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GeoloQic  quadrangle  maps  for  the  $ocorro*Magdalena area, 
Socorro  County, New Mexico 

have now been  completed on the  volcanic  rocks of the  northeastern 
bSogollon-Datil volcanlc  field  in  the  SOSQrrO*Magdalena area, 
Most of this  mapping has been  available  since  completion as  New 
Mexico  Bureau of Mines  and  Mineral  Resources  open-file  reports 
Consisting o f  individual  thesis  maps  and  accompanying texts. 
Over  the  years,  however,  the  stratigraphic  nomenclature  nas 
changed  to  the point that  comparison  between  these  individual 
maps i s  difficult, Several  publications  are  currently  being 
Prepared  to  help  resolve.this  stratigraphic confusion. The  first 
of these is Stratigraphic  Chart 1 which  will  present  the  current 
stratiaraphfe  nomenclature  in  its  entirety  and  Provide a glassary 
and  other  correlation  aids  to  relate  this  nomenclature  to 
previousiy  used names, This  map-sheet size chart  should be 
available  during 1982,  

(asburn and  Chapinr 19823, the  thesis maps are  being  comeiled in 
Concurrent  with  the  preparation  of  Stratigraphic  Chart 1 

quadrangle  format and made  available under the  umbrella  of 
open-file 139, each  quadrangle  will be assigned a suffix  letter 

and* In many  casest a short  text  will be available  with the map, 
(such as 139 a) ahd will be available separately. An explanation 

Nomenclature and map symbols  for  widespread  units  will be 
standardized,  The  mapping  within  these  areas,  while  generally 
excelient, is not all o f  uniform  quakityt  Particularly  in  the 
treatment of Quaternary units, Additionallyr most  quadrangles 
have  unmapped  portions,  usually in areas of extensive  basinmfill 
alluvium. 

unmapped  portions  will remain. A S  time  becomes  available,  holes 
Initially,  the  maps  will be compiled  as  they  are  and 

will  be  filled  in  and  problem  areas  field  checked  and  upgraded, 
ObvioUslY  any  errors  in  geology  will  remain  and it is inevitable 
in recompiling  this  much  geology  that draftinrl errors  will be 
made. R short  note  describing the known  problem  areas  and  the 
amount o f  Checking  that has been  done  will be included  with  each 
Quadr~ngle. We ask YOU, the  users o f  these m p s r  t o  notify  us o f  
any problem  areas  that you might find. Please  send us a note as 

every effort to  field Check  and correct them. 
to the exact Zocafion and  nature o f  the problems  and  we  will  make 

Several  hundred  square  miles o f  detailed  geologic  napping 

Thank  you for your help. 

C. E, Chapin 
G. P ,  asburn 
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Figure I: Vista of bion  Mountain  from  the  SQUthWeSt,  Foreground 
1s  a small  hill  made up o f  the  andesite o f  Lion Mountain 
overlying  the  South  Canyon Tuff. Piedmont  deposits,  largely 
covered by blow  sand, separate  this  hill from the  main mass of 
Lion Mountain. O n  Lion Mountain! the  northern  mesa is composed 
entirely o f  South  CanYQn Tuff, The gentle  slopes  are  underlain 
by the! CrYbtal*PoOr  lower  member  and  the clif2.s are  composed of 
the  slightly  more  crystal-rich  upper member. The  lower  member is 
more  densely  welded  than  the  upper but less  resistant  because  It 
is more intensely jointed,  whereas  the upper member is fairly 
massive, The South  Canyon  dips  slightly  to  the  South and Porms 
the  lower  slopes o f  the  southern hills: the tops o f  these hills 
are m?de up o f  the  andesite o f  Lion Mountain. 





PHYSIOGRAPHIC ANR GEOIaOGIC SETTING 

The  Lion  Mountain  quadrangle  mainly  occupies  the  slope 

between  the  Gallinas  Mountains  on  the  east  and  Mhite  Lake of the 

Plains o f  san  Agustln on the West. Lion  Mountain  is a large and 

prominent  landform  (see  Figure 1); otherwise  the  area  consists o f  

low  hills  separated by alluvial  slopes  covered viith blow sand, 

All o f  the  quadrangle f a l l s  within  land  Controlled by the HH 

Ranch ( north)  or  the  Montosa  Cattle  Company (south); the  foremen 

of these  ranches  should be consulted  for  permission  before 

Entering,  Fair access is prcvided by the  North  Lake Road which 
extends  northwest  from U. S. highway 60 thrQUgh the  quadransle 

and by numerous  woodcutters  roads  within  the  areas of National 

PoreSit. Abundant  blow  sand  makes 4 wheel  drive  necessary on many 

of these roads. 

Geologically much o f  the  area i s  dominated by White  take 

Basin  (Weberr 19801 , piedmont-Slope  deposits  graded  to i t ,  and 

blow  sand  derived from it, These  depositst  which  occupy at least 

60 Percent of the ~ a d r a n g l e ,  Were not studied  in  detail  during 

this study. R, W. Weber o f  the New  Mexico  Bureau o f  Mines  and 

Mineral  Resources is currently  completing a study of shorelines 

and  lacustrine  deposits o f  Lake Sen  Augustin on a regional  basis 
and a report of this  study  should  soon be available, 



The  Lion  Mountain  suanrangle  occupies  part of a slightlY 
deformed  block  within  the  comPleXly  faulted  terrain  along the 

southern  edge  of  the  Colorado  Plateau,  Figure 2 shows major 

geographic  features  and  the  available  geolOg&c  mapping for the 

surroundins area;  figure 3 shaws a generalLzed  synthesis of the 

structural  geolosp of the surrounding  arear 

PREVIOUS AND PRESENT WORK 

Several  9tologic  studies  have  Previously  been  completed in the 

area  surrounding  the  Lion  Mountain  quadrangle;  these  studies 

consist of two published  reconnaissance [naps ( Wltlard  and 

Givenst 1958; and Givens? 1957) and  several  unpublished  detailed 

thesis maps, These  individual  studies  are  shown  on  figure 2. 

The  reconnaissance  mapping i s  o f  very limited  use  because  of  more 

recent  changes  in  the  method for dividing  volcanic  stratigraphic 

Units. Studies  in  Surrounding  areas  that  were of Particular 

importance  to  this  Project  were  thesis by Chamberlin (1974)  and 

Larocha Ll981) r  in  the  central  and  northern  Part of the  Gallinas 

Peak  quadransle  respectivelyr and Harrison (1980)  and  Coffin 

(1981) in the  Dog  Springs  quadrangle to the northwest. Givens 

(1957) Provided  the  only  mapping  of  the  area  due north of the 

Lion  Mountain  quadrangle,  The  only  mapping used in  compiling  the 

Lion  Mountain  quadrangle is by Osburn  and  Laroche,  Generalized 

boundaries for quaternary  units  were  mapped  from  aerial 

photographs or were modified  after  soil  mappins by the U t  S. Soil 

Conservation  service (Job 35902?  sheet 44). 
- 2 -  



Figure 2. Location map showing  major  geologic features and   ava i lab le   geologic  
mapping f o r   t h e  area around  the  Lion  Mountain  quadrangle. The numbers r e f e r   t o  
t h e   t a b l e  below.  The abbreviat ions  used  are:  NMIMT-New Mexico I n s t i t u t e  of 
Mining  and  Technology; NMBMMR-OF-New Mexico Bureau of Mines,and  Mineral  Resources 
open-f i le   repor t ;  USGS-U.S. Geological  Survey; UNM-University of New Mexico; UTEP- 
University  of Texas a t  E l  Paso;  UTA-University of Texas a t  Austin;  UA-University 
of Arizona;  CU-University of Colorado; CSM-Colorado School of Mines;  M.S.-Masters 
t h e s i s ;  Ph.D.-Doctoral D i s se r t a t ion ;   i n   p rep - in   p repa ra t ion .  

1. Allen,  P. 
2 .  Atwood, G. 

4.  Bornhorst, T . J .  
3. Blakestad,  R.B. ,  Jr. 

5.  Bowring, S.A. 
6. Brou i l l a rd ,  L. 
7. Brown, D.M. 
8. Cather,  S.M. 
9. C h A e r l i n ,  R.M. 

10. Chamberlin, R.M. 
11. Coff in ,  G. 
12. Deal, E.G. 
13. Donze, M.A. 
14.   Gent i le ,  A.L. 
15. Givens, D.B. 
16.  Harrison, R.W. 
1 7 .   I o v i n e t t i ,  S. 
18. Jackson, R.A. 
19.  Kent, s. 
20 .  Krewedl, D . A .  
21. Laroche, T.M. 
22. Lopez, D.A. 
23.  Lopez and  Bornhorst 
24. Mass ingi l l ,  G.E. 

' 25.  Mayerson, D.L. 

27. Osburn, G.R. 

29.  Osburn  and  Laroche 
30. Osburn, J.C. 

32. Robinson, B. 
33.  Roth, S.J. 
34.  Simon, D.B. 
35. Spradl in ,  E .J .  
36.  Sumner, W. 

38. Wilkinson, W.H., Jr. 

40. Chapin, C.E. 
39. Willard  and  Givens 

41.  Chamberlin, R.M. 

26.  Xiesch, A.T. 

28. Osburn, G.R. 

31. Pe t ty ,  D.M. 

37.  Tanking, W.H. 

1979 
i n  prep. 
1977 
1976 
1980 
i n   p r o g r e s s  
1972 

1974 
1980 

1981 
1980 

1973 
1980 

1958 
1957 

1980 
1977 
1979 
1980 
1974 
1981 

1979 
1975 

1978 
1979 
1956 
1978 
1978-81 
1982 
i n   p r o g r e s s  
1979 
1981 
1980 
1973 
1976 
1980 
1957 
1976 
1959 
i n   p r o g r e s s  
1980 

NMIMT (M . S . ) 
UNM (M.S.)  
CU (M.S.) 
UNM (M.S.) 
NMIMT (M.S.) 
NMIMT (M . S . ) 
NMIMT (M.S.) 

NMIMT (M.S.) 
UTA (M.S.) 

NMIMT (M.S.) 
CSM (Ph.D.) 

UNM (Ph.D.1 
NMIMT (M.S.) 

NMBMMR-Bul. 58 
NMIMT (M.S.) 

NMIMT (M.S.) 
NMIMT (M.S.) 

NMBMMR-OF 
NMBMMR-OF 

UA(Ph.D.) 
NMIMT (M.S.) 
UNM ( M . S . )  
USGS Map 1-109.2; 

NMIMT (M . S . 
UTEP (Ph .D. ) 

NMBMMR Ci rcu la r  38 
NMIMT ( M . S . )  

NMBMMR-OF 
NMBMMR-OF 

NMBMMR 
NMIMT (M.S.) 
UTEP (Ph . D . ) 
NMIMT (M.S.) 
NMIMT (M.S.) 
UNM (M.S.) 
NMIMT (M . S . ) 
NMBMMR-Bul. 4 1  
NMIMT (M.S.) 
NMBMMR-GM-5 
NMBMMR 
NMBMMR-OF 







Figure 3 ,  Map of t h e   a r e a  s u r r o u n d i n g  t h e  L i o n  Mountain 

A l l  of bedrock  areas shown a r e   T e r t i a r y   v o l c a n i c  and  sedimentary 
quadrangle  showing  bedrock  areas? p l u t o n s ,  f a u l t s  and f o l d  axes. 

p a r t s .   C l e a r l y  shown i n  t h e  fau l t  p a t t e r n s   a r e  the complex fault  
rocks  except  for small a reas  i n  the  northeastern  and  northwestern 

zones   a long- the   ea s t e rn  siue o f  the Gallinas  Mountains and along 
t h e  Red Lake faul t  and the   s t ruc tura l lY  s impler   b lock   be tween,  
All f o l d s  shown on this map affect   midcTerfiary  rocks  and t h u s  
cannot be  Laramide i n  age, Other folds e n t i r e l y   w i t h i n  
Cretaceous rocks lust of f  the northern  edge of  this compilation 
may be e i t h e r  Laramide or mid-Tertiary i n  age. 

- 5 -  



c 3 



ACKNOWLEDGEMENTS 

The  authors  are  indebted  to  several  People  whose  efforts  and 

support have  greatly  improved  this  publication,  We  owe a major 

debt t o  the many  Workers  who  have  established  the  stratigraphic 

base w h i ~ h  made  this  mapping  much  easier  and  especially t o  Dr. C. 

E, Chapin  who  supervised  the  Magdalena  Project  since  its 

inception. Individual  sfudies  and  workers  are  derailed on Osburn 
and  Chaginr ,1982, We would like to  thank  Pete  Evans  and  Johnny 

McKinley  for  allowing  us  aGceSS  to  the  Private  land of the HH 

Ranch  and the Montosa  Cattle  Company  respectively, The New 

Mexico  Bureau of Mines and Mineral  ReaOUrCeS  financially 

supported  this mapping. Ralph  Wilcox of the U, S, Soil 

Conservation  Service  proviaed  copies o f  soil  maps for the area, 

STRATIGHAPAIC  UNIFS 

A A L  rocks  within  the  Lion  Mountain  quadrangle  are  Tertiary 

volicanic or volcaniclastic rocks. Most o f  the  volcanic  rocks 

exposed  here  are  ashwflow  tuffs o f  regional  extent  and  lava  flows 

from  local vent areas. The  regional units are  described  on 

Stratigraphic  Chart 1 lasburn  and Chapinr 19821  and a brief 

ilthologlc  Summary of: each is given on the map explanation, 

The  oldest  rocks  exposed in this  quadrangle  are  andesite 

lavas  and  breccias of the  Spears  Formation  which  occur in one 

small  outcrop  are?  in  the  northeast  corner oE the quadrangle. 



These  lavas  and  sediments  interfinger  regionally  with  other  rock 

types1  mainly  VoLcanlcaastic  sedimentary  rocks,  tuff  breccias  and 

ash-flow  tufts, which are not  exposed  within this quadrangle, 

This  package of rocks is collectively  termed  the  Datil  Group  (see 

Chapin  and Osburnr 1982 ,  asburn and Chapin, 19821. The  Datil 

Group i s  overlain  regionally by five  separate  ash-flow  tuff  units 

which  are from oldest t o  youngest  the  Hells  Mesa  Tuffr  lower  and 

upper  members of the La Jencia Tuff, the  Lemitaf Tuff, and the 

South  Canyon  Tuff  (see  Osburn  ana  Chapin, 1982). Four oE these 

five  units are found within  this  quadrangle1  the Ifemitar Tuff 1s 

not present. 

The  Hells  Mesa  Tuff  occurs in a few  areas  along  the  northern 

edge and in the  central  part of the quadrangle.  ft is  moderately 

to  densely  welded and approximately 500 feet thick in  the  one 

area  where  both  the base and  the  top  are expasea. The  Hells Mesa 

is overlain by both  the  upper  and  Lower  members o f  the La Jencia 

Tuff. The  two  members of the  La.Jencia Cuffs are  separated by a 

complete  welding  break but not by sedimentary rocks or andesitic 
aavas  as  they  are t o  the  east  in  the  Gallinas Mountains. A 

period o f  erosion  separated  these  two tuf fs  to  the  northwest 

CHarrfsonp 1980)  Coffin, 1982) and  relationships in the  northwest 

corner of this  quadrangle  Suggest  that  the  Upper La Jencia  Tuff 

occurs  here  in a paleovalley. Considerable  Variability  in  the 

degree of welding and density  occur  within  the  lawer  La  Jencia 

Tuff  within  this auadrangle. The  lower  member is densely  welded 

m l i m  



and c o n t a i n s   l i n e a t e d  pumice i n  e%posures i n  t h e   e a s t - c e n t r a l  

p a r t  of the  quadrangle,  To the   west   an8  nar thwestr   the  u n i t  

becomes  mare var iab le   t ex tura l ly .   r .$oca l lyI  t h e  Lower  member  may 

conta in  1l thOPhYsal  zones  Containing  vapor-phase  minerals  tsuch 

as hemati te  and pseudobrookite) and weld ing   reversa ls r   cool ing  

breakst  and a cons iderable   p ropor t ion  o f  paor ly  t o  moderately 

welded m a t e r i a l ,  The Pumice a r e  sometimes  lineated  even wi th in  

t h e  pUnkYr apparent ly   poor ly   welded ,   in te rva lsa  

The upper ~a dencia t u f f  i s  maderatezy t o  densely welded 

throughout  and  appears t o  be t h i c k e r   i n  a Plaeava l l ey  i n  t h e  

northwest  corner of the  quadrangle,  The basa l l   very   Crys ta l  poor 

p a r t  of t h e  upper La Jeneia T u f f  grades UpWard i n t o  a moderately 

c r y s t a l q m o r t  Pumlchous i n t e r v a f  w i t h  l a r g e  open  pumice f i l l e d  

with vapor  Phase  quartz and f e l d s p a r ,  

The Lemitar T u f f r  which  would normally  occur  above  the La 

ifencia T u f f ,  i s  missing thxOUghOUt the  Gal l inas   Mountains   except  

i n  one  small  exnosure i n  a ga leoval ley  in t h e   G a l l i n a s  Pea% 

quadrangle t o  the e a s t  of this map a rea ,  The Lemitar T u f f  is 

very thlclc i n   t h e  San.Mateo Mountains t o  the   south  of the  Lion 

Mountain quadrangler thus  i t s  absence  here?  wel l   wi thin  the  reach 

of i t s  out f low  shee t ,   sugges ts   the   ex is tence  of a topographic 

b a r r i e r  a t  the   t ime  of  i t a  erupt ion .  The time o f  development of  

t h i s  i n fe r r ed   ba r r i e r   Cor re spmds  f a i r l y  well  w i t h  a per iod of  

folding and paleovalley  development  proposedl by Earr i son  (i9ROlr 

- 9 -  



Two  different  Units  overlie  the  upeer  member Of the  La 

Jcncia  Tuff  in  separate  Parts of the  Lion  Mountain  quadrangle, 

These  are  the La Jara  Peak  Basaltic  Andesite  together  with 

intercalated  sedimentary  rocks of the  Popotosa  Formationr  and  the 

rhyolite  of  Pinon Well. The  La  Jara  Peak  comprises  thin  flows o f  

aphanitic  to  slightly  porphyritic  basalt  and  basalfic andesite. 

The  interbedded  Popotosa  sedimentary roc& are  made UP mainly o f  

conglomeratic  sandstones  with  minor  sandstones  and  mudstones, 

Many  of the  congiomeratic  intervafs  contain  clasts  similar to the 

rhyolite of Pinon  Well  and to La Jara-Peak  basaltic  andesites, 

These  sedimentary rocks are  exposed  in  only a few OutcroPs  in the 
east-central  Part of the  quadrangle near Antelope Plats. 

Farther South, $n the  southeast  corner of the  quadrangle 

near Deep Wellr  the  rhyolite o f  Pinon  Well  occupies  this  same 

stratigraphic  interval  and  no  La  Jara  Peak  lavas or Popotosa 

Conglomerates  are  faund,  The  rhyolite  of  Pinon Well, here 

informally  named  after  exposures  in  the  Gallinas  Peak  quadrangle, 

Xs PetrograPhiCallY a suarfzwlatitic to rhyolitic  lava flow, or 

series  of ffowst whlch  underlies  the  SQUth  Canyon  Tuff  and 

apparently  lies  above  the  upper L! dencia  Tuffr  although  this 

relationship is nowhere  clearly  exposed,  These  rhyolitic  lavas 

are  glassy to lithoidal  and  sparsely  porphyriticl  contatning 1 to 



3 percent   san id ine   phenocrys ts ,  Spherul i t ic  d e v i t r i f i c a t i o n  

te%tures ,   inc luding   Vlobular  spherulites with well-developed 

skinst are commonr A vent area f o r  t h e s e   r h y o l i t e s  is not  

c lear ly   exposed;  however, s eve ra l   a r eas   o f  steep f o l i a t i o n  

p resen t  i n  exposures   a long   the   eas te rn  edge of t h i s  quadrangle, 

and the western  edge o f  the  ac7)oining G a l l i n a s  Peak quadranqle, 

a r e   s u s p e c t e d   t o  be vents ,   Loca l   depos i t s  o f  t u f f  breccia   occur  

wi th in  th i s  zone of s t e e p   f o l i a t i o n ,  just o f f  t h e   e a s t e r n   e d g e  o f  

the  Lion  Mountain  quadrangle,  Locally, in   the   southernmost   L ion  

Mountain  quadrangle   and  the  adjoining  Par ts  Qf the  Arrouhead Well 

quadrangle   to   the   south ,   poor ly  t o  moderately Welded ashrf low 

tu f f s  o f  similar l i t ho logy   unde r ly  the r h y o l i t e  o f  Pinon  Well, 

The South Canyon T u f f  over l ies ,   and   apparent ly  t h i n s  onto,  

the  r h y o l i t e  o f  Pinon Well. The South Canyon T u f f  varies from 650 

feet ,  o r  morer on Lion  Mountain apd a t  Antelope F la t s  t o   l e s s  

than  300 f e e t  where i t  o v e r l i e s   t h e   r h y o l i t e  of  Pinon  Well. The 

South Canyon T u f f  w i t h l n . t h i s  quadrang le   cons i s t s  of a lowert 

t h i c k ,  c rys ta l -poor  member o v e r l a i n  bye and  welded t o t  a t h l n n e r ,  

modera te ly   c rys ta l - r ich  menlber; bo th   conta in  quartz and s a n i d i n e  

phenocrysts w i t h  t r a c e s  of h i o t i t e  and  sphene,  and  have 

q u a r t z / s a n i d i n e   r a t i o s ~  o f  approximately  one. The lower member is 

gray t o  pink,  densely  welded,  and  forms a colluvium o f  small  

p l a t e s  d u r i n g  weathering. The upper member is white t a  t a n #  

modarateZy welded and typical&y stands as c l i f f s ,  The  lawer 

member is several   hundred feet  t h i c k  i n  the lrion  Mountain area: 



the  UPPer  member is only  about  one  hundred  feet thick, These 

thicknesses  are  anomalous  compared to thicKnesses of the  South 

Canyon  Tuff in the  Magdalena  Mountains#  Gemitar  Mountains,  and 

the  Joylta  Hills  where  the  upper  member i s  much  thicker  than  the 

lower8  but'similar  to  the  occurrence in the  northern  Jornado  del 

Muerto  basin  where only the  lower  member is present. 

A thick  sequence of porphyritic  andesitic  Lavas  overlies  the 

South  Canyon  Tuff  as  the uppermost volcanic unit  in the  hion 

Mountain area, These  lavas are here  named  the  andesite o f  Lion 

Mountain  after  the  excellent  exposures  wnich  cap  these hills, 

The andesitic  lavas  are  known  to occur from Lion  Mountain 

eastward for about 6 miles tq near  the  center o f  the  Gallinas 

peak  quadrangle  and  Southward at least  to U. Sr Highway 60. The 

quarry  from  which  Crushed  rock  was  obtained for the V.t.A.CVery 

Large Array radio  telescopal is in these  andesites (sec. 36, T. 2 

S e t  R I  7 W.1. 

The andesites of Lion  Mountain  are  dark  gray  to  purple  and 

typically  contain  from 5 to 25 per  cent  total  phenocrysts 

consisting  predominantly of  plagioclasef  with  minor  pyroxener 

magnetitee  and  biotite,  The  plagioclase  phenocrysts  are  large (> 

5 mm) and  are  Often  partially  to  well  aligned  parallel  to  flow 

directions,  These  large  tabular  phenocrysts  give  the  rocks a 

distinctive  texture  [see  figure 41. Similar  rocks  in  other  areas 

have  been  termed  "turkey  track  andesites"  where  there is only a 
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Figure 4. Photomicrograph o f  the andes i t e  o f  Lion Mountain 
showmg the  t y p i c a l  large plagioclase  phenocrysts  w i t h i n  a 
t i n e w r a i n e d  groundmass of p l a g i o c l a s e  micralites and 

d i f f i c u l t  t o  d i s t i n g u i s h  from the  smaller of. the dark round 
ferromabnesian  minerals,  Pyroxene and magnetite phenocrysts  are 

VeSiCles. 



weak  alignment of plagioclase  phenocrysts, Or ‘t~latY-Plagioclase 

andesites”  where  the  Phenocrysts  are  strongly aligned. These 

andesites  are  as  much as 600 feet thick on Lion  Mountain and two 

or more  flows  can  ‘be  separated  locally, E X P Q S U ~ ~ S  are not 

sufficient,  howeverr  to  readily  allow  mapping of individual flows 

throughout  the area, En generalr  the  base of  a flow will be 

relatively  Phenocryst POOXI denseI  and platy;  whereas, the tops 

are highly  PorPhYritiC and usually  auite vesicular. 

One  Possible  Vent  area  for  the  andesite of Lion  Mountain  is 

defined  in  the,extrcme  eastventral part o f  the mag (Plate 1) by 

steep  foliation  and a surrounding  zone o f  reddish  alteration 

(oxidation?), Additionally,  two  small  porphyritic  dikes o f  

similar  texture  and  mineralogy  intrude  the  lower  La  dencfa  Tuff 

in  the  north  central part of the  auadrangler  several more dikes, 

6ome of which  are moderatrtly wide ( 2 0  ftt 5 m), are  found  just 

off  the  southeastern  corner o f  this  quadrangle  in  the  Gallinas 

Peak  and  Tres  MontOSa  quadrangles, A vent aiea for the  eastern 
portion of these  lavas was also  defined in the  central  Gallinas 

Peak  quadrangle (7914 hill) by Chamberlin, (19741 his  “andesite 

of Landavaso ReservoirH). Lineation  directions  taken  on 

flattened  and  elongated  vessicles  were  used t o  indicate 

last-movement  transport  directions for many areas;  howevert  these 

have  not yet outlined  any vent areas, These  strongly  Porphyritic 

lavas  were  Probably  fairly  viscous  and  several vent areas  are 

likely  for  an  outcrop  area o f  this Size. Other  undiscovered 



vents r particularly Under Lion Mountain,  may  exist in  addition 

to  the  ones  described above. 

The  lavas  within  the  eastern  half of the area  described 

above  Were  previously  miscorrelated by Chamberlin  (1974) with the 

andesite of Landavaso  Reservoir (Sirnonr  1973). Similarly 

isolated  outCroeSf  located a few  miles  south o f  U. 5 .  highway 6 0  

and west o f  Gray Hillt may be  the  andesite o f  Lion  Mountain 

rather  than  the  andesite o t  Landavaso  Reservior as thought by 

Wilkinson (19763,  These t w o  andesite unitst although 

PetroQraPhically  quite sirnilart are now known t a  be separated 

StratigraPhically by two  regional  ash-flow  tuffs  and by a time 

interval of at  least 3 mty. 

QUATERNARY  ALLUVXAL  DEPOSITS 

Quaternary, and  perhaps  latest  Tertiaryf  alluvial  deposits 

Cover  about 60 perent o f  the  Lion  Mountain quadrangle. These 

deposits  were  divided into lake basint eiedmont  slope  and 

aeolian sand deposits for this  study" A mare  complex 

ftratigraphy  related t o  the lakes on the  plains o f  san  Augustin 

i s  present  within  these  deposits;  howevert  the  pervasive 

blow-sand  deeoslts macfe mapping eveP  these  three  simplistic  units 

difficult. A more  detalked  treatment was beyond  the scope o f  

this mapping, 



Xnteresting  surface  textures  have  been  eroded  into  the  older 

volcanic  rocks  on the windward  side of hills by sand  blown Erom 

the  san  Augustin  Lakes  (see  Figure 5 ) .  These windward rocks  are 

usually  pitted arid, on the  top of Lion  Mountain,  grooved  parallel 

to  the  dominant  wind direction. Xn several  areas  on  Lion 

Mountain,  these  grooved  outcrops  gave a fairly  consistent 

direction  of  about N60 to 65 E away  from  the  old  Lake  basins  (see 

Plate 11, Falling  dunes  on  the  east  and  northeast  sides o f  the 

iarger  hills  confirm  this  direction ~f transport, 

HUElAN HABTTATION 

Several. well-known  Xnaian ruinsr such as Chose at Gallinas 

Springst are  present in the  area  around  the  kion  Mountain 
quadrangle, In addition,  abundant  evidence o f  other  sites  and 

randomly  distributed  tools  were  seen  during  this  studyt  Most of 

these  sltes  Were small, consisting o f  the  rubble of  one-  to 

three-room  rock  houses  widely  spaced as  if the  population  were 

dispersed  rather  than communal. They are  usually  located on the 

northeast  sides of hills in positions  protected from the 

6outhwest wind. Larger  buildings  consisting of from five  to 

fifteen rooms were  Seen  in at  least two places,  Ruins  are 

present In the  eastern half ob the  Lion  Mountain  quadranglel as 

far west 9s the  east  side of hfon  Mountain, and fn the  western 

half  of  the  Gallinas  Peak  quadrangle, If more  than a few o f  



Figure 5. Series of photographs  showing  the  wind  scoured  rocks 
Photograph A is taken  looking  west  along  the  strike of the 
found  on  the  tops of the  higher  hilZs of Lion Mountain. 

Plains  contained  several  Pleistocene  ZaRes  from  which  the  aeolian 
grooving  toward  the  plains of San  Augustin to the west., The 

Sand  was derived. Photograph B shows  the  grooved  face o f  a 
southwestwfaclng  cliff  located just down the  west  side o f  the 
hill  from  Photograph A *  The  etascr i s  about 6 inches  long  and 
points  north (left). Photograph C shows  a  spectacularly grooved 
rock face on a  south-facing  slope  near  the  site of PhOtOYtaPh A 

crossing the~flow foliation  of the  madesites at a high angle. 
tcampass Point  to the north), Photoclraph D shows scour grooves 

The f l o w  foliation i s  detined by ekbnaate  and  flattened  vesicles 
which  are  common  in  the  andesite o f  Lion Mountain. Azimuths 
taken  on  the  long  dimensions of these  vesicles  gave  last-movement 

clratlc to help  locate vente" 
transport directions! howeverr  these data  were  seemingly t o o  
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t h e s e  were Occupied a t  any  given time, a cons ide rab le   popu la t ion  

i s  i nd ica t ed ,   we t t e r  climatic cond i t ions  were  probably  required 

t o  suppor t  th i s  poPulat ion  s ince  dry- land  farming i s  p r o b a b l y  not  

Poss ib l e  Under Present   ck imat ic   condi t ions   and  no na tura l   water  

s o u r c e s   s u f f i c i e n t   € o r   i r r i g a t i o n  were seen, 

R u i n  Zocatlons  were  recorded or, f i e l d   s h e e t s r  but were not  

compiled  onto  the finak map t o  h e l p  prevent  s i t e  des t ruc t ion .  

These s i t e   l o c a t i o n s  can be provided by t h e   s e n i o r  author for 

l e g i t i m a t e   a r o h e o i o g i c a l   S t u d i e s I  

STRUCTURE 

The Lion  Mountain  quadrangle i s  f a i r l y  simple structurally 
compared t o   t h e   r e s t  o f  the  Socorro-Magdalena  area, It occupies 

an a r e a  of g e n t l e  d i p  and low topography  between the Ga i l inas  

Mountains  and the White Lake basin. Within this a rea r   rocks  vary 

i n   a t t i t u d e  from f l a t  lying t O  f a i r l y  g e n t l y  d i p p i n g  ( d i p s  UP t o  

about 15 degrees1 and o n l y  a few f a u l t s  are Present .  Two f a u l t  

trendsr N. 45 t o  60 W. and N. 20 t o  45 ESP dominate and  almost 

a l l  faul ts  a r e  downthrOwn t o  the  west toward the San  Augustin 

basin. .   Both  trends of Eaults a r e  though t  t o  be contemporaneous 

since1 in s e v e r a l   a r e a s ,  a fault. 02 one t r end   can  be Seen t o   t u r n  

onto the o t h e r  trend, 



The rocks within  this  quadrangle  are  gently  folded  in 

addition to being faulted. These  folds  consist of broad  open 

synclines  and  one R Q S S i b l e  anticline. The fold axes  generally 

parallel  either of the  two  fault  trends  (see  Figure 3 ) r  and  are 

thought  to  have  formed more or  less  contemporaneously  with  the 

faults. 

The  age of the  folding  and  faulting  within  the  Gallinas  and 

Datil  Mountains is not well  estabished.  Harrison (1980)  

demonstrated  that at least  part o f  the  folding and uplift  in the 

eastern  Datil  Mountains  occurred  between  lower and upper  La 

Jencia  Tuff rime (about 30 m.y,b,p,). Uthar  faults  and  folds  in 

his area  and In the Lion. Mountain  quadrangle  are  younger  tnan  the 

South  Canyon Tiif€ (“26 m,y,) and the  andesite o f  Lion  Mountain 

(undated), Nc younger  age  constraipt i s  available  for  these 

faults  except  that  they do not  cut surflcsal  alluvial deposits, 

One  youngr  Probably  quaternary@  fault  does  cut  basin-fill 

sedimentary  deposits  just Off the  northwestern  corner o f  the  Lion 

Mountain quadrangle. Th.is faultr the  North  Lake faultr appears 

to  have  created  the  small  basin  that  formed  North Lake, 

ECONOMIC GEOLOGY 

A few  areas of alterationr  possibly  containing  mineral 

depositsr  are  known from the  TreS  Montosas and gall in as^ Peak 

quadrangles to the  east o f  this  area  [Chamberlint 1974; 



Willcinson, 1976; karoche, 19801 and  from  tne  Indian  Mesa  and  Dog 

Springs  quadrangle  to  the  northwest  [Givens, 1957: Harrison, 

1980; Coffin, 1981). Little  alteration or other  evidence  for 
mineralization  was  seen  within  the  Lion  Mountain  quadrangle 

during  this study, One small area  of  oxidation  reddening  occurs 

.in the firat endesite  Rills  south of Antelope  Flats  in  the 

east-Central part of the quadrangle. This  area  has  been  explored 

by a number of shallow prospect  pits but no evidence o f  

mineralization  except  reddened  rock  and  minor  calcite was 

observed in these Pits. This  oxidation is thought to b e  related 

to a Small vent for part of the  andesite of Lion  Mountain  and is 

probably not related to mineralizing  fluids,  Small  areas o f  

silicification  were  seen  along a few oE the  faults  in  the 
north-central  part  of  the  gusdranqler  but  none o f  these was large 

or contained  any  obvious  mineralization.  Sane  economic  potential 
may also @xist for sedimentmhosted  uranium  deposits  within  the 

lake  baain  sediments in the  west  half o f  the quadrangle. 

Since  the &ion Mountafn  quadrangle is situated  on an outflow 

area  peripheral  to  the  main  part o f  the  Mogollon-Datil  volcanic 

fieldt  and is not known  to  contain  cauldrons or major  intrusions, 

a significant  Potential may  exist  far  discovery of oil  and  gas in 

Mesozoic or eaieozoic  rocks  beneath  the  volcanic  cQverl  see 

ChaPin  and Others (19791 f o r  a discussion of the  oil  and gas 

potential o t  the  RilepPuertecito  area  to  the  northeast of the 

Lion Mountain quadrangle. 
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EXPLFN&TIQN 

tal Quaternary  Rlluvial  Deposits [Cross Sections Dnly) in the 
Lion  Mountain  area  consist o f  bolson  deposits  related  to 
the  White  take  Basin of Pleistocene  LaKe  Agustin  and  blow 
sand  derived  from  this basin. 

t Pa1 Basin floor alluvium  and  very low gradient  piedmont  and 
valley  deposits  graded to present basin floor. Different 
mbrphologies were  not separated  because o f  their 
gradational nature. 

Zpfl Blow  Sand (0-50 kt? 15 m )  Various  types o f  sand  dunes on 
basin  floort Sheet  sands  on  piedmont  slopes and bedrock 
areas?  and  falling  dunes  on  the lee [east  and  northeast) 
sides o f  hills. Scoured  and  grooved  bedrock  indicates a 
sand transport  direction of approximately N 60 E. Map 
symbol  often  shown  above  symbol for unerlying  deposits 
where  these  are  Known 

[PPI  PIEDMONT SLOPE AND PEDIMENT DEPDSXPS: Rolson  deposits 
consisting of piedmont  slope  gravels  throughout much o f  

Lion Mountain. Almost a l l  areas are now  covered by 
the  area  and a pediment  surface  on  the  western  side of 

Several  feet to several  tens o f  feet of CQsl, 

deposits  and  surficial rack debris, Shown only  where 
geologic  intormation obscured. 

tQtfl TALUS/CDLLUVIUM:  Active or Stabilized  talus  slope 

~S?aft;bcu-Ya;Ccsn~~s~~~~~&~~~~~ 
[LLpsnrl Andesite of bian Mountain (0-700 ft, 200 m) ANDESlTLC LAVA 

FLOWS: Dark gray to black, coarsely  porphyriticr  dense 

Lion Mountain. ExPosures'extend  several  miles t o  the 
t o  vesicular  andesite  lavaa  camprising  several  flows on 

contain  from 10 to 25% total  phenocrysts  consisting o f  
east to  the  central  Gallinas  Peak quadrangle,  Flows 

plagioclasel  biotftel  pyroxene,  and magnetite. Several 
dikes  [Tad) o f  a similar  lithology are! also present. 
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I W l  PoPotosa  Formation, ~ o ~ ~ p ; ~ - r a a r & e ,  (0-100 ft., 30 m.) 
SEDIMENTARY ROCKS: Poorly  exposed  intervals with. surface 
lag  indicating  unerlying  sandstones  and  conglomerates, 

TUFFS: Simple to compound  cooling  unit of quartz-rich, 
one-feldspar  rhyolite tuff, Lower  memoer of  light-qray 
to brownish-gray?  crystalepoor ( 1 4 % )  tuff  and an upper 
member o f  medium-gray to purple-gray?  moderately 
Crystal-rich f.15-25P;) onelfeldspar tuff with  abundant 

are  mapped forletner. Source unknown. 
chatoyant  sanidine  and  euhedral quartz. The  two  members 

['&e3 South Canyon Tuff 26 m,y.C0-650 f t t  200 m ) ASH-FLOW 

I%P;LIZ] La Jara Peak  Basaltic  Andesite (0-18u ft, 55 m) HASALT TO 
BASALTIC  ANDESITE LRVA FLOWS: Gray to brown, vesicular? 
aphanitic t o  slightly  porphyritic kavas. Plows  usually 
thin  and  interbedded  with  sedimentary TQCkS of the 
Popotosa  FQrmation  described below. 
contain a few  Percent  plagioclase  and  red  oxidized 

kavas  typically 

ferromag phenocrysts, 

SEDIMENTARY HOCKS: Conglomerates,  sandstonesI and local 
mudstones  which  intertongue  with  the  thin f l o w s  o f  Iaa 
Jara  Peak  Basaltic  Andesite,  Usually  red  to buff a n  
color  and  occur as obscured  colluvlal outcrops. Coarser 
sediments contain clasts o f  ITpwJ, 

[&I Popotosa  Formation [O-IOO ft,, 30 m) NETERULITHIC 

CTJUrl Rhyolite of Pinon  he11 (01.500 ft, 150 ml RHYOirIPE LAVAS: 
Light-brown t o  pinkt PhenocrpstwPoort  flow-banded 
rhyolitic  lavas  which  commovly  have  abundant  spherulitic 
devitrification textures. Extends  from  South  Bell in the 
Gallinas  Peak  quadrangle  several  miles  southwest  to  the 
northeastern  part  of  the  Arrowhead  Well  quadrangle, 
Contains 1 to 4% sanidine  phenocrysts. 

t W k 3  t a  Jencia  Tuff [New  Name] (01450 ft, 75m) RSH-FLOW TUFFS: 

crystal~noor, pumiceous,  rhyolite  ash-flow  tuff, 
LLpper..nre$aeE& Lt,%rayr moderately welded, 

Overlies  with  angular  unconformity  units as old as the 
Spears  Formation [Dog Springs  quadrangle)  and  thickens 
loCal.lY in Paleovalleys,  Contains 1. to 3% sanidine 
phenocrysts  and  trace  amounts of  quartz,  biotite, 
clinopyroxene,  and  plagioclase.  Probably  correlative 

Canyon  cauldron in  the southern San  Mateo Mountains, 
With nVic)cs Peak Tuff" which was erupted trom  the  Nogal 

zw1 &t&XCLnre@hw& MuZtiple-flow! COnPoUnd cooling unit  of 
moderately  to  densely  Welded,  crystalmpoor,  rhyolite 
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ash-flow tuffs. Usually very densely  welded  regionally 
but commonly  poorly  to  moderately  welded here, Contains 
lineated  pumice  in  all but the  Faorest  welded  intervals, 
Contains 3 ~ 7 %  sanidine  phenocrysts  and minor amounts of: 
small  rounded  quartz  phenocrysts;  traces o f  biotite, 
plagioclaser  clinopyroxene,  sphene  and  magnetite  are  also 
present, A thin  interval of South  CrosbY  Peak  Formationc 

areas but is mapped with the base Q f  the  lower La Jencia 
KBornhorstr 19761 (0120 f t l  6 m) i s  present in Same 

Tuff. The  South  Crosby  Peak  consists o f  light~Coloredr 
bedded  and  reworked  lithic rich, poorly  welded  tuffs 
which  contain  about 10 percent  total  phenocrysts 
Consisting of sanidine ( 7 % ) '  plagioclase ( 2 % ) ~  
biotite(l%lt quartz ("l%), nnd traces OE Pyroxene and 
harnblende. The  lower  La  Jencia  Tuff was erupted  from 
the  interconnected  Sawmill  Canyon  and  Magdalena  cauldrons 
in the  central  Magdalena Mountains. 

t W ]  Hells  Mes+ Tuff: [Dealr 19731 Simonr 19733 33 m.y. C0400 
ft, 245 m outflow; >3000 ft, 900 in cauldron) ASH-FLOW 
TUFFS: Simple  cooing unit o f  ping t o  reddishwbrownt 
densely welded, crystal*r$chr quertz-rlcht two~feldSparr 
rhyolitic  tuffs.  Pumice  foliation  typically  indistinct 
in outcrop  except  near  the  base  and top, Unlt is zoned 

rhyalite;  abrupt  increase  in  quartz  aCCUrS 10 to 25 feet 
from  auartzmfree  quartzmlatite at base  to  quartz-rich 

above base,  Erupted  from Socorro  cauldron  located  in  the 
Magdalenat  Socorrot  and Chupadera mountains. 

[&AI Datil  Group  (Cross-Sections only: Chapfn  and OSbUPnr 1982t 
Osburn  and Chapin, 1982)  Includes  all  rocks 
stratigraphically  above  the  Baca  Formation  and  below  the 
Xells  Mesa  Tuff  or  Its  temporal  equivalent, 

[%ul Spear$  Formation L U C ) . ~ ~ I O L ~ C &  (300+ Et, 90 m) 
BASAf.!TIC-ANDESXTE bAVA FbaWS AND BRECCIAS: Brown to gray 
basaltic-andesite  flows  containing oE pyroxene  and 

and mudflow brecCiaS  often  present  between  lava f lows .  
smailer  plagioclase  phenocrysts;  homollthlc  flow  breccias 

just  north  of  northeast  corner of quadrangle  before 
Member  completely  eroded riser Three  Log  Spring Canyon, 

deposition of: the  overlying  Hells  Mesa Tuff. 

'&sttac$k.ra$rW&&aGks 

porphyriticr darR gray  to  purpler  mafic  dikes  containing 

abundant  plagioclase  and sperse pyroxene  and magnetite. 
10 to 25 per cent total  phenocrysts  consisttna of 
Very  similar to getrographicailyl  and  probably  comasmatic 
with, the  andesite of hlon Nountain. 

[TJLil ANDESITIC DIKES8 (to 20 ft., 6 in. wide) Thin, coarsely 
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geologic  contactt  dashed  where 
approximate,  alternating dots  and 
dashes  indicate a contact  inferred 
from  equivocal data. 

fault, dashed  where  approximate, 
dotted  where coveredr bar and ball on 
downthrown bloCkn 

shear zone with no provable 
stratigraphic  offset 

strike and d i p  of bedding or 
compactlon  foliation  in  aSh-elQw 
tuffs 

horizontal  and  vertical  bedding 

strike and dip o t  flow  foLiation  in 
kavas and intrusions. 

horizontal  and  vertical  foliation 
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