

Quartz   20$   Anhedral   grains   0.05  mm.   to  microcrystalline;   occur  w i t h  
orthoclase.

Leucoxene   Tr.
A p at i t e   Tr.
Zirc on   Tr.
Ma gnetite   Tr.

Fabrics   Holocrystalline,   i ne qu igr anu la r-p or phy r it ic,   o rt h op h yr i c,  
fine-grained.

Probable   rocks   Quartz   latite   p o r p h y r y .

Mc Dan na ld   Oil   Co.   Park   County   CL-113
#1   State   12S-7lW,   sec   20   PA-2-1

Cuttings  
5760-70 ft.

V ar i et y   #1,   fra gments  ma k e   up   50$   of   thin   section,

Ho rnblende   57$   Corro ded   idioblastic   to  xenoblastic   grains   1. 0   to   0.05  
m m . ;   pleochroic   f ro m  pale  y e ll o wi sh -gr ee n  to   dark   green   or  
bluish-green;   po i ki lo bla st ic all y   enclose   q u a r t z ,   magnetite,  
an d   apatite;   p re f er r ed   orientation.

Plagioclase   li0$   Andesine;   xenoblastic   grains   0.5   to   0.1  m m . ;   mo de ra te-
l y   to   strongly   altere d   to   sericite;   in distinct   albite   a n d  p e r i -
cline   t w i n s .
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Quartz  2 %   Xenoblastic   grains   O d   to   0=01  mm.;   slightly  strained.
Ma gne ti te  1 %
Apati te   Tr.

Fabrics   Schistose,   n e m a t ob l as t ic ,   n o n- p or p hyr ob las ti c,   fine-grained.
Probable   rocks   Plagioclase-hornblende   g n e i s s .

Va ri e ty  #2,   fragments   make   up   5>0$   of   thin   section.

Plagioclase   U8$   Oligoclase   to   andesine;   xenoblastic   grains   U. O   to  
0 . 1  mm.  ;   m od e ra t el y  to   strongly  alt er ed   to   sericite;   albite  
and  peri cli ne   twins.

Quartz  \x$%   Xenoblastic   grains  1 . 0  to   O.Ojp  mm.  ;   slightly  to   strongly
strained   and   fractured;   grain  borders   sutured;   m an y   grains  
occur   in   aggregates.

Calcite   5$   Xenoblastic   grains  0.5   mm.   to  mic  roc  r y s t al l in e ;   occur  i n
fr actures   and   veinlets.

Biotite  2 %   Xenoblastic   grains  0.2   to   0.05  m m . ;   pleochroic   f r o m  pale
yel lo wi sh - gr e en   to   ve r y  dark  brownish-green;   severe ly  altered  
to   chlorite,   muscovite   and   hematite.

Sphene   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   in  p ar t   cataclastic,   non -p o rp h yr o bl a st i c,   fine-  
to  medium-grained.

Probable   rocks   Qua rtz-plagioclase   g n e i s s .

M c D a n n al d  Oil   Co.   Park  Coun ty   CL-113
#1   State   12S-7UW,   sec   20   PA-2-2

Cuttings  
5 8 0 0 - 1 0   ft.

Hornblende  $ 0 %   Xenoblastic   grains   1.0   to   0.05  mm.  ;   pleochroic   f ro m  
pale  ye llo w is h -g r ee n  to   dark   gree n   or   bluish-green;   ragge d  
terminations;   p oi k il o bla st ic all y  enclose   q u a r t z ,   magnetite,  
and  apatite;   pref err ed   orientation.

Plagioclase   35$   Andesine;   xenoblastic   grains   0.5   to   0.05   m m . ;   strong-
ly  a lt ered   to   sericite;   albite   twins   obscured.

Ma gnetite  1 0$   Xenoblastic   grains   0.5   to   0,05  mm.
Quartz   5$   Xenoblastic   grains   0.3   to  0 . 0 1  m m . ;   slightly   strained.
Biotite   Tr.
Ap at it e   Tr.
Hemat it e   Tr.
Pyrite   Tr.



T-1060 132

Fabric:   Schistose,   nematoblastic,   n on - po r ph yr ob las ti c,   fine-grained.
Probable   rock:   Plagioclase-hornblende   g n e i s s .

M c D a n n al d  Oil   Co.   Park   County   CL-113
# 1   State   1 2 S - 7 W ,   sec  20   PA-2-3

Cuttings  
6 0£0 - 6 0   ft.

Hornblende   5>0$   Xenoblastic   grains   2.0  to   0.05  mm.  ;   pleochroic   fr om  
pale  yel lo wis h -g r ee n  to   dark   green   or  bluish-green;   ragged  
terminations;   po ik ilo blastically  enclose   q u a r t z ,   magnetite,  
and  apatite;   prefe rr ed   orientation.

Plagioclase   35$   Andesine;   xenoblastic   grains   0.5   to   0.01   m m . ;   strong-
ly   to   severely   altered   to   sericite;   albite   and  pericline   twins  
obscured.

Quartz   10$   Xenoblastic   grains   0.3   to   0.01  m m . ;   slightly   strained.
M ag net it e   5$   Xen oblastic   grains   0.3   to   0.01  mm.
Biotite   Tr.
Ap atite   Tr.
pyrite   Tr.

Fabric:   Schistose,   nematoblastic,   non-porphyroblastic,   fine-   to   medium-
grained.

Probable   rock:   Plagioclase-hornblende   g n e i s s .

M c D a n n a l d  Oil   Co.   Park   County
#1   State   1 2 S - 7 W ,   sec   20

Va riety  # 1 ,  fragments   make   up   65$   of   thin   section.

Biotite   38$  Elonga te   xenoblastic   grains  2 . 0  to  0 . 0 1  m m . ;   pleochroic  
fr om  pale   br o w n   to   reddish-brown;   slightly  alt ered   to   chlorite  
( pennine);   pre fe rr e d   orientation.

Quartz   35$   Xenoblastic   grains  1 . 0  to  0 . 0 1  m m . ;   strongly   strained  and  
fractured;   sutured  borders.

Plagioclase   25$   Andesine;   xenoblastic   grains   0.5   to   0.05  m m . ;   m od e r -
ately  to   severe ly  al tered   to   sericite;   albite   and  pericline  
twins   obscured.

Ma gnetite  2 $  Xenoblastic   grains  0 . 2  to  0 . 0 1  mm.
Sphene   Tr.
A p at i te   Tr.

CL-113  
PA-2-h  
Cuttings  
6 1 7 0 - 8 0   ft.
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Zi rco n   Tr.
Hematite   Tr.

Fabrics   Schistose,   lepidoblastic,   n on- po rp hyr ob las ti c,   fine-   to   medium-  
grained.

Probable   rock;   Plagioclase-quartz-biotite   s c h i s t .

V a ri e t y  #2,   fragments   make  up  2 $ %   of  thin   section.

Hornblende   63$   Xenoblastic   grains   2.0   to   0.01   m m . ;   pleochroic   f rom  
pale   y ell ow ish -g re en   to   dark   green  or  bluish-green;   ragged  
terminations;   poikilobla sti ca lly   enclose   q u a r t z ,   magnetite,   and  
apatite;   pr efe r re d   orientation.

Plagioclase  V~>%   Andesine;   xenoblastic   grains   0.2   to   0.05  mm.  ;   severely  
altered   to   sericite;   albite   twins   indistinct.

Quartz   10$   Xenoblastic   grains   0.1   to   0.01  m m . ;   slightly   strained.
M ag net it e   9$   Xenoblastic   grains   0.2   to   0.01  mm.
Biotite   2$   El ongate  xenoblastic   grains   0.3   to   0.05  m m . ;   pleochroic  

f r o m  v e ry  pale   y e l l o w  to   reddish-brown;   alteration  p ro du ct   of  
hornblende;   pr e fe r re d   orientation.

Sphene   1$
Hematite   Tr.
Pyrite   Tr.

Fabrics   Schistose,   ne m a t o b l a s t i c ,   no n- po rph yr obl as ti c,   fine-   to   m e d -
ium-grained.

Probable   rocks   Quartz-plagioclase-hornblende   s c h i s t .

V a r i e t y  #3,   fragments   make   up   10$   of   thin   section.

Quartz   5f>$   Xenoblastic   grains   1.0   to   0.05  mm.  ;   mode ra tel y   to   strongly  
strained   and   fractured;   grain  borders   sutured.

Plagioclase   30$   Oligoclase;   xenoblastic   grains   0.5   to   0.05  m m . ;  
slightly   to   strong ly  a lt ered  to   sericite;   albite   twins.

Mus co vit e   15$   Elong ate   xenoblastic   grains  0 . 3   to   0.05   m m . ;
Biotite   Tr.

Fabrics   Gneissose,   lepidoblastic,   n on- po rp hyr ob las ti c,   fine-grained.
Probable   rocks   Mus co vit e-plagioclase-quartz   g n e i s s .

Shell   Oil   Co.   Park   County   CL-llU
# 1   Federal   1 2 S - 7 W ,   sec   U   PA-3-1

Cuttings  
U33-571   ft,
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Sample   w as   separated  mega sco pi cal ly  into   gneissic   and   granitic   f r a c t i o n s .  
P A - 3-1   is   gneissic   fraction,

Sericite   5>0%  M as se s  of  microcrystalline   grains  and  aggregates;   al t er a -
tion  product;   also   occur  in  veinlets.

Tre moline-Actinolite   20%   Elong ate   idioblastic   to   xenoblastic   grains
1 . 0  to  0 . 0 1   m m . ;   pleochr oic   fro m  pale   yellowish -g ree n   to  bluish-  
green;   twinned.

Plagioclase   10%   La thl i ke   xenoblastic   grains   0.75)   to   0.01  mm.  ;   strong-
l y  al te red   to   sericite;   albite   twins   indistinct;   associated  
with   sericite  masses.

Chlorite   10%  Pennine  ;   shredlike   xenoblastic   grains  0.3   to   0.01   m m . ;
altera ti on  produ ct   of   tremolite-actinolite.

Mi cr ocl in e   5>%   Xenoblastic   grains   0.1   to   0.01   mm.
Leuco xe ne   5%  Ma sses  of  xenoblastic   grains   0.2   mm.   to   macrocrystalline;

al te rat io n  produc t   of   sphene.
Epidote   T r .
A p at it e   T r .
Ma gn et i te   Tr.
Hematite   Tr.

Fabric  :   Schistose,   nematoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Ch lo ri te -pl ag ioc la se -a m p hib ol e-sericite   schist.  (  s e e

de  scription  for   th in   section   P A - 3-2)

Shel l   O il   Co.   Park   Co u nt y   CL-llli
#1   Feder al   12S-7UW,   sec  b  PA-3-2

Cuttings  
L33 -S71   ft.

Sample   w a s   separated  me g as c op i ca l ly  into   gneissic   a nd   granitic   fr ac -
tions.   PA-3-2   is   granitic   fraction.

Plagioclase   U0%   Oligocla se   to   andesine;   xenoblastic   grains   1.5   to  
0 . 0 5  m m . ;   severely  to   almost   co mpletely   altered  to   sericite;  
albite   twins   obscured.

Quartz   25%   Xenoblastic   grains   1.0   to   0.01   m m . ;   strongly   strained   and  
fractured;   borders   strongly   sutured   and   g ra n u l a t e d .

Microcl in e   15%   Xenoblastic   grains   1. 0   to   0,01  m m . ;   indistinct  p o l y -
synthetic   twins;   m i c r o p e r t h i t i c ;   grains   br o ke n  and   granulated.

Sericite   8%   Macro cr yst al lin e   grains   in   masses   and  veinlets;   al te ra-
tion  product.

Mus co vit e   7%   Elonga te   xenoblastic   grains   0.3   to   0.05  m m . ;   alteration  
p r od uc t   of  biotite;   pre fe rr e d   orientation.

Bioti te   3%   Elonga te   idioblastic   to   xenoblastic   grains   0.75  to   0.05
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mm.  ;   pleochi' oic   f ro m  pale   greenish-yellow  to   dark   greenish-  
brown;   pr e fe r re d   orientation;   strongly   altered   to  muscovite.

Calcite  2 %   Xenoblastic   grains   0.2   to   0=05>   mm.  ;   occur  in  masses   and  
v e i n l e t s .

Leucoxene   Tr„
Hematite   Tr.

Fabric  :   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock;   Biotite-microcline-quartz-plagioclase   g n e i s s .

PA-3-1   and   P A-3 -2;   Migmatitle   rock  wi t h   amphibolitic   schist   layers   and  
biotite-microcline-quartz-plagioclase   gneiss   layers.

Sample   was   separated  m e g a s copieal l y  into   gneissic   and   granitic   fractions.  
PA-U-1   is   gneissic   fraction.

Plagioclase   Oligoclase   to   andesine;   xenoblastic   grains  £ , 0   to   0.5
m m . ;   mo d era te ly   to   severely   altered   to   sericite;   albite   and  
pericline   twins,   some   are   bent.

Quartz  3 0 %   Xenoblastic   grains   1.0   to   0.1  m m , ;   strongly   strained   and  
fractured;   sutured  borders.

Biotite  1 5 %   Idioblastic   to   xenoblastic   grains  1.0   to   0.05  m m , ;   pleo-  
chroic   from  pale   ye l l o w   to   dark   brown;   prefe rr ed   orientation;  
grains   b an ke d   around  large   grains   of   plagioclase.

Calcite   Xenoblastic   grains   1.5   to   0,1  m m . ;   occur  in   aggregates.
Magn et ite  3 %   Xenoblastic   grains   1.5   to   0.05  m m . ;   associated  w i t h  

b i o t i t e .
Sphene  2 %   Xenoblastic   grains   and  aggregates   0.1   to   0.05  m m . ;   m o d e r -

ately  to   severely   altered   to  leucoxene.
Apa ti te   Tr.
Chlorite   Tr.
Hematite   T r .

Fabric;   Gneissose,   le p id o b l a s t i c ,   non-porphyroblastic,   medium-grained.
Probable   rock;   ( See   description   f or   thin   section  PA-U-2)

Shell  Oil   Co.
#1  A.   T.   M cD a nn a ld

Park  County  
I I S - 75%,   sec   32

CL-115  
PA-U-1  
Cuttings   .  
3U7U-3S60   ft.
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Shell  Oil   Co.   Park   C ou n ty   CL-115
#1  A.   T.   M c D a n n al d   1 1 8 - 7 %   sec   32   PA-lt-2

Cuttings  
3lt72t-3560   ft.

Sample   was   separated  m e g a s copie al ly   into   gneissic   and   granitic   fractions.  
PA-ii-2   is   granitic   fraction.

Va ri e ty  #1,   fragments   make   up  7 5 %   of   thin   section.

Plagioclase  h 5 %   Oligoclase;   idioblastic   to  xenoblastic   grains   6.0   to  
0 . 3   m m . ;   mo de r a t e l y  alte re d   to   sericite;   albite   twins   b en t   and  
distorted;   grains   b en t   and   fractured.

Quartz  3 0 %   Xenoblastic   grains  £ « 0   to   0.05  m m . ;   severely   strained  
and  fractured;   borders   in tr ic a te l y   sutured   and  granulated.

M i cr oc lin e  2 0 %   Xenoblastic   grains   2.5  to   2.0  ram.;   m i c r o p e r t h i t i c ;  
p o ik i lo b la s ti c al l y  encloses   plagioclase   and  apatite.

M u sco vi te  5 %   Sh redlike   xen oblastic   grains   1.0   to   0.05  m m . ;   b e n t  
an d   distorted.

Ap at i te   Tr.
He ma tit e   Tr.

Fabric:   G r a n o b l a s t i c ,   in   part   cataclastic,   porphyroblastic,   c oa r se -
grained.

V a r i e t y  #2,   fragments   make   up   25%   of   thin   section.

Plagioclase   70%   Oligoclase;   la thlike   idioblastic   to   xenoblastic   grains
1 . 0  to  0 . 0 1  m m . ;   albite   twins;   p re f er r ed   orientation;   m a y  be  
sl ig htl y   granulated.

Quartz   20%   Xenoblastic   grains   2.5   to   0.01  m m . ;   mo de r at e ly   to   s t ro n g-
l y   st ra ine d  and   fractured;   sutured  borders.

M i cro cl ine   10%   Xenoblastic   grains   2.5   to   1.5  m m . ;   po ik ilo b la s ti c al l y  
enclose   plagioclase.

Musco vi te   Tr.   Shr edlike  xe no bl ast ic   grains   0.2   to   0.05  mm.
Rutile   (?)   Tr.   R a di a ti n g   clusters   of   needle-like   idioblastic   crystals  

0 . 1   to  0 . 0 1  mm.
Ma gn et i te   Tr.
Hematite   Tr.

F a b r i c :   Granoblastic,   p o r p h y r o b l a s t i c ,   med ium-   to   coarse-grained.
Probable   rock   of   bo th   th in   sections   PA-lt-l   an d   PA - U- 2   ( both  varieties):  

Bi ot i te - mi c ro c li ne -q ua rt z-p lag io cla se   augen   gneiss
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Shell   Oil   Co.  
#1-U3ii3   State

Park  C ou n ty  
llS-T̂ Wj   sec   36

CL-116  
PA-5-1  
Cuttings  
5260-65   ft.

Quartz   80%   Xe noblastic   grains   0.2   to   0.05   m m . ;   m od er at ely   strained  
and  fractured;   sutured  borders.

Biotite   10%   El ongate   idioblastic   to  xenoblastic   grains   0.5   to   0.01  
mm.  ;   pleochroic   fr o m  pale   green   or  pale   b r o w n   to   dark  brown;  
pr efe rr ed   orientation.

Muscovite   5%   Elongate   idioblastic   to   xenoblastic   grains   1.0   to   0.05  
mm.  ;   pre fe rr ed   orientation.

Calcite   5$   Xenoblastic   grains   0.5  mm.   to   m i cr o cr y st a ll i ne ;   occur   in  
aggregates   and  in  fractures.

Fabric:   Gneissose,   lepidoblastic,   no n- p or p hyr ob la sti c,   fine-grained.
Probable   rocks   Muscovite-biotite-quartz   g n e i s s .

Quartz  7 8%   Xenoblastic   grains   1. 0   to   0.01   m m . ;   mo der a te l y  to   severely  
strained   and  fractured;   grain  borders   sutured  and  granulated.

Biotite   20%   Elongate   idioblastic   to  xenoblastic   grains   1.5   to   0.01  
ram.;   pleochroic   f r o m  pale   yellowish- br ow n   to   dark   greenish-  
br own   or   dark   brown;   pre f er r ed  orientation.

Mus covite   2%   Shredlike   xenoblastic   grains   0.5   to   0.05  mm.  ;   associated  
w i t h  biotite;   p r e f er re d   orientation.

Zircon   Tr.

Fabric:   Gneissose,   l e p i d o b l a s t i c ,   no n-p or ph y r ob l as t ic ,   fine-grained.
Probable   rock:   Biotite-quartz   gneiss

Shell   Oil   Co,  
#l-li3U3   State

Park   Coun ty  
IIS-75W,   sec  36

CL-116  
PA-5-2
Cuttings
5300-05   ft

Shell   Oil   Co.  
#l-li3U3   State

Park   Coun ty  
11S-75W,   sec  36

CL-116  
PA-5-3
Cuttings
53L0-L5   ft

Quartz   50%   Xenoblastic   grains   1.5   to   0.01   m m . ;   slightly   to  m o de r a t e l y  
strained   and   fractured;   grain  borders   sutured.

Plagioclase   35%   Oligoclase;   xenoblastic   grains   0.5   to   0.05   m m . ;   raoder-
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ately   altered   to   sericite;   albite   twins   indistinct.
Biotite  1 5 %   Elongate   idioblastic   to  xenoblastic   grains   0.5   to   0.01

m m . ;   pleochroic   f r o m  pale   green   to   dark   gr eenish-brown   or  from  
pale   ye l l o w   to   brown;   pr eferred   orientation.

Mu scovite   Tr.
Calcite   Tr.

Fabrics   Gneissose,   l ep i do b la s ti c ,   non-p or phy ro bla st ic ,   fine-grained.  
Probable   rock:   Biotite-plagioclase-quartz   g n e i s s .

Plagioclase  $ 0 %   Oligoclase   to   andesine;   euhedral   to   anhedral   grains
3 . 0  to  0 . 2  m m . ;   mod er at e ly   to   strongly   altered   to   sericite;  
albite,   pericline,   and  Ca rlsbad   twins;   myrmekitic.

Quartz  2 0 %   A nh edr al   grains   1.5   to   0.05   m m . ;   strongly   strained   and  
fractured;   grain  borders   sutured.

Biotite   15$   Anhe dr al   grains   2.0   to   0.1   m m . ;   pleochroic   fro m  pale
ye ll ow ish -g ree n   to  ve r y  dark  brownish-green;   slightly   altered  
to   chlorite;   po iki l it i ca l l y  enclose   plagioclase,   q u a r t z ,   m a g -
netite,   epidote,   ap a t i t e ,   and   zircon;   weak   pref er red   orientation.

Microcline   10̂    An hedral   grains   3-5   to   0.5  m m . ;   distinct  polysynthetic  
twins;   mic  r o pe rt hit ic ;   poik il iti ca ll y  enclose   plagioclase,  
qu a r t z ,   and  biotite.

Sphene   5#   Euhedral   to   anhedral   grains   1.5   to   0.01  mm.;   pleochroic   fro m  
pale   b ro w n  to   light   reddish-brown;   mod era te ly  altered   to   l eu -
coxene.

Epidote   Tr.   Euhedral   to   anhedral   grains   0.5   to   0.01  m m . ;   associa te d  
w i t h  biotite.

Ap atite   T r .
Zircon   Tr.
Magnetite   Tr.

Fabrics   H o l o c r ys t al l in e ,   hy pi dio mo rph i c -g r an u la r,   medium-grained.
Probable   rock:   G r a n o d i o r i t e .

Tex ot a  Oil   Co.  
#1   Hansen

Phillips   County  
8N-k3W,   sec   30

CL-183
PH-1-1
Cuttings
5919   ft.

Superior   Oil   Co.  
# 1   Unit

Pitkin   County  
IO S -89W,   sec   9

C L - 203  
PI-1-1  
Cuttings  
1:3 0 0 - 1 0   ft.
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Phenocrystss  1 0 %   of   thin   section*

Plagioclase  6 0 %   Oligoclase;   euhedral   to   subhedral   grains   l. J   to   0.5
m m . ;   slightly   altered  to   sericite;   albite,   pericline,   and  Ca r ls -
bad   t w i n s .

Quartz   35$   Euhedral   to   anhedral   grains   1.0   to   0.5  m m . ;   slightly   strain-
ed.

Orthoclase   5$   An he dr a l   grains   1. 0   to   0.5  m m . ;   no  polysynthetic   twins;  
m i c r o pe r th i ti c ;   slightly   altered   to   sericite.

Groundmass;  9 0 %   of   thin   section.

Plagioclase   h0%   Oligoclase*subhedral   to   anhedral   grains   0.2   to   0.05  
m m . ;   slightly   altered  to   sericite;   albite   and  pericline   twins.

Quartz   30$   An he dra l   grains   0.2   to   0.01   m m . ;   slightly   strained.
Or thoclase   25$   Anhed ra l   grains   0.3   to   0.01   m m , ;   occur   interstit ia lly  

to   quartz   and  plagioclase.
Sphene   3$   Anhedral   grains   0.2   to   0.05  m m . ;   slightly  altered   to   le u -

coxene.
Biotite   2$   Shredlike   anhedral   grains  0 . 2   to   0.01  m m . ;   pleochroic   from  

ve ry  pale   b row n   to   reddish-brown.
Musc ov ite   Tr.
Leucoxene   Tr.
Ap at ite   Tr.
Magnetite   Tr.

Fabric  :   Holoc  rys  t a l l i ne ,   in e qui gra nu lar -p orp hy r iti c,   felsophyric,  
fine-grained.

Probable   rocks   Quartz   latite   porp hyr y

Phenocrystss   15$   of   th in   section.

Plagioclase   70$   Oligoclase;   euhedral   to   subhedral   grains   1. 0   to   0.5  
m m . ;   slightly   alt ere d   to   sericite;   albite,   pericline,   and  
Carls ba d   t w i n s .

Orthocl as e   25$   Subhedral   to   anhedral   grains   1.5   to   0.5  m m . ;   no   p ol y -
synthetic   twins;   microperthitic;   slightly   altered   to   sericite.

Quartz   5$   Subhedral   to   anhedral   grains  1 . 0   to   0.5  m m . ;   slightly  
strained.

Superior   Oil   Co  
#1   Unit

Pi tki n  Co un t y  
10S-89W,   sec  9

C L - 203  
PI-1-2  
Cuttings  
1350-60   ft
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G r o u n d ma s sî  8 $ %   o f   thin   section.

Plagioclase  k 0 %   O l i g oc l as e3   subhedral   to   anhedral   grains   0.3   to  0 , 0 $  
ram.3   slightly  altered   to   se ri ci te3   albite   and  pericline   twins.

Quartz  3 k %   An he dra l   grains   0.2   to   0.01   m m.3   slightly  strained.
Orthoc la se  2 $ %   Anhedr al   grains   0.2   to   0.01  m m . ;   occur   int erstitially  

to   quartz   and  plagioclase.
Calcite  \ %
Musc ov ite   Tr.
Sphene   Tr.
Le ucoxene   Tr.

F a b r i c :   Holoc  rys  t a ll in e,   inequigranular -p orp hy ri ti c,   felsophyric,  
fine-grained.

Probable   rocks   Quartz   latite   porphyry

Superior   Oil   Co.   Pitkin  County   C L - 203
# 1   Unit   105-89W,   sec   9   PI-1-3

Cuttings  
UUOO-IO  ft.

Phenocrystss  V $ %   of   thin   section.

Or thoclase  $ 0 %   Subhedral   to   anhedral   grains   1.5>   to  0 , $  mm.  3   no
polysynthetic   t w i n s3   mic  rope  rth it ic;   slight ly  altered   to   seri-
cite.

Plagioclase  b 0 %   Oligoclase;   euhedral   to   subhedral   grains   2.0   to   0.5  
m m . ;   alightly   altered  to   sericite;   albite,   pericline,   and  
Carlsbad   twins.

Quartz  1 0 %   Euhedral   to   subhedral   grains   2.0   to   0.5  m m . ;   slightly  
strained   and  fractured.

G r o u n d m a s s1  8 $ %   of   thin   section.

Plagioclase  h $ %   Oligoclase;   subhedral   to   anhedral   grains   0.3   to   0.05  
m m , ;   slightly   altered   to   sericite;   albite   an d  pericline   twins.

Quartz  3 0 %   An he dr a l   grains   0.3   to   0.01  m m . ;   slightly   strained.
Orth oclase  2 1 %   An hed r al   grains   0.2   to   0.01   m m . ;   occur   interst it ial ly  

w i t h  quartz   and  plagioclase.
Calcite  2 %
Biotite  Y %
Mus co vit e  1 %
Sphene   Tr.
Bery l   (?)   Tr.
Magn et ite   Tr.
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Fabric:   Holocrystalline,   inequigranular-porphyritic,   felsophyric,
fine-grained.

Probable   rock:   Quartz  latite   porphyry.

Oh io   Oil   Go.   Prowers   Count y   CL-118
# 1  Eldridg e   2 7 - W ,   sec   25   PR-1-1

Cuttings  
6U71   ft.

Phenocrysts:   10̂    of   t hin   section.

Biotite  7 h %   Tabu la r   euhedral   cr ystals   1.0   to  0.2   m m . ;   pleochroic   f ro m  
light   b ro w n   to  d ark  brown;   poik il iti ca ll y  enclose   diopside.

Aug i te  2 0 %   E uhe dr al   to   subhedral   crystals   1. 0  to  0.2   m m . ;   fractured.
A p at i te  h %   Subhedral   grains   0.3   to   0.2   mm.
Talc   (?)  \ %   Ma s se s   1.0   to  0 .5  mm.   formed   as   alterat ion  product   of  

olivine  ;   some  magnetite   included.
Magnetite  V %   Euhed ra l   to   anhedr al   crystals   1.0   to   0.1   mm.

Groundmass:   90%   of   thin   section

Pla gioclase   50%   V a r i e t y  undetermined;   subhedral   to  anhedral   lathlike  
grains  0 . 3   to   mi c ro c r y s t a l l i n e ;   mod e ra t el y  to   strongly  al ter ed  
to   sericite;   albite   twins   indistinct.

Biotite   20%   Elong at e   euhedral   to   subhedral   crystals  0.1  mm.   to   micro-  
crystalline  .

Calcite   10%   A n h e d ra l   masses   0.3   to   0.05  mm.
Ma gn eti te   10%   Euh ed ra l   crysta ls   0.01   mm.   to  microcrystalline.
Apa t it e   5%
Crystallites   5%   Bu n dle s   of  r ad iating  microcrystalline   needles;   p r o -

b a b l y  rutile   or   apatite.
Quar tz   Tr.   An h ed r al   grains   0.5   to   0.1   m m . ;   m o d e ra t el y   strained;  

sutured  borders;   occurs   in  veinlet.

Fabric  :   Ho l oc r y s t a l l i n e ,   inequigranular-porphyritic,   l a m p r o p h y r i c ,  
fine-grained.

Probable   rock:   Pl a gi o cl as e-b ea rin g  biotite   lamprophyre.   ( Ke r sa n ti t e)

Phillips   Pe t ro l eu m  Co.   Prowers  C ou n ty   C L- 119
# 1   St wa l le y   2kS-Ii3W,   sec  b   PR-2-1

Core   chip
61*17-27   ft.
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Sericite  h O %   Mi crocrystalline   grains   in  xenoblastic   masses   1.0   to   0.1  
mm»;   al teration  product   of   plagioclase.

Quartz   30$   Xenoblastic   grains   0.75>   to   0.01   m m . ;   slightly   to   mo d era te ly  
strained   and  fractured;   sutured  borders.

Microcl ine   15$   Idioblastic   to  xenoblastic   grains   0.3   to   0.0£  mm.;  
indistinct  polysynthetic   twins.

Plagioclase   Va ri et y  not   determined;   xenoblastic   grains   0.3   to   0.05
mm.;   strongly   to   severely  altered   to   sericite;   albite   twins  
absent   or   indistinct.

Mus covite   5$   Shredlike   xenoblastic   grains   1.0   to   O.Ojp   m m . ;   associated  
w i t h  biotite   as   an   alteration  product.

Biotite   3$   Idioblastic   to  xenoblastic   grains   0.5   to   0.05  m m . ;   p l e o -
chroic   f ro m  pale  ye l l o w  to   greenish-brown;   wea k   pr ef err ed   orien-
tation.

Magnetite   2$
Epidot e   Tr.
Leucoxene   Tr.
Apatite   Tr.
Hematite   Tr.

F a b r i c :   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock:   Al te r ed  muscovite-microcline-quartz-plagioclase   g n e i s s .

Charles  A.   Wal la ce   Prowers   County   CL-121
# 1  Witte   2kS-WiW,   sec   12   PR-U-1

Cuttings
65 70-75   ft.

Var ie ty  #1,   fragments   make   up  9 0$   of   thin   section.

Plagioclase   38$   Oligoclase   to   andesine;   zoned  euhedral   to   subhedral
crystals   1.5   to   0.2   m m . ;   mo de ra te l y  altered   to   sericite;   albite,  
pericline,   and   Carlsbad   twins;   myrmekitic.

Quartz   30$   Anhedral   grains   1.5   to   0.05  mm.;   mode ra tel y   strained  and  
fractured.

Micr oc lin e   25$   Anh ed ra l   grains   1.0   to   0.1  m m . ;   microperthitic;   p o i -
kil it ica ll y  enclose   quartz   and  plagioclase.

Musco vi te   5%   A nhe dr al   grains   1.0   to   0.1   mm.
Bio tite   2$   Subhedral   to   anhedral   grains   0.5   to   0.05  m m . ;   pleochroic  

f r o m  pale   br o w n   to   dark   greenish-brown;   strongly   to   severely  
altered   to   chlorite.

Sphene   Tr.
Leucoxene   Tr.
Apatite   Tr.
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Magnetite   T r0

Fabrics   Holecrystalline,   hypidiomorphic-granular5   fine-grained.
Probable   rocks   Quartz  monzonite.

Va ri e ty  § 2 ,   fragments   make   up  1 0 %   of  thin   section.

Hornblende  h 0 %   Idioblastic   to  xenoblastic   grains   1.0   to   0.3   m m . ;
pleochroic   fr o m  pale   yello wis h- gr een   to  bluish-green;   po i k i l o -
b l as ti cal ly  enclose   apatite,   biotite,   magnetite,   and   s p h e n e .

Plagioclase  3 7 %   An de sin e   to   labradorite;   xenoblastic   grains   1 .5   to  
0 . 1  m m . ;   severely   altered   to   sericite;   albite   twins   obscured.

Biotite  1 0 %   Idioblastic   to   xenoblastic   grains   1.0   to   0.2   m m . ;   p le o-
chroic   f ro m  pale   ye l l o w   to   greenish-brown;   severely  to   c om -
pl et el y   altered   to   chlorite.

Epidote  % %   Xenoblastic   grains   0.5   to   0.05  m m . ;   associated  wi t h   horn-
blende   and   alt ered  biotite.

Mag ne tit e  $ %   Xenoblastic   gra:  ns   0.5   to   0.01  mm.
Apatite  3 %
Sphene   Tr.   Xenoblastic   grains   0.05   to   0.01   m m . ;   associated  w i t h  

m a g n e t i t e .

Fabrics   Schistose,   neraatoblastic,   no n - po rp hyr ob la sti c,   fine-grained.
Probable   rocks   Bio ti te- pl ag ioclase-hornblende   gneiss   ( Am p hi b ol i te ) .

Charles   A.   Wallace   Prowers   County   CL-121
#1  Wi t te   2kS-WiW,   sec   12   PR-lt-2

Cuttings  
6 5 1 0 - 2 0   ft.

Plagioclase  h $ %   Andesine   to   la b ra d o r i t e ;   zoned  idioblastic   to   x e n o -
blastic   grains  2 . 0   to  0 . 2   m m . ;   severely  a lt er ed  to   sericite;  
albite   an d  Car ls ba d   twins.

Hornblende  U.0%   Corro de d   idioblastic   to  xenoblastic   grains   3.5   to   0.3  
m m , ;   pleochroic   f ro m  pale   y el l ow is h- gre en  to   br own is h- g re e n  
or   bluish-green;   po iki lo bl ast ic al ly   enclose   plagioclase,   b i o -
tite,   apatite,   and  magnetite;   some   grains   twinned.

Epidote  7 %   Xenoblastic   grains   1. 0   to   0.01  m m . ;   as sociated  w i t h  h or n -
blende   and  plagioclase.

Apa ti te  h %
Biotite  3 %   Idioblastic   to   xenoblastic   grains   1.0   to   0.3   mm.;   p l e o -

chroic   fr o m  pale   b r o w n  to   dark   greenish-brown;   formed   f ro m  
hornblende;   st rongly   al tered   to   chlorite.

Magne ti te  1 %
Sphene   Tr.
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Calcite   Tr.

Fabric  i   Schistose,   ne ma t ob la st ic,   non-porph yr ob las ti c,   medium-grained.  
Probable   rocks   H o m b l e n d e - p l a g i o c l a s e   gneiss   ( amp hi bo lit e) .

Charles   A.   W a ll a ce   Prowers   Co un ty   CL-121
#1  Witte  2I1S - U1W,   sec   12   PR-U-3

Cuttings  
6& 0-U5  ft.

Var i et y  #1,   fragments  make   up  8 0%   of  thin   section.

Hornblende  h 5 %   Corroded   idioblastic   to  xenoblastic   grains   3.5   to   0.2  
m m . ;   pleochroic   from  pale   yellowish -g ree n  to  brow nis h- gr een   or  
bluish-green;   poi ki lo blastically  enclose  plagioclase,   biotite,  
apatite,   and  magnetite;   some   grains   twinned.

Plagioclase   1*0%   Andesine   to   labradorite;   xenoblastic   grains   3-5   to  
0 . 1   m m . ;   severely   to   completely  altered   to   sericite;   albite  
twins   obscured.

Epidote   10 %   Xenoblastic   grains   0.5   to   0.01  m m . ;   as sociated  w it h   horn-
blende   and  plagioclase.

Apatite   3%
Ma gn etite   2%
Ch lorite   Tr.   Idioblastic   to   xenoblastic   grains   1.0   to   0.1   m m . ;   al-

te ration  pro duct   of   biotite.
Quartz   Tr.   Xenoblastic   grains   0.1   to   0.05   mm.
Sphene   Tr.

Fabrics   Schistose,   nematoblastic,   no npo rp hy r ob l a st i c,   medium-grained.
Probable   rocks   Plagioclase-hornblende   gneiss   ( a mph ib oli te ).

V a r i et y  #2,   fragments   make   up   20%   of   thin   section.

Plagioclase   35$   Oligoclase   to   andesine;   zoned  subhedral   to   anhedral  
grains  1 . 0   to  0 . 2   m m . ;   m od er ate ly  to   st rongly   altered   to   se ri-
cite;   a l b i t e ,   pericline,   and  Carlsb ad   twins;   m y r m e k i t i c .

Quartz   30%   An he dra l   grains   1.0   to   0.1  m m . ;   slightly   to   strongly   strain-
ed  and   fractured;   sutured  borders  »

Microcline   25%   Anhedral   grains   1.0   to   0.1   m m . ;   po i kil it ic all y   enclose  
quartz   and  plagioclase.

Muscovite   10%   Shredlike   anhedral   grains   1.5   to   0.0 5  mm.
Biotite   Tr.   Anhedr al   grains   0.2   to   0.05  m m . ;   pleochroic   fr o m  pale  

b r o w n  to   dark   green;   severely  altered   to   chlorite.
Ap atite   Tr.
Hematite   Tr.
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Fabrics   Holocrystalline,   hypidiomorphic-granular,   fine-grained,
Probable   rock:   Quartz   monzonite0

Continental   Oil   Co„   Pueblo   County   CL-123
#1   Paige   18S-6UW,   sec  6   P B- 2-1

Core   chip  
6929-32   ft.

Sericite   Masses   of  microcrystalline   grains   11.0   to   0.01  m m . ;   al-
teration  prod uc t   of   original   idioblastic   to  xenoblastic   grains  
of  plagioclaseo

Quartz   35$   Elongate   xenoblastic   grains   3°5   to   0.1  m m . ;   severely
strained   and  fractured;   sutured  grain  borders;   conta in  minute  
crystallites   of   r u t i l e .

Calcite   11$   Idioblastic   to   xenoblastic   grains   0.5   to   0.05  mm.  ;   occur  
in  masses   and  veinlets   as   an  alteration  product.

Musc ov ite   5$   Shredlike   xenoblastic   grains   1.5   to   0.05  m m . ;   alteration  
pr oduct   of  biotite;   prefe rr ed   orientation.

Chlorite   3$   Xenoblastic   grains   1 .0   to   0.01   m m . ;   alteration  product  
of   biotite;   associated  w i t h  muscovite.

Hematite  \ %
Biotite   Tr.   Xenoblastic   grains   0.75   to   0.05   m m . ;   pleochroic   fr o m  pale  

browni sh -gr ee n   to   dark   brownish-green;   p ref er re d   orientation;  
strongly   altered.

Sphene   Tr.   Xenoblastic   grains   0.05   to   0.01   mm.
Leucoxene   Tr.
Ap at ite   Tr.
Zirc on   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   non -p or ph y ro b la s ti c ,  
coarse-grained.

Probable   rocks   St ro ngl y   altered  bio tite-quartz-plagioc lase   g n e i s s .

Continental   Oil   Co.   Pueblo   C ou nt y   CL-125
# 1   Young   19S-65W,   sec  1 1   PB-U-1

Cuttings  
6070-75   ft.

Plagioclase  k.0%   Oligoclase;   xenoblastic  grains  1.0   to   0.1  mm.  ;
severely  alt ered   to   sericite;   albite   twins   obscured   or   absent,  

Biotite   33$   Elongate   idioblastic   to  xenoblastic   grains   1.0   to   0.05  
mm.;   pleochroic   f rom  pale   br ow n   to   greenish-brown;   strongly  
altered   to   chlorite;   prefe rr ed   orientation.
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Quartz  3 0 %   Xe noblastic   grains   1*0   to   0 o05  mnioj   m o d er a te l y   strained  a n d  
fractured;   suture d  borders;   conta in  microcry sta ll ine   needles   of  
r u t i l e »

Mi crocline   15$   Xe noblastic   grains   I4.0O   to   0 o2   m m , ;   di stinct  p ol y sy n -
thetic   twins;   p e r t h i t i c ;   po i ki l ob la sti ca ll y  enclose   q u a r t z .  

Biotite  1 0 %   Xe n ob la sti c   grains   2„5>   to   0 o05  nrnio;   pleochroic   fr o m  pale  
gr ee ni sh - ye l lo w  to   dark   greenish-brown;   mo de r at e ly   altered  to  
chlorite;   p r e f e r r e d   orientation»

Sericite  1 0 %   Xenobla st ic   ma ss es   0»5   mm»   to  microcrystallinê   a ss oc iat ed  
w i t h  p l a g i o c l a s e =

Epi d ot e   Tr,
Le uc oxene   Tr,
Apa ti te   Tr,
Z i rco n   Tr,
Magn et ite   Tr,
He ma tit e   Tr,

F a b r i c ;   Grano blastic   to   gneissose*   lepidoblastic*   por phyroblastic  *  
m edi um -g r a i n e d  a

Probable   rock:   Bio  tite-mic roc lin e- qua rt z- pl ag ioc la se   gnei  ss .

Mic r oc l in e  h k %   Xenobl as tic   grains   10,0   to   0,5  m m , ;   distinct  p o l y s y n -
thetic   twins;   Ca r ls b ad   twins;   m i c r o p e r t h i t i c ;   poi k il o bl a st i ca l -
l y   enclose   quartz   an d  plagioclase,

Plagioclase  b 2 %   Ol i goc la se   to   andesine;   idioblastic   to  xenob las ti c  
grains  7 * 0   to  1 , 0  m m , ;   severe ly   to   complet el y   al ter ed  to   s er i-
cite;   albite   and  peric li ne   twins   obscured.

M a g n e t i t e  10f%   Xenob las ti c   ma ss es   and   grains   6, 0   to   0,05  mm,  ;   occur  
in te rs ti t ia l ly   to  m ic ro c li n e   an d  p l a g i o c l a s e ,

Quartz  3 %   Xen ob las ti c   grains   1, 5   to   0,05  m m , ;   mo de r at e ly   to   st ron gl y  
strained  a n d   fractured;   con ta in  m ic ro cr yst al lin e   needles   of  
r u t i l e ,

Mus co vi te  1 %   Xenoblastic   grains   1,0   to   0,1   mm,  ;   a ss o ci a te d  w i t h  ma gn e  
tite,

B i ot i te   Tr,   Xenobla st ic   grains   0,5   to   0,05  m m , ;   pleochroic   f r o m  p ale  
y e l l o w   to  brown;   st ro ngl y   al te r e d  to   chlorite,

Epidote   Tr,
Zi rco n   Tr,
Hematite   Tr,

Pan  A m e r i c a n  
Petro le um   Go  
#1   I n gra m

Pueblo   Co un ty  
20S-67W*   sec  h

CL-129  
P B -8-1
3   Gore   chips
a 9 U - 9 5   ft.
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Fabric  :   Granoblastic,   porphyroblastic,   coarse-grained.
Probable   rocks   Magnetite-bearing   plagioclase-ioicrocline   gneiss

Pa n  A me r ic a n  
Petroleum  C o0  
#1   I n gra m

Pueblo   Cou nty  
20S-67W,   sec   b

CL-129
PB-8-2
2   Core   chips  
Wi95-96   ft.

Micr oc lin e  U k %   Xenoblastic   grains  h°!?   to   0.1  mm.  ;   distinct  p ol y s y n -
thetic   twins;   m ic r o p e r t h i t i c ;   poi ki lob lastically  enclose   q u a r t z ,  
plagioclase,   and  biotite.

Quartz  3 0 %   Xenoblastic   grains   1.0   to   0.05>   m m . ;   modera te ly  to   strongly  
strained   and   fractured;   sutured  borders;   co ntain  mi cr ocr ystalline  
needles   of   rutile.

Plagioclase  2 0 %   Oligoclase   t o   andesine;   xenoblastic   grains   2.0   to   0.1  
m m . ;   severely  to   completely   altered   to   sericite.

Biotite  $ %   Elongate   xenoblastic   grains   1.0   to   0.0£  ram.;   pleochroic
fro m  pale   ye ll ow   to   dark   greenish-brown;   severely  to   completely  
alte re d   to   chlorite   ( pennine);   pr efe r re d   orientation.

Mus covite  \ %   Shredlike   xenoblastic   grains   1.0   to   0.05>   mm.  ;   associa te d  
w i t h  biotite;   pre fe rr e d   orientation.

Epidote   Tr.
Leucoxene   Tr.
Zirco n   Tr.
Mag ne ti te   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   no n- por p hy r ob l as t ic ,  
medium-grained.

Probable   rocks   Bi oti te -plagioclase-qu artz-microcline   g n e i s s .

Quartz  h 9 %   Xenoblastic   grains   1.5   to   0.05>   m m . ;   m od er at ely   to   s tr ong ly  
strained   and  fractured;   sutured  borders;   conta in  microcry st all in e  
needles   of   rutile.

Biotite  3 0 %   Elongate   idioblastic   to   xenoblastic   grains   2«5>   to   0. 0£  mm.  ;  
pleochroic   fr o m  pale   y e l l o w   to   brown;   m o d e r at e ly  alt ered  to  
chlorite   and   sericite;   pr e fe r re d   orientation.

Plagioclase  1 5 %   V a r i e t y  not   determined;   xenoblastic   grains   6.0   to   1.0  
m m . ;   severely   to   co mp le t el y  altered   to   sericite;   albite   twins   ob-

Pan  Am er i ca n  
Pe troleum   Co.  
#1   Ingr am

Pueblo   County  
20S-67W,   sec  h

CL-129  
PB-8-3
3   Core   chips  
UU96-97   ft.
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scured»
Magnetite  $ %   Idioblastic   to  xenoblastic   grains   1„5  to   0«>05>   im»  ;   as so -

ciated  w i t h  biotite  »
Mu sc ovite   1$   Shredlike   xenoblastic   grains   0»S   to  0 * 0 $  mm.;   as sociated  

w i t h  biotite;   pr ef er r ed   orientation.
Epidote   Tr.
Zir con   Tr.
Hematite   Tr.
Calcite   Tr.

Fabrics   Schistose,   lepidoblastic,   po rp h y ro b la s ti c ,   medium-   to   coars e-
grained.

Probable   rock:   Mag net it e- bea ri ng   plagioclase-biolite-quartz   g n e i s s .

Phillips   P et ro le um   Co.   Pueblo   C ou nt y   CL-130
# 1   Sample   Nose-G ov ern me nt   25S-6UW,   see   9   PB-9-1
(#1   Jo   Brann)   Core   chip

2290-93   ft.

Plagioclase  $ 0 %   Oligoclase;   xenoblastic   grains   6.0   to   0.05   m m . ;
mo de ra te l y   to   severely  altered   to   sericite;   indistinct   albite  
twins;   myrmekitic;   poi ki lob las ti cal ly  enclose   qu a r t z ;   smaller  
grains   occur  i nt e rs t i t i a l l y .

Quartz  3 0 %   Xenoblastic   grains   9=0   to   0.01  mm.;   strongly  to   severely  
strained  and  fractured;   grain  borders   sutured  and  granulated;  
p o i k i l o b la s ti ca l ly  enclose   plagioclase   a nd  microcline;   contai n  
microcry st all in e   needles   of   rutile.

Micr oc lin e  V~>%   Xenoblastic   grains   3.5   to   0 .0 5  mm.  ;   distinct  po l ys y n-
thetic   twins;   mi c r o p e r t h i t i c ;   poiki lob la st ica ll y  enclose   p l a -
gioclase;   sma ll er  grains   occur  in terstitially  an d   in  aggregates.

Ma gne ti te  3 %   Xenoblastic   grains   O d   to   0.01  mm.
Biotite  2 %   Xenoblastic   grains   0.5   to   0.1  mm.;   pleochroic   fr om  pale  

y e l l o w   to  brown;   slightly  al te re d  to   chlorite;   w ea k  pr ef e rr e d  
orientation.

Mu sco vi te   Tr.   Xenoblastic   grains  1 . 0   to   0.0 5  m m . ;   associ ate d  wi t h  
biotite  »

Sphene   Tr.
Zir co n   Tr.
Hematite   Tr.

F a b r i c :   Granoblastic,   p o r p h y r ob l as t ic ,   medium-   to   coarse-grained,  
sligh tl y  cataclastic.

Probable   rocks   Microcline-qu art z- pl ag io cl ase   g n e i s s .
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Phillips   Pe troleum  Co„  
#1 -A   Johnson

Pueblo   County  
2LS-61W,   sec   2̂

CL-131  
PB-10-1  
2   Core   chips  
5136-38   ft.

Plagioclase   1*5$   Oligoclase;   xenoblastic   grains   lo5   to   0.05  m m. 5
slightly   to   mo d era te ly  altered   to   sericite;   albite   and  pericline  
twins   indistinct;   poikiloblastically  enclose   quartz   a nd  apatite;  
myrmekitic  =

Quartz  2 $ %   Xenoblastic   grains   1.5   to   0.01   m m . ;   mod er ate ly   strained   and  
fractured;   sutured  b o r d e r s .

Microcline   15$   Xenoblastic   grains   2.5   to   0.01   m m . ;   distinct  po l ysy n-
thetic   twins;   microperthitic;   poikiloblastically   enclose   quartz  
and  plagioclase;   smaller   grains   occur  interstitially.

Biotite   15$   Idioblastic   to   xenoblastic   grains   1.0   to   0,05  m m . ;   pleo-
chroic   fr o m  pale   greenish-yellow  to  very   dark  brownish-green;  
strongly   altered   to   chlorite.

Sphene   T r .
Ap at it e   Tr.
Zi rcon   Tr.
Mag ne tit e   Tr.
Hematite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   no n -p o rp hy rob la sti c,  
fine-   to   medium-grained.

Probable   rocks   Biotite-microcline-quartz-plagioclase   g n e i s s .

Microcline  b 0 %   Xenoblastic   grains   3.0   to   0.05  mm.  ;   di stinct  po ly sy n-
thetic   t w i n s ;   microperthitic;   poi kiloblastically   enclose   quartz  
and  plagioclase   smaller   grains   occur   inters  t i t i a l l y .

Plagioclase  3 0 %   Oligoclase;   xenoblastic   grains   6.0   to   0.1   m m . ;   mo d e r -
ately   alter ed   to   sericite;   albite   and  pericline   twins;   albite  
rims;   m y r m e k i t i c .

Quartz  3 0 %   Xenoblastic   grains   1.5   to   0.01   m m . ;   mo d era te ly   to   strong-
ly   strained  an d  fractured;   sutured   b o r d e r s .

Biotite   Tr.   Xenoblastic   grains   0.3   to   0.05  m m . ;   pleochroic   fr o m  pale  
gre en ish-yellow  to   dark  br own is h- green;   strongly  altered   to  
chlorite;   w ea k   pre f e rr e d   orientation.

Sphene   T r .
Ap atite   Tr.

Phillips   Pe troleum  Co.  
#1 -A   Johnson

Pueblo   County  
2bS-6lW,   sec   25

CL-131  
PB-10-2  
2   Core   chips  
5lUO-lt2   ft.
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Zircon   Tr„
Magnetite   Tr»
Hematite   Tr„

F a b r i c :   Granoblastic,   non-p orp hy rob las ti c,   mediim-   to   coarse-grained.  
Probable   rock:   Quartz-plagioclase-microcline   g ne i s s .

Phillips   Petr ol eum  Co»   Pueblo   County   CL-131
# 1 -A   Johnson  2I4S-6IW,   sec   25   FB-10-3

Core   chip  
51U2-14U   ft.

Microcline  £ 8 %   Xenoblastic   grains   1»5   to   0»05  mm»;   distinct  p o ly s yn -
thetic   t w i n s ;   mi cr op e rt h it i c5   poi kiloblastically   enclose  
q u a r t z1   smaller   grains   occur   interstitially.

Quartz   30$  Xenoblastic   grains   3»5  to  0.05  m m . ;  mo d era te ly   strained
and  fractured;   grain  borders   sutured.

Plagioclase   10$   Oligoclase;   xenoblastic   grains   3«0   to   0.2  mm.  ;
slightly   alt er ed   to   sericite;   albite   and  Ca rlsbad  twins;   al-
bite   rims;   myrmekitic  »

Biotite   2$  Xenoblastic   grains   0.5  to  0.05  mm.  ;  pleochroic   f r om  pale
ye ll owi s h- g re e n   to   dark   brownish-green;   moderat el y   al te red   to  
chlorite.

Garnet   Tr.  Xenoblastic   grains   0.5  to  0.2   m m . ;   isotropic;   pale   pin k
color;   fractured.

Apatit e   Tr.
Zir con   Tr.
Ma gnetite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   non-porphyroblastic,   medium-grained.
Probable   rocks   Plagioclase-quartz-microcline   g n e i s s .

Pure   Oil   Co.   Pueblo   County   CL-132
#1   E.   Ko   W a r r e n   23S-68W,   sec   13   PB-11-1

2   Core   chips  
3881-8?   ft.

Plagioclase   55$   Ol ig ocl as e   to   andesine;   xenoblastic   grains   1.5   to  
0 . 0 5  ratio  ;   slightly   altered   to   sericite;   albite   and  p er ic lin e  
twins  0

Quartz   25$   Xen oblastic   grains   2.0   to   0.01   m m . ;   strongly   strained   and  
fractured;   grain  borders   sutured  and  granulated.
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Hornblende   12$   Corroded  xenoblastic   grains   0„5   to   0.01  mm. j   ragged  
terminationsj   pleochroic   f r om  yel lowish-green   to   dark   green  
or  bl ui s h- g re e n5   po iki lo blastically  enclose   quartz,   sphene   and  
magnetite.

Ma gn etite  6$   Xenoblastic   grains   0.5   to   0.05  mm.
Sphene  2 %   Xenoblastic   grains   0.1   to   0.01   mrrioj   associated  w i t h  m a gn e -

tite  5   slightly  a lt ered  to   leucoxene.
Biotite   Tr.   Xenoblastic   grains   0.1   to   0.05  m m . $   pleochroic   f r o m  pale  

greenish-yellow  to   greenish-brown;   associated  w i t h   hornblende;  
m o de ra tel y   altered  to   chlorite.

Epidote   Tr.
Ap atite   Tr.
Zircon   Tr.

Fabrics   Gneissose,   nematoblastic,   non-porphyroblastic,   fine-   to   m e d-
ium-grained.

Probable   rocks   Magnetit e- be ari ng   hornblende-quartz-plagioclase   g n e i s s .

Pure   Oil   Co.   Pueblo   County   CL-132
# 1  E.   K.   Wa r re n   23S-68W,   sec   13   PB-11-2

Core   chip  
I41U7-U9   ft.

Plagioclase   55$   Oligoclase;   xenoblastic   grains   3*0  to   0.05  ram.;
slightly   to  m od e ra t el y  a lt ered  to   sericite;   albite   an d  p e r i -
cline   twins;   m y r m e k i t i c .

Mi crocline   25$   Xenoblastic   grains   3*0   to   0.01  m m . ;   distinct  p ol y s y n -
thetic   twins;   some   grains   faintly  microperthitic;   smaller  
grains   occur   interstitially.

Quartz   15$   Xenoblastic   grains   1 .5   to   0.01  m m . ;   strongly   strained
and  fractured;   grain  borders   sutured  and   granulated;   smaller  
grains   occur   interstiti al ly  w i t h  microcline.

Bi otite   5$   Xenoblastic   grains   1.0   to   0.01  m m , ;   pleochroic   f r o m  pale  
yel l ow   to   dark  brown;   slightly  altered  to   chlorite;   w e a k   p r e -
fer re d   orientation.

Apa ti te   T r .
Z i rco n   Tr.
Ma gne ti te   Tr.
He matite   Tr.

Fabric:   Granoblastic,   non-porphyroblastic,   medium-grained.
Probable   rock:   Qu artz-microcline-plagioclase   g n e i s s ,
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Pure   Oil   Co.
# 1   Eo   Ko   Wa rr en

Pueblo   County  
23S-68W,   sec  1 3

CL-132  
PB-ll-2a  
2   Core   chips  
i*lU7-U9   ft.

Quartz   U0$   Xenoblastic   grains   3«0   to   0.01  m m . ;   moderate ly  to   strong-
l y   strained  and  fractured;   grain  borders   sutured  and  g r anu -
lated.

Microcl in e  3 0 %   Xenoblastic   grains   3»5   to   0.01  m m . ;   m i c r o p er t hi t ic ;
poi ki lob la sti ca ll y  enclose   quartz,   plagioclase,   and  biotite;  
smaller   grains   occur   interstitially  w i t h  q u a r t z •

Plagioclase  2 $ %   Oligoclase;   xenoblastic   grains   2.0   to   0.1  mm.  ;   slight-
l y  to   mod er at e ly   altered  to   sericite;   albite   and  pe ricline   twins;  
m y r m e k i t i c .

Epidote  2 %   Xenoblastic   grains   0.3   to   O.OJ?   mm.  ;   associated  w i t h   horn-
blende   and  biotite.

Hornblende  1 %   Co rr od e d  xenoblastic   grains   0.3   to   0.01  mm.;   pleochroic  
f ro m  ye l lo wi sh- gr een   to   green.

Biotite  1 %   Idioblastic   to  xenoblastic   grains  0.3   to   0.05  x m . ;   p l e o -
chroic   f r om  pale   greenish-yellow   to   dark   greenish-brown;   m o d e r -
ately  a lt ere d   to   c h l o r i t e .

Magne ti te  1 %
Zircon   Tr.
Apa tite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   p o r p h y ro b la s ti c ,   m e d i u m - g r a i n e d .
Probable   rocks   Plagioclase-microcline-quartz   g n e i s s .

Mi crocline  5 9 %   Xenoblastic   grains   2.5   to   0.01   m m . ;   distinct  p o l ys y n-
thetic   twins;   mi cr o p e r t h i t i c ;   poiki lob la sti ca ll y  enclose   quartz  
and  plagioclase.

Plagioclase  2 5 %   Oligoclase;   xenoblastic   grains   0.3   to   0.01  mm.  ;
strongly   to   severe ly  alt ered   to   sericite;   indistinct   albite  
twins;   myrmekitic;   albite   rims.

Quartz  1 5 %   Xenoblastic   grains   0.3   to   0.01  mm.;   m od er ate ly  to   s eve re ly  
strained   and   fractured;   grain  bo rders   sutured  and  granulated.

Biotite  \ %   Xen oblastic   grains   0.2   to   0.05  m m . ;   pleochroic   fro m  pale  
br ow ni s h- g re e n   to   dark  brownish-green;   severely   al tered   to  
chlorite.

Skelly  Oil   Co.  
#1  M.   E.   Lutin

Pueblo   C ou nt y  
21S-65W,   sec   30

CL-196  
PB-12-1  
Cuttings  
3690-99   ft
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Leucoxene   Tr»
Calcite   Tr»
Apatite   Tr*
Ma gnetite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   p o r p h y r o b la s ti c ,   fine-   to  medium-grained,   cata-
clastic  .

Probable   rocks   Quartz-plagioclase-microcline   gn e i s s .

Skel ly  Oi l   Co.   Pueblo   County   CL-196
#1  M.   E.   L u t i n   21S-65W,   sec   30   PB-12-2

Cuttings  
3699   ft.

M i cr oc lin e  6 $ %   Xenoblastic   grains   0»  75   to   0.01   mm.  ;   distinct  p ol ys yn-
thetic   twins;   microperthitic;   poikilobla st ic all y  enclose   quartz  
and  plagioclase.

Quartz  2 3 %   Xenoblastic   grains   1.0   to   0.01   ram»;   m od er ate ly  to   severely  
strained   and   fractured;   grain  borders   sutured   and  granulated.

Plagioclase  1 0 %   Oligoclase   (?);   xenoblastic   grains   0.£   to   0.0£   m m . ;  
slightly   to  m od er a t el y   altered  to   sericite;   albite   twins   i n -
distinct   or   obscured;   myrmekitic;   albite   rims.

Biotite  1 %   Xenoblastic   grains   0*3   to   0=05  m m . ;   pleochroic   f ro m  pale  
ye ll o w   to   brownish-green;   strongly  altered  to   chlorite.

Magne ti te  1 %
Leucoxene   Tr.
Zi rc on   Tr.
Hematite   Tr,

Fabrics   Granoblastic,   n o n- p or p hy ro bl ast ic ,   fine-grained,   cataclastic.
Probable   rocks   Plagioclase-quartz-microcline   g n e i s s .

Buf or d  Oil   Co.   Rio   Blanco   Cou nt y   CL-133
#1  G ov er nme nt   1N-91W,   sec   16   RB-1-1

Cuttings  
U5 00-09   ft.

Calcite  7 5 %   Xenoblastic   grains   0.2   to   0.01   ram.
Quartz  1 5 %   Sub an gu lar   to   su brounded   grains   0»3   to   0.01  m m . ;   slightly  

to   strongly   strained;   occur   in  bands   and   as   individual   grains  
surrounded  b y  calcite.

Microcl in e   10%   S ub an gu lar   grains   0»15>   to   0.01  mm.  ;   distinct  p o l y s y n -
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thetic   twins;   occur  w i t h   q u a r t z <,
To urmaline   Tr.   Ro un d e d   grains   0.1  m m . ;   pleochroic   fr o m  v e r y  pale   gray  

to   dark  bluish-gray,  
pyrite   Tr.
Hematite   Tr.

Fabrics   S e d i m e n t a r y «,   crystalline   and  detrital,   fine-grained.
Probable   rocks   Sandy   crystalline   l i m e s t o n e .

Bu fo r d   Oil   Co.   Rio   Blanco   County   CL-133
# 1  Go ve rnm en t   1N-91W,   sec   16   RB-1-2

Cuttings  
U512-27   ft.

Calcite   80$   Xenoblastic   grains   0.3   to   0.01  mm.  ;   faint   outlines   of  
oolites  0 . 7 5   mm.

Quartz   15$   Subangu lar   to   subrounded  grains   0.75   to   0.01  m m . ;   slightly  
to   strongly   strained;   individual   grains   surrounded  b y  calcite.

Microcline   5%   Sub an gul ar  to   subrounded   grains   0»15>   to   0.01  mm.  ;   dis-
tinct  polysynthetic   t w i n s .

Plagioclase   Tr.
Irrite   Tr.

Fabrics   Sedimentary,   crystalline   and  detrital,   fine-grained.
Probable   rocks   S and y   crystalline   l i m e s t o n e .

Bu fo r d  O i l   Co.   Rio   Blan co   County   CL-133
# 1  G ov er nme nt  1N -9 1W,   sec  1 6   RB-1-3

Cuttings

Quartz   60$   Sub r ou n de d  grains   1.0   to   0.05  m m . ;   slightly  to   mo de r a te l y  
strained.

Calcite   1*0$   An he d ra l   grains   0.2   to   0.05  m m . ;   fill   interstices   b e t w e e n  
quartz   grains.

Ap at ite   Tr.   Eu h ed r al   crystals   0.01  m m . ;   incl ude d  wi t h i n  q u a r t z .

Fabrics   Sedimentary,   detrital   and  crystalline,   fine-grained.
Probable   rocks   C al ci te -ce me nte d   sandstone,   or  sandy   crystalline   lime-  

stone.
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Humble   Oil   and   Ri o   Blanco   C ou nt y   C L - 202
R e fi n in g   Co.   2N-87W,   sec   13   RB-7-1
#1   Governme nt -Cr os ho   Core   Chip
Lake   908 1-9106  ft.

Micro cl ine   35#   Xenobla st ic   grains   3.0   to   0.01  m m. 5   distinct  p ol y s y n -
thetic   twins;   microperthitic;   poi ki lob la sti ca ll y   enclose   quartz  
and  plagioclase;   smaller   grains   occur   in  bands.

Plagioclase   30#   Oligoclase;   xenoblastic   grains   3.0   to   0.01  mm.;   strong-
l y  to   severe ly  altered   to   sericite;   albite   and  Ca rls ba d   twins  
obscured.

Quartz   25#   Xenoblastic   grains   0.5   to   0.01  m m . ;   slightly   strai ned   and  
fractured;   g r ain  borders   slightly   sutured;   grains   oc cur   in  
elongate   aggregates;   smaller   grains   occur  i n  bands   w i t h  m i c r o -
cline.

Biotite   9#   Shredlike   xenoblastic   grains   0.5   to   0.05  m m . ;   c o mp le tel y  
al te re d   to   muscovite,   sericite,   chlorite,   and   hematite.

Ma gne ti te   1#   Xe noblastic   grains  1 . 0  to  0 . 0 1  mm.  ;   mo de r at e ly  al te r ed   to  
h e m a t i t e .

Leuco xe ne   Tr.
Apa ti te   Tr.
Zir co n   Tr.

Fabrics   Granoblastic,   non-porphyroblastic,   cataclastic,   fine-grained.
Probable   rocks   Biotite-q uar tz -p lag io c las e- mic ro cl ine   g n e i s s .

Br od er ic k   an d   Ro u tt   C o un t y   CL-lUl
Go rd on  7N -8 6W,   sec  1 8   RT- 3 - 1
#1   Gov er nm e nt   Cuttings

32L0 -5 0   ft.

Plagioclase   U3#   Andesine;   euhedral   to   subhedral   lathlike   grains   0.3  
to  0 . 0 5   mm.;   sligh tly   to   m od e ra t el y  a lt ere d  to   sericite   and  
calcite;   albite   twins;   pre f er r ed   fl o w   orientation.

Calcite   30#   Ir re gu la rly -s hap ed   an hedral   grains   and  masses   0.3   mm.   to   micro  
crystalline;   some   occur   i n  veinlets.

O r th oc las e   15#   An hed r al   grains   0.05  mm.   to  microcrystalline;   i n t e r -
stitial   to  plag i oc l as e   laths.

Biotite   5#   Su bh edr al   to   anhedral   grains  0.2   to   0.05  mm.;   p l eo ch roi c
f r om   pale   re dd ish -b row n   to   dark  reddish-brown.

Leu co xe ne   5#   Opa que   anhedral  m as se s   and  grains  0 . 1  mm.   to  microc  rys  tal -
line.

Quartz   2#   A nhe dr al   grains   0.3   to   0.01  mm.;   severely   strained;   m a y  have  
bee n   tridymite,

Sericite   Tr.   Mi cro cr ys t al l in e   grains   in  zoned  masses   0.5   m m . ;   altera-
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ti o n  p r o d u c t   of   or iginal   pl ag io c l a s e  phenocrysts.
A p a ti t e   Tr.
M a g n e t i t e   Tr.
Pyrite   Tr.

Fabrics   Ho lo crystalline,   a p h a n i t i c- granular,   f e l s o p h y r i c ,   fine-grained.  
Pro ba bl e   rock:   Bl ot i t e - b e a r i n g   a n d é s i t e .

Bro de ric k   and   R o utt   County   CL-lltl
G o r d o n   7N-86W,   sec   18   RT-3-2
#1  Govern men t   Cuttings

32it3   ft.

Calcite  h 0 %   Subhedral   to   anhedral   grains   and  ir re gularly-shaped  masses  
1 . 5   mm.   to  microcrystalline;   some   occur   in  veinlets.

Orthoc la se  2 $ %   An h ed r al   grains   0.05  ram.   to  microcrystalline;   inte r-
stitial   to  p la gioclase   l a t h s .

Plagioclase   20%   Andesine;   euhedral   to   subhedral   lathlike   grains   0.3   to  
0 . 0 1  mm.   slightly  to   strongly  al tered  to   sericite   and  c a l c i t e5  
albite   twins   indistinct;   w e a k  pref er red  f l o w   orientation.

Quartz   5%   Anhedral   grains   2.5   to   0.01  mm.  ;   slightly  to   severely   strain-
ed;   m a y  have   be en   tridymite;   some   large   grains   co ntain  mic r oc r ys -
talline   needles   of   rutile.

Seric ite   5%   M icr oc rys ta ll ine   grains   in  angular   zoned  masses   1.0   to   0.2  
mm.  ;   a l ter at ion  pr od u ct   of   original   plagioclase   phenocrysts.

Leucoxene   5%   Opaque   anhedral  mass es   and  grains   0.1  mm.   to  m ic r oc ry sta l-
line.

Biotite   Tr.   Subhedral   to   anhedral   grains   0.05  mm.   to  microcrystalline;  
pl eochroic   fro m  pale   reddish-brown  to   dark   reddish-brown.

Apa tite   Tr.
Mag ne t i te   Tr.
Fyrite   Tr.

Fabric:   Holoc  rys ta ll i ne ,   aph anitic- gr a n u l a r ,   felsophyric,   fine-grained.
Probable   rocks   Bi o ti te -be ar ing   andésite   to   l a t i t e .

G a r d n e r  Bros.   R o u t t   Co u n t y  CL-1U3
# 1  C hu r a  7N -8 6W,  sec  U   R T- 5- 1

Core   chip  
2061-78   ft.

Phenocrystss   15%   of   t h in   section.
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P la gi oc las e  $ 0 %  Oli g o c l a se   to   a n d e s i n e5  euh e d r a l  to   subh ed ral   c r yst al s  
2 . 0  to  0 . 1 ram.;   st r on gl y   to   c o m p l e te ly  a l t e r e d   to   ser ic it e   and  
calcite;   twi nn in g   obscured.

Quart z   30#   C o r r o d e d   sub hedral   to   an hedral   grains   1 . 0   to   0. 01  ram.;   t hi n  
r e ac ti o n  rims   w i t h  groundmass;   some   grains   en close   m i c r o c r y s -
talline   n e e d l e s   of   rutile.

B io tit e   20#   E u h ed ra l   to   subhedral   crystals   1 . 0   to  0. 1   ram.;  pl eoc hr oic
f r o m  pale   y e l l o w  to   d ar k   reddish-brown.

Groundmass;   85#   of   thi n  section.

Or t h o c l a s e   55#   A n h e d r a l   gra in s   0 . 0 5   ram.   to  mi cro crystalline,
P la gi oc l a s e   25#   A l b i t e   to   oligoclase;   euhe dr al  to  su bhe dr al   cryst al s

0 . 1  to  0 . 0 1 ram.;   m o d e r a t e l y  al te r e d   to   sericite;   albite   twins  
obscured.

Quartz   20#   A n h e d ra l   grains   0. 1   ram.   to  mic rocrystalline.
Bi o ti te   Tr.   Su bhe dr al   grain s   0. 1   to   0. 01   mm. ;   pl eo ch ro ic   f r o m  pa le  

y e l l o w i s h - g r e e n   to   dark   brownish-green.
Z i r c o n   Tr.
M a g n e t i t e   Tr.
Le u c o x en e   Tr.

Fabric;   Holocryst al li ne ,   inequigran ul ar -p orp hy ri t ic ,   orthophyric,   f i n e -
grained.

Pr ob ab le   rock:   Q u a r tz -l a t i t e   p o r p h y r y  to   rh yolite   p o r p h y r y .

0,   D,   R o b i n s o n   R o u t t   C o u n t y   CL-llj.6
# 1   Rob er t   K ag ie   W - 8 7W,   sec   29   RT- 8- 1

Cu tti ng s  
1*780-90   ft.

M i c r o c l i n e  35#  X e n o bl a s t i c   gra in s   3=0   to   1 . 0  m m . ;   micropert hi ti c;
p o i k i l o b l a s t i c a l l y  e n c l o s e s   quartz,   pl ag i o c l a se   a n d   silliman-  
ite.

Qu artz   30#   Xe no b l a s ti c   gra ins   0. 5   to   0. 01   mm.  ;   m o d e r a t e l y   to   sev er e l y  
s t r a i ne d   an d  fractured;   g r a i n  bord ers   su t u r e d  a n d   granulated.

B i o t i te   15#   E lo ng at e   shre dl ik e   x e n o b la st ic   grains   0. 5   to   0,01   mm.  ;
pl eo ch ro i c   f r o m  p al e   g r e e ni sh - y e l l o w   to   br ow n i s h - g r e e n   or   f r o m  
p al e   b r o w n   to   da r k   reddish-brown;   p r e f e r r e d   orientation.

Pl ag i o c l a s e   1 0 #   Oligoclase;   x e n o bl a s t i c   gra in s   2. 0   to   0 . 0 5  mm. ;   s t r o n g -
l y  to   c o m p l e t e l y  a l t e r e d   to   sericite;   al bite   twins   absent.

Si ll i m a n i t e   10 #   M i c r o c r y s t a l l i n e   ne ed le li k e   idiob la st ic   grains   i n
f i b ro us   clu st er s   0. 2   to   0. 01  mm. ;   c o n t a i n e d  w i t h i n  quartz,   bio-
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tite   and  m i c r o c l i n e5   p r efe rr ed  o r i e n t a t i o n »
M us cov it e   Tr,   Idioblastic   to  xenoblastic   grains   0,3   to  0,01  m m , ;

as so cia te d  w i t h  microcline.
Ga rn e t   Tr,   Xenoblastic   grains   0,3   to   0,01  mm,  5   isotropicj   fractured;

pale  p i n k   color.
Zi rc o n   Tr,
Leuc ox ene   Tr,
Ma gne ti te   Tr,

Fabrics   Gneissose,   lepidoblastic   to   nem a t ob l as t ic ,   p o r p h yr o bl a st i c,  
fine-   to  medium-grained.

Probable   rocks   Sillimanite-plagioclase-biotite-quartz-microcline  
rneiss.

0,   D,   Rob in so n   Routt   County   CL-11*6
#1   Robert   Kagie   1*H-87W,   sec   29   RT-8-2

Cuttings  
1*7 7 0 - 8 0   ft.

Quartz   1*8%   Xenoblastic   grains   0,5   to   0,01  m m . ;   strongly  to   severely  
strained  and  fractured;   grain  borders   sutured  and  granulated.

Biotite   30%   Elonga te   shredlike   xenoblastic   grains   O.f?   to   0.01  mm.;
pl eochroic   f r o m  pale   greenish-y el low   to  brow ni sh- gr een   or  f r om  
pale   b r o w n   to   da rk   reddish-brown;   slightly   altered   to   chlorite;  
pr ef er r ed   orientation.

Sillimanite   lf>%   Microcry sta ll ine   needlelike   idioblastic   grains   in
fibrous   clusters   l.£   to  0 . 0 1  m m . ;   con tained  w i t h i n  quartz   and  
biotite;   pr e f e r r e d   orientation,

Plagioclase  7 %   Oligoclase;   xenoblastic   grains   0.5   to   0.05  mm.  ;   stro ng -
l y  to   c om pl ete ly  a lt ered   to   sericite;   albite   twins   obscured.

Leucoxene   Tr.
Zir co n   Tr.
Pyrite   Tr.

Fabrics   Schistose,   lepidoblastic   to  nematoblastic,   n on - po r ph y r o b l a s t i c ,  
fine-grained.

Probable   rocks   Pl agi oc la se- si llimanite-biotite-quartz   s c h i s t .

0.   D.   R ob i n s o n   Ro u t t   Count y   CL-lI*6
# 1  Ro b er t  Kagi e   i*N-8 7W,   sec   29   RT-8-3

Cuttings
1*780-95  ft.
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Quartz  k.0%   Xenoblastic   grains   1  =  0   to   0.01  mmoj   strongly  to   severely  
strained  and  fractured;   grain  borders   sutured  and  granulated.

B i otite  2 $ %   El ongate   shredlike   xenoblstic   grains   1.0   to  0.05  m m . ;   pleo-  
chroic   fr om  pale   greenish-yellow  to  brownish -gr ee n   or  from  pale  
brow n  to   dark   reddish-brown;   slightly  altered   to   chlorite;   p r e -
fer re d   orientation.

Plagioclase   l£$   Oligoclase;   xenoblastic   grains   1.5   to   0.05  m m . ;   strong-
l y  to   c om pl ete ly  altered   to   sericite   and  calcite;   albite   twins  
obscured.

Sillimanite  1 $ %   Microcry sta ll ine   needlelike   idioblastic   grains   in  fi -
brous   clusters  3 = 5   to  0 . 0 1  m m . ;   contained  w i th i n   quartz   and  
biotite;   p r efe rr ed  orientation.

Microcline   5%»   Xenoblastic   grains   to   0.3   m m . ;   microperthitic.
Mu sco vi te   Xenoblastic   grains   0.3   to   0.01  m m . ;   associated  wit h  microcline.
Sphene   Tr.
Leucoxene   Tr.
Z i rco n   Tr.

Fabrics   Schistose,   lepidoblastic   to   n e ma t ob la st ic,   n on - por ph yr obl as tic ,  
fine-   to   m ed i um   grained.

Probable   rocks   Mi cr ocline-sillimanite-plagioclase-biotite-quartz   s c h i s t .

Texaco,   Inc.   Routt   Coun ty   CL-llt7
# 1   Colvert  6N -8 6W,   sec   7   RT- 9-1

Core   chip  
5 6 0 0   ft.

S ericite   ( clay)  6 8 %   Microcry st all ine   grains;   m at r i x   of   rock;   p a r t l y  
altered   to  muscovite.

Quartz  2 0 %   Subangular   to   subrounded  grains   0.5   to   0.01  mm.  ;   m ode ra te-
l y  to   strongly   strained.

Microcli ne   5$   Suba ng ula r   grains   0.5   to  0 .01   m m . ;   distinct  pol ys yn the -
tic   twins.

Biotite  2 %   Irregu lar ly -sh ap ed  grains   0.2   to   0.01  mm.;   pleochroic   f ro m  
pale  ye ll ow ish -g re en   to   dark  b ro w ni s h - g r e e n .

Muscovite  2 %   Shredlike   grains   0.01  mm.
Chlorite  1 %   Mi crocrystalline   grains   in  matrix.
Irrite  V %   Idioblastic   crystals   0.01  mm.
Leucoxene  1 %
Apa tite   Tr.
Zi rc on   Tr.

Fabric  :   Sedimentary,   detrital,   poorly-sorted,   su bangular   to   subrounded
grains,   fine-grained.

Probable   rocks   Sand y   or   silty   s h a l e .



T-1060 l 6 l

Texaco,   Inc»   Routt   County   CL-lU?
#1   Colvert  6N-8 6W,   sec   7   RT-9-2

Core   chip
S6 1U- 15   ft.

Quartz  9 1 %   Sub  rounded  to   round ed   grains   lt»0   to   0»01  mm»  3   mod er ate ly
to   severely   strained   and  fractured;   grain  borders   sutured;   some  
granulated;   overgrowths   in   optical   continuity  w i t h  pa re nt  
grain.

Microcl in e   Tr.   Subroun de d   grains   1.0   to   0.2  m m . ;   faint  polysynthetic  
twins.

Biotite   Tr.   Shredlike   to   subrounded  grains   0.1   to   0.01  m m . ;   o ccu r  in-  
terg ranularly   and   enclosed  w i t h i n  q u a r t z .

Musco vit e   Tr.   Elon ga te   shredlike   grains   0.1   to   0.01  mm.
Sphene   Tr.
Zir co n   Tr.
Hematite   Tr.
lyrite   Tr.
Voids  3 %   Some   m a y  be   due   to  loss   of   grains   during  pr epa ra tio n   of   thin  

section.

F a b r i c $   Sedimentary,   detrital,   well-sorted,   subrounded  to   ro un de d   grains,  
medium-grained,   cataclastic   ( may  be   slightly  m e t a m o r p h i c ) »

Probable   rocks   Q u a r t z i t e „

Texaco,   Inc.   Routt   Coun ty   CL-lU?
# 1   Colvert  6N -8 6W,   sec   7   RT-9-3

Core   chip  
5623-2 7   ft.

Quartz  9 8$   Sub  ro unded   to   rou nd ed  grains   3°0   to   0.01   mm.  ;   mo de r a t e l y   to  
se verely   strained  a nd   fractured;   grai n  bor ders   sutured   and  
granulated;   overgrowths   in   optical   continui ty  w i t h  par e nt   grain.

Calcite  1 %   An gu la r   to   subangular  xenoblastic   grains   0.5  to   0.05  m m . ;  
occur   in   discontinuous   bands   and   scattered  throu gh out   rock.

M i cr oc lin e   Tr.   Su br ou nd ed  grains   1. 0   to   0.01  ram.;   fa in t  pol ysynthetic  
twins.

Biotite   Tr.   Shredlike   to   subrounded   grains   0.05   to   0.01  m m . ;   occur  in-  
tergranu la rly   and   enclo sed  wi th i n   q u a r t z .

M u sco vi te   Tr.   Elong ate   shredlike   grains   0.1   to  0.01   mm.
Sphene   Tr.
Hematite   Tr.
Void s  \ %   Some  m a y  be   due   to   loss   of   grains   during  pre pa ra t io n   of   th in  

section.
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Fabrics   Sedimentary,   detrital,   well-sorted   subrounded  to   rounded  grains,
medium-grained,   cataclastic   ( May  be   slightly  metamorphic)»

Probable   rocks   Quartzite»

Texaco,   Inc»   Routt  C o un t y   GL-II4.8
# 1  K in g  Mo un t ai n  Unit-   1S-8£W,   sec   2   RT-10-1
Go vernment   Core   chip
( # 1   Sampson-Government)   U0 0 6 - 1 3   ft.

Microc li ne  h!?%   Xenoblastic   grains   7*0  to  0 » 1   m m , ;   distinct  to   faint  
polysynthetic   twins;   microperthitic;   poikilobla st ic all y   e n -
close   quartz,   plagioclase,   apatite   and   chlorite.

Plagioclase  3 7 %   Albite   to   oligoclase;   xenoblastic   grains   3.5>   to   0.1  
m m , ;   severely   altered  to   sericite;   albite   and  pericline   twins;  
m y r m e k i t i c ,

Quartz  1 $ %   Xen oblastic   grains   2.0   to   O.Of?  mm»;   severely   strained  an d  
fractured;   grai n  borders   sutured  and   granulated;   some   grains  
occur   in   aggregates.

Sericite  3 %   Microcrys ta ll ine   grains   in  aggregates   1. 0   to   0.2   m m . ;  
alterat io n  pr odu ct   of   original  biotite   grains.

Chlorite   Tr.   Irregu lar ly -sh ap ed  masses   0.5   to   0.01   m m . ;   associated  
wi th   sericite   in   altered  biotite.

Epidote   Tr.   Aggregat es   of  xenoblastic   grains   0.01  m m . ;   ass oci at ed  w i t h  
sericite   in  al te re d  biotite   and  w i t h  magnetite,

Le uc oxene   Tr.
M a gne ti te   Tr,
Apatite   Tr.
Zirc on   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   non-porphyroblastic,   coarse-grained.
Probable   rocks   Q u art z- pia g i oclase-microcline   g n e i s s .

Pan  Am e ri c a n   Routt   Cou nty   CL-198
Petr ol eum  Corp.   7N-87W,   sec   13   RT -11-1
#1   Jones   Core   ch ip

5757-61*   ft.

Micr oc lin e   30%   Xenob las ti c   grains   3°5   to   0.05   m m . ;   distinct   to   faint  
polysynthetic   twins;   microperthitic;   p oi k ilo bl ast ic al ly  e n -
close   quartz,   plagioclase,   apatite,   muscovite,   and  alt er ed  
biotite.

Quartz  3 0 %   Xenoblastic   grains   1.0   to   0,05  m m . ;   strong ly   strained   and
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fractured;   sutured  borders;   grains   occur  in   aggregates   and  
bandso

Plagioclase  2 $ %   Oligoclase;   xenoblastic   grains   1.5>   to   0.2  mm.;   severe-
ly   altere d  to   sericite;   albite   twins   obscured.

Biotite  1 %   Elongate   shredlike   xenoblastic   grains   0.5   to   0.1   m m . ;
severely   to   complete ly   altered  to   sericite,   muscovite,   and  
hematite;   pre fe rr e d   orientation.

Musc ov ite   Elongate   shredlike   xenoblastic   grains   0.5   to   0.05  m m , ;
associat ed  w i t h   al tered  biotite;   prefe rr ed   orientation.  

Leucoxene  1 %
Magn et ite   1%
Hematite  1 %
Epidote   Tr.
Ap atite   Tr,
Zircon   Tr.
Calcite   Tr.

Fabrics   Granoblastic,   n on - po r ph y ro b la s ti c ,   medium-grained.
Probable   rocks   Muscovite-biotite -p lag io ela se -q uar tz -mi cr oc lin e   g n e i s s .

Hornblende  )\0%   Xenoblastic   grains   1 .0   to   0.1  m m . ;   pleochroic   fr o m
pale   greenish -ye ll ow   to  b r ow ni sh -gr ee n   or   green;   po i ki lo bla s-
tic a ll y  enclose   apatite,

Plagioc lase   33$   Andes ine   to   labradorite;   xenoblastic   grains   1.0   to  
0.2  m m , ;   m od e ra t el y   to   severely   altered   to   sericite;   w e a k l y  
zoned;   albite   and  pe ri cli ne   twins.

Quartz   15$   Xenoblastic   grains   0.5   to   0.1   m m . ;   m od er at ely   strained  
and  fractured.

Magn et ite  1.0%   Xenoblastic   grains   0.3   to   0.05  m m . ;   associa ted  w i t h  
hornblende.

Ap atite  2 %
Biotite   Tr.   Xen oblastic   grains   0.2   to  0.01  m m . ;   pleochroic   fr o m  pale  

br o w n   to   greenish-brown;   associat ed  w i t h  h o r n b l e n d e .
Ga rn e t   Tr.   Xenoblastic   grains   0.3   to   0.05  m m . ;   isotropic  ;   fractured;  

ve ry  pale   pink   color.
Sphene   Tr.
Le uc oxene   Tr.
Zirc on   Tr.
Hematite   Tr.

Pacific   Natural   Gas   Expl.   R out t   County  
Southe rn  U n io n   Prod.   W - 8 9 W ,   sec   35
# 2 6- 3 5   Pagoda   Unit

C L - 207  
RT-12-1  
Cuttings  
701*2-1*6   ft
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Fabrics   Gneissose,   nematoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Magnetite-bearing  quartz-plagioclase-hornblende   gneiss.

Pacific   Natural   Gas   Expl.   Routt   County   C L - 207
So uthern   Unio n   Prod.   I1N -8 9W,   sec   35   RT-12-2
#26- 35   Pag oda  Unit   Cuttings

701*5-52   ft.

Plagioclase   50$   Oligoclase;   xenoblastic   grains   2.5   to   1.0  mm.;   m o d e r -
ately   alt ered   to   sericite;   albite   twins;   and   also   andesine   to  
labradorite;   xenoblastic   grains  1 . 0   to  0 „ 5  m m . ;   strongly   to  
severely   altered   to   sericite;   albite   an d  pericline   twins.

Quartz   1*5$   Xenoblastic   grains   2.0   to   0.05  m m . ;   m od e ra t el y  to   sever ely  
strained   and  fractured;   grain  borders   sutured   and  granulated;  
enclose   subrounded  grains   of  plagioclase   an d  hornblende.

Mic ro cli ne   3$   Xenoblastic   grains   1.5  m m . ;   microperthitic,
Biotite   2$   Shredlike   xenoblastic   grains   0.3   to   0.01  mm.;   pleochroic   f r om  

pale   y e l l o w   to   reddish-brown;   faint  pr efe r re d   orientation.
Hornblende   Tr.   Ro un d ed  xenoblastic   grains   0.05   mm.;   enclos ed  w i t h i n  

quartz  «
G a r n e t   Tr.   Su b rou nd ed  xenoblastic   grains   0.2   to   0.1  m m . ;   isotropic;  

fractured;   ve ry  pale   pink   color.
Musco vi te   Tr.
Ma gn eti te   Tr.
Hematite   Tr.

Fabrics   G r a n o b l a s t i c ,   non-porphyroblastic,   medium-grained.
Probable   rocks   Qua rtz-plagioclase   g n e i s s .

Texaco,   Inc.   Routt   Cou nt y   C L - 211
# 1   Pe av y  8N -8 6W,   sec   27   RT-13-1

Cuttings  
3260-65   ft.

Va ri e t y  #1,   fragments   make   up   1*0$   of   thin   section.

Seric it e   35$   Xenoblastic   masses   0.05  mm.   to  microcrystalline;   alt era -
tion  pr o du c t   of   bio tite   and   of   original   plagioclase.

Quartz   25$   Xenoblastic   grains   0.1   to   0.01  m m . ;   mod e ra t el y  to   strongly  
strained;   sutured  borders.

Calcite   20$   Xenoblastic   grains   0.5  mm.   to  macrocrystalline;   replace-
men t   mineral.

Bi ot ite   10$   Xenoblastic   trains   0=3   to   0.01   m m . ;   pleochroic   f r o m  pale
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yellow  to   dark  green;   preferred  orientation.
Leucoxene  10%  Xenoblastic   masses   0.1   to   0 o01  mm.   composed  of  micro-

crystalline  grains.

Fabrics   Gn e i s s ose,   lepidoblastic,   non -p orp h yr o bl a st i c,   fine-grained.
Probable   rocks   Bio ti te -calcite-quartz-sericite   gneiss   ( altered  biotite-  

quartz-plagioclase   g n e i s s „)

V a r i e t y  #2,   fragments   make   up  3 % %   of   thin   section.

Quartz   35%   Subang ula r   to   subrounded   grains   0,75   to   0.01  mm,  ;   sl ightly  
to   severely   strained;   some   grains   composed   of   highly   sutured  
aggregates.

Sericite   25%   Microcr ys tal li ne   grains   composing   the  m at r i x  of   the  
rock,

Calcite   20%   Xe no blastic   grains   0,5  mm,   to  mic ro crystalline   occur
interst it ial ly   to   quartz   and  fe ldspar   grains   as   matrix;   also  
occur   in  veinlets,

M i cr oc lin e   8%   Su br ou n de d  grains   0,2   to   0.05   mm,  ;   distinct  pol ys yn t he -
tic   twins  o

Plagioclase   7%   Su b ro u nd e d   grains   0,5   to   0.05   m m . ;   severely  to   co mplete-
l y   altere d   to   sericite.

L e uco xe ne   2%
Hematite  2 %
Biotite   1%

Fabrics   Sedimentary,   detrital   and   crystalline,   fine-grained.
Probable   rocks   Calcare ous   silty  a r k o s e .

V a r i e t y  #3,   fragments   make   up   15%   of   thin   section.

Calcite   58%  M a sse s   of  micr ocrystalline   grains   5»0  to   0.05  m m . ;   m a y  be  
cementing  material.

Quartz  k 0 %   Xenoblastic   grains   0.05  mm.   to   microcrystalline;   severely  
strained   and   fractured;   g ra in  borders   sutured  and   granulated.

Hematite   2%

Fabrics   Granoblastic,   non -p orp h yr o bl a st i c ,   v e r y  fine-grained.
Probable   rocks   Qua rt z! t e .   ( may  pos si b ly  be   a  metamorphic   rock  fragment

in  a   se di men ta ry   rock.)

V a r i e t y  #1*,   fragments   make   up   10%   of   thin   section.

Hornbl ende   65%   Idioblastic   to  xenoblastic   grains   0. 5   to   0.01  m m . ;   p l e o -
chroic   f r o m  pale   green  to   dark   gree n   or  bluish-green.

Plagioclase   15 %   Andesine;   xenoblastic   grains   0.2   to   0.05  m m . ;   slightly  
al tered   to   sericite;   albite   twins   v e r y  indistinct.
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Biotite  \ 0 %   Idioblastic   to  xenoblastic   grains   0„1   to   0.01  ram.  ;   p l e o -
chroic   f r om  pale  ye l lo w   to   dark  brownish-green;   associated  w i t h  
h o r n b l en d e;   pr efe r re d   orientation.

Leucoxene  5 %   Xenoblastic   masses   of  microcrystalline   grains;   associated  
w i th  magnetite.

Magne ti te   5$   Xenoblastic   grains   0.05   to   0.01  ram.

Fabric;   Schistose,   ne m at o bl a st i c,   non-porph yro bl ast ic ,   fine-grained.
Probable   rocks   Biotite-plagioclase-hornblende   s c h i s t .

Texaco,   Inc.   Routt  Co un t y   C L - 211
#1   Peavy   8N-86W,   sec   27   RT-13-2

Cuttings  
3265-7 0   ft.

Va ri ety  #1,   fragments   make   up  6 $ %   of   t hi n   section.

Quartz  Q 0 %  Xenoblastic   grains   0.1   to   0.01  mm.  ;   strongly   to  severely
strained;   grain  borders   sutured  and  granulated.

Plagioclase  1 0 %   V ar i e t y  not   determined;   xenoblastic   grains   0.05   to  
0.01   m m . ;   severely   to   completely  al tered  to   sericite.

Biotite   Shredlike   xenoblastic   grains   0.2   to   0.01  ram.;   pleochroic
fr om  pale   gr ee nish-yellow   to   dark  brownish-green;   mo de r at e ly  
altered  to   chlorite   ( pennine).

Calcite   5$   Mass es   a nd  ve inlets   of  microcrystalline   g r a i n s .
Musc ov ite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   non -p orp h yr o bl a st i c,   v e r y  fine-grained.
Probable   rocks   Biotite-plagioclase-quartz   gneiss   or   q u a r t z i t e .

V a ri e t y   #2,  fragments   make   up   35$   of  thin   section.

Quartz   50$  Subangular   to   subrounded  grains   0.5   to   0.01  ram.  ;   slightly
to  mode r a te l y   strained.

Sericite   U5$   Microcrys ta lli ne   grains   composing   the   m at r ix   of   the   rock.
Plagioclase   5$   Sub  rounded   grains   0.3   to   0.05  mm.;   severely  to  com-

ple te ly   altered   to   sericite.

Fabrics   Sedimentary,   detrital,   fine-grained.
Probable   rocks   Shal y   a r k o s e .
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T e x a c o „   Inc  
#1   Peavy

Routt   County  
8N-86W,   sec   27

C L - 211  
RT-13-3  
Cuttings  
3275-80   ft

Quartz   80̂    Xenoblastic   grains  0„5   to   0 o01  mra0;   strongly   to  severely
strained;   grain  borders   sutured   and  granulated»

Sphene  1 0 %   Elongate   xenoblastic   grains  O d  to   0»01   mm»
Mu sco vi te  $ %   Shredlike  xenoblastic   grains   0»05   to   0»01  mm»
Calcite   Xenoblastic   grains  0»!  mm»   to   microcrystalline;  occur   in

mas se s   and  veinlets  «
Plagioclase   Tr»   Va ri ety   not   determined;   xenoblastic   grains   0.2   to  

0„05  irniio  ;   faint   albite   t w i n s .

Fabric  %   Granoblastic,   non -p or p hy r ob l as t i c,   v e r y  fine-grained.  
Probable   rocks   Qu ar tzi teo

V a ri e ty  #1,   fragments   make   up   70̂    of   thin   section»

Quartz   86$   Xenoblastic   grains   0»5   to   0»01  mm»;   mo de r a te l y   to   stron gly  
strained,   sutur ed   and   g r a n ul at e d»

Sphene   5$   Elong ate   xenoblastic   grains   0.05   to   0.01   mm.
Calcite   5$   Xenoblastic   grains   0.05  mm.   to  microcrystalline;   oc cu r  in  

masses   and  v e i n l e t s .
Mu sc ovite  2 %   Shredlike   xenoblastic   grains   0.05   to   0.01  ram.
Hematite  2 %
Plagioclase   Tr.   Oligoclase;   xenoblastic   grains   0.5   to   0.05  ram.;   a l -

bite   twins   indistinct.

Fabrics   G r a n o b l a s t i c ,   non-porphyroblastic,   fine-grained.
Probable   rocks   Quartzit e »

V a r i e t y  #2,   fragments   make   up   30$   of   thin   section.

Quartz   80$   Xenoblastic   grains   O d   to   0.01  ram.;   mode ra tel y   strained,  
sutured   and   granulated;   make   up   subangular  fragments   of   q ua r t-
zite   2.5   to   0.05  ram.

Calcite   20$   Xenoblastic   grains   0.2   ram.   to   microcrystalline;   comprises  
the   matrixo

Hematite   Tr.

Texaco,   Inc.
#1   Pe av y

Ro utt   Coun ty  
8N-86W,   sec   27

C L -211  
RT -1 3- U  
Cuttings  
3280-8U   ft



T-1060 1 6 8

Fabric:   Sedimentary,   detrital,   fine-grained.
Probable   rock:   Ca lcareous   quar tz ose   s a n d st on e .

Tennessee   Gas   T r a n s .   Saguache   Cou nty   CL-199
# 1   State   "B"   1| 1N-7E,   sec   lU   SG-1-1

( HMPM)   Cuttings
i o i U o - 5 0   ft.

Plagioclase   £0$   Oligoclase;   xenoblastic   grains   0.5   to  0.1  mm.  ;   slight-
ly   alter ed   to   sericite;   albite   twins;   some   grains   have   albite  
rims.

Quartz   25%   Xenoblastic   grains   0.5   to   0.05  mm.  ;   slightly   strained;  
sligh tl y   sut ured  b o r d e r s .

Microcl in e   10$   Xenobl as tic   grains   0.5   to  0.05   m m . ;   distinct  p ol ys ynt he -
tic   twins.

Musco vi te   5%   Sh re dlike  xenoblastic   grains   0.5   to   0, 0 5  mm.
Biotite   5%   El ongate   idioblastic   to  xenoblastic   grains   1. 0  to  0.1  m m . ;  

pleochroic   f ro m  pale   gre eni sh- br own  to   dark   greenish-brown;  
p r ef e rr e d   orientation.

Magnetite   5$   Idioblastic   to  xenoblastic   grains   0.2   to   0.05  mm.
Apatite   Tr.   Xenoblastic   grains   0,1   to   0.05   mm.
Chlorite   Tr.   Elongate   xenoblastic   grains   0.2   to   0.05  mm.;   alteration  

p r od uc t   of   biotite.

Fabrics   Gneissose,   l e p id o bl a st i ct   non -p or ph y ro b la s ti c ,   fine-grained.
Probable   rock:   Biotite-muscovite-mic r ocl in e-q ua rt z-n la gio cl as e   gneiss.

Tenn es see   Gas   Trans.   Saguache   Coun ty   CL-199
#1   State   "B"   U1N-7E,   sec   lit   SG-1-2

( NMPM)   Cuttings
1 0 3 0 0 - 1 0  ft.

V a r i e t y  #1,   fragments   make   up   90$   of   thin  section.

Plagioclase   U5%   Oligoclase;   xenoblastic   grains   0.5   to   0.1   mm.  ;
slightly  a lt e re d  to   sericite;   albite   twins;   some   grains   have  
albitic   rims.

Quartz   25%   Xenoblastic   grains   0.3   to   0.05  m m . ;   slightly  strained;  
slightly   sutured  borders.

M i cr oc lin e   15%   Xenoblastic   grains   0,3   to   0.1  ram.;   distinct  p o l y s yn -
thetic   twins;   p oi k ilo bl ast ica ll y   enclose   quartz.

Ma gnetite  1 %   Idioblastic   to  xe no blastic   grains   0.2   to  0.01  ram.
Bi oti te   5%   El ongate   idioblastic   to  xenoblastic   grains   0.5   to   0.05  mm,  ;
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p leochroic   f r o m  pale   gre enish-yellow   to   v e i y  dark   greenish-  
brown;   pr ef e r re d   orientation.

Mu scovite  2>%   Shredlike   xenoblastic   grains   0.3   to   0.0£  mm.
Apatite   Tr.   Xenoblastic   grains   0.1   to   0.0£  mm.
Chlorite   Tr.   Elongate   xenoblastic   grains   0.1   to   0.0£  m m . ;   alte ra ti on  

pro du ct   of   biotite.

Fabric  $   Gneissose,   l e p i d o b l a s t i c ,   non -p or ph y ro b la s ti c ,   fine-grained.
Probable   rocks   Biotite-magnetite-microc lin e- qu art z- pla gi oc las e   g n e i s s .

V a ri et y   #2,   fragments   make   up   10#   of   thin   section.

Plagioclase  3$%  Oligoclase;   xenoblastic   grains   0 . 75   to   0.1  mm.;   no  
altera ti on   to   sericite;   albite   twins   rare.

Biotite   32#   El ongate   idioblastic   to  xenoblastic   grains   1 .0   to   0,02  
mm.;   p le oc hro ic   f r o m  pale   ye l l ow   to  brown.

Hornbl en de   22#   Xen oblastic   grains   2.2   to   0.1  m m . ;   poi ki lo bla st ica ll y  
enc lose  plagioclase,   biotite,   and  apatite;   pleochroic   f ro m  
ye ll o wi s h- g re e n  to  bluish-green.

Sphene   2#   Fra ct ur e d   a n d  corrod ed  xenoblastic   grains   0.2   to   0.02  mm.
Epi dote   Tr.   Xenobl ast ic   grains   0.3   to   0.1  mm.  ;   associated  w i t h  bi o -

tite.
Apa tit e   Tr.
Ma gn et it e   Tr.
Hematite   Tr.

Fabrics   Schistose,   lepidoblastic   to  ne m at o b l a s t i c ,   n o n- p or p hy r ob l as t ic ,  
medium-grained.

Probable   rocks   Hornblende-bio ti te -pl a gi ocl as e   s c h i s t .

Te nnessee   Gas   Trans.   Saguache   County   C3>199
# 1   State   "B"   lOH-TE,   sec   l U   SG-1-3

( NMPM)   Cuttings
1 0 32 0 -3 0  ft.

Plagioclase   28#   Oligoclase;   xenoblastic   grains   1. 2   to  0.2  m m . ;   slight-
l y  a lt ere d   to   sericite;   albite   twins;   some   grains   have   narr ow  
rims   of   albite.

Quartz   22#   Xenoblastic   grains   0.2   to   0.02  mm.  ;   slightly   strained;  
sl ightly   sutur ed  b o r d e r s .

Bio ti te   7#   El ongate   idi oblastic   to   xenoblastic   grains   0.3   to   0.01  mm.  ;  
pl eo chr oi c   f r o m  pa le   greeni sh -y ell ow  to   dark  brownish-green;  
p r ef e rr e d   orientation.

M u sco vi te   2#   Shredlike   xenob las ti c   grains   1.0   to   0.02  mm.
M a g n et i te   2#   Idioblastic   to  xeno blastic   grains   0.3   to   0.01  mm.
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Microcl in e   Tr.   Xenoblastic   grains   0.2   to   0.0f>  mm.
Apatite   Tr.

Fabrics   Gneissose,   l ep i do b l a s t i c ,   no n- p or p hyr ob la sti c,   fine-grained.  
Probable   rocks   Mu sco vi te- bi otite-quar tz-plagioclase   g n e i s s .

F r e d  Turner   San  Migu el   Cou nt y   CL-1U9
# 1   F.   H.   Buss   UiN-13W,   sec   26   SM-1-1

( NMPM)   Core   chip
8UU9-8790  ft.

Plagioclase  h 9 %   Oligoclase;   xenoblastic   grains   2.5   to   0.2   m m. 5   al-
b it e   twins   indistinct;   myrmekitic;   po iki lo bla st ic all y  enclose  
biotite.

Quartz   25#   Xenoblastic   grains   2.5   to   0.05  m m . ;   mod er at e ly  to   strongly  
strained   and  fractured;   grain  borders   sutured.

Mic ro cli ne   15#   Xenoblastic   grains   ti.5   to   0.05   mm.;   distinct  po lysyn-
thetic   twins;   Ca rlsbad  twins;   mi c ro p e rt h it i c;   poiki lo bla st ica l-
ly  enclose   plagioclase,   q u a r t z ,   biotite,   and  m a g n e t i t e .

Biot ite   5#   Shredlike   xenoblastic   grains   0.5   to   0.05  mm.;   pleochroic
f r o m  v e r y  pale   y e l l o w  to   dark  brownish-green;   mo de ra te ly  alter-
ed   to   chlorite;   pre fe rr e d   orientation.

Ep idote   3#   Xenoblastic   grains   0.5   to   0.01  m m . ;   associated  w i t h  bio-
tite   an d   h o r n b l e n d e .

Mag ne tit e  2 %   Idioblastic   to   xenoblastic   grains   0.3   to   0.05  mm.   asso-
ciat ed  w i t h  biotite   and   h o r n b l e n d e .

Sphene   1#   Xenoblastic   grains   0.3   to   0.05  mm.;   associated  w i t h  m ag n e-
tite;   slightly   altered  to   leucoxene.

Hornblende   Tr.   Xenoblastic   grains   0.5   to   0.01  m m . ;   pleochroic   from  
y e ll o wi sh -gr ee n   to   dark   green  or  bluish-green.

Ap ati te   Tr.
Z i rc o n   Tr.

Fabrics   Granob la sti c   to   gneissose,   lepidoblastic,   non-porphyroblastic,  
fine-   to  m e d i u m - g r a i n e d .

Probable   rocks   Bi oti te -m icr ocline-quartz-plagioclase   g n e i s s .

K er r- McG ee   San  Migu el   Co un t y   C L - 200
# 1   Placerville   U3N-11W,   sec   11   SM-2-1

( NMPM)   Cuttings
6 1 7 5 - 8 0   ft.

Plagioclase   75#   Oligocla se   to   andesine;   xenoblastic   grains   2.5   to
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0 * 1  m m , ;   mo d er a te l y  to   strongly  altered  to   sericite;   albite   and  
Carlsbad  twins;   w e a k l y   zoned;   poi ki loblastically  enclose   quartz,  
hornblende,   and  biotite.

Quartz  8 %   Xenoblastic   grains   1,0   to  0*01  m m . ;   strongly  to   severely  
strained  a nd  fractured;   grain  borders   sutured  a n d   granulated.

Biotite  7 %   Xenoblastic   grains   0.5   to   0.05  m m . ;   pleochroic   f r o m  pale  
y e ll ow ish -b row n   to  v er y   dark   greenish-brown;   dark   green  in  
basal   section;   associated  w i t h  hornblende.

Hornbl en de   5#   Xen oblastic   grains   1.5   to   0.05  m m . ;   pleochroic   fr om  
ye ll o wis h- gr een  to   dark   green  or  bluish-green.

Mic ro cli ne  3 %   Xenoblastic   grains   1.0   to   0.3  mm.  ;   distinct  p o l y sy n -
thetic   twins;   m i c ro p er t hi t ic ;   po iki lo blastically  enclose   pla -
gioclase   an d  q u a r t z .

Epi dote  2 %   Xenoblastic   grains   0.2   to   0.05  m m . ;   associated  w it h  horn-
blende   a n d  plagioclase.

Sphene   Tr.
Apatit e   Tr.
M a gne ti te   Tr.

F a b r i c $   Granoblastic   to   gneissose,   lepidoblastic   and  ne mat ob la sti c,  
medium-grained.

Probable   rock:   H o m b l e n d e - b i o t i t e - q u a r t z - p l a g i o c l a s e   g n e i s s .

Kerr-McGee  
#1   Placerville

San  Migu el   County  
U3N-11W,   sec   11  
( NMPM)

C L - 200  
S M —  2—  2  
Cuttings  
6200-05   ft.

Plagioclase  6 3 %   Oligocl ase   to   andesine;   xenoblastic   grains   3*0  to  
0 . 0 5  m m . ;   m o d e ra t el y  to   severely  al tered   to   sericite;   albite  
twins;   w e a k l y   zoned;   poikilobla sti ca lly  enclose   quartz,   m ic r o-
cline,   and  b i o t i t e .

Mic ro cli ne   15%   Xenoblastic   grains   1.5   to   0,1   mm.  ;   distinct  p ol ysyn-
thetic   twins;   m i cr o p e r t h i t i c ;   poikilo bl ast ic all y  enclose   pl a -
gioclase   and   q u a r t z .

Quartz  1 $ %   Xenoblastic   grains   2.0  to   0.01  mm.  ;   strongly  to   severely  
strained  and   fractured;   grain  borders   sutured   and  granulated.  

Biotite   5£   Xen oblastic   grains   2.0   to   0.05  mm.  ;   pleochroic   f r o m  pale
ye ll o wi sh -gr ee n   to  v e r y   dark  brownish-green;   dark   g r ee n  in  basal  
sections.

Ep id ote  \ %
Ma gn etite  1 %
Hor nb len de   Tr.
Sphene   Tr,
Ap at ite   Tr.
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Fluorite   Tr»   Xenoblastic   grains   0=0£   to   0.01  mm.;   isotropic;   in t er -
stitial   to   quartz   and  plagioclase.

F a b r i c :   Granoblastic   to   gneissose,   lepidoblastic,   n on - por ph yr obl as tic ,
m e di u m - g r a i n e d »

Probable   rocks   Bi otite-quartz-microcl ine-plagioclase   g n e i s s .

Kerr-McGee   San  M ig ue l   Coun ty   C L - 200
#1   Placerville   U3N-11W,   sec   11   SM-2-3

(NMPM)   Cuttings
6 2 k O - h $   ft.

Plagioclase  7 0 %   Oligoclase   to   andesine;   xenoblastic   grains   U. O   to  
0 . 0 5  m m . ;   m od er ate ly   to   strongly  altered  to   sericite;   albite  
and   Carlsb ad   twins;   w e a k l y   zoned;   poikil obl as ti cal ly  enclose  
quartz   and  biotite.

Quartz   15$   Xenoblastic   grains   1.5   to   0.01  m m . ;   strongly  to   se verely  
strai ned   and  fractured;   grain   borders   sutured   and   granulated;  
contain  raicrocrystalline   needles   of   r u t i l e .

Micr ocl in e   5$   Xenoblastic   grains   3»5   to   0.1   ram.;   distinct  po ly s y n -
thetic   twins;   m i c r o p e r t h i t i c ;   poi ki loblastically  enclose  p l a -
gioclase   and   quartz.

Biotite   5%   Xenoblastic   grains   1 . 0   to   0,05  mm.  ;   pleochroic   f r o m  green-
is h-yellow   to  v e ry   dark  greenish-brown;   mo d era te ly  a l te re d   to  
chlorite.

Hornblende  y %   Corroded  xenoblastic   grains   1.0   to   0.05  mm.  ;   pleochroic  
f r o m  ye llo wi s h- g re e n  to   dark  green;   associated  w i t h  b i o t i t e .

Sphene  2 %
Le uc oxene   Tr.
Epi do te   Tr.
Apa ti te   Tr.
Zir co n   Tr.
Ma gn et i te   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic   and  ne m at o b l a s t i c ,  
non - po r ph y ro b la s ti c,   m e d i u m - g r a i n e d .

Probable   rocks   Bio ti te- microcline-quartz-plagioclase   g n e i s s .

Continental   Oil   Co.   Sedgwick   Co unty   C L - 212
and   others   10N-1*7W,   sec   18   SD-1-1
# 1   Sprague   Bros.   Cuttings

66140-1*6   ft.
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Plagioclase  3 $ %   Oligoclase;   xenoblastic   grains   1.0   to   O.Of?   m m . ;   m o d e r -
ately   to   strongly   altered   to   sericite;   albite   twins;   m y r m e k i t i c •

Quartz   30$   Xenobl ast ic   grains   1 05   to   OoOl  m m . ;   strongly  to   severely  
strained   and  fractured;   grain  borders   sutured  and  granulated.

Mi crocline   25$   Xenoblastic   grains   1„5   to   0.1  m m . ;   polysynthetic   twins  
indistinct;   m i c r o pe rt h it i c;   poikil ob las ti cal ly  enclose   pl a gi o -
clase.

Biotite   10$   Xen oblastic   grains   1.0   to   0.05  m m . ;   pleochroic   f r o m  pale  
y e l l o w  to  brown;   severely  altered   to   chlorite   ( pennine);   p r e -
ferred   orientation.

Mus covite   Tr.
Leuco xe ne   Tr.
Apa tite   Tr.

F a b r i c ;   Granoblastic   to   gneissose,   l ep i do b la s ti c ,   non-porphyroblastic,  
cataclastic,   fine-grained.

Probable   rocks   Bi oti te -microcline-quartz-plagioclase   g n e i s s .

Plagioclase   30$   Oligoclase;   xenoblastic   grains   2.0   to   0.05  mm.;
mo de ra t el y   to   st ro n gl y  alt ered   to   sericite;   albite   twins   ob-
scured;   w e a k l y   zoned;   m y r m e k i t i c .

Quartz   30$   Xenoblastic   grains   2.0   to   0.01  m m . ;   strongly  to   sever ely  
strained  an d  fractured;   grain  borders   sutured  and  granulated.

Mic ro cli ne   25$   Xenoblastic   grains   1.5   to   0.1  m m . ;   polysynthetic   twins  
indistinct;   po ik i lo bl ast ica ll y  enclose   plagioclase,   some   quartz  
p r es en t   in  micrographie   i n te r gr o wt h s.

Biotite   10$   Xenoblastic   grains   1.0   to   0.05  m m . ;   pleochroic   f r o m  pale  
y e l l o w   to   brown;   strongly  altered   to   chlorite   ( pennine);   p r e -
fer r ed   orientation.

Mu sc ovi te   5$   Shredlike   xenoblastic   grains   0.5   to   0.05  mm.;   associated  
w i t h  b i o t i t e .

Leucoxene   Tr.
Apatite   Tr.

Fabrics   Granoblastic   to   gneissose,   le pi do b la s ti c ,   no n- p or p hyr ob la sti c,  
cataclastic,   medium-grained.

Probable   rocks   Mu sco vi te -bi ot ite -microcline-quartz-plagioclase   gneiss.

Continental   Oil   Co.,  
and   others  
#1   Sprague   Bros.

Sedgwick   County   CL-212
10N-b7W,   sec   18   SD-1-2

Cuttings
6647  ft.
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Ame ra da   Pe tro l eu m  C o0  
#1  Hey en

W a s h in g to n  C ounty   CL-l£0
2S-22W,   sec   7   WA -1 -1

2   Core   chips  
7998   ft.

Plagioclase   f>0$   Oligoclase;   xenoblastic   grains   to   0.1  m m . ;   strong  
l y   to   sever el y  alte re d  to   sericite;   albite   twins   obscured.

Mic ro cli ne  1 $ %   Xenoblastic   grains   3.0   to   0.2  m m . ;   m od er ate ly   alt er ed  
to   sericite;   p oi ki lob la st ica ll y  enclose   qu a r t z ,   muscovite   and  
chlorite.

Quartz  V~>%   Xenoblastic   grains   0.5   to   0.01  mm.  ;   strongly  to   severely  
strained  and  fractured;   g ra in  borders   sutured.

Calcite   15$   Xenoblastic   grains   0.2   mm.   to  microcrystalline;   occur  in  
masses   and  bands.

Sericite  3 %   Xen oblastic   masses   of  microcrystalline   grains   0.3   to
0.05>  ram.;   al teration  product   of  plagioclase   and  biotite;   as so -
ciated  w it h   calcite.

Magnetite  2 %
Musco vi te   Tr.
Chlorite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic;   non-porphyroblastic,  
m e d i u m - grained .

Probable   rock:   A l t e re d  bi ot it e-quartz-microcl ine-plagioclase   g n e i s s .

Bio tite  h0%>   Shredlike   xenoblastic   grains   1.0   to   0.05  ram.;   pleochroic  
f r o m  pale  y e l l o w is h -b r ow n  to   dark  bro wn is h   green;   severely  al-
tered   to   sericite,   muscovite,   and  hematite;   p r e f er re d   orientation.

Quartz  3 $ %   Xenoblastic   grains   0.5   to   0.01  ram.;   severely   strained  a nd  
fractured;   grain  borders   sut ure d   and  granulated.

Mu sc ovite   15$   Shredlike   xenoblastic   grains   1 . 0   to   0.01  m m . ;   asso-
ciated  w i t h  biotite;   pre f e rr e d   orientation.

Hemat it e  1 0 %   Mi cro crystalline   grains   associa ted  w i t h   alt ered  biotite.
Leucoxene   Tr.
Sillimanite   Tr.
Sericite   Tr.
Calcite   Tr.

India n  Te r ri t or y  
Illuminating   Oil  
# 1   Vorce

Washington  County   CL-153
1S-U9W,   sec  28  WA-U-1

Cuttings  
6 9 7 0 - 8 0  ft

Fabrics   Schistose,   l e p i d o b l a s t i c ,   no n-p or ph y ro b la s ti c ,   fine-grained.  
Probable   rocks   Mus co vit e- quartz-bioti te   schist   ( severely  w e a t h e r e d ) .
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Indian  Terr ito ry  
Illuminating   Oil  
# 1  Vorce

W a s h in gt o n   County   CL-153
1S-U9W,   sec   28   WA -U - 2

Cuttings  
6980-90   ft

Quartz   U5%   Xenoblastic   grains   0,3   to   0,01  i m * ;  m o d e r a t e l y   to   severely  
st rained   and  fractured;   grain  borders   sutured  and   granulated.

Biotite   25̂    Xenoblastic   grains   0,5   to   0,01  mm,;   pleochroic   from
gre en ish-brown   to   dark   greenish-brown;   severely  altered  to   seri-
cite,   muscovite,   and   hematite;   pr ef e r re d  orientation.

Musc ov ite  1 $ %   Shredlike   xenoblastic   grains   0.5   to   0.01   mm.;   associat-
ed  w i t h  biotite;   pr ef err ed   orientation.

Plagioclase   10%   Var ie ty  not   determined;   xenoblastic   grains   0.5   to
0 . 0 5   m m . ;   strong ly   to   severely  alt ered   to   sericite;   no   twinning  
apparent.

Calcite   5$   Xenoblastic   grains   0.5  mm.   to  microcrystalline.
Tourmaline   Tr.   One   xenoblastic   grain  0.2   mm.;   pleochroic   fr om  v e r y  

pale   p ur p li s h - g r a y  to' very   dark  bluish-gray.

Fabric;   Schistose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Plagioclase-muscovite-biotite-quartz   s c h i s t .

Quartz   57%   Xe noblastic   grains   0.5  to   0=01  mm.;   slightly  to   strongly  
strained  a n d  fractured;   grain  borders   sutured   and  granulated.

Mus c ov i te   20%   Shredlike   xenoblastic   grains   1. 5   to   0.01  mm.;   pr ef e rr e d  
orientation.

Biotite   15%   Xenoblastic   grains   0.5   to   0.05  mm.;   pleochroic   fr om  pale  
y e ll o w   to   dark   br ow ni sh -gr ee n  or  f ro m  pale  ye ll ow ish -g ree n   to  
dark   green;   pr ef e rr e d   orientation.

Plagioclase   Oligoclase;   xenoblastic   grains   0.3   to   0.05  m m . ;   m o d e r -
ately  to   s tr ong ly  a lt er ed   to   sericite;   albite   twins   not   apparent.

Calcite  3 %   Xenoblastic   grains   0.3   mm.   to   microcrystalline.
Ap atite   Tr.
Zircon   Tr.
Hematite   Tr.

Fabric:   Schistose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Plagioclase-biotite-muscovite-quartz   s c h i s t .

Indi an  Te rri t or y  
Illuminating   Oil  
# 1   Vorce

W a s h i n g t o n  Co unt y   CL-153
1S-U9W,   sec  2 8   WA- U-3

Cuttings  
69 9 0 - 7 0 0 0   ft
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Skiles   Oil   Co,  
#1  B rower

W a sh i ng t on  Count y   CL-l55>
! N-ii9W,   sec  3 k   WA-6 -1

Cuttings  
6 8 6 8   ft.

Plagioclase  h $ %   Oli goc la se   to  a nd esi ne5   xenoblastic   grains   0.5  to   0.01
m m . ;   strongly  al ter ed  to  sericite;   albite   twins   obscured.

Micr oc lin e  3 0 %   Xen oblastic   grains  1. 5   to   0.05  ram. 5   distinct  po l ys y n-
thetic   twins;   microperthitic;   poiki lob la st ica ll y  enclose   pl ag io -
clase   and   q u a r t z .

Quartz   20%   Xenoblastic   grains  0.3   to   0.01  m m . ;   strongly   to   severely
strained   and  fractured;   g r ain  borders   sutured  and  granulated.

Biotite  k %   Xenoblastic   grains  0.1   to   0.05  mm.  ;   pleochroic   fr o m  pale
gr ee nish-brown   to   dark   greenish-brown;   severely   to   completely  
al te red   to   chlorite,   sericite,   and  hematite;   pr ef er r ed   orientation.

Musco vi te  1 %
Magne ti te   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   p o r p h y r o b l a s t i c ,   cataclastic,   fine-grained.
Probable   rock:   Biotite-quartz-micro cl ine -p lag io cl ase   g n e i s s .

Plagioclase  67%   Oligoclase;   xenoblastic   grains   3»0   to   0.1   m m , ;   strong-
l y   altered   to   sericite;   albite   and  pericline   twins;   poikiloblasti-  
cally   enclose   quartz,   microcline,   a nd  biotite.

Quartz   30%   Xenoblastic   grains   1.5   to   0.01   mm.  ;   m od er ate ly   to   severely  
st rained  and   fractured;   g ra in  borders   sutured.

Mi cr o c li n e   2%   Xenobla st ic   grains   It.5   to   0.05  mm.  ;   distinct  p o l ys y n-
thetic   twins;   m i c r o p e r t h i t i c ;   smaller   grains   occur   interstitial-

Biotite   1%   Xenoblastic   grains   0.3   to   0.05  m m . ;   pleochroic   fr o m  green-
ish-b ro wn   to   dark   greenish-brown;   strong ly  al tered   to   c h l o r i t e .  

A p a t i t e ̂  Tr.
Hematite   T r  
Calcite   Tr.

Fabrics   G r an o b l a s t i c ,   po r ph y r o b l a s t i c ,   medium-grained.
Probable   rocks   Qua rt z-plagioclase   gneiss.

British-Americ  an  
Producting   Co.
# 1  Wis e

W e l d  Cou nt y  
8N-61W,   sec   19

CL-156  
W L —1 —1  
Cuttings  
102U0 -5 0   ft.

i y
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British- Am eri ca n  
Producting   Ccu  
#1  Wi se

W e l d  Coun ty  
8N“6lW,   sec  1 9

CL-156  
WL -1 - 2  
Cuttings  
1 0 2 6 0 - 7 0  ft

Plagioclase  6 0 %   O l i g oc la s e5   xenoblastic   grains   5>o0  to   0 o0^  m m, 5
strongly  a lt er ed  to   sericite;   albite   and  pericline   twins;   p o i -
k i lo b las ti cal ly  enclose   quartz,   microcline,   and  biotite.

Quartz  2 $ %   Xenoblastic   grains   1.0   to   0.01  ram.;   mod er at ely   to   severely  
strai ne d  and  fractured;   g ra i n  borders   sutured.

Bio tite   10$   Xenoblastic   grains   0.5  to   0.05>   mm.;   pleochroic   fr o m  pale  
g re eni sh -ye ll ow  to   dark   gr eenish-brown  or   fr o m  pale   b r o w n  to  
dark  brown;   mode ra tel y   al tered   to   chlorite;   pref err ed   ori enta-
tion.

Microcline   5$   Xen oblastic   grains   1.0   to   0.05  ram.;   poikil ob las ti ca lly  
enclose   q u a r t z ;   smaller   grains   occur   in t er s ti t ia l ly .

Mag n et i te   Tr.
Hemati te   Tr.
Calcite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,  
fine-   to   medium-grained.

Probable   rock:   Bio ti te- quartz-plagioclase   g n e i s s .

Quartz   83$   A n g u l a r  to   subangular  xenoblastic   grains   0.5   to   0.05  m m . ;  
slightly  to  mo d e r at e ly   strained   and  fractured;   mosaic   t e x t u r e ;  
some   grai n  borders   sutured   and  granulated;   contain  m i c r oc r ys -
talline   needles   of   rutile;   grains  m ak e   up  large   subrounded  f ra g -
ments   of   quartzite  5 ° 0   to  0 . 3  m m . ;   surrounded  by   sericite.

Sericite   10$   Fil am ent s   and  mass es   of  mic  roc  rystalline   grains;   pa rt l y  
al te re d   to  muscovite.

Bio ti te   U$   Idioblastic   to  xenoblastic   grains   0.5   to   0.05  m m . ;   pl eo -
chroic   f r o m  v e r y  pale   br o wni sh -g ree n   to   dark   green;   l ar ge r  
shredlike   grains   severe ly  altered  to   muscovite   a nd  hematite;  
smaller  idioblastic   grains   cross-cut  la rg er  grains;   no  pre f er r ed  
orientation.

Musco vi te   2$   Idioblastic   to   xenoblastic  g ra i n s   0.3   to   0.05  m m . ;  
associ at ed  w i t h   sericite   an d  b i o t i t e .

He matite   1$
Sphene   Tr.

Califor ni a   Oil   Co.  
# 1   n. P. R. R.   Fe rch

W e l d  County  
8N-6 6W,   sec   27

CL-157
WL - 2 - 1  
3   Core   chips  
10619 -2 9   ft.
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Leucoxene   Tr.
Zircon  '  Tr.
Magnetite   Tr.

Fabrics   Sedimentary,   detrital,   mod er at ely   sorted,   fine-grained»  
Probable   rocks   Quartz   conglomerate   ( composed  of   quartzite   f r a g me nt s .)

California   Oil   Co.   W el d  Coun ty   CL-157
#1   U. P. RoR.   Ferch  8N -6 6W,   sec   27   WL-2-2

Core   chip  
1 0 6 2 1 ; - 2 9   ft.

Sericite   U5$   Masses   of   mic  roc  rystalline   grains;   p ar t l y  altered  to  
muscovite;   surrounds   clusters   and  individual   grains   of   q u a r t z .

Biotite   25#   Idioblastic   to   xenoblastic   grains   1.0   to   0.01   m m . ;   pl eo -
chroic   f r o m  very  pale   gr een   to   dark  brownish-green;   larger   shred-
like   grains   sever el y  alt er ed  to  muscovite   and  hematite;   smaller  
idioblastic   grains   cross-cut  larger   grains;   no   preferred   orien-
tation.

Quartz   20#   A n gu l a r   to   subangular  xenoblastic   grains   0.5   to   0.01  mm.  ;  
slightly   strained   and  fractured;   mosaic   texture;   some   grain  
borders   sutured   and   granulated;   contain  microcrystalline   needles  
of   rutile;   grains   occur   in   subrounded   clusters  1 0 . 0   to  0 . 2   mm.  
surrounded  by   sericite;   some   chert   also   occurs.

Muscovite   5#   Shredlike   xenoblastic   grains   0.1   to   0.01   m m . ;   a sso -
ciated  w i t h   sericite   an d   biotite;   crumpled   grains  2 . 0  mm.   also  
occur.

Hematite   5#   Mi cro cr ystalline   grains.
Epi dote   Tr.   Iron -ri ch   zoisite;   xenoblastic   grains   2.0   to   0.1   m m . ;  

severely  f ra ctured   and   altered   to   hematite.
Magnetite   Tr.
Zirc on   Tr.

Fabrics   S e d i m e n t a r y ,   detrital,   poorly-sorted,   angular   to   subrounded
grains;   m ed iu m   grained;   to  metamorphic,   hornfelsic,   non-porphy-
roblastic,   m e d i u m  grained.

Probable   rocks   M u sc ov ite -q uar tz -b iot ite-sericite   h o r n f e l s .(?)

California  Oil   Co.   W e l d   County   CL-157
#1   U. P. R. R.   F e r c h  8N -6 6W,   sec   27   WL -2- 3

Core   chip  
10629-31   ft.
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Quartz  $ 0 %   An g ul a r   to   su bangular  xenoblastic   grains   0=3   to   0=01   m m , ;  
slightly   to   strongly   strained  and  fractured;   mosaic   te x t u r e ;  
some   grain  borders   are   sutured   and   granulated;   grains   occur   in  
elongate   su bangular   clusters   and  bands   surrounded  b y   s e r i c it e =  

Sericite   1*0$   Masses   of  mi  c  roc  rystalline   grains;   mat rix   of   rock;   pa r t-
l y   altered   to  muscovite.

Hematite  % %   Mi cr ocr ystalline   g r a i n s <,
Leu coxene  3 %
M a gne ti te  2 %
Sphene   T r „
Zi rco n   T r c

Fabrics   Sedimentary,   detrital,   poorly-sorted,   angular   to   subangular  
grains,   f i ne - gr ai nedo  

Probable   rocks   Siltstone.

California   Oil   Co.   W e l d  County   CL-157
#1   U. P. R. R.   Fe rch  8N -6 6W,   sec   27   W L- 2 -1

Core   chip  
10631-39   ft.

Quartz  7 0 %   Ang u la r  to   subangular  xenoblastic   grains   OoU   to   0.05  m m . ;  
slightly   to   strongly   st rained  an d  fractured;   mosaic   texture;  
some   g r ai n  borders   sutured   and   granulated;   grains   occur   in  
elongate   subangular   clusters   separated   by   thin  bands   and   clusters  
of   sericite.

Sericite  2 0 %   Masses   of  microcrystalline   g r a i n s ;   some   filaments   se-
parate   individual   quartz   grains.

Biotite   5%   Shredlike   xenoblastic   grains   0.5   to   0.01   m m . ;   pleochroic
from  pale   green   to   dark   green;   larger   grains   severely   alt er ed  to  
mus covite   and  hematite;   pr ef err ed   orientation.

Mag netite  J %
Hematite  2 %
Musc ov ite   Tr.
Sphene   Tr.
Leucoxene   Tr.
Z i rc o n   Tr.

Fabrics   Sedimentary,   detrital,   poorly-sorted,   angular  to   subangular  
grains,   fine-grained.

Probable   rocks   Siltstone.
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California  Oil   Coo  
#1   UoPoRoRe   Ferch

W e l d  County  
8N -6 6W,   sec   27

CL-157
WL -2- 5
Core   chip  
10639-1*3   ft.

Quartz   65%   An g ul a r   to   subangular  xenoblastic   grains   0*3   to   0.05  m m . ;  
slightly  to   strongly  strained  and   fractured;   mosaic   texture;  
some   grain  borders   sutured;   grains   occur  in  elongate   subangular  
clusters   separated  b y   thi n  bands   and   clusters   of   sericite.

Sericite   20%   Masses   of  mic  roc  rystalline   grains;   some   filaments   separ-
ate   individual   quartz   g r a i n s ;   p ar t l y  altere d   to   muscovite.

Biotite   10%   Shredlike   xenoblastic   grains   0.5   to   0.01  m m . ;   pleochroic
f r om  pale   green   to   dark   brownish-green;   large r   grains   severely
altered   to   muscovite   and   hematite;   pr eferred   orientation.  

Magnetite   3%
Hematite   2%
Sphene   Tr.
Leucoxene   Tr.
Z ir co n   Tr.
Muscovite   Tr.

Fabrics   Sedimentary,   detrital,   poorly-sorted,   angular  to   su bangular  
grains,   fine-grained.

Probable   rocks   Siltstone.

Shell   Oil   Co.   W e l d   Coun ty   CL-158
# 1   Colorado  8N-6 0W,   sec   12   WL - 3- 1
Natio na l   B an k   Cuttings

Quartz   98%   Xenoblastic   grains   1.0  mm.   to   microcrystalline;   severely  
strained,   fractured,   and  granulated;   grain  borders   in tr icately  
sutured.

Sericite   2%   Xenoblastic   microcrystalline   grains.
Microcl in e   Tr.   Xenoblastic   grains   0.5   to   0.01  m m . ;   polysynthetic  

twins   distorted;   severely  fractured.
Hematite   Tr.

Fabrics   Granoblastic,   no n- po rp h yr o bl a st i c ,   cataclastic,   fine-grained.
Probable   rocks   Quartzite.

9920-25   ft.
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Shell  Oil   Corps   W e ld  Count y   CL-1̂ 8
# 1   Colorado   8N-60W,   sec   12   WL-3 -2
National   Bank   Cuttings

9925-30   ft.

Quartz  9 h %   Xenoblastic   grains   1»5  mm.   to   m i c r o c r y s ta l li n e;   severely  
strained,   fractured,   and  granulated;   g ra in  borders   intricately  
sutured.

Sericite   5$   Xenoblastic   masses   1.0  mm.   to  m i c r o c r y s ta l li n e.
Chlorite  \ %   Shredlike   xenoblastic   grains   1.0   to  0 . 0 1   ram.
Hematite   Tr.

Fabrics   Granoblastic,   non-porphyroblastic,   cataclastic,   fine-grained.
Probable   rocks   Quartzite.

Shell  Oil   Corp.   W e l d  County   CL-158
# 1   Colorado  8N-6 0W,   sec  1 2   WL-3-3
National   Bank   Cuttings

9930-35   ft.

Quartz   80$   Xenoblastic   grains   1.5  mm.   to   microcrystalline;   severely  
strained,   fractured,   and   granulated;   grain  borders   int ricately  
sutured.

Chlorite   10$   Shredlike   xenoblastic   grains   0.5   to   0.01  m m . ;   preferred  
orientation.

Sericite   10$   Xenoblastic   masses   1.0  mm.   to  mi c ro c r y s t a l l i n e .
Hematite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   n o n- p ro p hyr ob las ti c,  
cataclastic,   fine-grained.

Probable   rocks   Quartzite   to   sericite-chlorite-quartz   g n e i s s .

Shell   Oil   Corp.   Weld   County   CL-158
#1   Colorado  8N-6 0W,   sec   12   W L - 3 - U
N ational   Bank   Cuttings

9935-10   ft.

V a ri et y  #1,   fragments   ma ke   up   60$   of   thin   section.

Quartz   90$   Xenoblastic   grains   0. 5  mm.   to   microcrystalline;   severely  
strained,   fractured,   and   granulated;   grain  borders   intricately  
sutured.

Chlorite   10$   Shredlike   xenoblastic   grains   0.3   to   0.01   m m . ;   preferred
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orientation
Sericite   T r0
Mu sc ovite   Tr.
Hematite   Tr.

Fabrics   Granoblastic,   non -p orp h y ro b la s ti c ,   cataclastic,   fine-grained.
Probable   rocks   Qu a r t z i t e o

V a ri e ty  #2,   fragments   make   up  k 0 %   of  thin   section.

Mi cr ocl in e  $ 0 %   Xenoblastic   grains   3.0   to   0.0]?   mm.  ;   polysynthetic
twins   indistinct;   Ca rl s b ad  twins;   mi cro perthitic; strongl y   fr ac -
tured.

Quartz  k 2 %   Xenoblastic   grains   l.j?   mm.   to   microcrystalline;   severely  
strained,   f r act ur ed  and   granulated;   grain  borders   int ricately  
sutured.

Chlorite   Shredlike   xenoblastic   grains   0.3   to   0.01   m m . ;   pr eferred
orientation.

Sericite  2 %   Xenoblastic   masses   0.£  mm.   to  microcrystalline.
Hematite   1%
Biotite   Tr.
Ma gn etite   Tr.

Fabrics   Granoblastic,   po r ph y ro b la s ti c ,   cataclastic,   fine-   to  medium-

Mi cro cl ine   1*0̂    Xenoblastic   grains   £.0   to   0.0f>  mm.  ;   distinct  po ly  syn-
thetic   twins  ;   m i c r o p e r t h i t i c ;   poikilobla st ic all y  enclose   quartz  
and  plagioclase;   some   grains   strained  and  fractured;   smaller  
grains   occur   interstitially.

Quartz  3 5 %   Xenoblastic   grains   1.5   to   0.01   m m . ;   mo d era te ly  to   str ong -
l y   strained  atid  fractured;   grain  borders   sutured  and   granulated.

Plagioclase  1 $ %   Oligoclase;   xenoblastic   grains   2.0   to   0.05  mm*I
strongly   al tered   to   sericite;   albite   twins   obscured   or  absent;  
po ik il obl as tic al ly   enclose   quartz.

Mu sc ov it e  5 %   Shredlike   xenoblastic   grains   1.5   to   0.01  mm.
Sericite  h %   Xenoblastic   grains   1.0  mm.   to  microcrystalline.
Biotite  1 %
Calcite   Tr.

grained  
Probable   rocks [ uartz-microcline   gneiss

Shell   Oil   Corp.  
#1-1728   Federal

W e l d  Count y  
10N-56W,   sec   18

CL-159
WL-U-1
Cuttings  
8813   ft.
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Fabrics   Granoblastic,   po r ph y ro b la s ti c ,   cataclastic,   m ed i u m - g r a i n e d0  
Probable   rocks   Mus co vite-plagioclase-quartz-microcline   gneiss  »

Shell  Oil   C o r p0   W e l d  C o un t y   CL-159
#1-1*728   Federal   10N-56W,   sec  8   WL -U - 2

Cuttings
8830-35   ft.

Micr oc lin e  7 3 %   Xenoblastic   grains   i*o5   to   0 o05   m m , ;   distinct  po lys yn -
thetic   twins;   Carlsbad   twins;   mic ro per t hi t ic ;   poi ki loblastical-
ly  enclose   q u a r t z ,   plagioclase   and  muscovite.

Quartz  2 0 %   Xenoblastic   grains   1,0   to   0,01  m m , ;   mod era te ly  to   strong-
l y   strained   and  fractured;   grain  borders   sutured,

Plagioclase   5$   Oligoclase;   xenoblastic   grains   0,5   to   0,05  mm,;   strong-
l y  altered   to   sericite;   albite   twins   obscured   or   absent,

Musc ov ite  2 %   Shredlike   xenoblastic   grains   1,0   to   0,01  mm,
Sericite   Tr,

Fabrics   Granoblastic,   p o r p h y r ob l as t ic ,   medium-grained.
Probable   rocks   Plagioclase-quartz-microcline   g n e i s s .

Shell  Oil   Corp.   W e ld  Count y   CL-l60
# 1   K lin ge nsm it h   11N-59W,   sec  1   W L- 5-1

Cuttings  
9901   ft.

Microcline   55$   Xenoblastic   grains   ij.,0   to   0.05   mm,;   distinct   pol ys yn-
thetic   twins;   m ic r op e r t h i t i c ;   poikil obl as ti cal ly  enclose   quartz  
and  plagioclase.

Quartz   20$   Xenoblastic   grains   1=0   to   0,05  m m . ;   mod er ate ly   to   strong-
l y   strained  and   fractured,

Plagioclase   15$   Oligoclase;   xenoblastic   grains   3=0   to   0,1   m m , ;   slig ht-
ly   to   strong ly  a lt ered   to   sericite;   albite   twins;   albite   rims;  
m y r m e k i t i c .

Biotite   10$   Elongate   idioblastic   to  xenoblastic   grains   1, 0   to   0,05
mm.  ;   pleochroic   f ro m  pale  y el l o w  to   dark   b ro w n   or  greenish-brown;  
slightly  altered   to   chlorite;   pref er red  orientation.

Z i rc o n   Tr.
Hematite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   p or p hy r o b l a s t i c ,  
medium-grained.

Probable   rocks   Bi ot ite-plagioclase-quartz-microcline   g n e i s s .
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Shell   Oil   C o r p0   W e l d  County   CL-160
#1   Klin ge nsm it h   11N-59W,   sec   1   WL- ̂-2

Cuttings  
990^-10   ft.

Plagioclase  k!?%   Oligoclase;   xenoblastic   grains   2.0   to   0.3  m m . ;   slight-
ly   to  mo d era te ly   altered  to   sericite;   albite   and  pericline   twins;  
po ik ilo bl ast ic all y  enclose   quartz   and  biotite.

Quartz   30%   Xenoblastic   grains   1.0   to   0.02  m m . ;   mode ra tel y   to   strongly  
strained   and   fractured.

Microc li ne   12%   Xenoblastic   grains  1.0   to   0.1  m m . ;   distinct   polysyn the -
tic   twins;   microperthitic;   poikiloblastically  enclose   q u a r t z .

Biotite   10%   Elongate   idioblastic   grains   1.0   to   0.02  m m . ;   pleochroic
from  pale  y el l ow   to   reddish-brown   or  dark   greenish-brown;   m od e r-
ately   altered  to   chlorite;   pr eferred   orientation.

Mu sc ovi te   Tr.
Zi rco n   Tr.
Ma gn etite   Tr.
Calcite   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   n on- po rph yr ob las ti c,  
medium-grained.

Probable   rocks   Biotite-microcline-quartz-plagioclase   g n e i s s .

Shell   Oil   Corp.   W e l d   County   CL-160
# 1  K li ng ens mi th   11N-29W,   sec  1   WL -2 -3

Cuttings  
9915-20   ft.

V a r ie t y  #1,   fragments   make   up   62%   of  thin   section.

Plagioclase   20%   Oligoclase;   xenoblastic   grains   I4..O   to   0.1   mm.  ;   slight-
ly  to   strongly   altered   to   sericite;   albite   and  pericline   twins;  
po ik ilo bl ast ic al ly   enclose   quartz   and  biotite;   m y r m e k i t i c .

Quartz   35%   Xenoblastic   grains   2.2   to   0.01  m m . ;   modera tel y   to   strongly  
strained  an d   fractured;   grain  borders   sutured.

Biotite   10%   Elon gat e   idioblastic   to  xenoblastic   grains   0.2   to   0.02  
m m . ;   pleochroic   fr o m  pale   y el l o w   to   reddish-brown  or   greenish-  
brown;   slightly   al tered  to   chlorite;   pref err ed   orientation.

Mic ro cli ne   2%   Xenoblastic   grains   0.2   to   0.02  m m . ;   distinct  po lys y nt h e-
tic   twins;   po ik il obl as ti cal ly  enclose   quartz   and  plagioclase.

pyrite   Tr.

Fabrics   Granoblastic   to   gneissose,   l e pid ob las ti c,   no n- po r ph y ro b la s ti c ,  
medium-grained.
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Probable  rocks   Mcrocline-biotite-quartz-plagioclase  gneisso

Va ri et y  #2,   fragments   make   up   of   thin   section.

Plagioclase  $ 0 %   Andesine;   xenoblastic   grains   0.5   to   0.1   m m . ;   m o de r at e -
ly   to   strongly  altered   to   sericite;   albite   and  pericline   twins.

Ho rnblende   30$   Xenoblastic   grains   0.5   to   0.05  m m . ;   ragged   terminations;  
pleochroic   f rom  pale   y el l owi sh- gr een  to   dark   green   or   bluish-  
green;   poikil ob las ti ca lly   enclose   quartz   and  apatite;   prefe rr ed  
o r i e n t a t i o n .

Quartz   13$   Xenoblastic   grains   0.3   to   0.03?   m m . ;   slightly  to  mo der a te l y  
strained.

Sphene   3$   Xenoblastic   grains   0.1   to   0.05?   mm.  ;   associated  w i t h  horn-
blende   and  magnetite.

M ag net it e   2$   Idioblastic   to  xenoblastic   grains   0.2   to   0.05?  mm.
Biotite   2$   Xenoblastic   grains   0.2   to   0.01   m m . ;   pleochroic   f rom  very  

pale  y el l o w   to   dark   greenish-brown;   mode ra te ly   to   strongly  al-
tered  to   chlorite;   pre fe rr ed   orientation.

Apatite   Tr.
pyrite   Tr.

Fabrics   Schistose,   n e ma t ob l a s t i c ,   n on -po rp hy rob la sti c,   fine-grained.
Probable   rocks   Quartz-hornblende-plagioclase   g n e i s s .

Shell   Oil   Corp.   W e l d  C o u n t y   01-160
# 1   Kl ing e ns m it h   1+N-59W,   sec  1   W L - 5 - U

Cuttings  
9920-2$   ft.

V a r i e t y  #1,   fragments   ma ke   up  6 0$   of   thin   sections

Plagioclase   U7$   Andesine;   xenoblastic   grains  0.$   to   0.1  mm.;   m o d e r -
ately   to   s tro ng ly   altered   to   sericite;   albite   and  pericline   t w i n s .

Hornblende   35»$   Corroded  xenoblastic   grains   1.0   to   0.0$  mm.  ;   ragged
terminations;   pleochroic   from  pale  y ell ow is h-g re en   to   dark   green  
or  bluish-green;   poi ki lob la st ica ll y  enclose   quartz   and  apatite;  
pre fe rr ed   orientation.

Quartz   1 $$   Xenoblastic   grains   0.3   to   0.0$  m m . ;   slightly  to  m od e ra t el y  
strained.

Biotite   2$   Xenoblastic   grains   0.3   to   0.01  m m . ;   severely   to   completely  
alter ed  to   chlorite;   pr ef err ed   orientation.

Ma gn eti te   1$
Sphe ne   Tr.
Apa ti te   Tr.
Zirc on   Tr.
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Fabrics   Schistose,   nematoblastic,   non-porphyroblastic,   fine-grained.
Probable  rocks   Quartz-hornblende-plagioclase  gneiss,

V a r i e t y  #2,   fragments   make   up  k 0 %   of   thin   section,

Plagioclase  6 0 %   Oligoclase;   xenoblastic   grains   1,5   to   0,0^  mm,;   slight-
ly   to   strongly  altered   to   sericite;   albite   twins;   poik ilo bl as ti-
cally  enclose   biotite   and  q u a r t z ;   m y r m e k i t i c ,

Quartz  2 0 %   Xenoblastic   grains   1»5>   to   0 o0£  m m , ;   mode ra tel y   to   severely  
strained  an d   fractured.

Microcline  1.0%   Xen oblastic   grains   1,5   to   0,2  m m , ;   distinct  polysy nth e-
tic   twins;   m i c r o p e r t h i t i c ,

Biotite  $ %   Xenoblastic   grains   0„5   to   0,05>   m m , ;   pleochroic   fro m  pale
y e llo w   to   reddish-brown;   strongly   altered  to   chlorite;   w e a k  pr e-
fe rred   orientation,

Sericite  % %   Xenoblastic   masses   0,5  mm,   to  mi cr o cr y s t a l l i n e ,

Fabrics   Gr ano b ia s ti c ,   non-porphyroblastic,   fine-   to  medium-grained.  
Probable   rocks   Biotite-microcline-quartz-plagioclase   g n e i s s ,

Microcl in e   60$   Xenoblastic   grains   1,0   to   0,1  m m , ;   distinct  polys yn the -
tic   t wi n s;   microperthitic;   poi kil oblastically   enclose   quartz,  
plagioclase,   and  magnetite.

Quartz   20$   Xenoblastic   grains   0,5   to   0,05   m m , ;   mod e ra t el y  to   strongly  
strained   and  fractured,

Plagioclase  \ $ %   Oligoclase;   xenoblastic   grains   0=5   to   0,05  m m , ;   slight-
l y   to   stron gly  alt ered   to   sericite;   albite   twins;   albite   rims;  
m y r m e k i t i c ,

Biotite  $ %   Xenoblastic   grains   0=3   to   0,05  m m , ;   pleochroic   f r o m  pale  
gre en ish-yellow   to   dark  brownish-green;   slightly   altered  to  
chlorite;   we ak  pref er r ed   orientation,

Sphene   Tr,
Ap at ite   Tr,
Zi rc o n   Tr,
Ma gne ti te   Tr,
Hematite   Tr,

Fabrics   Granobiastic   to   gneissose,   l ep i do b l a s t i c ,   non - po r ph y ro b la s ti c ,  
fine-grained.

Probable   rock:   Bio ti te-plagioclase-quartz-microcline   g n e i s s ,

Canada   So uthern  Oil   Co,  
# 1   Doyle  N e i m a n

Yuma   County  
5N-lt6W,   sec   10

CL-162
YU-2-1
Cuttings  
63 k0  ft.
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Carter   Oil   Co»   Yuma   County   CL-I6I4.
Mo un t ai n  States   Drilling   lN-ii8W,   sec  8   YU-U-1
#1   Henik-State   Cuttings

6760-65   ft.

Plagioclase  3 8$   Oligoclase   to   andesine;   xenoblastic   grains   1. 5   to   0.1  
m m . ;   strongly   to   severely   altered   to   sericite;   albite   an d  pe r i-
cline   twins;   poikil ob las ti ca lly  enclose   qu ar t z .

Microclin e  3 0 %   Xenoblastic   grains   1.5  to   0.1  mm.  ;   distinct  p o ly sy n-
thetic   twins;   poikilo bl ast ica ll y   enclose   quartz   and  plagioclase.

Quartz  2 $ %   Xenoblastic   grains   2.5   to   0.05  m m . ;   strongly   strained   and  
fractured;   gr ain  borders   sutured   and  granulated;   co nt ai n  m i c r o -
crystalline   needles   of   r u t i l e .

Hornblende  5 %   Co rr o de d  xenoblastic   grains   0.5   to   0.05  m m . ;   pleochroic  
fr om  pale   ye llo wi s h- g re e n   to   dark   green  or  bluish-green;   p o i -
kilo bl ast ic all y   enclose   quartz   and   apatite;   preferred   orienta-
tion.

Epidote  2 %   Xenoblastic   grains   0.5   to   0.05  m m . ;   strongly  fractured;  
as sociated  with   hornblende   and  plagioclase.

Sphene   Tr.
A pa tite   Tr.
Z i rco n   Tr.
Hematite   Tr.

Fabrics   Granobiastic   to   gneissose,   lepidoblastic,   no n-p or ph y ro b la s ti c ,  
fine-   to   medium-grained.

Probable   rocks   Hornblende-quartz-microcline-plagioclase   g n e i s s .

I n dia n   Terri to ry   Yu ma   Cou nt y   C L-I6 7
Ill uminating   Oil   2S-U3W,   sec  2 1   YU-7-1
# 1   Strangeways   Cuttings

5560-70   ft.

Quartz  9 0 %   Xenoblastic   grains   1 . 0  mm.   to  microcrystalline;   slightly  
to  mo de r at e ly   strained  an d   fractured;   some   large   grains   occur  
in  bands   or   aggregates;   in tr icately  sutured  borders.

Sericite  8 %   Microcry st al lin e   shredlike   xenoblastic   grains;   prefe rr ed  
orientation.

Musc ov ite  \ %   Shredlike   xenoblastic   grains   0.3  mm.   to  macrocrystalline.
Biotite  \ %   Shredlike   xenoblastic   grains   0.05  mm.   to  microcrystalline;  

pleochroic   fr om  pale   greenish-y ell ow  to   ve r y  dark  brownish-  
green;   occur  i n  le ns -sh ap ed   aggregates;   we ak  pref er r ed   orienta-
tion.

Microc li ne   Tr.   Xenoblastic   grains   0.3   mm.   to  microcrystalline.
Leucoxene   Tr.
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Epidote   Tr«
Magnetite   Tr„
Hematite   T r 0

Fabrics   Gneissose,   lepidoblastic,   n on- po rp hyr ob las ti c,   ve r y  fine-
grained»

Probable   rock:   Sericite-quartz   gneiss   to   q u a r t z i t e »

Quartz  1 $ %   Xenoblastic   grains   0»2   mm»   to  microcrystalline;   slightly  
strained;   some   grains   occur  in   aggregates  »

Sericite  1 3 %   Micro cr ys tal li ne   shredlike   xe noblastic   grains;   weak  
pr efe rr ed   orientation»

Muscovite  $ %   Shredlike   xenoblastic   grains   0»  2   to   0»01   mm»
Biotite   Shredlike   xenoblastic   grains   0»1   mm»   to   m i cro cr yst al li ne;

pleochroic   f r o m  pale   y e llo w   to  b r o w n  or  f r o m  pale   green  to   dark  
greenish-brown;   occur   in  lens-s ha pe d  aggregates;   w e a k  preferred  
orientation»

Calcite  2 %   Xenoblastic   grains   and  masses   0»2  mm»   to  microcrystalline.  
Plagioclase   Tr.   Oligoclase;   xenoblastic   grains   0 o2   mm.   to  microc ry s-

talline;   albite   twins.
Tourmaline   Tr.   F r a ct u re d  xenoblastic   grains   0.01  ram.   to  microcr ys tal -

line;   pleochroic   from  pale   purplis h-g ra y   to   v er y   dark  bluish-  
gray.

Leucoxene   Tr.
Ma gnetite   Tr.
Hematite   Tr.
Pyrite   Tr.

Fabric:   Gneissose,   lepidoblastic,   n o n- p or p hyr ob las ti c,   v e r y  fine-
grained.

Probable   rock:   Bi ot ite-muscovite-sericite-quartz   gneiss   to   q ua r tz i te .

Indian  Ter ri tor y  
Illuminating   Oil  
#1   Strangeways

Yu ma  Co un t y  
2S-U3W,   sec   21

CL-I6 7
YU-7-2
Cuttings
# 9 0 - 9 2  ft

In dia n  T err it ory  
Il luminating  Oil  
# 1   Strangeways

Yu m a  Co un ty  
2S-li3W,   sec   21

CL-167
YU-7-3
Cuttings  
2262-80  ft

V a r i e t y  #1,   fragments  make   up   82#   of  thi n   section.
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Quartz  k $ %   Xenoblastic   grains   0.1   mm,   to  microcrystalline;   slightly  
strained,

Bio tite  2 0 %   Idioblastic   to   xenoblastic   grains  0«05>   mm.   to   mi cr ocr ys ta l-
line;   pleochroic   f ro m  pale   yellowish-green   to   dark   green   and  fr o m  
pale   y e ll o w  to  bluish-green;   preferred   orientation.

Sericite  1 $ %   Micr oc rys ta lli ne   xenoblastic   grains;   alterat ion  product.
Musc ov ite   15%   Shredlike   xenoblastic   grains   0.2   mm.   to   m ic r oc r y s t a l l i n e .
Leu coxene   5%   Opaque   xenoblastic   masses   0.01   mm.   to   mi c r o c r y s t a l l i n e .

Fabric  ;   Schistose,   lepidoblastic,   n o n- p or p hyr ob la sti c,   v e r y  fine-grained.
Probable   rock:   Mu sc ovi te -sericite-bio tite-quartz   s c h i s t .

V a r i e t y  #2,   fragments   make   up   15 %   of   thin   section.

Quartz  7 2 %   Xenoblastic   grains   5>.0   to   0.01   mm.  ;   strongly   strained   and  
fractured;   grain  b or de rs   sutured  and   granulated.

Biotite  2 0 %   Idioblastic   to   xenoblastic   grains   1.0   to   0.05?   mm.  ;   p l eo -
chroic   from  y el l owi sh -gr ee n   to   deep   green.

Muscovite   5%   Xenoblastic   grains   0.1   to   0.01  m m . ;   associat ed  with  b i o -
tite  0

Magnetite  2 %   Idioblastic   to   xenoblastic   grains   0.9   to   0.09   mm.  ;   ass oc ia -
te d  with   biotite.

Sericite  V %   Mac ro crystalline   grains  and  masses;   al ter at io n  product   of  
plagioclase.

Le uc o xe n e   Tr.
Pyrite   Tr.

Fabric  :   Granobiastic   to   cataclastic,   lepidoblastic,   n on - po r ph yr obl as ti c,
m e di u m - grained .

Probable   rock:   Mu sc ovi te -biotite-quar tz  g n e i s s .

L i o n  Oil   Co.   Yum a  Co unt y   CL-170
# 1   Ch ri sme r   2N-L&7,   sec   2   YU -10-1

Cuttings  
6789-88   ft.

Plagioclase   90$   Oligoclase   to   andesine;   xenoblastic   grains   1.0   to   0.09  
m m . ;   slightly  to   strongly  altered   to   sericite;   albite,   pericline,  
an d   Ca rlsbad   twins;   albite   rims;   m y r m e k i t i c .

Quartz  2 $ %   Xenoblastic   grains   2.0   to   0.09   m m . ;   mod e r at e ly   to   strongly  
strained  a nd  fractured;   sutured  borders;   con tain  microcrystalline  
ne edles   of   r u t i l e .

Microcline  V~>%   Xen oblastic   grains   3.0   to   0.1  mm.  ;   distinct   po l ysy nt he-
tic   twins;   m i c r o p e r t h i t i c ;   poikiloblas ti cal ly  enclose   quartz  
and  plagioclase.
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Biotite  1.0% Shredlike   xenoblastic   grains   0o£   to  0o0f>   nrnio  ;   pleochroic  
fr om  pale   y el low is h-g re en   to   dark   green;   moderate ly  alter ed  to  
chlorite;   pr ef err ed   orientation»

Epidote   T r 0   Xenoblastic   grains   0„5>   to   0 o05  ram»;   fractured;   associat ed  
w i t h  biotite»

Sphene   Tr.   Xenoblastic   grains   0 d   to   0.0̂   mm.  ;   associated  w i t h  m a g n e -
tite»

Ap atite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr»
Pyrite   Tr»

Fabric;   Granobias ti c   to   gneissose,   lepidoblastic,   po rp h yro bl as tic ,   fine-  
to   medium-grained.

Probable   rocks   Bi oti te-microcline-quartz-plagioclase   g n e i s s .

Ohio  Oil   Co.   Y u m a  County   01-171
# 1   Br op hy   I4H-I46W,   sec   31   YU-11-1

Cuttings  
6365-70   ft.

Plagioclase   35%   Ol igoclase   to   andesine;   xenoblastic   grains   1.0   to   0.05  
m m . ;   strongly   to   severely  altered   to   sericite;   albite   twins   in-
distinct.

Quartz   32%   Elonga te  xenoblastic   grains   0.5   to   0.01   m m . ;   m od e ra t el y   to  
strongly   strain ed  and  fractured;   grain  borders   sutured   and  
sligh tl y  granulated.

Microcline   20%   Xenoblastic   grains   1.0   to   0.05  m m . ;   distinct  p ol y sy n -
thetic   twins;   poi ki lo bla st ica ll y   enclose   plagioclase   a nd   quartz.

Biotite   10%   El ongate   xenoblastic   grains   0.2   to   0.01  mm.;   pleochroic  
fr om  pale   bro wn ish - gr e en   to   dark   brownish-green;   strongly   to  
severely  alt e re d   to   chlorite   ( pennine);   prefe rr ed   orientation.

Sphene   2%   Xenoblastic   grains   0.1   to   0.01  mm.;   moderate ly  to   strongly  
al te re d   to   leucoxene.

Epidote   1%   Xenoblastic   grains   0.2   to   0.01   m m . ;   fractured;   associated  
w i t h  biotite.

Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.
pyrite   Tr.

Fabric  :   Gneissose,   lepidoblastic,   no n- p or p h yro bl ast ic ,   cataclastic,
fine-grained.
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Probable  rocks   Blotite-microcline-quartz-plagioclase  gneiss.

Shell  Oil  Coo   luma  County   CL-173
#1  O l s e n   W - I18W,   sec   21   YU-13-1

Cuttings  
6672-80  ft.

Microcline  k0%  Xenoblastic   grains   I4..O  to   0. 02  mm=  ;   distinct  polysyn-
thetic   twins;   microperthiticj   poikiloblastically  enclose   quartz  
and  plagioclase„

Plagioclase  3 0 %  Oligoclase;   xenoblastic   grains  2.0  to  0=1  mm. ;   moder-
ately  altered  to   sericite;   albite,   pericline,   and  Carlsbad  
twins;   albite   rims;   myrmekitico

Quartz   22%   Xenoblastic   grains  2=0   to   0=01  m m .;   moderately  to   strong-
ly  strained  and  fractured;   sutured  borders  =

Biotite   2%   Xenoblastic   grains  0  =  2   to  0=01  mm.  ;   pleochroic   from  pale  
brown  to   dark  brown;   moderately  altered  to  chlorite;   preferred  
orientation.

Muscovite   Tr.
Zircon   Tr.
Hematite   Tr.
Pyrite   Tr.

Fabrics   Granobiastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,  
me  dium-grained.

Probable   rocks   Biotite-quartz-plagioclase-microcline   gneiss.

Texaco,   Inc.   Yuma  County   CL-17U
# 1 Blach   IS-UTW,   sec   19   YU-lU-1

Core   chip  
62U2-ij.6  ft.

Quartz   92%   Subangular   to   sub  rounded  fragments   U=0  to  0=2  non.   composed  
of  xenoblastic   grains  0 . 2  to  0 . 0 1 mm. ;   strongly  to   severely  
strained;   grain  borders   intricately  sutured  and  granulated;  
some  fragments   composed  of   cryptocrystalline   silica.

Hematite  2%  Xenoblastic   masses   0.1   mm.   to  microcrystalline;   occur  
int erstitially  to  quartzite   fragments.

Sericite  Tr.
Le ucoxene   Tr.
Pyrite   Tr.

Fabrics   Sedimentary,   detrital,   fine-grained.
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Probable  rock;   Hematitic  quartz  sandstone.

Texaco,   Inc  
# 1   Blach

Yuma  County  
IS-UTtf,   sec   19

CL-17U  
YU-lU-2  
2   Core   chips  
6550-51   ft.

Quartz   73/6   Subangular   to   subrounded  fragments   1.0   to   0.1   mm.   compos ed  
of  xenoblastic   grains   0.3   to   0.01  m m . ;   strongly  to   severely  
strained;   gr ai n  borders   intricately   sutured.

Hematite  2 0 %   Xenoblastic   masses   0.1  mm.   to  microcrystalline;   occur  in  
bands   or  layers   and   interstitially  to   quartzite   f r a g m e n t s .

Biotite   5)6   Shredlike   xenoblastic   grains   and  fragments   0.05   to   0.01
m m . ;   pleochroic   fr o m  pale   green  to   dark   green;   severely   altered  
to   chlorite,   muscovite,   and   hematite.

Sericite  2 %
Leucoxene   Tr.
Calcite   Tr.

Fabric;   Sedimentary,   detrital,   v e r y  fine-grained.
Probable   rock;   Hematite-bearing   si lt sto ne.

Quartz  k % %   Subangular  to   sub  ro unded  fragments   1.0   to   0.05   mm.  com -
po s e d  of  xenoblastic   grains   0.3   to  0.01   mm.  ;   mo d era te ly  to
severely  strained;   grain  borders   intric at ely  sutured.

He matite  k 0 %   Xenoblastic   masses   0.2  ram.   to   microcrystalline;   occur  in  
bands   or  layers   and  interstit ial ly   to   quartzite   fragments.

Sericite   15%   Mic ro crystalline   grains   associated  wit h   hem atite-rich  
layers.

Biotite   Tr.   Shredlike  xenoblastic   grains  and  fragments   0.2   to   0.01
m m . ;   pleochroic  f r o m  pale   green   to  dark   green;   severely  altered
to  m us covite   and   hematite.

Tourmaline   Tr.   Idioblastic   to   xenoblastic   grains   0.1   to  0.01  mm.  ;  
pleochroic   f ro m  colorless   to   greenish-gray;   fractured.

Texaco,   Inc  
#1  Bla ch

Yum a  County  
1S-U7W,   sec   19

CL-17U  
TU-lU-3  
Core   chip  
65U7-U8   ft

Fabrics   Sedimentary,   detrital,   fine-grained.  
Probable   rocks   Hematite -b ear in g   sil t s to n e.



T-1060 193

California  Oil   Co.  
#1   Lloyd  Mu m m

Y u ma   County  
3S-L8W,   sec   1

CL- 206  
YU-16-1
Core   chip  
652̂    ft.

Plagioclase  k & %   Oligoclase;   we ak ly- zo ne d   idioblastic   to  xenoblastic
grains   5.0   to   0.3   m m . ;   slightly  to   strongly  alt ered  to   sericite;  
a l bi t e,   pericline,   and  Carlsbad   twins;   poi ki lo blastically   e n-
close   quartz   and  biotite;   m y r m e k i t i c .

Quartz   25$   Xenoblastic   grains   6.0   to   0.01   mm.  ;   strongly   strained   and  
fractured;   grain  borders   sutured  a n d  granulated.

Biotite   15$   Xenoblastic   grains   1.0  to   0.05  m m , ;   pleochroic   fr o m  pale  
y e ll o w   to   dark   greenish-brown;   poikil ob las ti ca lly  enclose   apa-
tite   and   zircon;   prefe rr ed   orientation.

Microcline   10 $   Xenoblastic   grains   It.5   to   0.5   m m . ;   poi ki lo blastically  
encloses   q u a r t z ,   plagioclase,   and  biotite;   grains   make   up   augen  
of  microcline.

Muscovite   2$   Idioblastic   to  xenoblastic   grains   0,5   to   0,05  mm.  ;  
associated  w i t h  biotite.

Leucoxene   Tr.
A p at it e   Tr,
Zi rco n   Tr.
M a gne ti te   Tr.

Fabrics   Gneissose,   l e pi d o b l a s t i c ,   por phy ro bl as t ic ,   medium-   to   coarse-
grained.

Probable   rocks   Mi cro cl ine -b iotite-quartz-plagioclase   augen  g n e i s s .

Plagioclase   57 $   Oligoclase;   w e a k l y   zoned  idioblastic   to  xenoblastic
grains   5*5»   to   0.2   mm.;   slightly  to   strongly   altered   to   sericite;  
albite,   per icline   and  Carlsbad   twins;   poikiloblas ti ca lly  e n -
close   quartz   and   biotite.

Quartz   20$   Xenoblastic   grains   5*5   to   0.05  m m . ;   strongly   strained   and  
fractured;   g rai n  borders   sutured  a n d  granulated.

Bio tite   20$   Idioblastic   to   xenoblastic   grains   3*0   to   0.1   mm,  ;   p l e o -
chroic   from  pale  y e l l o w  to   dark   greenish-brown;   poik ilo bl as ti-
c a lly  enclose   apatite   and   zircon;   pr e fe r re d   orientation.

Mus co vit e   3$   Idioblastic   to   xenoblastic   grains   0.5   to   0,05  m m . ;   as so-
ci at ed  w i t h  b i o t i t e .

Leucoxene   Tr.

Ca lifornia   Oil   Co  
# 1   Lloyd  M u m m

Yuma  C ounty  
3S-lt8W,   sec   1

CL-206  
Y U - 1 6 - 2
Core   chip
6525  ft.
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Apatit e   Tr»
Zir co n   Tr,
Magnetite   Tr,

Fabrics   Gneissose,   le pid o bl a st i c,   non-porphy ro bla st ic,   medium-   to  
coarse-grained.

Probable   rocks   Biotite-quartz-plagioclase   g n e i s s «

Plagioclase  h & %   Oligoclase;   w ea k l y   zoned  idioblastic   to   xenoblastic
grains   6,5   to   0.3   mm.;   slightly  to   strongly  altered  to   sericite;  
albite,   p e r i c l i n e ,   and   Carlsbad  twins;   poikilobl as tic al ly  e n -
close   quartz   an d  biotite.

Quartz  3 % %   Xenoblastic   grains   5>«0   to   0.01  mm.  ;   strongly   strained   and  
fractured;   grai n  borders   sutured  a n d  granulated.

Biotite  1 $ %   Idioblastic   to   xenoblastic   grains   2.0   to   0.1  mm.;   p le o -
chroic   fr om  pale   y el l o w   to   dark  greenish-brown;   poiki lo bla st ica l-
ly  enclose   apatite,   zircon,   and  sphene;   slightly   altered  to  
chlorite;   pr efe r re d   orientation.

Mus covite  2 %   Idioblastic   to   xenoblastic   grains   0.3   to   0.05  mm.  ;   asso-
ciated  w i t h  biotite.

Microcline   Tr.   Xenoblastic   grains   0.3   to   0.1   m m . ;   associated  w i t h  
large   grains   of  plagioclase.

Leucoxene   Tr.
A pa t it e   Tr.
Zir con   Tr,
Mag ne tit e   Tr.

Fabric;   Gneissose,   lepidoblastic,   n on - po r ph yr ob las ti c,   medium-   to  
coarse-grained.

Probable   rocks   Biotite-quartz-plagioclase   g n e i s s .

California   Oil   Co.  
#1   Ll oy d  M u m m

Yuma  Coun ty  
3S-U8W,   sec   1

CL-206
YU-16-3
Core   chip
6525   ft.

California  Oil   Co.  
#1   L lo yd  M u m m

Yuma  Cou n ty  
3S-I48W,   sec   1

CL-206
YÜ-16- U
Core   chip
6525  ft.

Plagioclase   58%   Oligoclase;   w e a k l y   zoned  idioblastic   to  xenoblastic
grains   6.0   to   0.2   m m . ;   slightly   to   strongly   altered   to   sericite;
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albite,   pe ricline   and  Carlsbad   twinsj   poi kiloblastically  e n -
close   quartz   an d  biotite;   myrmekitic  <>

Quartz  3 0 %   Xenoblastic   grains   5 »5   to   0»05>   m m , ;   strongly   to   severely  
strained   and  fractured;   grain  borders   sutured  and  granulated,  

Biotite   10%   Idioblastic   to  xenoblastic   grains   2,5   to   0,1  m m , ;   p l e o -
chroic   fr om  pale   greenish-yellow  to   dark   greenish-brown;   p o i -
kil ob las ti cal ly  enclose   apatite   and   zircon;   pr eferred   ori enta-
tion,

M us co vi te  2 %   Idioblastic   to   xenoblastic   grains   0,5   to   0,05  m m , ;   asso-
ciated  wi t h  biotite,

Mi cr ocl in e   Tr.   Xenoblastic   grains   0,5   to   0,05   m m , ;   associated  w i t h  
large   grains   of  plagioclase;   also   occurs   interstitially,  

Leucoxene   Tr,
Ap at i t e   Tr,
Z i rc o n   Tr,
Magn et ite   Tr,

Fabrics   Gneissose,   lepidoblastic,   n o n- p or p hyr ob la sti c,   medium-   to  
coarse-grained.

Probable   rocks   Biotite-quartz-plagioclase   g n e i s s ,

California   Oil   Co,   Yuma   Coun ty   CL-206
# 1   L lo y d  M u m m   3S-1| 8W,   sec   1   YU-16-5

Core   chip
6525   ft,

Plagioclase   58%   Oligoclase;   w e a k l y  zoned  idioblastic   to  xenoblastic
grains   7=0   to   0,2  mm,;   slightly   to   strongly  altered   to   sericite;  
albite   and   Carlsbad  twins;   poikilobl as tic al ly  enclose   q u a r t z ,  
biotite,   a nd   sphene.

Quartz   30%   Xenoblastic   grains   5«0   to   0,05  mm,  ;   strongly   strained   and  
fractured;   gr ai n  borders   sutured  and   granulated,

Bi otite   1 0 %   Idioblastic   to  xenoblastic   grains   1, 5   to   O, O5  m m , ;   p l e o -
chroic   f r o m  pale   greenish-  y e l l o w  to   dark   brownish-green;   p o i -
k i lo bl ast ic all y   enclose   apatite,   zircon,   and   sphene;   pre f er r ed  
orientation,

Mus covite   2%   Idioblastic   to   xenoblastic   grains   0,5   to   0,05  m m , ;   asso-
c ia te d  wi th   b i o t i t e ,

Mic ro cli ne   Tr,   Xenoblastic   grains   0,2   to   0,05  m m , ;   associated  w i t h  
p l a g i o c l a s e =

Leucoxene   Tr,
Apa tite   Tr.
Zircon   Tr.
Magn eti te   Tr,
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Fabrics   Gneissose,   l ep i do b l a s t i c ,   n on- po rp hyr ob las ti c,   medium-   to  
coarse-grained»

Plagioclase   Oligoclase;   weak ly   zoned  idioblastic   to   xenoblastic
grains  6»5  to   0„3  m m o;   slightly  to   strongly  altered  to   sericite;  
albite,   pericline,   and  Carlsbad  twins;   poikil ob las ti cal ly  en-
close   quartz   and  biotite  <,

Quartz  3 0 %   Xenoblastic   grains   6.0   to   0.05?   m m . ;   strongly   strained   and  
fractured;   grain  borders   sutured  a nd   granulated.

Biotite  1 0 %   Idioblastic   to  xenoblastic   grains   2.5   to   0.05>  mm.;   pl e o -
chroic   fr om  pale   gr eenish-yellow   to   dark  brownish-green;   slig ht -
ly   alt ered   to   chlorite;   poi ki lo blastically  enclose   apatite,   zir-
con,   and   sphene;   p r efe rr ed   orientation.

Mu scovite  2 %   Idioblastic   to  xenoblastic   grains   0.5  to   O.OJ?  mm.  ;   as  so  
ciat ed  with  b i o t i t e .

Leucoxene   Tr.
Apatite   Tr.
Zircon   Tr.
Magnetite   Tr.

Fabrics   Gneissose,   lepidoblastic,   no n- po rph yr obl as ti c,   medium-   to  
c  oars  e -g rai ne d .

Probable   rocks   Biotite-quartz-plagioclase   g n e i s s .

Probable   rock

California  Oil   Co  
#1   L l oyd  M u m m

Yu ma  County  
3S-2+8W,   sec   1

CL-206
YU-16-6
Core   chip
6525   ft.
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AP P E N D I X  Ills   DETAILED   PETROGRAPHIC   DESCRIPTIONS   O F  SAMPLES

COLLECTED  F R O M  THE  EX PO SE D  BASEMENT   O F  COLORADO

Sa mples  l is t ed  in  numerical   order   fr om  PRC-27-1  
to   PR C- 27-133.

Thin   sections   are   on  permanent   file   in  the   Petrologic  
Reference   Collection,   Department  of   Geological  E n g i -
neering,   Colorado  Schoo l   of  Mines,   Golden,   Colorado.
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Colo.   Eté.   119   Gilpin  County   PRC-27-1
at   inte rs ect io n   3S-72W,   sec   36   ( IS-1)
U. S.   Rte.   6

Quartz  k0%  Xenoblastic   grains   li.O   to   0.05  m m . ;   strongly  to   severely  
strained   and  fractured;   grain  borders   sutured  and   slightly  
granulated.

Microcline   35#   Xenoblastic   grains   3.0   to   0.2   m m . ;   distinct  po ly s yn -
thetic   twins;   mi c ro p er t h i t i c ;   poi ki lob la sti ca ll y  enclose   pl ag i o-
clase,   quartz,   an d  biotite.

Plagioclase   15#   Oligoclase;   xenoblastic   grains   1.5?   to   0.1  m m . ;   slight-
ly   to   mo de rat el y   altered  to   sericite;   albite   twins;   albite   rims;  
m y r m e k i t i c .

Biotite  5%  Xenoblastic   grains   1. 0   to   0.0£  m m . ;   pleochroic   from  pale  
y el low is h-g re en  to   dark  brownis h   green;   preferred   orientation.

Magnetite  h%  Xenoblastic   grains   0.5?   to   0.05?   mm.
Sphene  1%
Musco vi te   Tr.
Ep idote   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic,   no n- po rph yr ob las ti c,   fine-   to  m e d -
ium-grained.

Probable   rock:   Biotite-plagioclase-microcline-quartz   g n e i s s .

Colo.   Rte.   119   Gilpin   County   PRC-27-2
at   in t er se cti on   3S-72W,   sec   36   ( IS-2)
U. S.   Rte.   6

Plagioclase  h0%  Oli goc la se   to   andesine;   xenoblastic   grains   3*0   to  
0.0 5?  m m . ;   slightly   to  mo de r at e ly  altered  to   sericite;   albite  
an d  pericline   twins;   po ik ilo bl as tic al ly  enclose   quartz,   ho rn -
blende,   biotite,   and  magnetite;   large   grains   occur  w i t h  quartz  
in   felsic   l a y e r s .

Ho rnblende   35#   Corro de d  xenoblastic   grains   2.0   to   0.05?  mm.  ;   rag ged  
terminations;   pleochroic   f ro m  y el l ow is h- gre en  to   dark   g r e e n  or  
bluish-green;   po iki lo bla st ic all y  enclose  plagioclase,   b i o t i t e ,  
magnetite,   and   apatite;   pr eferred   orientation.

Quartz  10%  Xenoblastic   grains   1.0   to   0.01   m m . ;   slightly   to  mo d era te ly  
strained.

Biotite  10%  Elongate   idioblastic   to  xenoblastic   grains   1.0   to   0.05?
m m , ;   pleochroic   fr om  pale  ye ll ow ish -b ro wn   to   v e r y  dark  brown;  
associ at ed  w i t h  hornblende;   prefe rr ed   orientation.

Mag netite   5#   Xen oblastic   grains   1 . 0   to   0.01  mm.
Apatite   Tr.
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Zir co n   Tr.
Irrite   Tr.

Fabrics   Schistose,   nematoblastic   to  lepidoblastic,   n o n- p or p hyr ob las ti c,  
m e di u m- g r a i n e d .

Probable   rocks   Biotite-quartz-hornblende-plagioclase   gneiss   to   amphi-  
b o l i t e .

Colo.   Rte.   119   Gilpin   County   P R C - 27-3
0.5  mi   nort h   of   3S-72W,   sec   25   ( IS-3)
int ersection   of  U. S.   Rte.  6

Quartz  $ 0 %   Xenoblastic   grains   8.0   to   0.05  mm.;   mo de rat el y   strained
and  fractured;   lar g er   grains   occur   as   elongate   lenses;   p oi k i l o -
blastic al ly  enclose   biotite.

Plagioclase   35$   Oligocla se   to   andesine;   xenoblastic   grains   2.5   to   0.1  
m m . ;   slightly  to   strongly   altered   to   sericite;   albite   and  p er i -
cline   twins;   poikilobl ast ic al ly   enclose   biotite   and  q u a r t z .

Biotite   10%   Idioblastic   to  xenoblastic   grains   1.0   to   0.05  mm.  ;   p l e o -
chroic   from  pale  y e ll ow ish -br ow n  to   v e r y  dark  brown;   pr efe rr ed  
orientation.

Hornblende   5$   Xenoblastic   grains   1.0  to   0.05   mm.  ;   pleochroic   from
yel lo wis h -g r ee n  to   dark   green   or  bluish-green;   associated  w i t h  
biotite;   p r e f e rr e d   orientation.

Sphene   Tr.
Ap atite   Tr.
Zir con   Tr.
Ma gne t it e   Tr.

Fabrics   Gneissose,   lepidoblastic   to  nematoblastic,   no n- po rp h yr o bl a st i c,  
medium-   to   coarse-grained.

Probable   rocks   Hornblende-biotite-plagioclase-quartz   g n e i s s .

Colo.   Rte.   119   Gilpin  County   PR C -27-U
5  mi.   SE   of  3S -7 2W,   sec  2 6  ( IS-UÎ
Black  Hawk

Quartz   55$   Xenoblastic   grains   2.0   to   0.01   ram.;   slightly  to  mod era te ly  
strained  a nd  fractured;   poikilobl as tic al ly  enclose  biotite   and  
s i l l i m an i te .

Biotite   25$   Idioblastic   to  xenoblastic   grains   3.0   to   0.01  m m . ;   p l e o -
chroic   f r o m  pale   y el l ow i sh- br ow n  to   dark  brown;   mo d era te ly   al-
tered   to   chlorite   ( pennine);   preferred   orientation.
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Sillimanite  l h %   Elongate   idioblastic   grains   0.2   mm.   to  m ic ro c ry s ta l -
line;   occur"  in   aggregates   up   to  6 . 0  m m . ;   associated  w i t h  biotite  
and   q ua r tz ;   pref err ed   orientation.

Musco vi te  5 %   Idioblastic   to  xenoblastic   grains   2.0   to   0.05  m m . ;   asso-
ci ated  wi th  biotite.

Magne ti te   1$
Zircon   Tr.
Hematite   Tr.
pyrite   Tr.

Fabric:   Schistose,   lepidoblastic   to   nematoblastic,   porphyroblastic,
medium-grained.

Probable   rock:   Mus covite-sillimanite-biotite-quartz   s c h i s t .

Hornblende   Idioblastic   to   xenoblastic   grains   1.5   to   0.05  mm.  ;
pleochroic   f ro m  y e ll ow ish -g ree n  to   dark   green  or  bluish-green;  
poi ki lob la sti ca ll y  enclose  plagioclase;   prefe rr ed   orientation.

Plagioclase  3 0 %   Andesine   to   labradorite;   xenoblastic   grains   0.5   to  
0 . 0 5  m m . ;   slightly   to   completely   al tered   to   sericite;   albite  
an d  peric li ne   twins;   zoned.

Epidote   15$   Xenoblastic   grains   3.0   to   0.05  m m . ;   poikil obl as ti cal ly  
enclose   hornblende,   tremolite,   sericite,   and  calcite;   occur  
in   altered  bands.

Quartz   5$   Xenoblastic   grains   1.0   to   0.05  mm.;   modera tel y  to   strongly  
strained.

Tremolite   5$   Co rr o de d  xenoblastic   grains   1.5   to   0.1  m m . ;   pleochroic  
f r o m  very  pale   green  to  pale   bluish-green;   alteration  pro duct  
of   hornblende;   associated  w i t h  epidote;   pre fer re d   orientation.

Sphene   Tr.
Magn et ite   Tr.
Irrite   Tr.
Calcite   Tr.

F a b r i c :   Schistose,   n em a to bl ast ic ,   non-po rp hyr ob las ti c,   fine-   to   m e d -
ium-grained.

Probable   rock:   Tr em oli te -qu ar tz -ep id ot e -plagioclase-hornblende   gneiss  
to   a m p h i b o l i t e .

Colo.   Rte.   119  
3   mi   SE   of  
Black   Hawk

Gilpin  Cou nty  
3S-72W,   sec   16

PRC-27-5
( IS-5a)
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Colo.   Rte  «   119   Gilpin   County   PRC-27-6
3   mi.   SE   of   Black   Hawk   3S-72W,   sec   16   ( IS-5b)

Quartz   Xenoblastic   grains   1. 5   to   0.05  mm. j   mo de ra t el y   to   strongly
strained   and  fractured.

Plagioclase  h 0 %   Andesine;   xenoblastic   grains   1.0   to   0.1   mm.  ;   slightly  
altered   to   sericite;   albite   and  pericline   tw i n s ;   poik il ob las ti -
cally  enclose   q u a r t z .

Biotite  7 %   Elongate   idioblastic   to  xenoblastic   grains   1.5   to   0.05  m m . ;  
pleochroic   from  pale  y ell ow is h-b ro wn   to   v e r y  dark  brown;   mo d e r -
ately   altered   to   chlorite;   pre fer re d   orientation.

M us cov it e  2 %   Shredlike   xenoblastic   grains   1.5   to   0.05  mm.
Ga rnet  1 %   Xenoblastic   grains   1.5   to   0.01   m m . ;   pale   pink   color;   is o -

tropic  ;   fractured;   poikil ob las ti ca lly   enclose   q u a r t z .
A p at it e   Tr.
Zircon   Tr.
M a gne ti te   Tr.
pyrite   Tr.

Fabric:   Gneissose,   lepidoblastic,   p o r p h y r o bl a st i c,   fine-   to   medium-
grained.

Probable   rock:   Bi otite-plagioclase-qu artz   g n e i s s .

Colo.   Rte.   119   G il pin  County   PRC-27-7
1  mi.   east   of   Black   Hawk   3S-72W,   sec  8   ( IS-6)

Quartz  h 3 %   Xenoblastic   grains   1.0   to   0.01   m m . ;   m o de ra tel y  to   strongly  
strained   and   fractured.

Mic rocline  2 $ %   Xenoblastic   grains   2.0   to   0.1  m m . ;   distinct   pol ys yn-
thetic   twins;   mi cr o p e r t h i t i c ;   poikil ob las ti cal ly   enclose   p l a -
gioclase,   quartz,   biotite,   mus covite   and  magnetite.

Plagioclase   15%   Oligoclase;   xenoblastic   grains   1 . 0   to   0.05  m m . ;   un -
altered;   albite   and  pericline   twins   indistinct.

Biotite   15%   Idioblastic   to   xenoblastic   grains   0.5   to   0.05  mm.;   p l e o -
chroic   f r o m  pale   y e l l o w  to   dark   brown;   pref er re d   orientation.

M u sco vi te   2%   Shredlike   xenoblastic   grains   1.0  to   0.05  m m . ;   associated  
wi th  b i o t i t e .

Sillimanite   Tr.
Sphene   Tr.
Apatit e   Tr.
Zirco n   Tr.
Magnetite   Tr.

Fabric:   Gneissose,   lepidoblastic,   no n -p o rp h yr o bl a st i c,   fine-grained.
Probable   rock:   Bi ot ite -plagioclase-mi crocline-quartz   g n e i s s .
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Colo.   Rte.   119  
1  mi.   east   of   Black   Hawk

Gi lp in   County  
3S-72W,   sec  8

PR C- 27-8  
( IS-7a)

Quartz  6 3%   Xenoblastic   grains  1 . 5  to   0.01  m m. 3   mod er ate ly  to   se verely  
strained  and  f ra c t u r e d5   gr ai n  borders   intricately   sutured   and  
granulated.

Biotite  1 $ %   Xenoblastic   grains   1.0   to   0.01  m m. ;   pleochroic   fr om  pale  
y e ll o wi sh -br ow n  to   v e r y  dark  brown;   pref err ed   orientation.

Sillimanite   15%   Elongate   idioblastic   grains  0 . 3   mm.   to   mi cr ocr ys ta l-
line;   occur   in   aggregates   up   to  £ . 0  mm.;   associated  w it h  quartz  
a n d  muscovite;   pr e fe r re d   orientation.

Musc ov ite   5%   Idioblastic   to  xenoblastic   grains   1.5   to   0.01  mm,;   asso-
ciated  w i t h  biotite.

Mi cr ocl in e  1 %
Mag netite  1 %
Sphene   Tr.
A p at i t e   Tr.
Zi rc on   Tr.

Fabric:   Gneis so se   to   schistose,   lepidoblastic   and  nematoblastic,   p o r -
phyroblastic,   fine-grained.

Probable   rock:   Mus  c  ovite- si llimanite -bi otite- quartz   g n e i s s .

Quartz  6 0 %   Xenoblastic   grains   1 . 5   to   0.05  m m . ;   mo der a te l y  to   strongly  
strained   and   fractured;   sutured  borders.

Plagioclase   25$   Oligoclase;   xenoblastic   grains   1.0   to   0.2  m m . ;   u n -
altered;   albite   a n d  pe ri cl in e   twins.

Biotite   10$   Elongate   xenoblastic   grains   1.0  to   0.01  mm.;   pleochroic  
fr o m  pale   ye l l o w   to   v e r y  dark  brown;   pr eferred   orientation.

Microcline  3 %   Xenoblastic   grains   1.0   to   0.1  mm.;   distinct  po l ys y nt h e-
tic   twins.

M a gne ti te  2 %   Xenoblastic   grains   0.5   to  0.01  mm.
M us cov it e   Tr.
Sphene   Tr,
Zi rc on   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Bi ot ite-plagioclase~quartz   g n e i s s .

Colo.   Rte.   119  
1  mi.   eas t   of   B l ack   Hawk

Gi lpi n  County  
3S-72W,   sec  8

PRC- 27-9  
( IS-8)
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Intersection
Colo.   Rtes.   119   and   279
at  Black  Hawk

Gilpin  County  
3S-72W,   sec   7

PRC-27-10  
( IS-9)

Quartz   50%   Xenoblastic   grains   19 .0   to   0.05  ram.;   moderately  to   strong-
l y  strained   and  fractured;   poikiloblastically  enclose   diopside,  
hornblende,   apatite,   garnet,   and   calcite;   lar ge r   grains   occu r  
as   v e ry   elongate   lenses.

Ga rne t  3 5 %   Aggregates   of   xenoblastic   grains   20.0   to   0.1   m m . ;   pale  
p i nk   color;   isotropic;   fractured;   po iki lo blastically  enclose  
hornblende,   diopside,   e p i d ot e ,   quartz   and  apatite.

Diopside  1 0 %   Idioblastic   grains   1.5   to   0.05  imn.  ;   v e ry  pale   g ra y  to  
green  color;   fractured.

Hornblende  h %   C orr od ed  idioblastic   to  xenoblastic   grains   1.5   to   0.1  
m m . ;   pleochroic   f r o m  pa le  ye ll owi sh -gr ee n  to  bluish-green;  
associated  w i t h   diopside.

Epi do te  1 %   Xenoblastic   grains   1.5   to   0.05  mm.;   associated  w i t h   diop-
side   in   garnet.

Apa ti te   Tr.
Zir co n   Tr.
Calcite   Tr.

Fabric:   Granobiastic,   p o rp h yr o bl a st i c,   med ium-   to   coarse-grained;
coarsely  banded.

Probable   rock:   D i o p s i d e - g a m e t - q u a r t z   s k a r n .

In te rs ect io n   Gilp in   County   P RC - 27-11
Colo.   Rtes.   119   a n d   279   3S-72W,   sec   7   ( IS-10)
at  Black   Hawk

Epidote  k & %   Xen oblastic   grains   25.0   to   0.01  m m . ;   poikilobla st ica ll y  
enclose   diopside,   calcite,   garnet,   s p h e n e ,   hornblende,   and  
quartz.

Diopside  3 5 %   Idioblastic   to   xenoblastic   grains   3.5   to   0.05  m m . ;   ve r y  
pale   gree n   color;   fractured.

Hornblende  5 %   C orr od ed  xenoblastic   grains   1.5   to   0.01   mm.  ;   pleochroic  
f r o m  yel l ow i sh - gr e en  to   dark   g ree n  or  bluish-green;   associ ate d  
w i t h  diopside.

Quartz  5>%   Xenoblastic   grains   1. 0  to   0.01  mm.  ;   strongly   strained   and  
fractured.

Sphene  5>%   Idioblastic   to  xenoblastic   grains   0.5   to   0.05  mm.
Garnet  h %   Xenoblastic   grains   2.0  to   0,1  m m . ;   pink   color;   isotropic;  

fractured.
Apatite   Tr.
Calcite   Tr.
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Fabrics   Granobiastic,   p o r p h y r ob l as t ic ,   medium-   to   coarse-grained;
coarsely  banded»

Probable   rocks   Quartz-hornblende-diopside-epidote   sk a r n »

Intersec ti on   Gilpin   County   P R C- 27-12
Colo.   Rtes.   119   an d   279   3S-72W,   sec   7   ( IS-11)
at  B lack   Hawk

Epidote   70%   Xenoblastic   grains   7»0  to   0.01  m m . ;   poikiloblastically  
enclose   diopside,   hornblende,   and   sphene.

Diopside   15%   Idioblastic   to  xenoblastic   grains   to   0.0£  m m . ;   v e r y  
pale   gr een   color;   fractured.

Hornblende   10%   Idioblastic   to  xenoblastic   grains   1.0  to   0.01  m m . ;
pleochroic   fr o m  yellowish -gr ee n   to   dark   green   or  bluish-green;  
smaller  grains   as sociated  w i t h   diopside.

Sphene   £%   Idioblastic   to  xenoblastic   grains  1 . 0   to   0.01  mm.
Apa ti te   Tr.
Calcite   Tr.
lyrite   Tr.

Fabrics   Granobiastic,   po rp hy r ob l as t ic ,   medium-   to   coarse-grained.
Probable   rocks   H o m b l e n d e - d i o p s i d e - e p i d o t e   sk a r n .

Colo.   Rte.   279   Gi lp i n  Coun ty   PRC-27-13
0.5  mi.   south   of   38-73#,   sec   13   ( IS-12-1)
Central   City

Plagioclase   U5%   Oligoclase;   idioblastic   to  xenoblastic   grains   6.0   to  
0 . 2  m m , ;   m o d e r a te l y  to   strongly  al tered  to   sericite;   albite,  
pericline,   and  C arl sb ad   twins;   zoned;   poi ki lo bla st ica ll y  enclose  
biotite,   magnetite,   and   small   blebs  of   quartz.

Quartz   2U%   Xenoblastic   grains   6.0   to   0.01  mm.  ;   strongly   strained   and
fractured;   sutured  borders;   poikilobl as tic al ly  enclose  m a gn e -
tite   and  apatite.

Biotite   20%   Xe noblastic   grains   3.0   to   0.1   mm.;   pleochroic   fro m  pale
y e ll ow ish -b row n   to   ve ry   dark   greenish-brown;   poikilo bl ast ic all y  
enclose   apatite;   small   intergrowths   of   q u a r t z .

Microc li ne   5%   Xenoblastic   grains   3»0   to   0.1  m m . ;   distinct   to   indis-
tinct  polysynthetic   twins;   faintly  m ic r op e r t h i t i c ;   poikil ob las -
tical ly  enclose  magnetite   and   small  blebs   of   q u a r t z .

Sphene  J>%   Xenoblastic   grains   1.5   to  0.05  mm.  ;   associated  w i t h  biotite;
strongly  to   severely   altered   to   leucoxene.

M ag net it e   2%   Idioblastic   to  xenoblastic   grains   0.5   to   0.05  mm.  ;   asso-
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ciat ed  w i t h  biotite   and   sphene.
Apatite  
Ep idote   Tr.
Hornbl en de   Tr.

Fabrics   Gneissose,   lepidoblastic,   no n-p or ph yr ob l as t ic ,   medium-   to  
coarse-grained.

Probable   rock:   Microcline-biotite-q ua rt z- pla gi ocl as e   g n e i s s .

Colo.   Rte.   279   G il p in  County   PRC-27-lli
0.$  mi   south  of   3S-73W,   sec   13   ( IS-12-2)
Central   City

Plagioclase   $5%   Oligoclase;   idioblastic   to  xenoblastic   grains   $.0   to
0 . 2   mm.;   m od e ra t el y  to   st rongly  alte red  to   sericite;   albite,  
pericline,   and   Carls bad   twins;   zoned;   po i ki lo bl ast ic all y  e n -
close   biotite,   m a g n e t i t e ,   apatite,   and   small  blebs   of   quartz;  
m y r m e k i t i c .

Quartz   20%   Xenoblastic   grains   $.$   to   0.01  m m . ;   strongly   to   severely  
strai ne d  an d  fractured;   po i ki lo bl ast ic all y  enclose   plagioclase  
an d   apatite.

Biotite   1$%   Xenoblastic   grains   3.0   to   0.0$  m m . ;   pleochroic   f r o m  pale  
y e l l o w   to   dark  brownish-green;   poikil ob las ti ca lly  enclose   apa-
tite   an d  magnetite.

Mi cr oc l in e  k %   Xenoblastic   grains   2.0   to   0.$  mm.;   in distinct  po l ysy n-
thetic   twins;   m i c r op e rt h it i c;   poikil obl as ti cal ly  enclose  p l a-
gioclase   a n d  small   blebs   of   q u a r t z .

Sphene   3%   Xenoblastic   grains   1.0   to   0.0$  m m . ;   associ ate d  w i t h  biotite;  
stro ng ly  to   severely  alt ere d   to   leucoxene.

Ap at ite  2 %
M a gn e ti t e   1%
E p id o te   Tr.

Fabrics   Gneissose,   lepidoblastic,   no n- por ph yr o bl a st i c,   medium-   to  
coarse-grained.

Probable   rocks   Biotite-quart z-p la gio cl as e   gnei  s s .

Colo.   Rte.   279   G i lp i n  Cou n t y   P R C - 27-1$
1  mi.   S W  of   3S-73W,   sec   lit   ( IS-13)
Central   Cit y

Microcli ne   38%   Xenoblastic   grains   10 . 0   to   0.0$  m m . ;   microperthitic;  
poi ki lob l as t ic a ll y  enclose   quartz,   plagioclase,   biotite,   and
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a p a t i t e .
Plagioclase   30$   Oligoclase;   xenoblastic   grains   to   0,1  m m . ;   slig ht -

l y   altered  to   sericite;   albite   and  pericline   twins;   po ik il o bl a s-
tically   enclose   biotite;   m y r m e k i t i c ,

Quartz   2£$   Xenoblastic   grains   3*0   to   0.0J?   m m . ;   strongly  to   se ve rel y  
strained  a n d  fractured;   sutured  borders;   po ik il obl as ti cal ly  en-
close  biotite.

Biotite   5>$   Xenoblastic   grains   1. 0   to   0.01  m m . ;   pleochroic   fr o m  ligh t  
ye ll ow is h -b r ow n  to   v e r y   dark  brownish-green;   small   intergrowths  
of   quartz;   p r e f er r ed   orientation.

Hornblende  1 %
Sphene  1 %
Epidote   Tr.
Allanite   Tr.
Apatite   Tr.
Magnetite   Tr.

Fabric:   Gneissose,   lepidoblastic,   porphyroblastic,   medium-   to   coar se -
grained.

Probable   rock:   Biotite-quartz-plagio c la se- mi cro cl in e   g n e i s s .

Colo.   Rte.   279   Clear   Creek   Coun ty   PRC-27-16
1.^  mi.   n or t h   of   3S-73W,   sec  2 $   ( IS-II4)
Idaho   Springs

Quartz  $ h %   Xenoblastic   grains   1.0  to   0.01   m m . ;   severely   strained   and  
fractured;   gr ain  borders   intric ate ly  sutured   and   slightly   granu-
lated.

Pl ag ioclase   25$   Oligoclase;   xenoblastic   grains   2.0   to   0.1   m m . ;   sl ight-
ly  to  m o d e r a t e l y  a lt er ed   to   sericite;   albite   and  pericline  
twins;   myrmekitic.

Biotite   15$   Xenobl as tic   grains   0.5   to   0. 05  m m . ;   pleochroic   from
light  y e ll o wi s h- b ro w n   to   v e r y  dark  brown;   pr efe r re d   orientation.

Sillimanite  3 %   El ongate   idioblastic   grains   0.2  mm.   to   mi cr ocr ys tal -
line;   occur   in  elongate   aggregates;   associated  w i t h  biotite   and  
quartz;   p r e f er r ed   orientation.

Musc ov ite   2$   E lon ga te   idioblastic   to   xenoblastic   grains   1.0   to   0.5
m m . ;   asso ci ate d  w i t h  biotite   and   sillimanite;   pr ef err ed  orie nt a-
tion.

Mic ro cli ne   1$
Sphene   Tr.
Apatite   Tr.
Zir co n   Tr,
Mag netite   Tr.
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Fabric:   Gneissose,   lepidoblastic,  non-porph yr obl as tic ,   fine-grained,
Probable   rock  $   Biotite-plagioclase-quartz   gneiss   >

Colo.   Rte.   279   Clear  Creek   County   PRC-27-17a&b
1.5   mi.   n or th   of   3S-73W,   sec  2 6   ( IS-15,   2   thin
Idaho   Springs   sections)

Quartz  k.0%   Xenoblastic   grains   6.0   to   0.01  mm.  ;   severely   strained  and  
fracturedj   sutured  borders.

Biotite  3 0 %   Elongate   xenoblastic   grains   2.5   to   0.01   mm. j   pleochroic
from  light   yellow is h-b ro wn   to   very   dark  brown;   pre fe rr ed   orien-
tation.

Sillimanite   15$   Elongate   idioblastic   grains   0.2   mm.   to  m ic ro cr yst al -
line;   occur   in  layers;   associated  w i t h  biotite;   pr efe rr ed   orien-
tation.

Sericite   15$   Xenoblastic   masses   of  microcrystalline   grains   6.0   to  
0 . 0 5  m m , ;   alterat io n  pro du ct   of   original  plagioclase   grains;  
also   as sociated  w i t h  biotite   and   si ll i ma n it e .

Musco vit e   Tr.
Apatite   Tr.
Zi rc on   Tr.
Mag netite   Tr.

F a b r i c :   Schistose,   lepidoblastic   to   nematoblastic,   po rp h yr o bl a st i c,
fine-   to  medium-grained.

Probable   rock:   Plagioclase-sillimanite-biotite-quartz   sc h i s t .

Colo.   Rte.   279   Clear  Creek   County   PRC-27-18
1.5   mi.   north   of   3S-73W,   sec   26   ( IS-16)
Idaho   Springs

Quartz  $ 0 %   Xenoblastic   grains   6.0   to   0.01   m m . ;   severely   strained  and  
fractured;   gr a in  borders   intricately   sutured  a nd   slight ly  granu-
lated;   larg er  grains   occur   i n  felsic   layer.

Plagioclase   30%   Oligoclase;   xenoblastic   grains   8.0  to   0.05  m m . ;   strong-
ly   to   comp le tel y   altered   to   sericite;   albite   twins   indistinct;  
poiki lo bla st ica ll y  enclose   q u a r t z ,   biotite,   muscovite,   and  
apatite;   large   grains   occur  w i t h  quartz   in  felsic   layer;   my r m e -
kitic  .

B io tite   10%   Elongate  xenoblastic   grains   1.5   to   0.01  m m . ;   pleochroic
from  light  yel lo wi sh- br own   to  very   dark  brown;   pr efe r re d  orien-
tation.

Sillimanite   5%   Elongate   idioblastic   grains   0.1  mm.   to   microcrystal-
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line;   associated  w i t h  biotite;   preferred   orientation*
Muscovite   Xenoblastic   grains   lof?   to   0.05>   mm.  ;   associated  w i t h

biotite   and   sillimanite.
Micr oc lin e   Tr.
Sphene   Tr.
Ap atite   Tr.
Zir c on   Tr.
Hematite   Tr.

F a b r i c :   Granobiastic   to   schistose,   le pi d ob la st ic,   no n- p orp hy ro bla st ic,
fine-   to   coarse-grained;   coarsely  banded.

Probable   rock;   M u s covit e- sillimanite-biotite-plagioclase-quartz  
mig matite   s c h i s t .

U. S.   Rtes.  6   and   1*0   Clear   Creek   County   PR C-27-19
1  mi.   e as t   of  La ws o n   3S-7UW,   sec  2 h   ( IS-18)

Plagioclase  U 5 %   Oligoclase   to   andesine;   idioblastic   to  xenoblastic
grains   U. O   to   0.1   m m . ;   mo de rat el y   to   strongly  altered   to   seri-
cite;   a lb i t e ,   pericline,   and   Carlsbad   twins;   poik il obl as tic al -
ly  enclose   quartz,   biotite,   and  magnetite;   m y r m e k i t i c .

Quartz  2 7 %   Xenoblastic   grains   5>.0   to   0.05>   mm.;   strongly   to   severely  
strained   and  fractured;   sutured  borders;   contain  m ic roc ry sta l-
line   needles   of   rutile.

Micr oc lin e  1 $ %   Xenoblastic   grains   3.0   to   0.2  mm.  ;   distinct  po ly sy n -
thetic   twins;   m ic r op e r t h i t i c ;   po iki lo blastically   enclose   p l a -
gioclase,   biotite,   and   quartz.

Biotite  1 0 %   Xenoblastic   grains   2.0   to   0.05  m m . ;   pleochroic   f ro m  pale  
y e ll o w  to  v e r y   dark  brown;   slightly  altered   to   chlorite;   we ak  
pre f er r ed   orientation.

Musco vi te  2 %   Idioblastic   to   xenoblastic   grains   0,5   to   0.05  mm.  ;  
associated  w i t h  biotite.

Magne ti te  1 %
Sphene   Tr.
Zi rc o n   Tr.
Hematite   Tr.

Fabric;   Gneissose,   le p id o b l a s t i c ,   no n- po rph yr obl as ti c,   me  d i u m -g ra i ne d .
Probable   rocks   Bjo tite-microcline-qua rtz-plagioclase   migmatite   g n e i s s .

U. S.   Rtes.  6   and  1*0   Clear  Cree k   County   PRC-27-20
1   mi,   east   of   La ws o n   3S-7l*W,   sec  2 h   ( IS-19)
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Microcline  h!?%   Idioblastic   to  xenoblastic   grains   6.0  to   0 » 2   mm»;   d is -
tinct  polysynthetic   t w in s ;   mic r op e rt h it i c;   poi kiloblastically  
enclose   quartz   and  p l a g i o c l a s e =

Plagioclase  3 5 %   Ol igoclase   to   andesine;   xenoblastic   grains   i|»0   to   0.1  
m m . ;   strongly   alt ered   to   sericite;   albite,   pericline   and  C ar ls-
ba d   twins   indistinct;   m y rm e k i t i c .

Quartz  2 0 %   Xenoblastic   grains   6=0   to   0=01   m m . ;   strongly  to   severely  
strained  and  fractured;   grain  borders   sutured   and   slightly  
granulated;   co ntain  microcrystalline   needles   of   rutile.

Muscovite   Tr.
Biotite   Tr.
Sphene   Tr.

Fabrics   Gr an o b i a s t i c ,   no n- por ph yr obl as ti c,   medium-   to   coarse-grained.
Probable   rocks   Quartz-plagioclase-microcline   gneiss  =

U. S.   Rtes  6   and  U0   Clear  Creek   County   PRC-27-21
1  mi.   east   of   L a wso n   35 - 7 W ,   sec  2 h   ( IS-20)

Microcline  k 0 %   Idioblastic   to   xenoblastic   grains   3.0   to   0.2   m m . ;
distinct  polysynthetic   twins;   Carlsbad  twins;   mic ro pe r th i ti c ;  
p o ik il obl as tic al ly  enclose   plagioclase,   biotite   and  q u a r t z .

Quartz  2 $ %   Xenoblastic   grains   9»0   to   0.01  m m . ;   severely  strained   and  
fractured;   grain  borders   sutured   and   slightly   granulated;   co n-
tain  mi cr ocr ystalline   needles   of   rutile.

Plagioclase  2 0 %   Oligocla se   to   andesine;   xenoblastic   grains   8.0   to  
0.1  m m . ;   st rongly  altered   to   sericite;   albite   and  Carlsbad  
twins   indistinct;   poikilobla sti ca lly  enclose   quartz,   biotite  
and  magnetite.

Biotite  1.0%   Xenoblastic   grains   1=5   to   0.0f?  mm.  ;   pleochroic   fr om  pale  
ye ll o w   to  v e r y   dark  brown;   slightly   altered  to   chlorite;   we ak  
pre ferred   orientation.

Muscovite  3 %   Idioblastic   to   xenoblastic   grains   1.0   to   0.05>   mm.  ;  
associated  w i t h  b i o t i t e .

Magn et ite  2 %
Sphene   Tr.
Z i r c o n   Tr.
Hematite   Tr.

Fabrics   Gneissose,   lepidoblastic,   n on - po r ph yr obl as ti c,   medium-   to  
coarse-grained.

Probable   rocks   Biotite-plagioclase-quartz-microcline   migmatite   g n e i s s .
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U. S.   Etes.  6   and  Ij.0   Clear   Creek  Co un ty   PRC-27-22
1  mi.   east   of   Law s o n   3 S - 7 W ,   sec  2 h   ( IS-21)

Microcline  y~>% Xenoblastic   grains   2.5   to   0.1  mm.  ;   distinct  po lys yn -
thetic   t w i n s5   m i c r op e rt h it i c5   poi ki loblastically  enclose   quartz  
and  plagioclase.

Quartz   25#   Xenoblastic   grains   7.0   to   0.01  m m . ;   severely  strained   and  
fractured;   g ra in  borders   sutured  and  granulated;   contain  m i c r o -
crystalline   needles   of   r u t i l e .

Biotite   20#   Elongate   idioblastic   to   xenoblastic   grains   li.O  to   0.05  
mm.;   pleochroic   fr om  light  y ell ow ish -b ro wn  to   v e r y  dark  brown;  
pref er red   orientation.

Plagioclase   1 5#   Oligocl as e   to   andesine;   xenoblastic   grains   5*0   to  
0 . 0 5  m m . ;   slightly   to  mo de ra tel y   altered  to   sericite;   albite  
and  pericline   twins;   po ik ilo bl as tic al ly  enclose   quartz   and  b i o -
tite;   m y r m e k i t i c .

Mus covite   3#   Xenoblastic   grains   0.3   to   0.05  m m . ;   associated  wi t h  b i o -
tite.

Magne ti te  2 %   Xenoblastic   grains   1.5   to   0.05  m m . ;   associated  wi t h  b i o -
tite.

Sphene   Tr.
Zir co n   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   medium-grained;
c  oarsely-bande  d .

Probable   rock:   Plagioclase-biotite-quartz-microcline   migmatite   g n e i s s .

Swandyke   Summit   County   PRC-27-23
6S-76W,   sec   17   ( Sg-1)

Plagioclase   50#   An de si ne   to   labradorite;   xenoblastic   grains   1.5   to  
0 . 2  mm.;   slightly   to  m o d e ra t el y  altered   to   sericite;   albite,  
pericline,   and   Carlsbad   twins.

Hornblende   30#   Idioblastic   to  xenoblastic   grains   1.5   to   0.05  mm.  ;
pleochroic   f r om  pale  ye l l owi sh -gr ee n   to   dark   green;   poikiloblas  
ti cally  enclose   plagioclase,   diopside,   and  apatite;   pr eferred  
orientation.

Diopside   10#   Corrod ed  xenoblastic   grains   0.5   to   0.1  m m . ;   v ery  pale  
green  color;   fractured;   associated  w i t h  hornblende.

Quartz   10#   Xenoblastic   grains   9*0   to   0.05  ram.;   strongly   strained   and  
fractured;   sutured  borders;   occur   in  felsic   layer.

Mi crocline   Tr.
Sphene   T r .
Ap at ite   Tr.
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Mag netite   Tr.
Irrite   Tr.

Fabrict   Schistose,   nem a to b la s ti c ,   n o n- p orp hy ro bla st ic,   fine-   to  m e d -
ium-grained.

Probable   rocks   Quarts-diopside-hornblende-plagioclase   gneiss   to   amphi-  
b o l i t e .

Swandyke   Summit   County   P RC - 27-2U
6S-76W,   sec   18   ( Sg-2)

Plagioclase  k h %   Andesine;   xenoblastic   grains   1.0   to   0.05  mm»  ;   slig ht -
ly   alter ed   to   sericite;   albite   and  pericline   twins.

Quartz   30#   Xenoblastic   grains   3.0   to   0.01   ram.;   strongly  to   severely  
strained   and  fractured;   grain  borders   intricately   sutured   and  
granulated;   la r ge r  grains   very   elongate.

Hornble nd e   10#   Corroded  xenoblastic   grains   1.0   to   0.01   ram.;   p l e o -
chroic   fr om  ye ll owi sh -gr een   to   dark   green;   po ikiloblastically  
enclose   quartz   and  biotite;   p re fe rr ed   orientation.

Biotite   5#   Shredlike   xenoblastic   grains   1. 0   to   0.01   ram.;   pleochroic  
fr om  pale   yel lo wi s h- b ro w n   to  ver y   dark  brown;   slightly   alte re d  
to   chlorite;   associat ed  wi th  hornblende;   pr ef err ed   orientation.

Magnetite   5#   Xenoblastic   grains   0,5   to   0.01  m m . ;   associated  w i t h  
hornblende   and  biotite.

Sphene   5#   Xenoblastic   grains   0. 5   to   0.01   mm.  ;   mod era te ly   altered   to  
leucoxene.

Ep id ot e   1#
Apa ti te   Tr.

Fabrics   Gneissose,   nematoblastic   to  l ep id o bl a st i c,   n o n- p orp hy rob la st ic,  
fine-   to  medium-grained.

Probable   rock:   Bio ti te -hornblende-quartz-plagioclase   g n e i s s .

Swandyke   Summit   C ou nt y   PRC-27-25
6S -76W,   sec   18   ( Sg-3)

Plagioclase  k 3 %   Oli go cla se   to   andesine;   xenoblastic   grains   1.5   to
0 . 0 5  m m . ;   slightly   altered   to   sericite;   albite,   pericline,   and  
Carlsbad   twins;   poikil ob las ti ca lly   enclose   quartz   and  biotite.

Quartz  35#  Xenoblastic   grains   ii.O   to   0.01  m m . ;   strongly  to   severely  
strained  a n d  fractured;   grai n  borders   in tricately   sutured   and  
granulated;   large   grains   v e r y  e l o n g a t e .

Biotite   20#   Elongate   xenoblastic   grains   1.0   to   0.01  m m . ;   pleochroic
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fr om  pale   gr een is h- yel lo w   to  v e r y  dark   gr e eni sh -br ow n3   slightly  
al te red   to   c h l o r i t e3   p r ef e rr e d  orientation.

Apa ti te  1 %
Magne ti te  1 %
Sphene   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphy ro bla st ic,   fine-   to  m e d -
ium-grained.

Probable   rocks   Biotite-quartz-plagioclase   gnei  s  s .

Mo un t ai n   slope   Summit   Coun ty   PRC-2 7-26
1.0   mi.   w e s t   of  6S-?6W,   sec   18   ( Sg-U)
Swandyke

Plagioclase  k l %   Andesi ne   to   l ab ra dor it e3   xenoblastic   grains   1. 0   to  
0 . 1  ram. 3   mo d er a te l y   to   severely  altered  to   se ric it e3   albite  
and  pericline   t w i n s3   zoned.

Hornblende  h $ %   Xenoblastic   grains   1.5   to   0.05   m m. 5   ra gged  t er mina-
tions  5   pleochroic   f r o m  yel low is h-g re en   to   dark   green   or  bluish-  
gr e e n3   pr efe r re d   orientation.

Ma gn et it e  3 %   Idioblastic   to  xenoblastic   grains   0.5   to   0.01  mm.
Quartz  3 %   Xenoblastic   grains   3.0   to   0.01   m m. 3   strongly   to   severely  

strained  an d  f r a c t u r e d3   grain  borders   intricately  s ut ured  and  
g r an u la t ed3   larg er  grains   occur   in  veinlets.

Apati te  1 %
Pyrite   1#
Biotite   Tr.
Epi dote   Tr.
Calcite   Tr.

Fabric  $   Schistose,   n e ma t ob l a s t i c ,   non-porphyroblastic,   fine-   to   m e d -
ium-grained.

Probable   rocks   A m p h i b o l i t e .

Mo un t a i n   slope   Summit   Coun ty   PR C -27-27
1.5   mi.   w e s t  of  6S -7 6W,   sec  1 8   ( Sg-5)
Swandyke

Plagioclase  h 2 %   A n d e s i n e3  xenoblastic   grains   0.5   to   0.05  m m. 5  mo d er -
at ely  to   severely   al tered  to   ser ic it e3  albite   and  pericline  
twins   indistinct.

Hor nb len de  3%%  Xenoblastic   grains   1.5   to   0.05  mm.  5  ra g g e d   ter mi na-
tions  3   pleochroic   f r o m  y e ll ow is h-green   to   dark   green   or  bluish-
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green;   twinned;   pre fe rr e d   orientation.
Sphene  8$   Xenoblastic   grains   0.3   to   0.01  mm.  ;   associated  w i t h  h or n -

blende   and  m a g n e t i t e .
Quartz   Xenoblastic   grains   0.5   to   0.01  mm.;   strongly   strained  and

fractured;   sutured  b o r d e r s .
Biotite  $ %   Elongate   xenoblastic   grains   0.5   to   0.01   m m . ;   pleochroic

f r om  pale   ye ll ow ish -g ree n   to   dark   green   or  bluish-green;   twi n-
ned;   prefe rr ed   orientation.

Ma gne ti te   5$   Xenoblastic   grains   0.5   to   0.01  mm.
Epidote   Tr.
Apati te   Tr.
Pyrite   Tr.
Calcite   Tr.

Fabrics   Schistose,   n e m a to b la s ti c ,   non- po rph yr obl as ti c,   fine-grained.
Probable   rocks   A m p h i b o l i t e .

M o un t ai n   slope   Summit   Cou n t y   PRC-27-28
1.5   mi.   w e s t   of   6S-77W,   sec   13   ( Sg-6)
Swandyke

Plagioclase  k 7 %   Andesine;   xenoblastic   grains   1.0   to   0.1  mm.;   slight-
l y  to   co mpletely   alt ered   to   sericite;   albite   and  pericline  
twins.

Hornblende  k 5 %   Idioblastic   to   xenoblastic   grains   3*0   to   0.05  m m . ;
pleochroic   f r o m  ye ll ow ish -g ree n   to   dark   green   or  bluish-green;  
twinned;   pr ef er r ed   orientation.

B i ot it e  3 %   Elong at e   idioblastic   grains   0.5   to   0.01   m m . ;   pleochroic  
f r o m  pale   greeni sh -ye ll ow  to  v e r y  dark   greenish-brown;   mo d e r -
ately   to   strongly   alt ered   to   chlorite   ( pennine);   prefe rr ed  
orientation.

Quartz  3 %   Xenoblastic   grains   0.2   to   0.05  m m . ;   moderately   to   strongly  
strained.

Ap at ite  1 %
Magne ti te   1%

Fabrics   Schistose,   nematoblastic,   no n -p o r ph yr obl as ti c,   fine-   to  m e d -
ium-grained.

Probable   rocks   A m p h i b o l i t e .



T - 1 0 6 0 2 1 k

U. S.   Rte.  6   Summit  Co un t y   PRC-27-29a&b
2.0   mi.   S S W  of  5 S - 7 6 M ,   sec  1 0   ( Sg-7,   2   thin
Loveland   Pass   sections)

Plagioclase  k 6 %   Oligoclase;   xenoblastic   grains   1.5>   to   0.1  m m . ;   slight-
l y   to  mod er at e ly   altered   to   sericite;   albite   and  pericline  
twins;   poikilo bl as tic al ly   enclose   quartz   a nd  biotite.

Quartz  3 % %   Xenoblastic   grains   0.5   to   0.01  ram.;   m o de ra tel y  to   strongly  
strained;   sutured  b o r d e r s .

Biotite  1 $ %   Elongate   idioblastic   to  xenoblastic   grains   2.0   to   0.05  
ram.;   pleochroic   fr o m  b ro wn   to   dark  brown;   slightly  altered   to  
chlorite;   pr ef e rr e d   orientation.

Garnet  2 %   Xenoblastic   grains   U-0   to   0.05  m m . ;   pale   pin k   color;   is o-
tropic;   fractured;   poi ki lo blastically  enclose   quartz,   biotite,  
and  p y r i t e .

Apat it e  1 %
Fÿrite  1 %
Magnetite   Tr.

Fabrics   Gneissose,   lepidoblastic,   po rp hy ro b la s ti c ,   fine-   to  medium-  
grained.

Probable   rocks   Garnet-bearing  biotite-quartz-plagioclase   g n e i s s .

U. S.   Rte.  6   Summit   Co un t y   PRC-27-30
1 * 5  mi«   S S W  of   5S-76W,   sec   3   ( Sg-8a)
Loveland   Pass

Quartz  k 3 %   Xenoblastic   grains   3.0   to   0.01   m m . ;   strongly  to   severely  
strained   and  fractured;   sutured  borders.

Plagioclase  3 $ %   Oligoclase;   xenoblastic   grains   2.0   to   0.1  m m . ;   m o d e r -
atel y   to   strongly   altered   to   sericite;   albite,   pericline,   and  
Ca rlsbad   twins.

Biotite  1 3 %   Idioblastic   to  xenoblastic   grains   i*.5   to   0.01  m m . ;   p l e o -
chroic   f r o m  pale   b ro w n   to   ve ry   dark  brown;   slightly   al tered  to  
chlorite;   po i ki l ob la st ica ll y  enclose   zircon;   pr ef e rr e d  orienta-
tion.

Sillimanite  5 %   Elongate   idioblastic   grains   0.2   mm.   to   mi c ro cr yst al -
line;   associa te d  w i t h  biotite   an d  q ua r t z ;   p re fe rre d   orienta-
tion.

Ga rn e t  3 %   Xenoblastic   grains   3*0  to   0.05  m m . ;   pale   pink   color;   iso -
tropic  ;   fractured.

Magnetite  1 %
Zircon   Tr.
Calcite   Tr.
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Fabrics   Gneissose,   lepidoblastic   to   n em a to bl ast ic5   p o r p h y r o bl a st i c,  
me di u m - g r a i n e d „

Probable   rocks   Gar ne t-bearing   sillimanite-biotite-plagioclase-quartz  
g n e i s s .

Floy d  Hill   Clear  Creek   County   PRC-27-31
U. S.   Rte.  6   3S-72W,   sec  3 k   ( Sg-10b)
0 . 5  mi.   east   of  
intersection,   U. S.   Rte.   UO

Hornblende  $ 3 %   Idioblastic   to   xenoblastic   grains   3.0   to   0.05  mm.;
pleochroic   f ro m  yello wi sh- gr ee n   to   dark   green  and  bluish-green;  
twinned;   po iki lo bla st ic all y  enclose   plagioclase,   sphene,   and  
apatite;   pre fer re d   orientation.

Plagioclase   25%   Andes ine   to   labradorite;   xenoblastic   grains   1. 0   to  
0 . 1  m m . ;   slightly   to   severely   altered  to   sericite;   albite   and  
pericline   twins;   zoned.

Diopside   15%   Co rr ode d  xenoblastic   grains   2.0   to   0.05  mm.  ;   v e r y  pale  
green   color;   fractured;   associated  w i t h  hornblende,

Ep idote   5%   Xenoblastic   grains   0.5   to   0.05  m m . ;   associated  w i t h  h or n -
blende   and  al tered  plagioclase.

Sphene   2%
Quartz   Tr.
Apa ti te   Tr.
Pyrite   Tr.

Fabric:   Schistose,   nem at ob la s ti c ,   non-porphyroblastic,   medium-grained.
Probable   rock:   Diopside-plagioclase-hornblende   g n e i s s .

F l o y d  Hill   Clear   Creek  Cou nt y   PRC-27-32
U. S.   Rte.  6   3S-72W,   sec  3 h   ( Sg-10c)
0 . 5  mi.   east   of  
intersection,   U. S.   Rte.   1*0

Plagioclase   1*5%   Oligoclase   to   andesine;   xenoblastic   grains   2.5   to  
0 . 1   m m . ;   slightly   to   strongly  altered   to   sericite;   albite,  
pericline,   and  C ar lsb ad  twins;   zoned.

Hornblende   1*0%   Xenoblastic   grains   2.0   to   0.05  m m . ;   pleochroic   f ro m
ye ll ow ish -g re en   to   dark   gree n   or   bluish-green;   poik ilo bl ast ic al -
ly  enclose   biotite,   apatite,   and  magnetite;   pr efe rr ed   orienta-
tion.

Quartz   5%   Xenoblastic   grains   9.0   to   0.05  m m . ;   moderately   to   strongly  
strained   and  fractured;   sutured  borders;   larger   grains   oc cur
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in  felsic   layers   w i t h  plagioclase»
Biotite   5$   Elongate   idioblastic   to  xenoblastic   grains   1«5>   to   O.Of?

m m. 5   pleochroic   fr om  pale   greenish-yellow   to   dark   greenish-  
brown;   mod er at e ly   altered   to   chlorite;   pr ef err ed   orientation.

M a gne ti te   Xenoblastic   grains   1.5   to   0.01   mm.
Sphene   Tr.
Apatite   Tr.
Pyrite   Tr.

Fabrics   Schistose,   ne ma t ob la st ic,   no n- po r ph y ro b la s ti c ,   medium-   to  
coarse-grained.

Probable   rocks   Bi oti te -qu ar tz-hornblende-plagioclase   gneiss   to  amphi-  
bolite.

County   r oad   Gilp in   County   PR C- 27-33
3. 5  mi.   east   of   3S-72W,   sec   11   ( Sg-llb)
Black   Hawk

Plagioclase  k 7 %   Andesine;   xenoblastic   grains   0.5   to   0.05  mm.  ;   mos t  
grains   unaltered;   some   grains   near   a  fracture   are   co mpletely  
altered   to   sericite;   albite   and  pericline   twins;   zoned.

Hornblende  k 0 %   Xenoblastic   grains   1.0  to   0.01  m m . ;   ragged   termina-
tions  ;   pleochroic   from  ye llo wi sh -gr ee n   to   dark   green  to  bluish-  
green;   pre fe rr ed   orientation,

Diopside  $ %   C orr od ed  xenoblastic   grains   0.2   to   0.05  m m . ;   v e r y  pale  
gr ee n  color;   fractured;   associated  wi th   hornblende.

Epidote   5$   Xen oblastic   grains  0.3   to   0.01   m m . ;   occur   in   fracture
w i t h  a lt ere d  hornblende   and  plagioclase.

Sph ene   Tr.
Apatite   Tr.

Fabrics   Schistose,   nematoblastic,   n on - po r ph yr ob las ti c,   fine-grained.
Probable   rock:   Dio ps ide-hornblende-pl agioclase   gneiss   to   a m p h i bo l it e .

County  Road   Gilpin  County   PRC-27-3U
3*5  mi.   east  of  3S-72W,  sec  10  ( Sg-llc)
Black  Hawk

Quartz   50$   Xen oblastic   grains   1.0   to   0.01  m m . ;   moderate ly   strained  
and  fractured.

Plagioclase  h 0 %   Oligoclase;   xenoblastic   grains   1.0   to   0.05  m m , ;
slightly   altered   to   sericite;   albite   and  pericline   twins.  

Biotite   10$   Shredlike   xenoblastic   grains   1.0   to   0.01   m m . ;   pleochroic
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f ro m  pale   gre en ish-yellow   to  very   dark  brownish-green.
Ga rn e t   Tr.
Ep ido te   Tr.
A p at it e   Tr.
Z i rco n   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-p orp hy ro bla st ic,   fine-grained.
Probable   rock:   Biotite-plagioclase-quartz   g n e i s s .

County   road   Gilpin  County   PRC-27-35
k  mi.   east   of   3S-72W,   sec   2   ( Sg-12)
Black   Hawk

Ho rnblende  $ 8 %   Xenoblastic   grains   1.5   to   0.01   mm.  3   ragged   terminations;  
pleochroic   fr om  ye l lo wi sh -gr ee n  to   dark   green  or  bluish-green;  
poiki lo bla st ica ll y   enclose   plagioclase   and   apatite.

Plagioclase  k 0 %   Andesi ne   to  labradorite;   xenoblastic   grains   2.0   to  
0 . 0 5  m m . ;   slightly   to   severely  altered  to   sericite;   a l b i t e ,  
p e r i c l i n e ,   and  Car lsb ad  twins;   zoned.

Quartz  2 %   Xenoblastic   grains   0.1   to   0.05  m m . ;   strongly   strained.
Apa ti te   Tr.
Z i rco n   Tr.

Fabric:   Schistose,   nematoblastic,   non-porphyroblastic,   fine-   to  m e d -
ium-grained.

Probable   rock:   A m p h i b o l i t e .

Gol de n  Gate   Canyon   R o a d   Jefferson   County  ,   PRC-27-36
5. 5  mi.   east   of   3S-72W,   sec   1   ( Sg-13)
Bl ac k  Ha wk

Hor nb len de  h 0 %   Xenoblastic   grains   1.0   to   0.05   m m . ;   pleochroic   f ro m
yel lo wis h- g re e n  to   dark   green  or  bluish-green;   poikiloblas  ti cal-
ly   enclose   sphene,   plagioclase,   and   apatite;   pre ferred   orienta-
tion.

Plagioclase   35$   Andesine   to   labradorite;   xenoblastic   grains   1.0   to  
0 . 1  m m . ;   slightly   to   severely  altered  to   sericite;   albite   and  
pericline   twins;   zoned.

Diopside   15$   Corroded  xenoblastic   grains   0.5   to   0.05  m m . ;   very  pale  
green   color;   fracturedj  associated  w i t h  ho rn b l e n d e .

Epidote   5$   Xenoblastic   grains   0.3   to   0.05  mm.  ;   associated  w i t h  horn -
blende  .

Sphene  h %   Xenoblastic   grains   0.1   to   0.01   mm.
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Quartz   81$   Xenoblastic   grains   3=0   to   0=0£  m m=2   slightly  to   mod er at e-
l y   s t r a i n e d »

Plagioclase   5$   Oligoclase;   xenoblastic   grains   1=0   to   0=05  m m . ;   m o d e r -
ately  to   st rongly  a lt ered   to   sericite;   indistinct   albite   t w i n s ;  
poikiloblas  tic  ally  enclose   q u a r t z,   biotite,   and  muscovite;  
m y r m e k i t i c «

Biotite   5$   Xenoblastic   grains   1= 0   to   0=01   m m . ;   pleochroic   f rom  pale  
yel lo w   to   greenish-brown;   poi ki lo blastically  enclose   q u a r t z ,  
muscovite,   magnetite   an d   apatite;   pr eferred   orientation.

Musc ov ite   5$   Idioblastic   to   shredlike   xenoblastic   grains   l. J   to   0.05  
mm.

Magnetite   3$   Idioblastic   to   xenoblastic   grains   0.2   to   0.01  mm.
Sillimanite   1$
Hornblende   Tr.
Ap at it e   Tr.
Z i rco n   Tr.

Fabric!   Gneissose,   lepidoblastic,   no n -p or phy ro bl ast ic ,   fine-grained.
Probable   rock:   Muscovite-biotite-plagioclase-quartz   g n e i s s .

Colo.   Rte.   306   Gu nn is on   County   P RC - 27--111
0.5  mi.   N W  of   1LS-81W,   sec  l h   (SG-lt)
Cottonwood   Pass

Plagioclase   50$   Andesine   to   labradorite;   lathlike   idioblastic   grains  
lUoO   to   0.2   m m . ;   m o d e r at e ly  to   severely  altered   to   sericite;  
albite,   pericline,   and   Carlsbad  twins  =

Hornblende   L5$   Idioblastic   to  xenoblastic   grains   3*0   to   0.05  mm.   in  
xenoblastic   aggregates   up   to  1 5 ° 0   m m . ;   pleochroic   from  ye ll ow-
ish-green   to   dark   green   or   bluish-green;   relict   ophitic   tex-
ture;   poi ki lob la st ica ll y  enclose   q u a r t z ,   magnetite,   and  b i o -
tite.

M ag net it e   3$   Xenoblastic   grains   li.O   to   0=01  m m . ;   associated  wi th  
hornblende.

Epidote   2$   Xenoblastic   grains   0=5   to   0.05  mm.  ;   as sociated  w i t h  horn-
blende  c

Quartz   Tr.
Biotite   Tr.
Sphene   Tr.
Apatite   Tr.

Fabrics   Granoblastic,   nematoblastic,   non-foliate,   no n- p orp hy ro bla st ic,  
coarse-grained;   relict   ophitic   t ex t u r e .

Probable   rock:   A m p h i b o l i t e .
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UoSo   Rte=  2 k   Chaffee   County   PRC-27-U2
mi-   south   of   Granite   12S-79W,   sec   6   ( SG™£)

PUcrocline  1$% Xenoblastic   grains  k<>$ to  0 o 2  mm»;   distinct  pol ysy n-
thetic   t w i n s ;   microperthiticj   po ik iloblastically  enclose  p l a -
gioclase,   qu ar t2   and  biotite.

Quartz  3 k %   Xenoblastic   grains   10.0   to   0.01   m m . ;   severely   strained  and  
fractured;   grai n  borders   sutured  and   granulated;   contain  micro-  
crystalline   needles   of   r u t i l e .

Plagioclase  1 5 %   Oligoclase;   xenoblastic   grains   5>.0   to   0.0^  m m . ;
strongly   to   severely  altered   to   sericite;   albite   and   Carlsbad  
twins   obscured;   poikilobl ast ic al ly  enclose  biotite,   muscovite  
and  magnetite.

Biotite  k %   Xenoblastic   grains   1=0   to   0.09   m m . ;   pleochroic   from  pale  
yellowish -b row n   to   ve ry  dark   greenish-brown;   mod er ate ly  a lt er-
ed   to   chlorite;   pr ef erred   orientation.

Muscovite   1̂
Ma gn etite  1 %
Epidote   Tr.
Apatite   Tr.
Zirc on   Tr.

Fabrics   Granoblastic,   no n- p or p hyr ob la sti c,   medium-   to   coarse-grained.
Probable   rocks   Plagioclase-quartz-mlcrocline   g n e i s s .

Colo.   Rte.  8 2   Lake   Cou nt y   PRC-27-14.3
0.9  rai.   ea st   of   11S-80W,   sec   19   ( SG-6)
T w in  Lakes   Village

Mi crocline   90$   Euhedral   grains   30.0   to   0=9  m m . ;   indistinct   po l ysy n-
thetic   t w i n s ;   graphic   intergrowths   of   qu ar t z;   mi c ro p er t hi t ic ;  
p o ik il iti ca lly  enclose   plagioclase,   biotite,   sphene,   and  m a g -
netite;   occur   as   phenocrysts.

Plagioclase   29$   Oligoclase   to   andesine;   euhedral   grains   6.0   to   0.1  
m m . ;   slightly   to   strongly   alt ered   to   sericite;   albite,   p e r i -
cline,   and  C arlsbad  twins;   strongly   zoned;   m y r m e k i t i c .

Quartz   12$   Anhedral   grains   7=0   to   0.09  m m . ;   slightly  to  m od e ra t el y  
strained   and   fractured.

Biotite   9$   Euhedral   to   anhedral   grains   3.0   to   0.09   m m . ;   pleochroic  
fr om  light   yello wi sh- br own   to  v e r y   dark  brown;   moderately   al -
tered   to   chlorite.

Hornblende   3$   Euhedral   to   anhedral   grains   1=9   to   0.1  m m . ;   twinned;
pleochroic   from  y ell ow ish -g re en   to   b lui sh -gr ee n  and  yellowish-  
brown   to   brown;   associated  w i t h   some   grains   of  biotite.

Epidote   2$   Anhedral   grains   1.9   to   0.09  m m . ;   associated  wi t h  biotite
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and   hornblende  «
Mag netite  2 %   Euhedral   grains   l. S   to   0<,05>   imtio  
Sphene  1 %
Ap ati te   Tr.

Fabric  ;   Holoc  ry sta l li n e,   inequigranular--poi*phyritic  3   medium-   to   coarse-
grained.

Probable   rock:   Porphyritic   quartz   m o n z o n i t e .

Colo.   Rte.  8 2   Lake   County   PRC-27-U5
5  mi.   we s t   of   115-81W,   sec   30   ( SG-8)
T w i n  Lakes   Village

Orthoclase  3 5 %   Euhedral   to   anhedral   grains   2̂ .0   to   O.Oj?   mm.;   no
polysynthetic   tifins;   graphic   intergrowths   of   quartz;   microper-  
thitic;   p o ik i li ti cal ly   enclose   plagioclase,   hornblende,   sphene,  
and  magnetite;   occur  as   phenocrysts.

Plagioclase  h 5 %   Ol igoclase   to   andesine;   euhedral   to   subhedral   grains  
h » 0   to  0 . 1   m m , ;   slightly  altered   to   sericite;   albite,   pericline,  
and  Carlsbad  twins;   strongly   zoned;   some   large   grains   composed  
of   aggregates   of  m a n y   small   grains;   myrmekitic.

Quartz  1 0 %   Anhed ral   grains   to   0.05>   mm.  ;   slightly   to  m od er ate ly
strained  and   fractured.

Hornblende  $ %   Euhedral   to   anhedral   grains   to   0.1  m m . ;   twinned;  
pleochroic   f r o m  yello wis h- gre en   to   dark   green.

Biotite  2 %   Anhedral   grains   3.0   to   0.0£  m m . ;   pleochroic   f ro m  light
ye ll ow ish -b ro wn   to   v e r y   dark  brown;   small   grains   associated  w it h  
h o r n b l e n d e .

Magne ti te  2 %   Anhedr al   grains   1.5   to   0.05  mm.
Sphene  1 %
Apa ti te   Tr.
Zircon   Tr.

Fabrics   Holocrystalline,   inequigranular -p or phy r iti c;   medium-   to  
coarse-grained.

Probable   rocks   Porphyritic   quartz   m o n z o n i t e .

Colo.   Rte.   82
1 . 0  mi.   east   of  
Independence   Pass

Lake   Cou n ty  
11S-82W,   sec   10

P R C- 27-1*6  
( SG-9)

Plagioclase   55$   Andesine;   xenoblastic   grains   3-5  to  0 . 1  mm.;   slight-  
l y  to  mod er at el y   alt ered   to   sericite;   albite,   p e r i c l i n e ,   and



T - 1 0 6 0 2 23

Carl sb ad   twins;   poi ki lob la st ica ll y  enclose   bio ti te   and  quartz.
Quartz   Xenoblastic   grains   7-0   to   0.0J?   mm.;   slightly  to   strongly

strained  a nd  fractured;   poikiloblas ti ca lly  enclose  plagioclase  
a nd  biotite.

Biotite   15$   Idioblastic   to   xenoblastic   grains   2.0   to   0.05>  mm.;   pl e o-
chroic   f r o m  light  ye ll ow ish -b ro wn   to   very   dark  brown;   pre ferred  
orientation.

Garnet   5$   Xenoblastic   grains   $.0   to   0«05>   m m . ;   pale   pink   color;   iso-
tropic;   fractured;   p o ik il obl as ti cal ly  enclose  biotite,   quartz,  
a n d  apatite;   occur   in   aggregates.

Musco vit e   T r .
Sphene   Tr.
Apatite   Tr.
Pyrite   Tr.

Fabric:   Gneissose,   lepidoblastic,   porphyroblastic,   medium-   to   coarse-
grained.

Probable   rock:   Gar net-bearing  bi otite-quartz-plagioc lase   g n e i s s .

Colo.   Rte.   82   L a k e   Coun ty   PRC-27-U7
1   mi.   east   of   11S-82W,   sec   10   ( SG-10)
Independence   Pass

Quartz  h 0 %   Xenoblastic   grains   3.0  to   0.05>   mm.  ;   moderat ely  to   strong-
l y   strained   an d  fractured;   poikilobl ast ic al ly   enclose   biotite  
and  magnetite.

Mi cr oc li n e  3 h %   Xenoblastic   grains   3.0  to   0.1  mm.;   distinct  po ly s y n -
thetic   twins;   microperthitic;   po ikiloblastically   enclose   quartz,  
plagioclase,   biotite,   and   sphene.

Plagioclase   15$   Oligoclase   to   andesine;   xenoblastic   grains   1.5   to  
0 . 1  mm.;   slightly  to   mod er at e ly   altered  to   sericite;   albite,  
pericline,   and   Carlsbad   twins;   poikilobl ast ic all y   enclose  biotite.

Biotite   5#   Idioblastic   to   xenoblastic   grains  1. 0   to   0. 05  m m . ;   pl eo-
chroic   f r o m  p ale   ye ll ow ish -b ro wn   to   v er y  dark  brown;   pre ferred  
orientation.

Si ll imanite   5$   Elongate   idioblastic   grains  0.5   mm.   to   mi cr ocr ys tal -
line;   occur   in  bands;   pr efe r re d   orientation.

Mag n et i te   1$
Sphene   T r .
Z i rc o n   Tr.

Fabric:   Gneissose,   lepidoblastic,   nematoblastic,   medium-grained.
Probable   rock:   Sil li manite-biotite-pl agioclase-microcline-quartz

g n e i s s .
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Colo»   Rte.   82  
0,5  mi.   S W  of  
Independence   Pass

Pitkin  County  
11S-82W,   sec   9

PRC-27-U8
( SG-ll)

Mi crocline   38̂    Anh ed ra l   grains   llt<,0   to   0,1  mm,  ;   distinct   polysynt he -
tic   twins;   m ic r op e rt h it i c;   po iki litically  enclose   plagioclase,  
q u a r t z ,   bio tite   a nd  magnetite,

Plagioclase  2 % %   Andesine;   euhedral   to   anhedral   grains   9*0   to   0.1  m m . ;  
slightly   altered   to   sericite;   albite,   pericline,   and   Carlsbad  
twins;   zoned;   p o ik il iti ca ll y  enclose   biotite   and  magnetite;  
m y r m e k i t i c .

Quartz  2 0 %   Anhedral   grains   10.0   to   0.05  m m . ;   modera tel y   strained  and  
fractured;   sutured  b o r d e r s .

Biotite   Anhedr al   grains   2.0   to   0.05  m m . ;   pleochroic   from  pale
y e ll ow ish -b row n   to   v e r y   dark  brown;   poikil it ica ll y   enclose   apa-
tite;   we a k  pre fe rr e d   orientation.

Apatite  1 %
Magnetite  1 %
Sphene   Tr.
Zircon   Tr.

Fabric:   Holoc  rys ta ll i ne ,   inequigranular -p or phy r iti c,   medium-   to  
coarse-grained,   slight ly  gneissic.

Probable   rock:   Quartz   m o n z o n i t e .

Colo.   Rte.   13 5   Gunnis on   County   PR C- 27-It9
at   intersec tio n   51N-1E,   sec   22   ( SG-12)
Colo,   Rte.   306  
at  Almo nt

Quartz   75%   Xenoblastic   grains   0.5   to   0.01  m m . ;   strongly   strained;  
sut ured  b o r d e r s .

Biotite   15%   Elongate   xenoblastic   grains   0.2   to   0.01   m m . ;   pleochroic  
f r om  pale   y el l o w  to  ve r y   dark  brown;   pref er red   orientation.

Mu sc ovi te   10%   Shredlike   xenoblastic   grains  0 . 2   to   0.01  mm,  ;   asso-
ciated  w it h  biotite.

Zir co n   Tr.
Hematite   Tr.

Fabric:   Gneissose,   lepidoblastic,   no n-p or p hy r ob l as t ic ,   fine-grained.
Probable   rock:   Muscovite-biotite-quartz   gneiss   to   qu a rt z it e .
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Quartz  k O %   Xenoblastic   grains   0,5   to   0,01   m m , ;   strongly  strained;
poi ki lob la sti ca ll y  enclose   biotite,

Plagioclase  2 $ %   Andesine;   idioblastic   to   xenoblastic   grains   1, 0   to  
0 , 1  m m , ;   slightly   altered   to   sericite;   albite   and  pericline  
twins   indistinct;   la rg er   zoned  idioblastic   grains   have   b e e n  
introduced  b y   solutions   fr o m  adjacent   diorite;   p o iki lo bla st ic al-
l y  enclose   biotite.

Biotite   25$   Xenoblastic   grains   0.5   to   0,01  m m , ;   pleochroic   f r o m  pale  
y e ll o wi sh -br ow n   to   ve r y   dark  brown;   prefe rr ed   orientation,  

Mu sc ovite   10$   Idioblastic   to   shredlike   xenoblastic   grains   1.0   to   0.01  
m m . ;   associated  w i t h  biotite;   prefe rr ed   orientation.

Sphene   Tr.

Fabrics   Schistose,   lepidoblastic,   por ph yr o bl a st i c,   fine-grained.  
Probable   rocks   Mu scovite-biotite-plagioclase-quartz   s c h i s t .

U. S.   Rte.   50   Gunnison   County   P R C - 27-52
1   mi.   w e s t   of   U9H -2E,   sec   7   ( SG-15)
intersection  
Colo.   Rte.  I l k

Quartz   60$   Xenoblastic   grains   0.5   to   0.01   m m , ;   moderat el y   to   strong-
l y   strained;   gr ai n  borders   intricately   sutured  and  granulated;  
larg er  grains   occur   in   distinct  layers.

Sericite   25$   Micro cr yst al lin e   grains   in  d istinct  layers   w i t h  smaller  
grains   of   q u a r t z .

Biotite   15$   Xenoblastic   grains   0.05  mm.   to   microcrystalline;   occur  
wi th   sericite.

Plagioclase   Tr.
Tourmaline   Tr.
Hematite   Tr.

Fabrics   Gneissose,   lepidoblastic,   n o n- p or p hyr ob las ti c,   ver y   fi n e-
grained;   relict   cross-bedding.

Probable   rocks   Bio ti te-sericite-quartz-gneiss   to   q u a r tz i te .

Colo.   Rte.  I l k   Gu nn is on  Co unty   P R C - 27-53
3   mi.   south   of   U9N-2E,   sec   28   ( SG-16)
U. S.   Rte.   50

Actinol it e   77$   Idioblastic   to  xenoblastic   grains   0.5   to   0.01  m m , ;
pleochroic   fr o m  pale   yello wi sh- gr ee n   to   green   or  bluish-green.  

Plagioclase   10$   Va r i e t y  not   determined;   xenoblastic   grains   0,5   to
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0 . 0 1   m m. 5   mo der a te l y   to   strongly  altered   to   sericite;   albite  
twins   indistinct; larger   grains   occur   in  veins  w i t h   quartz.

Quartz   Xenoblastic   grains   0.5»   to   0.01  mm.;   strongly   strained   and
fractured;   occur  i n  veins.

Magne ti te   5$   Xenoblastic   grains   0.1   to   0.01  mm.
Epidote   Xenoblastic   grains   0.5>   to   0.05>   mm.  ;   occur   in  veins   wi t h  

quartz   a n d  plagioclase.
Biotite   Tr.
Chlorite   Tr.
Apa ti te   Tr.
Calcite   Tr.

Fabric:   Granoblastic,   nematoblastic,   non-foliate,   non-porphyroblastic,
v e r y  fine-grained.

Probable   rock:   Quartz-plagioclase-actinolite   g n e i s s .

Colo.   Rte.   Ilk   Gunnison  County   PRC-27-5k
7   mi.   south   of   k8N-2E,   sec  1 6   ( SG-17)
U. S.   Rte.  5>0

Phenocrysts:  2 $ %   of   thi n   section

Plagioclase   90$   Oligoclase;   euhedral   to   subhedral   grains   k»0   to   0.1  
mm.;   slightly  al tered   to   sericite;   albite   and   Carlsbad   twins;  
strained   and   fractured;   some   grains   have   subrounded  outlines.

Quartz   10$   Anhed ra l   grains   1. 0   to   0.1   m m . ;   strongly  to   severely
strained,   fractured,   and  granulated;   some   grains   have   subrounded  
outlines.

Groundmass:   75>$   of   thin   section:

Or thoclase   80$   Mi c  roc  rystalline   anhedral   grains.
Quartz   15>$   An hed ra l   grains   0.1  mm.   to  microcrystalline;   severely  

strained;   lar ger   grains   occur  in   small  veinlets.
Bio tite   5$   Anhedr al   grains   0.05  mm.   to  microc  rys t al l in e ;   pleochroic  

f r o m  light   b r o w n  to   dark  brown;   mod e r at e ly  alt ered   to   chlorite.
Apa tite   Tr.
Magn et ite   Tr.
Calcite   Tr.

Fabric:   Holocrystalline,   inequigranular-porphyritic,   fine-grained;  
has   b ee n  metamorphosed.

Probable   rock:   Quartz   latite   to   rhyolite   po rp hyr y   or  t u f f .
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Colo.   Eté.   l l U   Saguache   County   PRC-27-55
11.5   mi.   south   of   U8N-2E,   sec   32   ( SG-1 8)
U. S.   Rte.   50

Hornblende   £0$   Xenoblastic   grains   1.0   to   0.01  m m. 5   ragged  termi na-
tions;   pleochroic   fr o m  y ell ow is h-g re en   to   dark   gree n  or   bluish-  
green.

Plagioclase  h 0 %   Andesine;   elongate  xenoblastic   grains   8.0   to   0.05
m m . ;   st rongly   altered  to   sericite;   indistinct   albite   and  C ar l s -
b a d   twins;   poikiloblastic  ally  enclose   hornblende,   biotite   an d  
q u a r t z .

Biotite   Xenoblastic   grains   0.2   to   0.01  m m . ;   pleochroic   fr om  pale
ye ll owi sh -br ow n   to   dark  brown;   associated  wi th   hornblende.

Sphene   3$   Ma sses   of  xenoblastic   grains   0.5   to  0 . 0 1  mm.  ;   associated  
w i t h  hornblende.

Quartz  2 %   Xenoblastic   grains   0.2   to   0.01  mm,
Epidote   Tr.
Apatite   Tr.
Magnetite   Tr.

Fabrics   Granoblastic,   nematoblastic,   non-foliate,   no n-p or ph y ro b la s ti c ,  
fine-   to   coarse-grained.

Probable   rocks   A m p h i b o l i t e .

Colo.   Rte.   lilt   Saguache   Cou nty   PRC-27-56
12 .5   mi.   s out h   of   lt7N-2E,   sec  8   ( SG-19)
U. S.   Rte.   50

Micr oc lin e  6 2 %   Xenoblastic   grains   6.0   to   0.05  m m . ;   distinct  p o ly s yn -
thetic   twins;   perthitic;   po i ki l ob las ti cal ly  enclose  plagioclase  
a n d  small   grains   of   microcline.

Quartz   15$   Xenoblastic   grains   1.0   to   0.01   m m . ;   strongly  to   severe ly  
strained  and  fractured;   sutured  borders.

Plagioclase   15$   Oligoclase;   xe no blastic   grains   2.0   to   0.05  m m . ;   m o -
derate ly  alte re d   to   sericite;   albite   an d  Carls bad   twins;  irçyrme-  
k i t i c .

Biotite   5$   Xenoblastic   grains   1. 5   to   0.05  m m . ;   pleochroic   fro m  pale  
y e ll o w  to   brownish-green;   we a k  p r e f er r ed   orientation.

Sphene  2 %   Idioblastic   to  xenoblastic   grains   1. 5   to   0.05  mm.;   severe-
ly   to   co mpletely   a l te re d   to   leucoxene;   as sociated  w it h  biotite.

Mag ne tit e  1 %
Muscovite   Tr.
Apatite   Tr.
Zi rc o n   Tr,
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Phantom  Canyon  Road   Fremont  County   PRC-27-68
( Eight  Mile   Creek)   17S-69W,   sec   22   ( Ph-?)
12  mio   NE  of  Canon  City

Quartz  k.0%   Xenoblastic   grains   3»0   to   0.01  m m»5   moderate ly  to   strongly  
strained  and   fractured,

Plagioelase   33/&   Oligoclase;   1.0   to   0.0?  m m . ;   slightly  to   mode ra te ly  
altered   to   sericitej   albite,   pericline   and  Carls ba d   twins.

Micr oc lin e   1?$   Xenoblastic   grains   1.0   to   0.0?  m m.3   distinct  p o l y s y n -
thetic   twins.

B i otite  1 0 %   Elongate   xenoblastic   grains   1. 0   to   0,0?  mm.  5   pleochroic
f r om  light  ye llo wi sh- br ow n   to  v e r y  dark   greenish-brown;   pref err ed  
orientation.

Mus covite  1 %
Gar ne t  1 %
Zir c on   Tr.
Ma gne ti te   Tr.

Fabric:   Gneissose,   le p id o b l a s t i c ,   no n - po rp hyr ob la sti c,   fine-   to  medium-
grained.

Probable   rock:   Biotite-microcline-plagioclase-quartz   g n e i s s .

Pha n to m  Cany on  R o a d   Fremont   Co un t y   PR C -27-69
( Eight  Mi le   Creek)   17S-69W,   sec   22   ( Ph-6)
12  mi.   N E   of   Canon   City

Quartz  l\.0%   Xenoblastic   grains   2.0   to   0.0?  mm.  ;   mo der a te l y  to   st rongly  
strained   and  fractured;   sutured  borders.

Micr oc lin e  3 6%   Xenoblastic   grains   1.0   to   0.0?  mm.  ;   distinct  p o l y s y n -
thetic   twins;   Ca rl s b ad  twins;   m i c r o p e r t h i t i c .

Plagioelase  1 0 %   Oligoclase;   xenoblastic   grains   1.5   to   0.1  mm.  ;   slight-
l y  altered   to   sericite;   albite   twins.

Biotite  1 0 %   El ongate   xenoblastic   grains   1. 0   to   0.0?  m m . ;   pleochroic  
f r o m  light   ye ll ow is h -b r ow n   to   dark   greenish-brown;   pr ef err ed  
orientation.

Muscovite  3 %   Idioblastic   to   xenoblastic   grains   0.?   to   0.0?  m m . ;   asso-
ciated  w it h  biotite;   pr ef er r ed   orientation.

Magnetite  1 %
Garnet   Tr.
Apatite   Tr.
Zir co n   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-   to  medium-
grained.

Probable   rock:   Biotite-plagioclase-microcline-quartz   gneiss.
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Phantom  Canyon  Road   Fremont  County   PRC-27-70
( Eight  Mile   Creek)   1 7 8 - 6 %   sec   22   (Ph-7)
12   mio   N E  of  Canon  City

Plagioelase  3 0 %   Oligoclase,   xenoblastic   grains   0.5   to  0.1  mm.  ;   m o d e r -
ately   to   strongly   altered  to   sericite;   albite   twins.

Microc lin e  3 0 %   Xenoblastic   grains   1.5   to   0.1  m m . ;   distinct  po l ys ynt he -
tic   twins.

Quartz  2 % %   Xenoblastic   grains   0.5   to   0.0 5  m m . ;   modera tel y   strained   and  
fractured.

Biotite  1 0 %   Elongate   xenoblastic   grains   1 .5   to   0.05  mm.;   pleochroic  
f r o m  li ght  yel lo wis h -b r ow n  to  v e r y  dark  brown;   m od er at ely  to  
strongly   alt er ed   to  m us covite   and   hematite;   p re fe rr ed   orientation.

Mu sc ovi te  $ %   Shredlike   xenoblastic   grains   2.5   to   0.05  m m . ;   as sociated  
w i t h  biotite.

Zircon   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-   to  medium-
grained.

Probable   rock:   Mu sc ovi te -bi ot ite -quartz-microcline-plagioclase   g n e i s s .

Pha nt om  C a n y o n  Ro a d   Fre mo nt   County   PR0-27-71
( Eight  Mi le   Creek)   1 7 8 - 6 %   sec   22   ( Ph-8)
12   mi.   N E   of   Canon  City

Plagioelase   35$   Oligoclase;   xenoblastic   grains   1.0   to   0.1  m m . ;   sli gh t-
l y   to   m o d e r at e ly   alter ed   to   sericite;   albite   and  pericline   t w i n s .

Microcli ne   30$   Xenoblastic   grains   1.0   to   0.1  m m . ;   distinct  po ly sy nt he-
tic   twins.

Quartz   25$   Xen oblastic   grains   0.5   to   0.05   mm.;   mo d era te ly  to   strongly  
strained   and   fractured.

Biotit e   5$   Elonga te  x en oblastic   grains  1 . 0   to   0.05  m m . ;   pleochroic
fr om  light  ye ll o wi s h- b ro w n   to   very  dark  brown;   slightly   altered  
to   musc ovi te   and   hematite;   pref er red   orientation.

Musc ov ite   5$   Shredlike   xen oblastic   grains   3-0   to   0.05  m m . ;   associated  
wi t h  b i o t i t e ;   p re f er r ed   orientation.

Zircon   Tr.
Hematite   Tr.

Fabric:   Gneissose,   l e p i d o b l a s t i c ,   no n -p or phy ro bl ast ic ,   fine-grained.
Probable   rock:   M u s cov it e-b io tit e- quartz-microcline-plagioelase   g n e i s s .
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Phantom  Canyon  Road   Fremont  County   PRC-27-72
(Eight  Mile   Creek)   17S-69W,   sec  ^  ( Ph-9a)
I k  mi,   NE   of  Canon  City

Microcline   5>0$   Idioblastic   to  xenoblastic   grains   9.0   to   0.1  ran.;   dis-
tinct  polysynthetic   twins;   mic ro pe rt h it i c;   poikilo bl ast ic all y  
enclose   plagioelase,   biotite,   magnetite,   and   small  blebs   of  
quartz;   grains   occur   in  augen  of   lens-s hap ed  aggregates   up   to
3 0 . 0  ran.

Plagioelase  2 0 %   Oligoclase   to   andesine;   xenoblastic   grains   2.£   to   0.1  
m m . ;   slightly   to   strongly  altered   to   sericite;   a l b i t e ,   pericline,  
and  Ca rlsbad   twins;   albite   rims;   poi ki lob la sti ca ll y  enclose   bi o-
tite;   myrmekitic.

Quartz  1 % %   Xenoblastic   grains   5*0   to   0.05>   m m . ;   strongly   strained  and  
fractured;   gr a in  borders   sutured  an d   slightly   granulated;   p o i -
kiloblas  ticall y   enclose   plagioelase,   microcline,   biotite,   and  
m a g n e t i t e .

Biotite   10$   Elongate   idioblastic   to  xenoblastic   grains   3.0   to   0.05  
mm,  ;   pleochroic   fr om  pale   yellowish- br own   to  ve ry   dark  brown;  
pr ef e rr e d  orientation.

Sphene  2 %   Idioblastic   to  xenoblastic   grains   2.0   to   0.05  m m . ;   strongly  
al tered   to   leucoxene;   associated  w i t h  bio tite   and  magnetite.

Ma gne ti te  2 %   Xenoblastic   grains   1.0   to   0.05  mm.
Apatite   1$
Zir co n   Tr.

F a b r i c ;   Granoblastic   to   gneissose,   lepidoblastic,   p o r p hy r ob l as t ic ,  
medium-   to   coarse-grained.

Probable   rocks   Bi ot ite -q uar tz-plagioclase-microcline   auge n  g n e i s s .

P h an to m  Ca n yo n  R oa d   Fremont   County   PRC-27-73
( Eight  Mile   Creek)   17S-69W,   sec   9   ( Ph-9a)
lU  mi.   N E   of   Cano n   Cit y

Quartz  k 0 %   Xenoblastic   grains   5*0   to   0.05  m m . ;   strongly   strained   and  
fractured;   gr a in  bor de rs   sutured   and   slightly  granulated;   p o i -
kiloblas  tic  a lly   enclose   plagioelase,   microcline,   and  biotite.

Plagioelase   25$   Oligocl as e   to   andesine;   xenoblastic   grains   5»5  to
0 . 1  m m . ;   slightly   to   strongly   altered  to   sericite;   albite,   p er i -
cline,   and  C ar lsb ad   twins;   poi ki loblastically   enclose   m ic r o-
cline   and  b i o t i t e ;   m y r m e k i t i c .

Mic ro cli ne   20$   Xenoblastic   grains   3.5   to   0,2   mm.  ;   distinct   po l ysy nt he -
tic   twins;   Carls ba d   twins;   microperthitic;   poiki lob la st ica ll y  
enclose   plagioelase,   q u a r t z ,   biotite,   and  magnetite;   grains   occur  
i n   aggregates.
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Bio tite  1 0 %   Elongate   idioblastic   to   xenoblastic   grains   3„0  to   0.0$  
mm.;   pleochroic   fr om  pale   yellowish -b row n   to   ve ry  dark   brown;  
slightly   altered   to   chlorite;   pre ferred   orientation.

Sphene  y %   Idioblastic   to   xenoblastic   grains   L. O   to   0.0$  m m , ;   strongly  
to   severely   altered   to   leucoxene;   associated  w i t h  biotite   and  
magnetite.

Apatite  1 %
Ma gn etite  1 %
Muscovite   Tr.
Zi rco n   Tr.

Fabric:   Granoblastic   to   gneissose,   lepidoblastic,   p o r p hy r ob l as t ic ;
medium-   to   coarse-grained.

Probable   rock:   Biotite-mierocline-plagioclase-quartz   augen  g n e i s s .

Cripple   Creek   Cany on   Teller   County   PRC-27-714
$  mi.   south   of   16S-70W,   sec   3   ( Cc-la)
Cripple   Creek

Quartz  k 0 %   Xenoblastic   grains   6.0   to   0.0$  m m . ;   mode ra te ly   to   strongly  
strained  and  fractured;   sutured  borders;   poi ki lob la sti ca ll y   en-
close   microcline,   plagioelase,   and  biotite.

Mi crocline   2$#   Xenoblastic   grains   $.0   to   0.1   m m . ;   distinct  p ol y sy n th e -
tic   twins;   Carlsbad   twins;   mi cr o pe r t hi t ic ;   poikilo bl ast ic all y  
enclose   plagioelase,   q ua r t z ,   biotite,   and  magnetite;   grains  
occur  in  a gg r e g a t e s .

Plagioelase  2 0 %   Oligoclase;   idioblastic   to  xenoblastic   grains   3*0   to  
0 . 1  m m . ;   slightly  to   strongly  altered  to   sericite;   albite,   p e r i -
cline,   and   Carlsbad   twins;   poikilobla sti ca lly   enclose   q u a r t z ,  
biotite,   magnetite   and  apatite;   myrmekitic.

Biotite  1 0 %   Elongate   idioblastic   to  xenoblastic   grains   2.$   to   0.0$  
mm.;   pleochroic   f r o m  pale   y el l o w  to  v e r y   dark   brown;   prefe rr ed  
orientation.

Sphene  3 %   Idioblastic   to   xenoblastic   grains   1.$   to   0,0$  m m . ;   strongly  
al te red  to   leucoxene;   pleochroic   fr om  pale   brown   to   reddish-  
brown;   associat ed  w i t h  magnetite   and  biotite.

Ap at it e  1 %
Magnetite  1 %
Zir co n   Tr.

Fabric:   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,
medium-   to   coarse-grained.

Probable   rock:   Biotite-plagioclase-microcline-quartz   augen  gneiss.
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Cripple   Creek  Canyon   Teller  County   PRC-27-75
5  mi.   south  of   16S-?0W,   sec   3   (Cc-lb)
Cripple   Creek

Microcline   Idioblastic   to  xenoblastic   grains   22.0   to   0.1  m m . ;   dis-
tinct  polysynthetic   twins;   Carlsbad   twins;   mic ro per t hi t ic ;   p o i -
kilob la sti ca lly  enclose   plagioelase,   biotite,   magnetite,   and  
small  blebs   of   quartz  ;   grains   occur  in   augen   of  lens-shaped   ag-
gregates   up   to   25.0  mm.

Quartz   20$   Xenoblastic   grains   U.5   to   0.05  m m . ;   modera tel y   to   strongly  
strained   and   fractured.

Plagioelase  ] $ %   Oligoclase;   xenoblastic   grains   3*0   to   0.1   m m . ;   sligh t-
ly   to   mo der at ely   altered  to   sericite;   albite,   pericline,   and  
Carlsbad  twins;   poikiloblas  tic  ally  enclose   q u a r t z ,   microcline,  
and  biotite;   myrmekitic  =

Bi otite   5$   Elongate   idioblastic   to  xenoblastic   grains   3 «5   to   0.05   m m . ;  
pleochroic   f r o m  pale   y e l l o w  to   ve ry   dark  brown;   pr eferred   orien-
tation.

Sphene   3$   Idioblastic   to  xenoblastic   grains   3.0   to   0.05  m m . ;   strongly  
al tered  to   leucoxene;   pleochroic  f ro m  light  br o w n   to  reddish-  
brown;   associ at ed  wi t h  ma gnetite   and  biotite.

Apa ti te   1$
Magne ti te   1$
Zir c on   Tr.

Fabricj   Granoblastic   to   gneissose,   lepidoblastic,   por ph yro b la s ti c ,  
medium-   to   coarse-grained.

Probable   rock;   Biotite-plagioclase-quartz-microcline   au ên  g n e i s s .

Public   Service   Co.   of   Clear  Creek   County   PRC-27-76
Colorado,   South  C le ar   US -7I4M,   sec   31  &  32   drill   hole   #1
Creek-Cabin   Creek   depth;  38   ft.
Pumped  Storage   Unit

Plagioelase  5 5 $  O l ig oc las e   to   andesine;   xenoblastic   grains   2.0   to   0.1  
m m . ;   slightly   to   mod era te ly   altered  to   sericite;   albite   and  p e r i -
cline   twins;

Quartz   30$   Xenoblastic   grains   2.5   to   0.01   m m . ;   strongly   strained,   frac-
tured   and   granulated;   sutured  b o r d e r s .

Biotite   10$   Shredlike  xenobl as ti c   grains   1.0   to   0.01   m m . ;   pleochroic  
fr om  pale  ye llo w is h -b r ow n  to   v e r y  dark  brown   or  reddish-brown.

Hornblende   5$   Severe ly  corroded  xenoblastic   grains   1.5   to   0.01  m m . ;  
pleochroic   f r o m  pale   yello wis h- gr een   to   dark   gree n  and  bluish-  
green;   associated  w i th   and   alt ered  to   biotite.

Epidote   Tr.
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Ap at ite   Tr.
Zir co n   Tr.
Magn et ite   Tr.

Fabrici   Gneissose,   lepidoblastic,   non- po rph yr obl as ti c,   fine-grained,  
cataclastic.

Probable   rock:   Hornblende-biotite-quartz-plagioclase   g n e i s s .

Public   Service   Co.   of   Clear   Creek   County   PRC-27-77
Colorado,   S ou th   Clear   I4.S-7W ,   sec   31   &  32   drill   hole   #1
Creek-Cabin   Creek   depths   U3   ft.
Pumped   Storage   Unit

Plagioelase  h!?%   Andesine   (?);   xenoblastic   grains   0.5   to   0.1   mm.  ;
severely  to   completely   altered  to   sericite;   albite   twins   o b-
scured.

Hor nblende   U5̂    Xenoblastic   grains   1.0   to   0.1   m m . ;   pleochroic   from
pale  ye llo wi sh - gr e en  to   dark   green   or   bluish-green;   grain  t e r-
minations   ragged;   po iki lo bl ast ic al ly  enclose   plagioelase,   sphene,  
chlorite,   apatite   a n d  quartz.

Chlorite  6 %   Pennine  j   shredlike   xenoblastic   grains   0.5   to   0.05  mm.  ;  
alteration  pr odu ct   of  biotite;   pre ferred   orientation.

Sphene   3#   Xenoblastic   grains   0.2   to   0.05  mm.
Mi crocline  \ %   Xenoblastic   grains   0.5   to   0.05  mm.;   distinct  p ol ys yn-

thetic   twins;   occur   in terstitially   in   small   clusters.
Quartz   Tr.   Xenoblastic   grains   0.1   to   0,01   ram.
Epidote   Tr.
Apatite   Tr,
Pyrite   Tr.

Fabric:   Schistose,   n e m a t o b l a s t i c ,   no n -p o rp h yr o bl a st i c,   fine-grained.
Probable   rock:   A m p h i b o l i t e .

Public   Service   Co.   of   Clear   Creek   County   PRC-27-78
Colorado,   South   Clear   U S - 7 W ,   sec   31   &  32   drill   hole  #1
Cre ek-Cabin  Cree k   depth:   105   ft.
Pumped  Storage   Unit

Plagioelase   U5$   Ol igoclase   to   andesine;   xenoblastic   grains   2.0  to  
0 . 1  m m . ;   slightly   to   strongly   altered  to   sericite;   albite   and  
pericline   twins;   poikiloblas ti ca lly   enclose   q u a r t z ,   biotite,   and  
hornblende;   m y r m e k i t i c .

Quartz  k 0 %   Xenoblastic   grains   6.0   to   0.01   m m . ;   mo d era te ly  to   strongly
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strained  and   fractured)   g rai n  borders   sutured   and  granulated.
Biotite  1 %   Xenoblastic   grains   1. 0   to   0.01   m m . ;   pleochroic   f r om  pale

y e ll o w   to   reddish-brown)   associated  w i t h  hornblende   as   an  al ter -
a ti on  product.

Hornbl en de   Corrod ed  xenoblastic   grains   2.5  to   O.Oj?   mm.  )   pleochroic
fr o m  pale   yel l o wi s h- g re e n  to   dark   gree n   or  bJ  uish-green.

Micr oc lin e  yfo   Xenoblastic   grains   1.0   to   0.05)   mm.)   distinct  p ol y sy n -
thetic   t w i n s ;   grains   occur  i n  clusters.

Sphene   Tr.
Epidote   Tr.
A p at i te   Tr.
Zi rc o n   Tr.

F a b r i c :   Granoblastic   to   gneissose,   lepidoblastic,   non- por ph yr obl as -
tic   fine-grained.

Probable   rocks   Hor nb len de -b iot ite-qua rtz-plagioclase   g n e i s s .

Public   Service   Co.   of   Clear  Creek  Co un t y   PRC-27-79
Colorado,   Sout h  C l e a r   US-7UW,   sec  31   &  32   drill   hole   #2
Creek- Ca bin   Creek   depths   21   ft.
Pumped  Storage   Unit

Plagioelase  $ 0 %   An desine   (?))   xenoblastic   grains   2.0   to   0.1   mm.)  
complet el y   altere d   to   sericite)   albite   twins   obscured.

Hornble nd e  h % %   Xenoblastic   grains   2.0   to   0.05>  mm.)   pleochroic   f r o m
pale   y e l l o wi s h- g re e n  to   dark  green   or  bluish-green)   po i ki lo bl as-
t i ca ll y  enclose   apatite,   b i o t i t e ,   epidote,   and  quartz.

Quartz  2 %   Xenoblastic   grains   1. 0   to   0.05>   mm.)   mod er at e ly   strained  
a nd  fractured)   occur   interstitially.

Ap at it e  1 %   Idioblastic   to  xenoblastic   grains   0.1   to   0.05>   mm.)   a ss o-
c i ate d  w i t h  hornblende.

Biotite  1 %   Elongate   xenoblastic   grains   0.5   to   0.05>   m m . )   pleochroic  
fr om  pale   ye l lo w   to   reddish-brown)   alterati on  produc t   of   h or n -
blende.

Epidote  1 %   Xenoblastic   grains   0.5>   to   0.05»   mm.  )   associa te d  w i t h  b i o -
tite   and  hornblende.

Calcite   Tr.

Fabrics   Schistose,   nematoblastic,   non -p or p hy r ob l as t ic ,   fine-grained.
Probable   rock:   A m p h i b o l i t e .
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Public   Service   Co»   of   Clear  Cr ee k   County   PRC-27-80
Colorado,   S ou th   Clea r   àS-ïUW,   sec   31  &  32   drill   hole   #2
Cr ee k-C ab in  Creek   depths   85   ft.
Pumped  Storage   Unit

Plagioelase   55$   Oligoclase   to   andesine;   idioblastic   to  xenoblastic  
grains  2 . 0   to  0 . 2   m m . ;   modera tel y  to   strongly  altered  to   seri-
cite;   albite,   Carlsbad,   and  pericline   twins;   po ikiloblastically  
enclose   quartz   and  biotite.

Quartz   30$   Xenoblastic   grains   U. O   to   0.01   m m . ;   strongly   strained   and  
fractured;   grain  borders   sutured  and   granulated.

Biotite   1U$   Elong ate   xenoblastic   grains   1.0   to   0.05  m m . ;   pleochroic  
fro m  pale   y e ll o w   to   dark  brown;   slightly  to   moderat el y   altered  
to   chlorite   and   sericite;   prefe rr ed   orientation.

Calcite   1$   Xenoblastic   grains   0.5   to   0.01   m m . ;   occur  in   clusters   and  
veinlets   as   a   replacement  mineral.

Musc ov ite   Tr.
Epidote   Tr.
Ap at ite   Tr.

Fabric;   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Biotite-quartz-plagioclase   g n e i s s .

Public   Service   Co.   of   Clear   Creek   Cou nt y   P RC - 27-81
Colorado,   Sout h   Clear   US-7li.W,   sec   31   &  32   drill   hole   #2
Creek- Ca bin  Creek   depths   115   ft.
Pumped  Storage   Unit

Plagioelase   50$   AndesineÇ?);   xenoblastic   grains   1.0  to   0.1  m m . ;  
severely  a lt ere d   to   sericite;   albite   twins   obscured.

Quartz   28$   Xenoblastic   grains   1.0   to   0.01  mm.;   strongly  to   severely  
strained  and   fractured;   g ra in  borders   sutured  and  granulated.

Biotite   20$   Shredlike   xenoblastic   grains   0.3   to   0.05  mm.;   pleochroic  
fr om  pale  y e ll o w   to   dark   greenish-brown;   severely  to   completely  
altered   to   chlorite,   muscovite,   and   sericite;   pr eferred   orien -
tation.

Calcite  2$   Xe noblastic   grains  1 . 0   mm.   to   microcrystalline;   occur   in  
clusters   and  veinlets   as   a   replacement  mineral.

Apatite   Tr.

Fabric  :   Gneissose   to   schistose,   lepidoblastic,   non-porphyroblastic,
fine-grained.

Probable   rocks   Altered-biotite-quartz-plagioclase   schistose   gneiss.
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Public   Service   Co.   of   Clear  Cree k   Cou nty   P R C- 27-82
Colorado,   So ut h  Clear   ItS-îW,   sec   31   &  32   drill   hole   #2
Cr eek-Cabin  Creek   depths   12lt   ft.
Pumped  Storage   Unit

Plagioelase  $ 3 %   V a r i et y  undetermined;   xenoblastic   grains   1. 0   to   0.05>  
m m . ;   severely   altered   to   sericite;   albite   twins   obscured.

Quartz  k 0 %   Elonga te  xenoblastic   grains   2.5   to   0.01  m m . ;   strongly  to
severely   strained   and  fractured;   grain  borders   sutured  and  granu -
lated.

Biotite   Shredlike   anhedral   grains   0.3   to   0.05  m m . ;   severely  to
compl etely   al tered  to   sericite   and  muscovite;   pre f er r ed   orienta-
tion.

Calcite  2 %   Xenoblastic   grains   1,0  mm.   to  m i c r o c r ys t al l in e ;   occur   i n  c lus -
ters   a nd  veinlets   as   a  replacement  mineral.

Leuc ox ene   Tr.
Ap at it e   Tr.

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   no n -p o rp h yr o bl a st i c,  
fine-grained.

Probable   rocks   Al te r ed  bio ti te-quartz-plagioclase   g n e i s s .

Public   Service   Co.   of   Clear  Creek   County   P R C - 27-83
Colorado,   Sout h  Clea r   l*S-7lj.W,   sec   31  &  32   drill   hole   #3
Cr ee k-Cabin   Creek   depths   52   ft.
Pumped  Storage   Unit

Plagioelase   55#   Olig oc las e   to   andesine;   xenoblastic   grains   1.5   to  
0 . 1   m m . ;   slightly   to   strongly   altered  to   sericite;   albite   and  
pericline   twins.

Quartz   20$   Xenoblastic   grains   U°5   to   0.05  m m . ;   strongly   strained  mi d  
fractured;   g r ai n  bor ders   sutured;   poi ki lob l as t ic a ll y  enclose  
plagioelase.

Hornblende   20$   Co rr ode d  xenoblastic   grains   1.5   to   0.05  m m . ;   p le o -
chroic   f r o m  pale  ye llo wi s h- g re e n  to   dark   gr ee n   or  bluish-green;  
p a rtl y   al ter ed  to   biotite;   poikil obl as ti cal ly  enclose  biotite,  
quartz   and  apatite.

Biotite   5#   Xenoblastic   grains   1.0   to   0.05   ram.;   pleochroic   f r o m  pale
ye ll owi s h- b ro w n   to   dark   reddish-brown;   slightly  al te red   to   chlor -
ite;   assoiea te d  wit h   hornblende.

Ep id ote   Tr.
Apa tite   Tr.
Zi rc o n   Tr.

Fabrics   Gneissose   to   schistose,   nematoblastic   to   lepidoblastic,   non-



t-1 0 6 0 2 h h

p o r p h y r ob l as t ic ,   fine-grainedo  
Probable   rocks   Bio ti te- ho rab le nde-qua rtz-plagioclase   schistose   g n e i s s0

Public   Service   Co»   of   Clear   Creek   Coun ty   HI C -27-81;
Colorado,   Sout h  Clear   iiS-7UW,   sec   31  &  32   drill   hole   #3
Cre ek -Ca bi n  Greek   depths   91   ft.
Pu mped  Storage   Unit

Plagioelase  h $ %   Ol igoclase   to   andesine;   xenoblastic   grains   3.0  to   0.1  
nun.;   slightly  to  m o de r at e ly  altered   to   sericite;   albite   and  pe ri -
cline   twins.

Quartz  2 $ %   Xenoblastic   grains   3.5   to   0 o05>  mm.  ;   mod er ate ly  to   strongly  
strained  and   fractured;   grain  borders   sutured.

Hornblende   20%   Co rr o d ed  xenoblastic   grains   2=5   to   0.05  m m . ;   pleochroic  
f r o m  pale  yell ow i sh - gr e en   to   dark   gr ee n   or  bluish-green;   p ar t l y  
alt er ed   to   biotite;   po i kil ob la sti ca lly  enclose   biotite,   quartz,  
and   apatite.

Biotite   10%   Xenoblastic   grains   1.5>   to   0.05  m m . ;   pleochroic   f ro m  pale  
yel lo wi sh - br o wn   to   dark   reddish-brown;   slightly  altered  to   chor-  
ite;   as so cia te d  w i t h   h o r n b l e n d e .

Epidote   Tr.
Apatite   Tr.
Mag ne tit e   Tr.
Pyrite   Tr.

Fabrics   Gneissose   to   schistose,   nematoblastic   to   lepidoblastic,   non-  
porphyroblastic,   fine-grained.

Probable   rocks   Bi ot ite -h orn blende-quartz-plagioclase   schistose   g n e i s s .

Public   Service   Co.   of   Clear   Greek   County   PRC-27-85
Colorado,   South   Clear   1;S~7UW,   sec   31  &  32   drill   hole   #10
C r ee k- Cab in  Creek   depths   73   ft.
Pumped  Storage   Un it

Plagioelase   53%   Oligoclase;   xenoblastic   grains   1.5   to   0.1  mm.;   strong-
l y  to   se verely   altered  to   sericite;   albite,   pericline   and  C ar ls-
b a d  twins  o

Quartz   30%   Xenoblastic   grains   5.0   to   0.05  m m . ;   strongly   st rained  and  
fractured;   gr a in  borders   su tured  and   granulated.

Bio tite   10%   Xenoblastic   grains   0.5   to   0.05  m m s ;   pleochroic   f r o m  pale  
gr ee nis h- yel lo w   to   ve r y  dark   green;   severely  al tered  to   chlorite,  
muscovite,   hematite   and   sericite;   w e a k   pr eferred   orientation.

Mic ro cli ne   5%   Xen oblastic   grains   0.5   to   0.1   mm.;   distinct  polysynthe-
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tic   twins]   occur  inters  titial ly  to   la rg er  grains   of  quartz   and  
p l a g i o e l a s e5   and  also   in   small   aggregates   of   g r a i n s0  

Muscovite  2 %   Xenoblastic   grains   O d  to   0 o05  mm»  5   associated  w i t h  bio-
tite  o  

Apatite   Tr=>
Zirc on   T r0  
Magne ti te   T r0

Fabrics   Gneissose,   le pi d ob l a s t i c ,   n on - po r ph yr obl as ti c,   fi n e- g r a i n e d »  
Probable   rocks   Mi cr ocl ine-biotite-qua rtz-plagioclase   g n e i s s „

Public   Service   C o0   of   Clear   Creek   County   PRC-27-86
Colorado,   South   C lea r   US-7UW,   sec   31   &  32   drill   hole   #10
Cre ek-Cabin  C re ek   depths   82   ft»
Pumped  Storage   Unit

Quartz   35$   Xen oblastic   grains  605  to   O d  irmio  ;   strongly  strained   and  
fractured;   grain  borders   suturedo  

Microcline   30%   Xenoblastic   grains   5>o0  to   O d  nmio  5   distinct  pol ysy nt he-
tic   twins;   mic roperthitic  ;   p oi k ilo bl as tic al ly  enclose   q u a r t z ,  
plagioelase   and  m u s c o v i t e „

Plagioelase  2 $ %   Oligoclase   to   andesine;   xe no bl as tic   grains  loO  to  O d  
m m . ;   severely  alt ered   to   sericite;   albite   twins   obscured;   albite  
rims   on   some   grains  o  

Biotite  6%   Xenoblastic   grains   0 o5>   to   0 C05>  mm»  ;   severely  to   completely  
altered   to   sericite   and  muscovite;   p r e f e rr e d   orientation,  

Mus co vit e   1$   Xenoblastic   grains   0,3   to   0,0^  mm,;   associated  w i t h  b i o -
tite,

Leucoxene   Tr,
Apatite   Tr,
Ma gn etite   Tr,

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.  
Probable   rocks   Mus covite-biotite-plagioclase-microcllne-quartz   g n e i s s ,

Public   Service   Go,   of   Clear   Creek  C o un t y   PRC-27-87
Colorado,   S out h   Clear   W - 7 W ,   sec   31  &  32   drill   hole  #1 0
Creek-Cabin  Cre ek   depths   90   ft.
Pumped  Storage   Unit

Plagioelase   Oligoc las e   to   andesine;   xenoblastic   grains   1,5   to   0,1
mm,;   severe ly  al t er ed   to   sericite;   albite   twins   obscured.

Quartz   35%   Xenoblastic   grains   5=0  to   0,05  m m , ;   strongly   strained   and
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fractured;   grain  borders   s u tu r ed 0
Biotite  1 3 %   Xenoblastic   grains   0<>5>   to   0=01  mm.  ;   severe ly  to   completely  

altered   to  muscovite,   hematite,   and   sericite;   pr ef er r ed  orienta-
tion.

Microc li ne   Xenoblastic   grains   0.75   to   O d  mm.;   distinct  p ol ys ynt he -
tic   twins;   occur  in   aggregates   of   grains»

Mu sc ovite  2 %   Xenoblastic   grains   0.2   to   0.0j>  mm.;   as sociated  w i t h  bi o -
tite.

Sphene   Tr.
Leucoxene   Tr.
Apatite   Tr.
Zirc on   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Mic ro cli ne-biotite-quartz-plagioclase   g n e i s s .

Public   Service   Co.   of   Clear  Greek  C o un t y   P R C - 27-88
Colorado,   S o ut h  Clea r   L S - 7 W ,   sec   31  &  32   drill   hole   #10
Creek -C abi n  Cree k   depths   106   ft.
Pumped  Storage   Unit

Plagioelase  3 8̂    Ol igoclase   to   andesine;   xenoblastic   grains   3«5>   to   0.2  
m m . ;   mo de r at e ly  to   strongly  altered  to   sericite;   albite,   p e r i -
cline   and   Carlsbad   twins.

Mi crocline  3 0 %   Xenoblastic   grains   l£.0  to   0.1   mm.  ;   distinct  p o l y sy n -
thetic   twins;   microperthitic,   poi ki loblastically  enclose   quartz,  
plagioelase,   microcline,   and  muscovite.

Quartz   25$   Xenoblastic   grains   7«0   to   0.01  m m . ;   mod er at e ly   to   strongly  
st ra i n ed   and   fractured;   g ra in  borders   sutured.

Biotite   Xenoblastic   grains   0«5>   to   0.05)  mm.  ;   pleochroic   f r om  pale
yel lo w is h -b r ow n  to   dark  brown;   strongly  alter ed  to   chlorite.

Musc ov ite  2 %   Shredlike  xenoblastic   grains   1.0   to   0.05  m m . ;   associ at ed  
w i t h  mic roc li ne   and  alte red  biotite.

Epidote   Tr.
Zircon   Tr.
Entile   Tr.   Minute   needlelike   crystallites   included  w i t h i n  chlorite.

Fabric:   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,
fine-   to   coarse-grained.

Probable   rock:   Bi oti te -quartz-microcl ine-plagioclase   g n e i s s .
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Public   Service   Go.   of  
Colorado,   South   Clear  
Cre ek-Cabin  Creek  
Pumped  Storage   Unit

Clear  Creek   County  
U S - 7 W ,   sec   31   &  32

PRC-27-8?
drill   hole   #13  
depths   85>   ft.

stronglyQuartz  h 2 %   Elongate   xenoblastic   grains   7«0   to   0.0f>   mm<
strained   and  fractured;   grain  borders   sutured  and   granulated;  
po ik il ob las ti cal ly  enclose   microcline,   plagioelase   and  biotite.

Mi crocline  2 % %   Xenoblastic   grains   1.5>   to   0.1   m m . ;   distinct  po ly syn th e-
tic   twins;   microperthitic;   poi ki lo blastically  enclose  plagioelase;  
grains   occur   i n  lenslike   aggregates.

Plagioelase   20%   Oligoclase;   xenoblastic   grains   2.0   to   0.05>  m m . ;
slightly  to  m od er a t el y  altered   to   sericite;   albite   and  pericline  
twins;   myrmekitic.

Biotite   10%   Xenoblastic   grains   1«5>   to   0.05  mm,;   pleochroic   from  pale  
gr ee nish-yellow   to   dark  brown.

Mag netite   2%   Xenoblastic   grains   0.5   to   0.05  m m . ;   associated  w it h  b i o -
tite.

Mus covite   1%   Xenoblastic   grains   0.3   to   0.05  mm.;   associated  w i t h  b i o -
tite.

Epidote   Tr.
Apatite   Tr.
Zir co n   Tr.

Fabric;   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic,  
fine-grained.

Probable   rock;   Bio ti te-plagioclase-microcline-quartz   gn e i s s .

Public   Service   Co.   of  
Colorado,   S out h  C le a r  
Creek -C abi n   Greek  
Pumped  Storage   Unit

Clear  Creek   County  
US-7UW,   sec   31  &  32

PRC-27-90  
drill   hole   #13  
depth;   102   ft.

Plagioelase   1*7%   Oligoclase;   xenoblastic   grains   1.0   to   0.1  m m . ;   stro ng -
ly  fr ac tur ed  and   altere d  to   sericite;   albite   twins   obscured.

Quartz   30%   Xenoblastic   grains   1. 5   to   0.01  mm.;   strongly   strained  and  
fractured;   gr ain  borders   sutured.

Mi crocline   10%   Xenoblastic   grains   0.5   to   0 .05  mm.;   distinct  po ly s yn -
thetic   twins;   occu r  i n  small   aggregates   of   grains.

Biotite   10%   Xenobla st ic   grains   0.5   to   0.05   m m . ;   pleochroic   fr om  pale  
greenish -y ell ow   to   ve r y  dark   greenish-brown;   mo d era te ly   altered  
to   sericite;

Magnetite   3%   Xenoblastic   grains   0.5   to   0.05  mm.  ;   associated  wi t h  b i o -
tite.

Leucoxene   Tr.   Xenoblastic   grains   0.2  mm.   to   microcrystalline;   as sociated
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w i t h  m ag net it e   and   altered  b i o t i t e 0  
Musc ov ite   Tr»
Ap atite   Tr,
Zir co n   Tr,

Fabrics   Granoblastic   to   gneissose,   lepidoblastic,   non -p or ph y ro b la s ti c ,  
fine-grained.

Probable   rocks   Biotite-mierocline-quartz-plagioclase   g n e i s s .

Pha nt om   Can yon  Ro ad   Fre mont   County   PRC-27-91
( Eight  Mile   Creek)   17S-69W,   sec   28
10 ,0   mi,   N E   of   Canon  City

Quartz  8 9 %   Elongate  xenoblastic   grains   1,5   to   0,01  mm,;   mo de r a te l y  to  
severely   strained  a n d  fractured;   grai n  borders   sutured  and  gra nu-
lated,

Sillimanite  $ %   Needlelike   idioblastic   grains   0,2  mm,   to  mi cro cr ys tal -
line;   occur   in  fibrous   aggregates;   pr e fe r re d  orientation.

Mag ne ti te  8 %   Xenoblastic   grains   0,2   to   0,01  mm.
Mu sco vi te  2 %   Shredlike   xenoblastic   grains   0,5>   to   0,0^  mm.  ;   p r efe rr ed  

orientation.
Hematite  1 %
Leucoxene   Tr,
Zir co n   Tr.

F a b r i c :   Granoblastic   to   gneissose,   nem a to b la s ti c ,   n o n - p or p hy r o b l a s t i c ,  
cataclastic,   fine-grained.

Probable   rocks   Quartzite   to   sillimanite-quartz   g n e i s s .

Colo.   Rte.  I l k   Saguache   County   PRC-27-92
8   mi.   w e s t   of   U5N -6E,   sec  2I4.
Saguache

Plagioelase  $ 8 %   Oli goc la se   to   andesine;   xenoblastic   grains   3,5  to   0.1  
m m . ;   slightly   al ter ed  to   sericite;   albite,   pericline,   and  Ca rl s-
ba d  twins.

Ho rnblende  \x0%   Xenoblastic   grains   2.0   to  0 .05  mm.  ;   pleochroic   from
ye ll owi sh -gr ee n   to   dark   gr een   or  bluish-green;   po ik ilo blastical-
l y  enclose   quartz   a n d  apatite;   pref er red   orientation.

Aug i te  1 %   Corroded  xenobl as tic   grains   2.0   to  0.05  mm.  ;   v e r y  pale   green  
color;   ass oc iat ed  w i t h  hornblende.

Biotite  \ %   Elongate   xenoblastic   grains   1.0   to   0.05  m m . ;   pleochroic  
from  light   br ow n   to   dark   reddish-brown;   associated  wi t h  horn-
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Plagioelase  2 $ %   Andes ine   to   labradorite;   lathlike   idioblastic   to
xenoblastic   grains  1 , 0   to  0 , 0 1  iran,;   strongly  to   severely  altered  
to   se ric i te5   albite   twins   in di s ti n ct5   Carlsbad  twins;   zoned,  

Sericite  1 0 %   Xenoblastic   masses   of  microcrystalline   grains;   altera-
ti on  pr oduct   of  plagioelase.

Ma gnetite  $ %   Xenoblastic   grains   0,f?   to   0,01  m m , ;   distinct   sieve   te x-
ture,

Biotite  1 %   Xenoblastic   grains   0,2   to   0,01  m m , ;   pleochroic   f ro m  pale  
ye l l o w   to   brown;   alterat ion  product   of   h o r n bl e nd e ,

Epidote  2 %  
fyrite   Tr,

Fabric  :   Schistose,   nematoblastic,   n on- por ph yro bl ast ic ,   me d iu m -g r a i n e d .
Relic t   ophitic   t e x t u r e ,

Probable   rocks   Plagioelase-hornblende   g n e i s s .

Turret  Road   Chaffee   County   PRC-27-95
6,5   mi,   M E  of   51N-9E,   sec  Jk
Salida

Microcline  12 %  Xenoblastic   grains   3,5  to   0,05  m m, ;   distinct  polysyn-
thetic   twins;   Carlsbad  twins;   microperthitic;   occur  in  rounded  
aggregates,

Biotite  15%  Idioblastic   to   shredlike  xenoblastic   grains  3,0  to  0,05  
mm,;   pleochroic   from  light  yellow  to  dark  greenish-brown;   poi-
kiloblas  tic  ally  enclose  microcline,   plagioelase,   and  sphene;  
preferred  orientation,

Plagioelase  $ %  Andesine;   xenoblastic   grains  1,0  to  0,1  mm,  ;   moderate-
ly  to  severely  altered  to   sericite;   albite   and  pericline   twins.

Sphene  $ %  Xenoblastic   grains  0,2  to  0,01  mm , ;   severely  altered  to  
leucoxene.

Epidote  2 %  Xenoblastic   grains   0. 5  to  0,05  m m , ;   associated  with  bio-
tite.

Quartz  1 %  Xenoblastic   grains  0.1  to  0.01  m m . ;   moderately  to   strongly  
strained  and  fractured;   occur  interstitially.

Allanite   Tr,
Magnetite   Tr.

Fabrics   Gneissose,   lepidoblastic,   porphyroblastic,   fine-   to  medium-  
grained.

Probable   rocks   Plagioclase-biotite-microcline   augen  gneiss.
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Turret  Ro ad   Chaffee   Co un ty   PR C- 27-96
6.5   mi.   NNE   of   51N-9E,   sec  3 k
Salida

Plagioelase   50̂    Oligoclase;   xenoblastic   grains   0.5   to   0.05  m m . ;   slight-
l y  alte re d  to   sericite;   albite   twins   indistinct.

Quartz   30%   Xenoblastic   grains   luO   to   0.01  m m . ;   strongly   strained  and  
fractured;   g r ain  borders   sutured  and   granulated;   large   grains  
occur  i n  len s-shaped   aggregates.

Biotite   15%   Elongate   idioblastic   to  xenoblastic   grains   2.0   to   0.01  
mm,  ;   pleochroic   fr o m  yel lo wish-brown  to  v e r y  dark  brown;   pre -
ferr ed  orientation.

Muscovite   5%   Shredlike   xenoblastic   grains   0.5   to   0.01  mm.;   associated  
w i th   biotite.

Sphene   Tr.
Leucoxene   Tr.
Apatite   Tr.
Zi rcon   Tr.

Fabric;   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-   to  medium-  
grained.

Probable   rock:   Mu sc ovi te -biotite-quartz-plagioclase   g n e i s s .

U. S.   Rte.   92   Gunnison  County   P R C - 27-97
( old  U. S.   Rte.   50)   U9N-UW,   sec   27
2  mi.   east   of  
Sapinero

Plagioelase  35%  Oligoclase   to   andesine;   xenoblastic   grains   1.0  to   0.2  
m m . ;   slightly   altered  to   sericite;   albite   and  pericline   twins  
indistinct   to   absent;   albite   rims;   m y r m e k i t i c .

Mic ro cli ne   25%   Xenoblastic   grains   li.O   to   0.05  m m . ;   distinct  po ly s y n -
thetic   twins;   microperthitic;   poi ki lo blastically  enclose   plagio-  
clase   and   quartz.

Quartz   20%   Xenoblastic   grains   1.5   to   0.01   mm.;   strongly   strained   and  
fractured;   sutured  borders.

Biotite   10%   Elongate   xenoblastic   grains   1 . 0   to   0=01  mm.;   pleochroic  
f r o m  pale  y e l l o w  to   dark  brownish-green;   pr efe r re d  orientation.

Hornblende   5%   Co rr ode d  xenoblastic   grains   1.0  to   0.05  mm.;   pleochroic  
fr om  ye l lo wi sh -gr ee n   to   dark   gr een  or  bluish-green;   poikil ob las -
tic ally  enclose   quartz   a n d  biotite.

Magn et ite   3%   Xe noblastic   grains   0.2   to   0.05  mm.
Sphene   2%   Xenoblastic   grains   0.2   to   0.01  mm.  ;   associated  w i th  m a g n e -

tite.
Ap at i te   Tr.
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Zi rco n   Tr.

Fabric:   Gneissose,   lepidoblastic   to   nematoblastic,   non-porphyroblastic,
fine-grained.

Probable   rock:   Ho rnb le nde-biotite-quartz-microcline-plagioclase   g n e i s s .

U. S.   Rte.  9 2   Gunnis on  County   PRC-27-98
( old  U. S.   Rte.  $ 0 )   U 9 N - W ,   sec   2?
2  mi.   east   of  
Sapinero

Plagioelase  3 7 %   Oligoclase   to   andesine;   xenoblastic   grains   2.0   to   0.1  
m m . ;   mo de r a te l y   to   severely   altered  to   sericite;   albite,   p e r i -
cline,   and  Carl sb ad   twins;   poi ki lo blastically  enclose   quartz  
an d  biotite;   myrmekitic.

Microcline  2 $ %   Xenoblastic   grains   8.0   to   0.1  mm.;   distinct  p ol y sy n th e -
tic   twins;   microperthitic;   large   grains   occur   in   felsic   layers  
w it h   severely  al te re d  pl agioelase   grains;   smaller  grains   occur  
in te rst it ial ly  in  mafic   layers.

Biotite   15$   El ongate   idioblastic   to  xenoblastic   grains   1.0   to   0.5  
mm.;   pl eochroic   fr o m  ligh t  ye ll o w  to   v er y  dark  brownish-green;  
larger   grains   occur   in  felsic   layers;   poikilobl ast ic all y   enclose  
sphene   and   zircon;   slightly   altered  to   chlorite;   p re f er r ed   orien -
tation.

Quartz   10$   Xenoblastic   grains   8.0  to   0.05)   m m . ;   strongly   strained   and  
fractured;   grai n  borders   sutured  and  granulated.

Hornblende   5$   Corro ded  xenoblastic   grains   1.0   to   0.01  mm.  ;   pleochroic  
fr om  ye l lo w is h -g r ee n  to   dark   green   or  bluish-green;   po iki l ob l as -
ti cal ly  enclose   apatite   and   sphene;   occur  w i t h  biotite   in  mafic  
layers;   pr e fe r re d   orientation.

Sphene  3 %   Xenoblastic   grains   0.2   to   0.05  m m . ;   associated  w i t h  horn-
blende   and  magnetite.

Magnetite  3 %   Xenoblastic   grains   0.3   to   0.05  mm.
Epidote   1$
A p at it e  1 %
Z i rco n   Tr.

Fabric:   Gneissose,   lepidoblastic   to   nematoblastic,   porphyroblastic,
layered,   medium-   to   coarse-grained.

Probable   rock:   Hor nb len de -q uartz-biotite-microcline-plagioclase   g n e i s s .
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U. S.   Rte.   92   Gunni son  Co un ty   PRC-27-99
( old  U. S.   Rte.   50)   U9N-UW,   sec   27
2   mi.   east   of  
Sapinero

Plagioelase  *->0%   An des i ne   to   labradorite  ;   xenoblastic   grains   0.5  to  
0.05  nun.  i   slightly   to   severely  altered   to   sericite   and   calcite;  
albite   and  pericline   twins;   zoned.

Hornble nd e  b 2 %   Idioblastic   to   xenoblastic   grains   3.0   to  0.05  m m . ;
pleochroic   f r o m  pa l e   yellow is h-g re en  to   d ar k  gre en  or  bluish-  
green;   twinned;   pr ef e rr e d   orientation.

Epido te  %    Lathl ike   idioblastic   to  xenoblastic   grains   0.3   to   0.01
m m . ;   associated  wit h   hornblende   as   an  alteration  product;   con-
cen trated   along  microshears.

Quartz  2 %   Xe no bla st ic   grains   0.3   to   0.05  m m . ;   strongly   strained  and  
fractured;   grain  border s   sutured;   occur  inters ti tia ll y   to   pla-  
gioclase   and  h o r n b l e n d e .

Sphene  \ %
Ap at it e   Tr.
Magnetite   T r .
Hemat it e   T r .
Pyrite   Tr.

Fabric:   Schistose,   nematoblastic,   n on - po r ph yr obl as ti c,   fine-   to  m e d -
ium-grained.

Probable   rock:   A m p h i b o l i t e .

Lake  F o r k   Canyon   Gunnison  C ou nt y   PRC-27-100
6  mi.   North   of   U8N-3W,   sec   32
Ga te vi e w

Quartz   33#   Xenoblastic   grains   It.5   to  0.01   m m . ;   mo de r at e ly  to   severely  
strained  a n d  fractured;   grain  bor ders   sutured  a n d  granulated;  
la rg e r   grains   occur   in   q u a r t zo se   layers   and  also   in  a   small   vein.

Plagioelase   20#   V a r i e t y   not   determined;   xenoblastic   grains   0.5   to  
0.0 1  mm.  ;   slightly  to  mo d e r a t e l y  al t ere d   to   sericite;   albite  
twins   v e r y  indistin ct   to   absent;   lar g e r  grains   occur  w i t h  quartz  
in   vein.

Biotite   20#   Sh redlike   xenoblastic   grains  1. 0   to   0.01  m m . ;   pleochroic  
f r o m  v er y  pale   ye l l o w  to   greenish-brown;   larger   grains  occur   in  
vein;   smaller   grains   ab sent   fr o m  host  rock   ne ar  vein;   p re fe rr ed  
orientation.

Mi cr oc lin e   15#   Xenoblastic   g ra i ns   0.2   to   0.01  m m . ;   distinct  poly-  
synthetic   twins.

Ep idote   8#   Xenoblastic   grains   0.3   to   0.01  m m . ;   ass oc ia t ed  with   bio  
tite;   less   abundant   i n  h o s t   rock  near  vein.

Hornbl ende   2#   Co r r o d e d  xenoblastic   grains   1. 0   to  0. 1  mm.  ;   pleochroic
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f r o m  pale  y el l owi sh -g ree n   to   dark   green   or  bluish-green;   asso-
ciat ed  w i t h   coarse   biotite   in  vein.

Ma gn e ti t e  1 %   Idioblastic   to  xenoblastic   grains   0.5   to   0.05  mm.  
Sphene  1 %
Apati te   Tr.

Fabrict   Gneissose   to   schistose,   lepidoblastic,   no n -p o rp hy rob la sti c,  
fine-   to   m ed i u m - g r a i n e d .

Probable   rock:   Epidote-b ea ri ng   microcline-biotite-plagioclase-quartz

Quartz  k 0 %   Xenoblastic   grains   0.3   to   0.01   m m . ;   strongly   strained   and  
fractured;   sutured  b o r d e r s •

Mic roc li ne  2 0 %   Xenoblastic   grains   0.3   to   0.01  mm.;   distinct  po ly s yn -
thetic   twins.

Plagioelase   15$   Oligoclase;   xenoblastic   grains   0.2   to  0.05   m m . ;   m ode r-
at ely  altered  to   sericite;   albite   twins.

Biotite   10$   Xenoblastic   grains   0.1   to   0.01  m m . ;   pleochroic   fr o m  pale  
green   to  brownish-green;   we a k  prefer re d   orientation.

Musc ov ite   5$   Shredlike  xenoblastic   grains   0.3   to   0.01  mm.;   associated  
w i t h  b i o t i t e .

M a gne ti te   5$   Idioblastic   to  xenoblastic   grains   0.3   to   0.01  mm.
Epidot e   3$   Xenoblastic   grains   0.05   to   0.01  m m . ;   associated  w i t h  b i o -

tite.
Sphene   2$   Xenoblastic   grains   0.1   to  0.01  mm.  ;   strongly  al tered  to  

leucoxene.
Ap at ite   Tr.
Zirc on   Tr.

Fabric:   Gneissose,   lepidoblastic,   n on - po rp hy rob la sti c,   fine-grained.
Probable   rock:   Mus covite-biotite-plagioclase-microcline-quartz   g n e i s s .

Lake   Fork   Cany on   Gunni so n  Coun ty   P R C - 27-102
U  mi.   no rt h  of   U7N-3W,   sec   5

gneiss

Lake   Fork   Canyon  
6  mi.   n ort h   of  
Gateview

Gunnison  County   PR C -27-101
M N - 3 W ,   sec   32

Gateview

Microcli ne   U5$   Xenoblastic   grains  13.0   to   0.01  m m . ;   distinct  po ly s yn -
thetic   twins;   Car ls ba d  twins;   mi cr o pe r th i ti c ;   p oi k il o bla st ica ll y  
enclose   q u a r t z ,   plagioelase,   biotite,   and  magnetite;   smaller
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grains   o cc ur  in  cross-cutting  bands   and  ag gr eg a te s n
Plagioelase   25$   Oligoclase;   xenoblastic   grains   8,0   to   0.01  m m . ;   m o d e r -

atel y  to   strongly  altered  to   sericite;   indistinct   albite   and  
Carlsbad   twins,   poikilobla st ica lly  enclose   q u a r t z ,   biotite,   and  
sphene;   w e a k l y  zoned.

Quartz   15$   Xenoblastic   grains   1.5   to   0.01  m m . ;   strongly  to   severely  
strained  an d  fractured;   grain  borders   sutured  and  granulated;  
smaller  grains   occur  in  band s   of  microcline.

Biotite   10$   Idioblastic   to   shredlike   xenoblastic   grains   1.0   to   0.01
mm.  ;   pleochroic   f r o m  pale   ye l lo w  to   brownish-green;   po i ki lo bl as-
tic ally  enclose   sphene,   epidote,   apatite,   and   zircon;   p re fe rr ed  
orientation.

Sphene   2$   Idioblastic   to  xenoblastic   grains  1.5   to   0.05  mm.  ;   m o d e r -
ately   to   strongly   altered  to   leucoxene;   associated  w i t h  m a g n e -
tite   a n d  b i o t i t e .

Magnetite   2$   Idioblastic   to  xenoblastic   grains   1.0   to   0,05  mm.;   as so-
ciated  w i t h   b i o t i t e .

Mus covite   1$   Xenoblastic   grains   0.1   to   0.05  mm.;   associated  w i t h  b io -
tite.

Epidote   Tr.
Apatite   Tr.
Z i rc o n   Tr.

Fabrics   Gneissose,   lepidoblastic,   po rp hy r ob l as t ic ,   coarse-grained.
Probable   rocks   Biotite-quartz-plagioc lase-microcline   gneiss  *

Lake   Fo rk   Canyon   Gu nni so n  County   P R C - 27-103
L  mi.   no rt h  of   i*7N-3W,   sec   5
Ga teview

Mic ro cli ne  35$  Xenoblastic   grains   12. 0   to   0.01  mm.  ;   distinct  p ol ys y n-
thetic   twins;   C arl sb ad  twins;   microperthitic;   poiki lo bla st ica l-
ly  enclose   quartz,   plagioelase,   biotite,   muscovite   and  magnetite;  
smaller   grains   occur   in  bands   and   aggregates.

Plagioelase   30$   Oligoclase;   xenoblastic   grains   8.0   to   0.01  mm.;   m o -
de ra tel y  to   strongly   altered  to   sericite;   indistinct   albite   and  
C arlsbad   twins;   po iki lo bla sti ca lly  enclose   quartz,   biotite   and  
sphene;   w e ak l y   zoned.

Quartz   15$   Xenoblastic   grains   1.0   to   0.01  m m . ;   strongly  to   severely  
strained  and   fractured;   grain  borders   sutured  and   granulated;  
smaller  grains   occur   in  bands  w i t h  microcline.

Biotite   10$   Idioblastic   to   shredlike  xenoblastic   grains   0.5   to   0.01
m m . ;   pleochroic   f ro m  pale   ye l lo w  to  brownish-green;   po iki lo bl as-
tically  enclose   sphene,   epidote,   apatite,   and   zircon;   p re fe rr ed  
orientation;   occur  i n   aggregates.
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Muscovite   Xenoblastic   grains   0.2   to   0.01  ram.j   associated  w it h  b i o -
tite   and   sericite.

Sphene   3%   Idioblastic   to  xenoblastic   grains   1.0   to   0.05  ram.;   moderate  
l y   al tered  to   leucoxene;   associated  w i t h  magnetite   an d  b i o t i t e .

Magnetite  2 %   Idioblastic   to  xenoblastic   grains  1 .5   to   0.05  ram.
Hornblende   Tr.   Co rr ode d  xenoblastic   grains   0.3   to   0.05  ram.;   pleo-

chroic   fr o m  ye llo w is h -g r ee n  to   dark   green.
Epidote   Tr.
Apatite   Tr.
Zi rc on   Tr.

Fabrics   Gneissose,   lepidoblastic,   po rp hy ro b la s ti c ,   coarse-grained.
Probable   rocks   Bi ot ite -q uartz-plagioclase-microcline   g n e i s s .

Lake   Fork   Cany on   Gunnison  Coun ty   PRC-27-10U
3   mi.   no rth   of   L7N-3W,   sec   5
Ga teview

Plagioelase  k 9 %   Andesi ne   to   labradorite  ;   lathlike   euhedral   to   sub-  
hedral   grains   3*0   to   0.1   ram.;   slightly  to   severely  altered   to  
sericite;   albite,   pericline,   and   Carlsbad   twins;   zoned.

Diopside   35$   Elong ate   subhedral   to   anhedral   grains   5»0   to   0.05  ram.;
twinned;   v e r y  pale   br o w n  color;   slightly   to  mo d er a te l y  alt ered  
to   hornblende   and  biotite.

Micrographie   granite   5$   Anhedral   grains   0.5   to   0.05  m m . ;   composed   of  
intergrown   quartz   and   orthoclase;   grains   occur   intergranularly  
to   plagioelase   laths;   quartz   slightly   strained;   orthoclase   m o -
de rately   alt ered   to   sericite.

Mag netite   5$   Anhed ral   grains  1.0   to   0.01  mm.;   occur  intergranularly  
to   plagioelase   l a t h s .

Hornbl ende   3$   A n he d r a l   grains   1.0   to   0.01  ram.  ;   pleochroic   from  y e l l o w -
ish-b ro wn  to   dark  brownish-green;   associated  w i t h   diopside.

Biotite  3 %   An hedral   grains   0.3   to   0.01   ram.;   pleochroic   fr om  pale
y e l l o w  to   v e r y  dark   reddish-brown;   slightly  alt er ed  to   chlorite;  
associa ted  w i t h  diopside.

Apatite   Tr.
Pyrite   Tr.

Fabric  $   Holocrystalline;   in e qu i gr an ula r- se ria te ;   subophitic   to   inter-  
granular;   m e d i u m - g r a i n e d .

Probable   rock:   L e u c o g a b b r o .
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Lake   Fork  Canyon  
3  mio   north   of  
Gateview

Gunnison   County   PRC-27-105
U7N-3W,   sec   17

Hornblende   50%   Xenoblastic   grains   0„2   to   OoOl  m m , ;   pleochroic   from  
pale   yellowish-green  to   dark   green  or  bluish-green;   preferred  
orientation.

Quartz  35%  Xenoblastic   grains   0,1   to   0, 01  m m , ;   strongly   strained;
grain  borders   sutured,

Calcite   10%   Xenoblastic   grains   0, 5  to   0,01  m m , ;   occur  in  a   distinct  
layer  in  the   rock,

Sphene   2%
Epidote   2%
Muscovite   1%
Magnetite   Tr,
Pyrite   T r ,

Fabrics   Schistose,   nem atoblastic,   non-porphyroblastic,   very  fine-grain-,  
ed.

Probable   rocks   Calcite-quartz-hornblende   g n e i s s .

Quartz   Greek  Road   Gunnison  County   PRC-27-106
2  mi,   NE   of   1*9N-2E,   sec   13

Quartz   69%   Xenoblastic   grains   0, 5  to   0,01  m m , ;   moderately  to   strongly  
strained  and   fractured;   grain  borders   intricately   sutured  and  
granulated,

Microcline   10%   Xenoblastic   grains   0, 1   to   0, 01  mm. ;   indistinct  polys yn-
thetic   twins;   microper thi tic ;   occur   interstitially  to   quartz  
grains.

Biotite   10%   Xenoblastic   grains   0. 2   to   0. 01  mm,;   pleochroic   from  pale  
yello w  to  ve ry  dark   greenish-brown;   preferred  orientation.

Plagioelase   5%   Oligoclase;   xenoblastic   grains   0. 1   to   0. 01  mm.  ;   slight-
ly  altered  to   sericite;   albite   twins;   occur  interstitially  to  
quartz   grains;   my rm ek it i c.

Muscovite   5%   Shredlike   xenoblastic   grains   1. 0   to   0. 01  mm.   ( includes  
sericite);   we ak  preferred   orientation.

Sphene   1%
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr,

Fabric:   Gneissose,   lepidoblastic,  non-porphyroblastic,   fine-grained.
Probable  rock;   Muscovite-plagioclase-biotite-microcline-quartz  gneiss.

Parlin
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Quartz   Greek  Road   Gunnison  County   PRC-27-107
2  mi.   SE   of   50N-R3E,   sec   27
Ohio   City

Hornblende  $ 0 %  Elongate   idioblastic   to  xenoblastic   grains   1=5   to   0»05  
m m 0;   pleochroic   f ro m  yellowish-green  to   dark   green  or  bluish-  
green;   occur  in   aggregates;   no  preferred   orientation.

Plagioelase  b 5 %  Andesine;   xenoblastic   grains   0»3   to   0. 05  imru;   slightly  
altered  to   sericite;   albite,   pericline   and  Carlsbad  twins.

Sphene   5%   Xenoblastic   grains   0. 05   to   0. 01   m m . ;   slightly  altered  to  
leucoxene.

Apatite   Tr.

Fabrics   Schistose,   nematoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   A m p h ib ol it e.

U. S.   Rte   50   Chaffee   County   PRC-27-108
8  mi.   we st   of   50N-7E,   sec   32
Poncha  Springs

Plagioelase   Oligoclase;   xenoblastic   grains   1. 0   to   0. 05  mm. ;   strong-
l y  to   severely  altered  to   sericite;   albite   twins   obscured;   p o i-
kiloblastically  enclose   quartz,   muscovite,   and  ma g n e t i t e .

Quartz   25%   Xenoblastic   grains   0. 5   to   0. 01  mm.  ;   strongly   strained  and  
fractured;   grain  borders   sutured   and   slightly  granulated.

Muscovite   13%   Shredlike  xenoblastic   grains   5*0   to   0. 01  m m . ;   large
sievelike   grains   enclose   grains   of  plagioelase,   qu a rt z,   biotite  
and  ma gn et i te ;   crinkled;   graphic   texture  w i t h  qu ar tz ;   preferred  
orientation.

Biotite   7%   Xenoblastic   grains   1. 0  to   0. 05  mm. ;   pleochroic   from  pale  
yell ow  to   brown;   severely  to   completely  altered  to   chlorite;  
associated  w i t h  muscovite;   preferred  orientation.

Magnetite   5%   Idioblastic   to  xenoblastic   grains   0. 5  to   0. 01  mm. ;   asso-
ciated  w i t h  biotite.

Microcline   3%   Xenoblastic   grains   0. 5   to   0. 1   mm. ;   distinct  polysynthe-
tic   twins;   occur   interstitially  to  plagioelase   and  q u ar tz .

Sillimanite   2%   Needlelike   idioblastic   grains   0. 2  mm.   to  microcrystal-
line;   occur   in   aggregates   and  included  w it hin  quartz   and  m us co -
vite.

Zircon   Tr.

Fabric;   Gneissose,   lepidoblastic,  porphyroblastic,  medium-  to  coarse-
grained.

Probable  rock:   Biotite-muscovite-quartz-plagioclase  gneiss.
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U. S.   Rte.   285   Chaffee   County   PRC-27-109
6 mi.   south   of   IjBN-SE,   sec  5
Poncha  Springs

Microcline   35$   Xenoblastic   grains  l o0  to   0. 05  ranio  5  distinct  polysyn-
the  tic   twins;   poikiloblastically  enclose   small  blebs   of   quartz  
and  b io t i t e «

Plagioelase  2 $ %  Oligoclase;   xenoblastic   grains   1. 0   to   0. 1  m m . ;   slight-
ly   altered   to   sericite;   albite   twins   indistinct;   my rme k it ic .

Quartz   25$   Xenoblastic   grains   1. 0   to   0. 05  mm. ;   moderately  strained  
and  fractured;   grain  borders   slightly   sutured.

Biotite   10$   Elongate   idioblastic   to  xenoblastic   grains   1. 5   to   0. 05  
ram.  ;   pleochroic   from  pale   greenish-yellow  to  brownish-green;  
poikiloblastically  enclose   sphene   and  zircon;   preferred   orienta-
tion.

Magnetite   3$   Xenoblastic   grains   1. 0   to   0. 05  mm. ;   associated  wi th  
biotite.

Sphene   2$   Xenoblastic   grains   0. 1   to   0. 01  m m . ;   strongly  to   severely  
altered  to   leucoxene;   associated  with  biotite   and  magnetite.

Apatite   Tr.
Zircon   Tr.

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Biotite-quartz-plagioclase-microcline   gn ei ss .

U. S.   Rte.   285   Saguache   County   PRC-27-110
3  mi.   south   of   U9N-8E,   sec   21
Poncha  Springs

Hornblende   55%   Idioblastic   to  xenoblastic   grains   1. 0   to   0. 05  mm.  ;
pleochroic   fro m  pale   yellowish-green  to   dark   green  or  bluish-  
green;   pr eferred  orientation.

Plagioelase   35%   Andesine   to   labradorite;   xenoblastic   grains   0. 5   to  
0 . 0 5 m m . ;   slightly  altered  to   sericite;   albite,   pericline   and  
Carlsbad  twins.

Quartz   5%   Xenoblastic   grains   0. 5   to   0. 05  m m . ;   slightly  to  moderately  
strained;   occur   interstitially  to  plagioelase   an d  hornblende;  
also   occur  in  an  indistinct,   plagioclase-free   layer.

Sphene   5%   Xenoblastic   grains   0. 05  to   0. 01  mm. ;   occur  in  aggregates  up  
to  0 . 5 mm.   slightly  altered  to   leucoxene.

Apatite   Tr.

Fabric:   Schistose,   nematoblastic,   non-porphyroblastic,  fine-grained.
Probable  rock:   Quartz-plagioclase-homblende  gneiss.
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UoS0  Rte0   28̂    Chaffee  County   PRC-27-111
7  mio   south  of   lij.S“77W5   sec  8
Trout  Creek  Pass

Mic  roc  line   35$   Xenoblastic   grains   11  o0  to   0 ol  rnrrio  ;   distinct  po l y  syn-
thetic   twins;   Carlsbad  twins;   microperthitic;   poikiloblastically  
enclose   plagioclase,   qu ar tz,   biotite,   sphene,   and  m a g n e t it e«  

Plagioclase  2 $ %  Oligoclase   to   andesine;   xenoblastic   grains   5»0   to   0»2  
mm»;   slightly   to   severely  altered  to   sericite;   albite,   pericline,  
and  Carlsbad   twins;   poikiloblastically  enclose   biotite   and  m a g -
netite;   zoned*myrmekitic»

Quartz  1 $ %  Xenoblastic   grains   5>°0   to   0=05  mm»;   strongly   strained   and  
fractured;   grain  borders   sutured  and   granulated,

Biotite  1l$ %  Idioblastic   to  xenoblastic   grains   1,0   to   0,05  mm,  ;   pleo-  
chroic   fr om  pale   yellow   to  brown;   slightly   altered  to   chlorite;  
poikiloblastically  enclose   sphere   and  magnetite;   preferred   orien-
tation,

Sphene  $ %  Xenoblastic   grains   0, 5   to   0,01  m m , ;   occur   in  aggregates;
associated  wi t h  biotite.

Magnetite   3%   Idioblastic   to  xenoblastic   grains   0,5  to  0, 05  mm,;   asso-
ciated  wi t h  biotite   and   s p h en e,

Hornblende  2%  Corroded  xenoblastic   grains   1, 5   to   0, 05  m m , ;   pleochroic  
fr o m  yellowish-green  to   dark   green  or  bluish-green;   poikiloblas-  
tically  enclose   quartz,   magnetite,   biotite   and  apatite,

Epidote   Tr,   Idioblastic   to  xenoblastic   grains   0,5   to   0, 05  mm.
Apatite   Tr.
Calcite   Tr,

Fabrics   Gneissose,   lepidobla st ic,   porphyroblastic,   medium-   to   coarse-
grained.

Probable   rocks   Biotite-quartz-plagioclase-microcline   g n e i s s .

U. S.   Rte   285   Chaffee  Coun ty   PRC-27-112
5 mi.   south   of  1U S -77W,   sec  1 0
Trout   Creek   Pass

Microcline   35%   Xenoblastic   grains   11. 0   to   0, 05  ram.;   distinct  polysyn-
thetic   twins;   microp ert hi tic ;   poikiloblastic  ally  enclose  plagi o-
clase,   q u a r t z ,   magnetite,   and   small   grains   of  microcline;   grains  
occur  in  aggregates,

Plagioclase   30%   Oligoclase   to   andesine;   xenoblastic   grains   6. 0   to  
0 . 1 mm. ;   moderately  to   strongly  altered   to   sericite;   albite,  
pericline   and  Carlsbad   twins.

Quartz   27%   Xenoblastic   grains   7»0   to   0. 05  mm.  ;   moderately  to   strong-
ly   strained  and  fractured;   grain  borders   sutured.
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Biotite   5%   Idioblastic   to   xenoblastic   grains   3„0   to   OoOl  mm. ;   pleo-
chroic   from  light  yellowish-brown  to   very  dark  brown;   poikilo-  
blastically  enclose   apatite,   sphene   and   zircon;   slightly  altered  
to   chlorite;   preferred   orientation.

Sphene  2%  Idioblastic   to  xenoblastic   grains   0. 3   to   0. 01   m m . ;   moderate-
ly   to   severely  altered  to   leucoxene;   associated  w i t h  biotite   and  
m a g n e t i t e .

Magnetite  1 %
Muscovite   Tr.
Epidote   Tr.
Apatite   Tr.
Zircon   Tr.

F a br ic ;   Gneissose,   lepidoblastic,   por phyroblastic,   medium-   to   coarse-
grained.

Probable   rock:   Biotite-quartz-plagioclase-microcline   g n ei ss .

U. S.   Rte.   285   Chaffee   County   PRC-27-113
5  mi.   south  of   lliS-77W,   sec  1 0
Trout  Creek   Pass

Quartz   1*0%   Xenoblastic   grains   7«0   to   0. 05  mm.  ;   moderately  to   strongly  
strained  and  fractured;   sutured  borders;   poikiloblastically  en-
close   plagioclase,   microcline,   and  biotite.

Plagioclase   30$   Oligoclase   to   andesine;   xenoblastic   grains   3*0   to
0 . 1  mm,  ;   slightly  to   strongly  altered  to   sericite;   albite,   peri -
cline,   and  Carlsbad  twins;   my rm ek it ic .

Biotite   15$   Elongate   idioblastic   to  xenoblastic   grains   2. 0   to   0. 05
mm. ;   pleochroic   from  pale   greenish-yellow  to  ve r y  dark  brownish-  
green;   slightly  altered  to   chlorite;   preferred  orientation.

Microcline   10$   Xenoblastic   grains   1. 0   to   0. 1   ram.;   distinct  polysynthe-
tic   twins;   occur  in   small   aggregates   and  interstitially  to  pl a-
gioclase   grains.

Muscovite   5$   Xenoblastic   grains   1. 0   to   0. 05  m m . ;   associated  wi th  b io-
tite;   small   inter  growths   of  magnetite.

Sphene   Tr.
Apatite   Tr.
Magnetite   Tr.

Fabric:   Gneissose,   lepidoblastic,  non-porphyroblastic,  medium-  to
coarse-grained.

Probable  rock:   Muscovite-microcline-biotite-plagioclase-quartz  gneiss.
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Colo,   Rte,   162   Gunnison  County   PRC-27-llU
Cumberland   Pass   Road   15>S-8lW,   sec   31
1 , 5  mi,   north   of  
Cumberland  Pass

Plagioclase  £ 8 %  Oligoclase   to   andesine3  xenoblastic   grains   3=0  to
0 , 0 5 m m,3  slightly   to   strongly  altered  to   sericite5  indistinct  
albite   and  Carlsbad  tw i n s5  weakly   zoned3  myrmekitic.

Quartz  3 0 %  Xenoblastic   grains   i*,0   to   0, 01   ram,3  moderately  to   strong-
l y   strained  and  fractured3  sutured  borders,

Orthoclase   Xenoblastic   grains   1,5   to   0,05>   ram,3  no   twinning   appar-
ent  3  microperthitic  5  smaller   grains   occur   interstitially.  

Biotite  3 %  Elongate   xenoblastic   grains   I,]?   to   0, 01  ram,5  pleochroic
from  light  yell ow   to   greenish-brown;   moderately  to   strongly  al-
tered  to   chlorite   ( pennine);   preferred  orientation,

Sphene  2%  Idioblastic   to  xenoblastic   grains   3=0   to   0, 01  m m,3  mode r-
ately  to   severely   altered  to   leucoxene3  associated  w i t h  biotite  
and  magnetite,

Epidote   Tr,
Apatite   Tr,
Magnetite   Tr,

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   medium-grained.
Probable   rock:   Biotite-orthoclase-quartz-plagioclase   g nei ss .

Colo,   Rte,  3 0 6  Gunnison  County   PRC-27-115
Taylor   Canyon   II4S-83W,   sec   2U
Upstream  side   of  
Taylor  Dam

Calcite  h 2 %  Xenoblastic   grains   1,0  mm,   to  microcrystalline;   occur  in  
distinct  l a y e r s ,

Quartz  2 7 %  Xenoblastic   grains   0,3   to   0,01  ram, 3  strongly  strained  and  
fractured;   sutured  borders;   occur  in   distinct  layers.

Hornblende  1 3 %  Corroded  xenoblastic   grains   2,5   to   0, 01  mm,  ;   pl e o-
chroic   from  pale  yellowish-green  to   dark   green   or  bluish- gre en3  
strained   and  fractured;   slightly   altered  to   chlorite   ( pennine);  
poikiloblastically  enclose   qua rt z,   apatite,   and  sphene;   asso-
ciated  with   quartz;   preferred  orientation,

Plagioclase   10%   Va rie ty  not  determined;   xenoblastic   grains   0,5   to  
0 , 0 1 m m,3  mo derately  altered   to   sericite;   albite   twins   absent;  
associated  wi t h  q ua r tz ,

Biotite  3 %  Xenoblastic   grains   1, 0  to   0,01  ram,;   pleochroic   from  pale  
yellow  to   brown;   strongly  to   severely  altered  to   chlorite  
( pennine);   associated  wi th  hornblende;   preferred  orientation.
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Sphene  2 %  Xenoblastic   grains   0*05   to   0. 01  mm*  ;   moderately  to   strongly  
altered  to  leucoxene;   associated  wi t h  ho rn ble nde .

Microcline  1 %  Xenoblastic   grains   0. 1   to   0. 01  m m * ;   distinct  polysynthe-
tic   twins*

Epidote   Tr.
Zircon   Tr.
Magnetite   Tr.
Pyrite   Tr.

Fabrics   Gneissose,   nematoblastic,   non-porphyroblastic,   fine-grained.  
Probable   rock;   Plagioclase-hornblende-quartz-calcite   gn e is s.

Colo.   Rte.   306   Gunnison   County   PRC-27-116
Taylor   Canyon   1US-83W,   sec   2U
Upstream  side   of  
Taylor  D am

Hornblende   65$   Corroded  xenoblastic   grains   0. 5   to   0. 01  mm.  ;   pleochroic  
from  yellowish-green  to   dark   green  or  bluish-green;   poikiloblas-
tically  enclose   quartz;   preferred   orientation.

Plagioclase   25$   Andesine;   xenoblastic   grains   0*3   to   0. 01  m m . ;   mo de r -
ately  to   strongly   altered  to   sericite;   albite   twins   indistinct.

Quartz   5$   Xenoblastic   grains   0. 1   to   0. 01   m m . ;   moderately   strained;  
occur   interstitially  to   hornblende   and  plagioclase.

Magnetite   5$   Xenoblastic   grains   0*2   to   0. 01  m m . ;   associated  wit h  
hornblende.

Microcline   Tr.
Sphene   Tr.

Fa b r i c ;   Schistose,   nematoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   Quartz-plagioclase-hornblende   s c h i s t .

Colo.   Rte.   306   Gunnison   County   PRC-27-117
Taylor  Canyon   II1S-83W,   sec  2 k
Upstream  side   of  
Taylor   Dam

Quartz   70$   Xenoblastic   grains   0. 3   to   0. 01  mm. ;   moderately  to   strongly  
strained  and  fractured.

Plagioclase   15$   Variety  not   determined;   xenoblastic   grains   0. 05   to
0. 01  mm*;   slightly   to  moderately  altered  to   sericite;   occur   in-
terstitially  to   quartz.

Hornblende   10$   Corroded  xenoblastic   grains   0. 3   to   0. 01  mm. ;   pleo-
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chroic   from  yellowish-green  to   dark   green  or  bluish-green;   p r e -
ferred   orientation.

Epidote   Xenoblastic   grains   0. 5   to   0. 01  m m . ;   associated  wi t h  horn-
blende.

Biotite   Tr.   Xenoblastic   grains   0. 05   to   0. 01  m m . ;   pleochroic   from  pale  
yellow  to   greenish-brown;   strongly  altered  to   chlorite;   asso-
ciated  w it h  hornblende;   preferred  orientation.

Magnetite   Tr.
Zircon   Tr.

Fabrics   Gneissose,   nematoblastic,   non-porphyroblastic,   fine-grained.
Probable   rocks   H o m b l e nd e- pl ag io cl as e- qu a r tz   g n e is s.

Colo.   Rte.   306   Gunnison  County   PRC-27-118
Taylor  Canyon   1US-83W,   sec  2 h
0. 5  mi.   S W  of  
Taylor  Dam

Quartz  3 0 %  Xenoblastic   grains   3»5   to   0. 01  mm. ;   severely   strained  and  
fractured;   grain  borders   intricately   sutured  and   granulated;  
occur   in  aggregates.

Plagioclase  2 8 %  Oligoclase   to   andesine;   xenoblastic   grains   8. 0   to  
0,05  m m . ;   strongly  altered  to   sericite;   albite   and   Carlsbad  
twins   indistinct   an d  distorted;   poikiloblastically  enclose   epi-
dote;   my rm ek it ic .

Microcline   25^   Xenoblastic   grains   13. 0   to   0. 05  mm.  ;   distinct  poly-
synthetic   twins;   m icr op ert hit ic ;   poikiloblastic  ally  enclose  
plagioclase,   quartz   and  epidote.

Biotite   10%   Shredlike  xenoblastic   grains   lt.0   to   0. 05  m m . ;   pleochroic  
from  light  yellowish-brown  to   brown;   strongly   altered  to   chlor-
ite;   preferred  orientation.

Sphene  3 %  Idioblastic   to   xenoblastic   grains   1. 0   to   0. 01  m m . ;   strong-
ly  altered   to   leucoxene;   associated  wi th  biotite.

Magnetite  2 %  Xenoblastic   grains   1. 5   to   0. 01  m m . ;   associated  with  
biotite   and   sph en e .

Apatite  2%  Elongate   idioblastic   to  xenoblastic   grains   0,3   to   0. 05  
m m . ;   fractured;   associated  with  biotite,

Epidote   Tr,
Muscovite   Tr.
Zircon   Tr.

Fabric:   Gneissose,  lepidoblastic,   porphyroblastic,   cataclastic,  med-
ium-  to  coarse-grained.

Probable  rocks   Biotite-microcline-plagioclase-quartz  gneiss.
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Colo.   Rte.   306   Gunnison  Count y   PRC-27-119
h mi.   EE   of   15S-8UW,   sec   29
Almont

Microcline   UO^   Xenoblastic   grains   6,0   to   0, 1  mm,;   distinct  polysynthe-
tic   tw i n s5  microp ert hi tic5  poikiloblastically  enclose   quartz,  
plagioclase,   biotite,   and  m u s c o vi t e.

Quartz  3 0 %  Xenoblastic   grains   3. 0   to   0. 01  m m . ;   strongly  to   severely
strained  and   fractured;   grain  borders   sutured  and   slightly  granu-
lated;   contain  microcrystalline  needles   of   rutile.

Plagioclase   15%   Oligoclase;   xenoblastic   grains   3. 0   to   0. 1  m m . ;   moder-
ately  to   strongly  altered  to   sericite;   poikiloblastically  enclose  
biotite   and  muscovite;   weakl y   zoned;   m y rm ek it i c.

Biotite   10%   Xenoblastic   grains   2. 5  to   0, 05  mm.  ;   pleochroic   from  very  
pale  yel low  to   dark  reddish-brown;   poikiloblastically  enclose  
zircon;   slightly  altered  to   chlorite;   preferred   orientation.

Muscovite   5%   Idioblastic   to   xenoblastic   grains   3. 0  to   0. 05  mm.  ;  
smaller   grains   associated  with  biotite.

Apatite   Tr.
Zircon   Tr.

Fabric:   Gneissose,   lepidoblastic,   porphyroblastic,   medium-   to   coarse-
grained.

Probable   rock:   Muscovite-biotite-plagioclase-quartz-microcline   gneiss.

Colo.   Rte.   306   Gunnison   County   PRC-27-120
L  mi.   MS   of   15S-8LW,   sec   29
A lm ont

Quartz  k 0 %  Xenoblastic   grains   3. 0   to   0. 01  m m . ;   strongly   strained  and  
fractured;   grain  borders   sutured  and   slightly   granulated;   p o i -
kiloblastically  enclose   biotite.

Muscovite   25%   Elongate   idioblastic   to   xenoblastic   grains   15. 0  to   0. 1  m m . ;  
poikiloblastically  enclose   biotite   and  quartz;   preferred   orientation.

Biotite   20%   Elongate   idioblastic   to   xenoblastic   grains   3. 0   to   0. 05  m m . ;  
pleochroic   from  pale   yell ow   to   dark  reddish-brown;   poikiloblastical-
l y  enclose   zircon;   occur  in   aggregates;   preferred   orientation.

Plagioclase   15%   Oligoclase;   xenoblastic   grains   0. 5  to   0. 2   m m . ;   slight-
l y  to   moderately  altered   to   sericite;   indistinct   albite   and  per i-
cline   twins.

Sillimanite   Tr.
Zircon   Tr.

Fabric:   Schistose,   lepidoblastic,   non-porphyroblastic,  medium-  to  coarse
grained.

Probable  rock:   Plagioclase-biotite-muscovite-quartz   schist



T-1060 2 6 6

Colo.   Rte.   306  
8  mi.   HE   of  
Almont

Gunnison  County  
16&-8LW,   sec  2lt

PRC-27-121

Quartz   Xenoblastic   grains   10. 0  to   0  =  01   ram.;   strongly  to   severely
strained   and  fractured;   grain  borders   sutured  and   granulated.

Plagioclase  2 0 %  Oligoclase;   idioblastic   grains   6. 0   to   0. 1  m m . ;   moder-
ately  to   strongly  altered   to   sericite;   albite,   pericline,   and  
Carlsbad  twins  ;   poikiloblastically  enclose  muscovite;   m y rm ek it ic .

Microcline  1 0 %  Xenoblastic   grains   10. 0   to   0. 1  mm.  ;   distinct   polysyn-
thetic   twins;   Carlsbad  twins;   mic roperthitic;   poikiloblastically  
enclose   quartz,   plagioclase,   biotite,   muscovite,   and   small   grains  
of   microcline.

Biotite  10%>  Idioblastic   to   xenoblastic   grains   6. 0   to   0.05>   mm.  ;   pleo-
chroic   from  light   yellowish-brown   to   dark   brown   or  ve r y  dark  
greenish-brown;   slightly  altered   to   chlorite;   poikiloblastically  
enclose   apatite,   magnetite,   muscovite,   and   zircon;   preferred  
orientation.

Muscovite  $ %  Idioblastic   to   xenoblastic   grains   2. 0   to   0.05)   m m . ;   larger  
grains   associated  with   biotite,   smaller  wi t h  plagioclase;   inter-
growths   of  magnetite;   preferred   orientation.

Apatite  1 %
Màgnetite  1 %
Sphene   Tr.
Zircon   Tr.

Fabric  :   Gneissose,   lepidoblastic,   po rph yr oblastic,   coarse-grained.
Probable   rock:   Muscovite-biotite-microcline-plagioclase-quartz   gn e is s .

Taylor  Park   Gunnison   County   PRC-27-122
h mi.   north   of   13S-83W,   sec   28
Taylor  Park  Village

Plagioclase  $ 0 %  Andesine;   idioblastic   to  xenoblastic   grains   6. 0   to
0 . 2 m m . ;   slightly  to   strongly  altered   to   sericite;   albite,   peri-
cline,   and  Carlsbad  twins;   strongly   zoned.

Biotite  2 X~>%  Shredlike   xenoblastic   grains   6. 0   to   0.05>  mm.  ;   pleochroic  
fr o m  light   yellowish-brown   to  brown;   poikiloblastically  enclose  
apatite,   magnetite   and   s p he ne .

Quartz  1 $ %  Xenoblastic   grains   6. 0   to   0.05>   mm.  ;   moderately  to   strongly  
strained  and  fractured;   grain  borders   sutured  and   slightly   granu-
lated.

Sphene  3 %  Xenoblastic   grains   1. 5   to   0. 01  m m . ;   moderately  to   strongly  
altered   to   leucoxene;   associated  with  biotite.

Apatite  3 %  Idioblastic   grains   0. 3   to   0=05>   mm.  ;   associated  with  bio-
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tite»
Magnetite  yf>  Xenoblastic   grains   1*0   to   0*05>   nmio;   associated  wi t h  

sphene   and  biotite  <,
Muscovite  \ %

Fabric  :   Gneissose,   lep idoblastic,   non-porphyroblastic,   coarse-grained.
Probable   rocks   Quartz-biotite-plagioclase   g n e i s s .

Clear  Creek  Road   Chaffee   County   PRC-27-123
1  m i o  east   of   12S-80W,   sec   1?
Vicksburg

Plagioclase  h 2 %  Andesine;   idioblastic   to  xenoblastic   grains   8,0   to  
0 , 2  mm,;   slightly   to   moderately  altered  to   sericite;   albite,  
pericline,   and  Carlsbad  twins;   poikiloblastically  enclose   bi o-
tite,   apatite,   and   small  blebs   of   introduced  quartz.

Quartz  3 0 %  Xenoblastic   grains  U=0   to   0,01   m m , ;   moderately  to   severely
strained  and  fractured;   grain  borders   sutured  an d  slightly   granu-
lated,

Biotite  2 0 %  Shredlike  xenoblastic   grains   6, 0   to   0,05>  m m , ;   pleochroic  
fro m  light  yellowish-brown  to  very  dark   greenish-brown;   po ikilo-
blastically  enclose   apatite,   magnetite,   and  epidote;   wea k  pr e-
ferred   orientation.

Apatite  3 %  Idioblastic   grains   0,3   to   0,05>  m m , ;   associated  wi t h  b i o-
tite,

Epidote  2 %  Xenoblastic   grains  0, 5   to   0, 05  m m , ;   associated  w i t h  b io-
tite;   pleochroic   from  very  pale  yellow  to   brown.

Magnetite  2%  Xenoblastic   grains   0,5   to   0,05  mm„  ;   associated  with  bio -
tite,

Sphene  \ %

Fabrics   Gneissose,   lepidoblastic,   non-porphyroblastic,   coarse-grained.
Probable   rocks   Biotite-quartz-plagioclase   g n e is s,

Clear  Creek  R oa d   Chaffee   County   PRC-27-12l| . a&b
1   mi,   east   of   12S-80W,   sec   17   (2   thin
Vicksburg   sections)

Plagioclase  \\$%  Andesine;   xenoblastic   grains  9«5  to   0,1  m m , ;   slightly  
to  moderately  altered  to   sericite;   albite,   pericline,   and  Carls-
b ad  twins;   poikiloblastic  ally  enclose   q u a r t z ,   biotite,   muscovite,  
magnetite,   and   smaller  grains   of  plagioclase.

Quartz   25$   Xenoblastic   grains   2,0   to   0,01  m m . ;   strongly  strained  and
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f r act ur ed5  grain  border s   intricately   sutured  and   granulated.  
Biotite   20$   Elongate   idioblastic   to   xenoblastic   grains   3. 0   to   0. 01

m m.5  pleochroic   fr o m  light   yellowish-brown   to   very  dark   greenish-  
brown;   poikiloblastically  enclose   apatite;   preferred  orientation.  

Apatite   5>$   Idioblastic   grains   1. 0   to   0. 01  mm.  ;   associated  with   b i o -
tite  .

Magnetite   3$   Xenoblastic   grains  1,0  to   0. 01  mm.  ;   associated  wi th  b io -
tite.

Sphene   1$
Epidote   1$
Allanite   T r .
Muscovite   Tr.
Zircon   Tr,
Pyrite   Tr.

Fabric  :   Gneissose,   lepidoblastic,   non-porphyroblastic,   cataclastic,
medium-   to   coarse-grained.

Probable   rock:   Biotite-quartz-plagioclase   g n e is s.

Plagioclase   30$   Andesine;   xenoblastic   grains   7. 0   to   0. 01  m m . ;   strong-
l y  altered   to   sericite;   albite,   pericline,   and   Carlsbad   t w i n s ;  
poikiloblastically  enclose   quartz,   biotite,   epidote,   magnetite,  
and   apatite  ;   small   grains   associated  with   biotite   have   inter-
growths   of  magnetite;   myrmekitic.

Microcline   20$   Xenoblastic   grains  lU. O  to   3. 0  m m . ;   distinct   polysyn-
thetic   twins;   mi cr ope rth it ic;   poikiloblastically  enclose   quartz,  
plagioclase,   biotite   and  magnetite.

Quartz   20$   Xenoblastic   grains   2. 5   to   0. 01  m m . ;   strongly  to   severely  
strained   and   fractured;   grain  borders   intricately   sutured  and  
gra n ul at ed .

Biotite   20$   Idioblastic   to  xenoblastic   grains   luO  to   0. 05  m m . ;   pleo -
chroic   fr om  light   yellowish-brown  to  very   dark   greenish-brown;  
slightly   altered  to   chlorite  ;   poikiloblastically  enclose   a pa ti te ;  
preferred  orientation.

Apatite   5$   Idioblastic   grains   1, 0   to   0, 05  m m , ;   associated  with   b io-
tite.

Magnetite   3$   Xenoblastic   grains   1. 5   to   0. 05   m m . ;   associated  wi th  bio-
tite.

Sphene   1$
Epidote   1$
Allanite   Tr.

U. S.   Rte.  2 k  
1 mi.   south   of  
Granite

Chaffee   County  
12S-79W,   sec  6

PRC-27-125
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Fabrics   Gneissose,   lepidoblastic,   porphyroblastic,   cataclastic,   medium-  
to   coarse-grained.

Probable   rocks   Biotite-quartz-microcline-plagioclase   g n e i s s .

W e s t o n  Pass   Road   Lake   County   PRC-27-126
2. 5   mi.   #1   of   10S-79W,   sec   27
Weston   Pass

Microcline   39%   Xenoblastic   grains   15>.0   to  0. 3   m m.;  distinct  polysyn-
thetic   twins;   microperth iti c;   poikiloblastically  enclose   biotite,  
plagioclase,   quartz,   magnetite,   and  m u s c o vi te .

Quartz   30%   Xenoblastic   grains  10. 0   to   0. 0£  m m . ;   strongly   strained  and  
fractured;   grain  borders   sut u re d.

Plagioclase   15>%   Oligoclase   to   andesine;   xenoblastic   grains   £ ,5>   to   0. 1  
m m . ;   moderately  to   strongly  altered   to   sericite;   albite   and  
Carlsbad   twins;   poikiloblastically  enclose  biotite   and  muscovite;  
m y rm ek it ic .

Biotite   10%   Xenoblastic   grains   3. 5   to  0. 05  m m . ;   pleochroic   fro m  pale  
yellowish-brown   to  ve ry  dark   greenish-brown;   poikiloblastically  
enclose   apatite   and   zircon;   slightly  to   moderately  altered  to  
chlorite;   preferred   orientation.

Muscovite   2%   Idioblastic   to   xenoblastic   grains   1. 5  to   0. 05  m m . ;   asso-
ciated  with   b i o t i t e .

Apatite   2%
Magnetite   2%
Sphene   T r .
Epidote   Tr.
Zircon   Tr.
Pyrite   Tr.

Fabric  :   Gneissose,   lepidoblastic,   porphyroblastic,   coarse-grained.
Probable   rock:   Biotite-plagioclase-quartz-microcline   g n e i s s .

W e st on  Pass   Road   Lake   County   PR0-27-127
3   mi.   N W  of   10S-79W,   sec   21
W e s t o n  Pass

Plagioclase   li0%   Andesine;   idioblastic   to  xenoblastic   grains   1. 5  to  
0 . 1 m m . ;   slightly  to   moderately  altered  to   sericite;   albite,  
pericline,   and  Carlsbad  twins;   poikiloblastically  enclose   small  
blebs   of  quartz;   my rm ek i t i c .

Hornblende   35%   Xenoblastic   grains   3. 0   to   0. 05  m m . ;   pleochroic   from  
pale   yellowish-green   to   dark   green   or  bluish-green;   poikiloblas-
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tically  enclose   bi ot i t e >   sphene ,   apatite,   and   small  blebs   of  
quartz;   preferred  orientation.

Biotite  \ $ %  Idioblastic   to   xenoblastic   grains   3. 0   to   0.05>   mm. ;   pleo-
chroic   from  pale   yellow  to   greenish-brown;   poikiloblastically  
enclose   apatite   and  intergrowths   of   quartz;   associated  wit h  horn-
blende;   preferred  orientation.

Quartz  6$   Xenoblastic   grains  1 =0  to   0. 01  mm. ;  moderately  to   strongly
strained;   appears   to   have   been  introduced  interstitially.

Sphene  2 %  Xenoblastic   grains   1. 5  to   0. 01  mm. ;  strongly  altered   to
leucoxene;   associated  with   hornblende.

Microcline
Magnetite   1%
Epidote   Tr.
Apatite   Tr.
Pyrite   Tr.

Fabric:   Schistose,   nematoblastic   to  lepidoblastic,   non-porphyroblas-
tic,   medium-grained.

Probable   rock:   Quartz-biotite-hornblende-plagioclase   gne is s.

We st on  Pass  Road   Lake   County   PRC-27-128
It.5  mi.   N W  of   10S-79W,   sec   19
W e s to n  Pass

Microcline  k 9 %  Xenoblastic   grains   11=0  to   0. 05  m m . ;   distinct  poly-
synthetic   t w i n s ;   Carlsbad   twins;   microperthitic;   poikiloblas-
tically  enclose  plagioclase,   quartz,   biotite,   muscovite,   and  
magnetite.

Quartz  3 $ %  Xenoblastic   grains   5. 0   to   0. 01   mm. ;   strongly   strained  
and  fractured;   grain  borders   sutured   and   slightly   granulated;  
contain  microcrystalline  needles   of   rutile.

Plagioclase   10$   Oligoclase   to   andesine;   xenoblastic   grains   U. 5  to  
0. 1  m m . ;   strongly  altered   to   sericite;   albite   a nd  Carlsbad  
twins;   albite   rims;   w eak ly   zoned;   myrmekitic.

Biotite  3 %  Xenoblastic   grains  1 . 5   to   0. 1  mm. ;   pleochroic   from  pale  
yellowish-brown   to   ver y   dark   greenish-brown;   mo derately  altered  
to   chlorite.

Muscovite  3 %  Xenoblastic   grains   3. 0   to   0. 05  mm.
Leucoxene   Tr.
Apatite   T r .
Zircon   Tr.
Magnetite   Tr.
Hematite   Tr.

Fabric:   Granoblastic   to   gneissose,   lepidoblastic,   porphyroblastic.
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medium-   to   coa rse-grained0  
Probable   rock:   Plagioclase-quartz-microcline   g nei ss .

Colo.   Rte.  82  Pitkin  County   PRC-27-129
1  mi.   west   of   11S-82W,   sec  8
Independence   Pass

Microcline  h X %  Idioblastic   to   xenoblastic   grains   11. 0  to   0. 1   m m . ;  
distinct   polysynthetic   twins;   Carlsbad   tw in s;   microperthitic;  
poikiloblastically  enclose   plagioclase,   quartz,   biotite,   and  
m a g n e ti te .

Plagioclase  2 $ %  Andesine;   xenoblastic   grains   7. 0   to   0. 1   m m . ;   moder-
ately  to   strongly  altered   to   sericite;   albite,   pericline,   and  
Carlsbad  twins;   we a kl y   zoned;   coarsely  and  finely  m y rm ek it i c.

Quartz   20%   Xenoblastic   grains  12. 0  to   0. 01  m m . ;   strongly   strained  
and  fractured;   grain  borders   sutured;   contain  microcrystalline  
needles   of   r u t i l e .

Biotite   10%   Xenoblastic   grains   3. 0  to   0. 1  m m . ;   pleochroic   f ro m  pale  
yellow   to   dark  brown;   poikiloblastically  enclose   apatite   and  
zircon;   wea k  preferred   orientation.

Magnetite   2%   Xenoblastic   grains   1. 5  to   0. 05  m m . ;   associated  with  
b i o t i t e .

Sphene   1%
Apatite   1%
Epidote   Tr.
Zircon   Tr.

Fabric  :   Gneissose,   lepidoblastic,   porphyroblastic,   coarse-grained.
Probable   rock:   Biotite-quartz-plagioclase-microcline   gn e is s.

Colo.   R t e .   82   Pitkin  County   PRC-27-130
10  mi.   SE   of   11S-83W,   sec   5
A sp en

Plagioclase   30%   Andesine;   idioblastic   to  xenoblastic   grains   U. 5   to  
0 . 2  m m . ;   slightly  to   moderately  altered  to   sericite;   albite,  
pericline,   and  Carlsbad  twins;   poikiloblastically  enclose   mus-
covite   and  apatite;   we ak ly   zoned;   myrmekitic.

Quartz   20%   Xenoblastic   grains   8. 0  to   0. 05  m m . ;   strongly   strained   and  
fractured;   sutured  borders;   contain  microcrystalline   needles   of  
r u t i l e .

Biotite   20%   Xenoblastic   grains   6. 0   to   0. 05  m m . ;   pleochroic   fr om  pale  
y el low  to   dark  brown;   weak  preferred   orientation.
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Microcline  1 $ %  Xenoblastic   grains   6. 0   to   0. 5  m m . ;   distinct  polysynthe-
tic   twins;   mic rop er thi ti c;   poikiloblastically  enclose   plagio-
clase,   quartz,   epidote,   and   sphene;   some   graphic   intergrowths  
with   quartz.

Magnetite   5%   Idioblastic   to  xenoblastic   grains   1. 0   to   0. 05  nun.;  
associated  with   b i o t i t e .

Sphene  3 %  Xenoblastic   grains   3. 0  to   0. 1  m m . ;   faintly  pl eo ch r o i c .
Epidote  3 %  Xenoblastic   grains   1. 0   to   0. 05  m m . ;   associated  with  b io -

tite.
Muscovite  2% Xenoblastic   grains   0. 5   to   0. 05  m m . ;   associated  with  

b i o t i t e .
Apatite  2%

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   coarse-grained.
Probable   rock:   Microcline-biotite-quartz-plagioclase   g n e i s s .

Colo.   Rte.  82  Pitkin  County   PRC-27-131
8  mi.   SE   of   11S-83W,   sec   5
Aspen

Quartz   50$   Xenoblastic   grains   5«0  to   0. 05  m m . ;   moderately  to   strongly  
strained  and  fractured;   sutured  borders;   contain  microcrystalline  
needles   of   rutile.

Plagioclase   35%   Andesine;   xenoblastic   grains   1. 5   to   0. 05  m m . ;   moder-
ately  to   strongly   altered  to   sericite;   albite,   pericline   and  
Carlsbad   twins;   poikiloblastically  enclose   muscovite;   ngrrmekitic.

Microcline   5%   Xenoblastic   grains  1. 5   to   0. 05  m m . ;   distinct  polysyn-
thetic   twins;   mic rop er t h it ic ;   poikiloblastically  enclose   quartz,  
plagioclase,   biotite,   muscovite,   and  magnetite.

Biotite  3 %  Shredlike  xenoblastic   grains   2. 0   to   0. 05  m m . ;   pleochroic  
from  pale   brown  to  ve ry  dark  brown;   severely  to   completely  al-
tered  to   chlorite   ( Pennine)   and  muscovite;   preferred  orientation.

Muscovite  2% Xenoblastic   grains  1. 5   to   0. 05  m m . ;   associated  with   bio-
tite;   preferred   orientation.

Epidote   2%   Xenoblastic   grains  1. 0   to   0. 01  m m . ;   occur  along   small  
fractures   and  also   associated  with   biotite.

Magnetite  2% Idioblastic   to   xenoblastic   grains   1. 0   to   0. 01  mm.
Sphene   1%
Sillimanite   T r .
Apatite   Tr.
Zircon   Tr.
Calcite   Tr.
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Fabric  :   Granoblastic   to   gneissose,   lepidoblastic,   non-porphyroblastic,
me d iu m- gra ine d.

Probable   rock:   Microcline-plagioclase-quartz   g n ei ss .

Frying  Pan  Creek  Road   Pitkin  County   PRC-27-132
7   mi.   SE   of   8S-83W,   sec   36
Thomasville

Microcline   30$   Xenoblastic   grains  1. 0   to   0. 0^  m m . ;   distinct  polysyn-
thetic   twins;   Carlsbad   twins;   microperthitic;   poikiloblastically  
enclose   plagioclase.

Quartz   30$   Xenoblastic   grains   1. 0   to   0. 01  m m . ;   moderately  to   strongly  
strained   and  fractured;   sutured  borders.

Plagioclase   25>$   Oligoclase;   xenoblastic   grains   1. 0   to   0.05>  m m . ;   m o-
derately  altered  to   sericite;   indistinct   albite   and  Carlsbad  
tw in s;   my rm ek i t i c .

Biotite   9$   Shredlike   xenoblastic   grains   1. 0   to   0. 01  mm.  ;   pleochroic  
fro m  pale   greenish-yellow   to   dark  brownish-green;   slightly  al-
tered  to   chlorite;   preferred   orientation.

Muscovite   5>$   Shredlike   xenoblastic   grains   2. 5   to  0. 05  mm.
Magnetite   1$
Sphene   T r .
Apatite   T r .
Zircon   Tr.

Fabric:   Gneissose,   lepidoblastic,   non-porphyroblastic,   fine-grained.
Probable   rock:   Muscovite-biotite-plagioclase-quartz-microcline   g n e i s s .

Fryi ng  Pa n  Creek  Road   Pitkin  County   PRC-27-133
7   mi.   SE   of   8S-83W,   sec   36
Thomasville

Plagioclase  35$  Oligoclase   to   andesine;   idioblastic   to   xenoblastic  
grains   9-5  to   0. 1  ram.;   slightly  to   moderately  altered  to   seri-
cite;   a l b i t e ,   pericline,   and  Carlsbad  twins;   poikiloblastically  
enclose   biotite,   muscovite,   ma gn et it e,   and  apatite;   my rm e k i t i c .

Quartz   28$   Xenoblastic   grains   8. 0   to   0. 01  m m . ;   strongly  to   severely  
strained   and   fractured;   grain  borders   sutured  and   granulated;  
contain  microcrystalline   needles   of  r u t i l e .

Microcline   20$   Xenoblastic   grains   lit.5   to   0. 1  m m . ;   distinct  polysyn-
thetic   twins;   microperthitic;   poikiloblastically  enclose   quartz,  
plagioclase,   biotite   and  magnetite.

Biotite   10$   Idioblastic   to   xenoblastic   grains   lt.0   to  0. 01  m m . ;   pleo-
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chroic   from  pale   yellowish-brown   to   very   dark  h r o i m ;  poikiloblas-
tically  enclose   apatite   and   zircon;   slightly  altered  to   chl ori te ;  
weak  preferred   orientation,

Muscovite  2 %
Apatite  2 %
Magnetite  2 %
Epidote   1%
Sphene   Tr.
Zircon   Tr.

Fabric:   Gneissose,   lepidoblastic,   porphyroblastic,   coarse-grained.
Probable   rock:   Biotite-microcline-quartz-plagioclase   gn e is s.
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