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The material i n  74001/74002 consists  mainly of droplets of ul tramafic com- 
position consisting of homogeneous orange glass o r  the i r  pa r t i a l ly  crystal  1 i zed 
equivalent, black glass droplets ( 1 ) .  There has been a variety of explanations 
fo r  the origins of these glasses; hypotheses includin volcanic and impact pro- 
cesses and an impact of a meteorite into a lava lake 4 models surmarized in (1)).  
Gibson and Moore (2 )  noted the variable carbon contents of the orange soi l  
74220. Carbon concentrations ranged from 3.6 to  100 ygC/g. In addition t o  the 
carbon variat ions,  detai led studies of the surfaces of the glassy par t ic les  
showed t ha t  sul fur  was a major phase which had been condensed o r  sublimated on- 
t o  the surfaces of the glass droplets (3 ,4) .  The surface condensates of sul fur  
along with other vo la t i l e  t race  elements suggests that  74220 and 74001 may have 
been drived from a pyroclastic event and the surface coatings represent samples 
of volcanic vo la t i l e s  (5 ) .  

In t h i s  paper we report carbon and sul fur  abundances in seven samples from 
74001/74002, the orange so i l  74220, and the Apollo 15 green glass 15427. Total 
carbon and sul fur  measurements were made using the procedures of (6,7) .  Por- 
tions of a l l  of the :$mples were heated to  1000°C f o r  24 hours under vacuum 
(10'6torr, Po2 < 10' atms.) in order to  remove the surface carbon and sul fur .  
Analysis of the heat-treated samples provided information on the original car-  
bon and sul fur  contents of the ultramafic glasses prior  to the encrustations 
of the vo la t i l e  phases on the d rop le t ' s  surfaces (2) .  The analytical resul ts  
a re  given in Table 1 ,  

Total carbon abundances fo r  seven samples of 74001/74002 ranged from 5 t o  
30 pgC/g with a mean of 16 pgC/g. No d i rec t  correlat ion of to ta l  carbon abun- 
dances with sample depth o r  orange t o  black glass t rans i t ion zone was noted. 
The heat-treated samples ranged from 4 t o  15 pgC/g and had a mean residual car- 
bon of 9 pgC/g. Heat treatment removed between 20 to 57 percent (mean of 42 
percent) of the carbon present. Orange so i l  74220 and green glass 15427 con- 
tained 80 and 12 pgC/g respectively and upon heating the carbon concentrations 
were reduced t o  50 and 5 pgC/g, respectively. 

Total sulfur abundances fo r  the 74001 and 74002 samples ranged from 420 to  
750 pgS/g and a mean sul fur  value of 549 pgS/g. Lower sul fur  abundances were 
noted f o r  samples from 74001 ( w i t h  one exception). Heating under vacuum re- 
duced the sul fur  abundances around 83% (mean of 7 samples) and the residual 
sul fur  contents ranged from 30 t o  150 ygS/g. Orange soi l  74220 and the green 
glass 15427 contained 820 and 330 pgS/g respectively, and upon heating the 
sulfur concentrations were reduced t o  80 and 225 pgS/g respectively. 

Sulfur abundances fo r  the samples from 74001/74002 and 74220 glasses ar-e 
only one-quarter the mean sul fur  abundances f o r  the Apollo 17 basalts  (mean 
value of 1880 pgS/g) ( 8 ) .  If the orange and black glasses, which have mafic 
compositions similar  to  the Apollo 17 basal t s  (1 ), are related to  the source 
regions from which the Apollo 17 basalts  were derived, these glasses have been 
very effectively outgassed of t he i r  sul fur  o r  t he i r  sources were depleted in 
sulfur i n i t i a l l y .  However, the abundances O F  surface sul fur  imp1 ies  that  the 
sulfur was condensed or sub1 imated onto the drople t ' s  surfaces a t  the time of 
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t h e i r  format ion from a v o l a t i l e  phase r i c h  i n  su l fur -bear ing species (3,4).. 
Heating experiments showed t h a t  an average o f  83 percent  o f  the surface s u l f u r  
was removed by simple heat t reatment.  Enrichment i n  sur face s u l f u r  imp l i es  
t h a t  t he  v o l a t i l e  phases associated w i t h  the  fo rmat ion  o f  t he  orange and b lack  
d rop le t s  found i n  74001174002 were very  r i c h  i n  s u l f u r  (e.g., S z )  i n  agreement 
w i t h  t he  observat ions o f  (2,3,4). 

To check f o r  the  presence o f  any v o l a t i l e  phase (e.g., Hz,  CO, CH4, N2, 02, 
CO2, A r )  t rapped i n  t he  orange d rop le ts ,  samples o f  the 74220 were crushed and 
the  released v o l a t i l e  phases analyzed under the  cond i t i ons  descr ibed by Gibson 
and Andrawes (1978, t h i s  volume). . The o n l y  v o l a t i l e  phase released upon crush- 
i n g  was n i t r ogen  i n  t he  amount o f  2.5 ngN/g. No carbon gases were seen a t  a 
de tec t i on  l i m i t  o f  0.3 ngCH4, 0.6 ngCO and 3.9 ngC02. Any s u l f u r  gases re leas-  
ed upon crushing would n o t  have been detected because o f  the chromatographic 
columns used f o r  t he  experiments. The absence o f  any carbon gases released up- 
on crushing along w i t h  the  low carbon abundances obtained f o r  74001174002 sam- 
p les  imp l ies  t h a t  t he  v o l a t i l e  phases associated w i t h  the  format ion of the  
orange and b lack  d r o p l e t s  was e i t h e r  i n i t i a l l y  depleted i n  carbon and no s i g n i -  
f i c a n t  carbon species were re ta i ned  o r  the  subsequent hea t ing  w i t h i n  the  depo- 
s i t i o n  b lanket  o f  74001174002 caused t he  l o s s  o f  carbon phases which had con- 
densed on the  surfaces. However, the  l a t e r  model imp l ies  t h a t  the  temperatures 
were s u f f i c i e n t l y  h i gh  f o r  carbon loss, b u t  n o t  g rea t  enough t o  produce major 
s u l f u r  l o s s  from t h e  74001 174002 ma te r i a l  s. 
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TABLE 1. TOTAL CARBON AND SULFUR ABUNDAIKES 

Carbon u C s S u l f u r  S 
Sample Depth. cm P;rt:H:atim I n i t i a l  Pk%::tinp 

74220,20 Surface 80 + 10 50 + 8 8 2 0 2 2 0  8 0 - 1 0  

5.5-7.5 9 + 3 4 + 2 4 2 0 2 2 0  1 2 0 5 1 0  
13.5-15.5 30 24 13 + 3 680 + 30 110 + 10  

18-20 1 7 + 4  9 5 3  590 + 30 150 + 10 
26.5-28.5 21 2 4 15 +_ 3 7 5 0 + 4 0  6 5 5 1 0  

37 5 2 3  4 2 2  S l O + 4 i l  3 0 + 5  

44 9 5 3  6 2 2  4 4 0 2 2 0  7 0 2 1 0  
57.5 20 2 4 11 + 3 4 5 0 + 2 U  7 0 + 1 U  

Surface 12 + 4 5 + 2 - 330 + 20 225 + 20 
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