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An e leva ted  r i d g e  o f  anc ien t  c r a t e r e d  t e r r a i n  t h a t  extends t o  t h e  south 
from t h e  Coprates Chasma a t  60° W l o n g i t u d e  marks the eas te rn  edge o f  a  1500km 
diameter s e m i - c i r c u l a r  r i n g  o f  such t e r r a i n .  The r i n g  o f  e leva ted  t e r r a i n  
ranges from lOOkm t o  600km across.  It i s  comprised o f  anc ien t  c r a t e r e d  t e r -  
r a i n  t h a t  i s  g e n e r a l l y  f r a c t u r e d  and channeled. On the  south and west t h e  
f r a c t u r e  systems i n  the  t e r r a i n  i n c l u d e  t h e  Thaumasia Fossae and the  C l a r i t a s  
Fossae. I n t e r i o r  t o  the  r i n g  a re  r i dged  p l a i n s  and t h e  v o l c a n i c  p l a i n s  o f  
S y r i a  Planum, S ina i  Planum, and Sol i s  Planum. 

Features o f  the  e leva ted  reg ion  south o f  Coprates Chasma may have i m p l i -  
ca t i ons  f o r  reg iona l  v o l c a n i c  and t e c t o n i c  h i s t o r y .  The e leva ted  reg ion  l i e s  
south o f  Coprates Chasma and near t h e  eastern  margin o f  t he  r i dged  p l a i n s  [l] 
o f  Coprates quadrangle (MC-18). McCauley [2]  has recognized t h e  ex i s tence  o f  
t h i s  reg ion  and considered i t  t o  comprise a  geo log ic  u n i t  equ iva len t  t o  the  
c r a t e r e d  p la teau  m a t e r i a l  which u n d e r l i e s  the  Ridge P la ins  m a t e r i a l  and i s  
exposed t o  the  e a s t .  The reg ion co inc ides w i t h  t h e  c r e s t  o f  a  topograph ic  
h i g h  r e c e n t l y  i d e n t i f i e d  131 i n  the Goldstone Mars radar scans [4] ex tend ing 
between long i tudes 57O and 80' (here termed the  Coprates Rise, see F i g .  1) .  
W i t h i n  t h i s  e leva ted  reg ion  a  p o s s i b l e  v o l c a n i c  fea tu re  occurs a t  -18.4' l a t i -  
tude and 59.7' l ong i tude .  The i l l u m i n a t i o n  and shadowing ( V i k i n g  O r b i t e r  
frames 61OA24, 26) revea l  an impact modi f ied  con ica l  mountain 80km i n  d iameter 
w i t h  a  22km diameter summit c r a t e r .  The f lanks  d i s p l a y  a  s inuous ly  channeled 
t e x t u r e .  We would i n t e r p r e t  t h i s  f e a t u r e  as a  s h i e l d  volcano w i t h  r a d i a t i n g  
l ava  channels on i t s  f l a n k s .  A  s imi  l a r  f ea tu re  occurs about 200km south 
( - 2 0 . 5 ~  l a t . ,  60.5' l ong . ) .  This mountain i s  more i r r e g u l a r  than the f i r s t  
one. It i s  about 60km i n  d iameter and has an i n d i s t i n c t  summit ca lde ra .  

The e leva ted  r e g i o n  i s  embayed by m a t e r i a l  o f  the  Ridged P la ins  and appa- 
r e n t l y  e x i s t e d  as a  topograph ic  h i g h  p r i o r  t o  emplacement o f  t h a t  m a t e r i a l .  
The east  s i d e  o f  t he  r i s e  i s  marked by a  steep l i n e a r  r i d g e  t h a t  extends from 
near t h e  r imoof Coprates Chasma f o r  approximately lOOOkm t o  the  south a long 
l o n g i t u d e  57 W. The eas te rn  s lope drops 2km t o  t h e  east  ove r  a  d i s tance  o f  
some o f  which may have c a r r i e d  the  m a t e r i a l  (presumably as lava)  t h a t  formed 
the  r i dged  p l a i n s .  The steepest  s lopes here  con ta in  numerous a l i g n e d  t r i -  
angu lar  facets  t h a t  p o i n t  uphi ll. There appears t o  be a s t r u c t u r a l  c o n t r o l ,  
b u t  i n  many places t h e  a1 ignment o f  t h e  facets  suggests t h a t  r e s i s t a n t  la,yers 
such as those exposed i n  Coprates Chasma t o  the  n o r t h  have been etched o u t  by 
some e  ros i ona 1 process . 

If the  faces on the  s lope  r e s u l t  from e ros ion  o f  layered m a t e r i a l ,  then 
t h e  l aye rs  d i p  i n  the  same d i r e c t i o n  as the  s lope a t  an ang le  t h a t  somewhat 
exceeds the s lope.  This would i n d i c a t e  t h a t  the  topograph ic  r i s e  i n  t h i s  
p a r t  o f  the  r i n g  i s  t e c t o n i c  i n  o r i g i n ,  p o s s i b l y  a  m n o c l  i n a l  f o l d ,  r a t h e r  
than a  v o l c a n i c  p i l e .  
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Fig .  1 . Geology o f  t h e  Coprates Southeast Quadrangle of Mars. (USGS 
Map, 1979, 1-1184, MC-18 SE). 
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EXPERIMENTAL SHOCK LITHIFICATION OF LUNAR SOIL; Rand B. Schaal, 
Lockheed Engineering and Management Services Co. , Inc. , Houston, TX 77058, 
and Friedrich Horz, NASA-Johnson Space Center, Houston, TX 77058 

INTRODUCTION: Previous shock experiments employing mixtures of particu- 
l a t e  t e r r e s t r i a l  minerals (1,2,3) ,  granulated lunar basal t  ( 4 ) ,  and lunar 
soi l  (5,6) effect ively transformed loose part iculate material into well 
indurated breccias by i r revers ib le  compaction, glass we1 ding, or total  fusion 
and, thus, made i t  possible t o  in terpre t  the formation 0,' lunar soi l  breccias 
through meteoroid impact upon lunar regolith. This experimental study i s  
designed to  duplicate lunar impact conditions by ( a )  using a large number of 
experiments over a broad pressure range with small pressure increments to 
monitor bet ter  the variation of shock ef fec ts  along the pressure decay prof i le  
through a model c ra te r ,  ( b )  u t i l iz ing  both unsieved and sieved samples for  a 
comparative study of the role of grain s ize  in shock metamorphism in s o i l s ,  
( c )  using genuine lunar s o i l ,  15101, containing a variety of l i thologic 
coniponents including agglutinates, glass spherules , and 1 i  t h i c  fragments, 
which were exposed t o  solar  wind and i r radia t ion ,  and (d)  performing the 
experiments in a careful ly controlled atmosphere in order t o  minimize the 
oxygen fugacity. Examination of shock metamorphic and l i th i f i ca t ion  features 
in the shocked samples will provide a bet ter  understanding fo r  interpreting 
the formation of lunar s o i l s  and soi l  breccias. 

EXPERIMENTS: A to ta l  of 25 shock experiments were performed on unsieved 
and sieved aliquants of lunar so i l  15101 with a 20 mm cal iber powder g u n .  A 
f l a t  metal f lyer  plate was launched a t  veloci t ies  between 1.2 and 1.7 km/sec 
at taining peak shock pressures between 15 and 73 GPa ( 1  GPa = 10 kbar) in the 
target .  Two sieved grain s ize  fract ions were used: 45-75 pm and 100-150 urn. 
Targets were prepared by packing 14-18 mg a1 iquants of loose sample into 
cylindrical metal capsules t o  a t t a in  calculated i n i t i a l  packing densi t ies  
between 1.3 and 1.8 g/cm3, The capsules were loaded into larger metal target  
assemblies and transferred to the impact chamber while in N2 atmosphere. The 
impact chamber was flushed four times with a gas mixture of equal proportions 
of CO and C02 and evacuated to  6 to  1 2  ptorr  prior t o  impact in order to  
approximate 1 unar atmospheric conditions. Other experimental conditions were 
described previously (4,7) ,  

OBSERVATIONS: The 125-250 pm grain size fract ion of lunar soi l  15101 
consists of 42% agglutinate, 7% microbreccia, 9% angular glass fragments, 8% 
green glass spherules, 12% pyroxene, 2% olivine, 12% plagioclase, and 7% 
basal t  or  anorthosi t e  fragments ( 8 ) .  

Petrographic descriptions of shock and 1 i  th i f ica t ion  features in shocked 
samples are sumarized in Table 1 .  Shock features were suff ic ient ly  d i s t in t ive  
t o  define f ive  shock classes with specif ic  pressure ranges. The diagnostic 
petrographic features are texture,  deformation of plagioclase grains and glass 
spherules, abundance and type of shock glass,  and abundance of vesicles, 
Mechanical deformation ef fec ts  such as b r i t t l e  concussion fractures and frag- 
mentation characterize Class 7 samples. A1 1 pore spaces are coll apsed, causing 
minor intergranular melting, and the sample i s  consolidated. In Class 2 
samples solid s t a t e  deformation features are most d is t inc t ive ,  especially the 
formation of diaplect ic  feldspar y lass  (maskelyni t e )  , b u t  intergranular 
melting formed a dark glass halo around individual grains, indurating the 
sample. The onset of intragranular me1 ting in plagioclase and the web texture 
characterize Class 3 samples. The "web texture" consists of flowed, vesicular 
glass separating rounded r e l i c t  c rys ta l l ine  grains. Class 4 samples also 
display the web texture; the me1 ting and flowing of glass spherules ( i n  
addition to  plagioclase) i s  d is t inc t ive .  Class 5 samples are frothy, vesicular 
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