
MAJOR ELEMENT  GEOCHEMISTRY OF NUCLEAR DYNAMICS CORP. DRILL HOLES 

EBi4 ,  ERSfi, AND EP44, 

T.17N., R . 9 E . ,  ESPANOLA H A S I N ,  NEW MEXICO 

J a c q u e s   R e n a u l  t , Sr - Geologist 

T h e   a c c o m p a n y i n g   d a t a  is p l a c e d   o n   f i l e  f o r  t h e   u s e  of t h e  

g e n e r a l   p u b l i c .  I t  c o m p r i s e s   c h e m i c a l   a n a l y s e s  for SiO2, TiOZ, 

AlZOS, F e 2 0 3 ( t ) ,  Mg0, CaO, MnO, Na20, a n d  E20 for  t h e   t h r e e   d r i l l  

h o l e s  E.814, EHSfi, a n d  ER44. I n   a d d i t i o n ,   t h e   c o n c e n t r a t i o n s  of 

F205 a n d  8 are g i v e n  f o r  d r i l l   h o l e  EH44. T h e   d a t a  are a r r a n g e d  

i n  c o l u m n s   h e a d e d  try t h e   d e p t h   i n  feet. 

T h e   d r i l l i n g  was d o n e   b y   t h e  Hugh Harris D r i l l i n g  Co. of 

G r a n d   J u n c t i o n ,   C o l o r a d o  f o r  t h e  Nuclear Dynamics C o r p o r a t i o n  

d u r . i n g   A p r i l   a n d  May of 1970. T h e   o r i g i n a l   c o p i e s  of t h e   d r i l l  

l o g s  are on  f i l e  w i t h   t h e  State E n g i n e e r   i n   S a n t a  Fe. 

The l o c a t i o n s  of t h e   d r i l l   h o l e s  are as  follows: 

EHi4:  SE 1/4,  SW 1/4, SW 1/4 . . 
Sec. 8, T.l7N.,  R.9E. 

ERTZ?’ 44. SE 114, NE 114, SW 1/4 
Sdc. 16, T. 1 7 N . ,  R.9E. 

EH44: NW 1/4, NW 1/14, NE 1/4 
Sec. 17, T.l7N.,  R.9E. 
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T h e   d r i l l   h o l e s   s a m p l e d   t h e   F o j o a q u e  m e m b e r   a n d   p o s s i b l y   t h e  

u p p e r   p a r t  of t h e  S k u l l  R i d g e  member of t h e   M i o c e n e   T e s u q u e  

f o r m a t i o n .   T h e  t r a n s i t i o n  may occur a t  1530 f e e t   i n  d r i l l  h o l e  

EB44 a n d  a t  1750 f e e t   i n   d r i 1 . 1   h o l e  EH14. T h e   l i t h o l o g y  is pr im-  

a r i l y  a f l u v i a l   r e d - b e d   s e q u e n c e   s a n d s t o n e s ,   s i l t s t o n e s ,   a n d  

c o n g l o m e r a t e s   d e r i v e d   f r o m   t h e   S a n g r e  de Cris to  Range.  

A n a l y s e s  were o b t a i n e d   b y   x - r a y   f l u o r e s c e n c e   s p e c t r o s c o p y   i n  

t h e  N e w  Mexico Bureau   o f   Mi 'nes   and  Mineral Resources l a b o r a t o r -  

ies. P r e s s e d   p o w d e r   b r i q u e t s  were made   f rom one g r a m   s p l i t s  of 

t h e   c c r t t i n g s  a t  1 0  f t . .  i n t e r v a l s ,  a n d  a R i g a k u  3064 s p e c t r o m e t e r  

was u s g d  t o  collect  t h e  x-ray d a t a .   T h e  raw data were r e d u c e d  

w i t h   t h e   f u n d a m e n t a l   p a r a m e t e r s   p r o g r a m ,  XRF11, o f   J o h n  C r i s s .  

S a m p l e s  were p r e p a r e d   b y   K e v i n  Fa t ton ,  Paul S c h m i d t ,   a n d  

E r i c k   J a c k s o n ,   u n d e r g r a d u a t e   s t u d e n t s .  Many o f   t h e  >[-ray a n a l y -  

ses were r u n   b y   t h e m .  

T h e   d a t a  is r e f e r e n c e d   b y   R e n a u l t  (1984, 19861, K e n a u l t  a n d  

S i n g h  (1986), R e n a u l t ,   S i n g h ,   a n d   R o l l i n s  ( i n  p r e s s ) ,   a n d   R o l l i n s  

(19136). 
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Ea0 

HnO 

Na20 

K20 

sun 

SiM 

Ti02 

11203 

Fe203it) 

ngo 

CaO 

HnO 

Na20 

KZO 

sun 

1210 1220 1230 

81.28 76.55 81.62 

0.19 0.31 0.26 

6-32 7.81 6.36 

1.26 1.99 1.55 

0.78 1.28 0.98 

3.17 3.82 2.35 

0.03 0.04 0.03 

0.75 0.57 0.52 

2.61 2.52 2.16 

96.39 94.92 95.83 

1310 1320 1330 

76.14 81.33 82.65 

0.31 0.18 0.16 

7.89 5.66 5.47 

1.91 1.11 1.09 

1.26 0.70 0.63 

3.77 3.10 3.21 

0.04 0.03 0.03 

0.78 0.72 0.63 

2.47 2.38 2.31 

94.57 95.21 96.18 

1290 1250 

80.25 82.14 

0.21 0.16 

7.01 6.19 

1.21 1.08 

0.86 0.65 

2.60 1.75 

0.03 0.02 

0.76 0.86 

2.79 2.75 

95.72 95.60 

1340 

80.91 

0.22 

6.98 

1.42 

0.87 

3.06 

0.03 

1350 

83.20 

0.14 

5.65 

1.03 

0.57 

2.85 

0.03 

1260 

81.30 

0.18 

6.10 

1.14 

0.74 

2.83 

0.03 

0.81 

2.22 

95.35 

1360 

85.65 

0.17 

5.72 

1.22 

0.67 

2.30 

0.03 

1270 

81.49 

0.21 

6.00 

1.55 

0.79 

3.14 

0.03 

0.65 

2.29 

96.15 

1370 

69.54 

0.51 

10.94 

3.21 

2.04 

5.76 

0.05 

1280 

81.64 

0.19 

5.68 

1.22 

0.72 

3.22 

0.03 

0.65 

2.20 

95.55 

1380 

74.33 

0.40 

9.32 

2.112 

1.37 

5.14 

0.05 

1290 1300 

75.80 83.79 

0.37 0.16 

8.25 5.80 

2.16 1.10 

1.41 0.59 

4.05 2.06 

0.04 0.02 

0.68 0.95 

2.27 2.30 

95.03 96 a5 

1390 14'10 

15.17 83.02 

0.38 0. 16 

9.18 6.12 

2.29 1.W 

1.47 0.69 

4.31 2.62 

0.05 0.03' 

0.68 0.78 0.M) 0.41 0.56 0.61 0.66 

2.54 2.42 2.21 2.43 2.31 2.41 2.21 

96.71 96.67 98.57 94.89 96.10 96.17 96.60 



Si02 

Ti02 

A1203 

Fe203tt) 

ngo 

CaO 

HnU 

nao 

K20 

sun ~ 

9iO2 

Ti02 

A1203 

Fe2U3tt) 

WJ 

CaO 

ltn0 

Na2U 

K20 

sun 

1410 

83.92 

0.17 

5.66 

1.03 

0.74 

2.72 

0.02 

0.58 

2.08 

96.92 

1510 

77.19 

0.36 

8.48 

2.21 

1.33 

3.62 

0.05 

0.54 

2.21 

1420 

88.23 

0.12 

4.90 

0.79 

0.43 

1.74 

0.02 

0.67 

2.11 

99-01 

1520 

77.12 

0.31 

7.71 

1.92 

1.17 

4.47 

0.04 

0.65 

2.11 

95.99 ' 95.50 

1430 

81 * 02 

0.24 

7.03 

1.47 

0.88 

3-16 

0.03 

0.70 

2.50 

97.03 

1530 

75.52 

0.34 

8.81 

2.06 

1.40 

4.31 

0.04 

0 .  b2 

2.21 

95.31 

1440 

76.51 

0.39 

0.85 

2.28 

1.41 

3.92 

0.04 

0.56 

2.63 

96.59 

1540 

n. 15 

0.32 

7.88 

1.98 

1.18 

4.06 

0.04 

0 .  60 

2.25 

95.46 

14% 

71.65 

0.41 

9.20 

2.52 

1.59 

6.47 

0.05 

0.52 

2.33 

94.74 

1550 

80.11 

0.27 

7.22 

1.61 

1.06 

3.56 

0.04 

0.65 

2.14 

96.66 

1460 

B0.D 

0.31 

7.55 

1.17 

1.18 

3.10 

0.04 

0.47 

2.07 

97.12 

1560 

79.48 

0.26 

7.28 

1.54 

1.04 

3.88 

0.04 

0.63 

2.17 

96.32 

1470 

75.28 

0.42 

9.77 

2.50 

1.63 

3.88 

0.05 

0.36 

2.26 

96.15 

1570 

78.50 

0.27 

7.70 

1.68 

1.05 

3.97 

0.03 

0.71 

2.n 
96.28 

1480 

78.78 

0.31 

7.99 

1.85 

1.17 

4.09 

0.05 

0.50 

2.33 

97.07 

1580 

04.76 

0.16 

5.67 

1.02 

0.61 

2.70 

0.03 

0.73 

2.10 

97.78 

1490 

75.27 

0.36 

8.85 

2.19 

1.44 

4.17 

0.05 

0.45 

2.39 

95.19 

1590 

79.86 

0.21 

7.58 

1.38 

0.97 

3.61 

0.03 

0.81 

2.52 

9b.97 

1500 

73.48 

0.43 

9.B5 

2. b4 

1.M 

4.38 

0.05 

0.51 

2.42 

95-40 

1600 

81.84 

0.20 

6.M 

1.24 

0.81 

3.52 

0.03 

0.12 

2.37 

97.36 



5102 

Ti02 

A1203 

Fe203it) 

ngo 

CaO 

HnO 

#a20 

K2D 

SM 

Si02 

Ti02 

A1203 

Fe203it) 

ngo 

CaO 

HnO 

~ Ha20 

K20 

sun 

1610 

83.11 

0.19 

6.21 

1.19 

0.75 

3.09 

0.03 

0.74 

2.25 

97.56 

1710 

76.70 

0.28 

7.78 

1. 68 

1.10 

4.19 

0.04 

0.71 

2.46 

94.94 

I620 

81.02 

0.20 

6.76 

1.23 

0.75 

3.46 

0.04 

0.82 

2.50 

96.78 

1720 

75.44 

0.32 

8.67 

2.06 

1.32 

4.79 

0.04 

0.78 

2.49 

95.91 

1630 

77.89 

0.22 

8.02 

1.39 

0.98 

3.88 

0.03 

0.81 

2.68 

95.90 

1730 

75.61 

0.43 

9.33 

2.66 

1.47 

4.03 

0.05 

0.67 

2.56 

96.81 

1640  1650 

77.35  76.30 

0.26 0.33 

8.22  8.90 

1.60  2.07 

1.08 * 1.26 

3.79 

0.03 

0.81 

2. 6B 

95.82 

1740 

78.81 

0.28 

7.90 

1.69 

1.14 

3.67 

0.03 

0.67 

2.48 

96.67 

4.10 

0.04 

0.63 

2.42 

96.05 

1750 

74.66 

0.39 

9.44 

2.41 

1.53 

4.39 

0.04 

0.75 

'2.44 

96.05 

I660 

77.03 

0.32 

8.49 

1.99 

1.22 

4.00 

0.04 

0.59 

2.41 

96.09 

1760 

74.32 

0.47 

10.35 

2.84 

1.79 

3.61 

0.04 

0.49 

2.38 

96.29 

1670 

78.13 

0.30 

8.42 

1.71 

1.19 

3.84 

0.04 

0.74 

2.51 

96.88 

1770 

67.83 

0.61 

12.47 

3.78 

2.27 

5.44 

0.06 

0.57 

2.59 

95.62 

1680 

77.55 

0.27 

8.21 

1.65 

1.15 

3.68 

0.04 

0.75 

2.47 

95.77 

1780 

74.18 

0.44 

9.89 

2.53 

1.72 

4.26 

0.04 

0.58 

2.50 

96.14 

1690 

78.62 

0.28 

7.85 

1.69 

1.11 

3.56 

0.04 

0.74 

2.40 

96.29 

1790 

74.97 

0.42 

9.27 

2.42 

1-55 

4.04 

0.04 

0.55 

2.44 

95.70 

1700 

80.57 

0.24 

7.32 

1.47 

0.97 

2.96 

0.03 

0.72 

2.38 

96 bb 

EB14 

18'10 

80.10 

0.27 

7.37 

1 .SO 

1.09 

2.84 

0.03 

0.63 

2.32 

96.15 



si02 

Ti02 

A1203 

Fe203lt) 

HgO 

CaD 

HnO 

Ha20 

K20 

sun 

Si02 

Ti02 

A1203 

Fe203W 

HgO 

CaO 

HnD 

Na20 

KZO 

sun 

1810 1820 

14.50 79.63 

0.40 0.23 

9.44 1.64 

2.28 1.41 

1.58 0.97 

4.18 3.34 

0.04 0.03 

0.62 0.84 

2.56 2.15 

95.60 96.84 

1830 

14.93 

0.32 

8.62 

1.99 

1.25 

5.07 

0.04 

0.14 

2.60 

95.56 

1840 1850 1860 1810  1880 

74.01 75.91 75.31 71.38  69.24 

0.41 0.38 0.38 0.50  0.59 

9.53 9.00 9.22 11.00 11.48 

2.41 2.26 2.25 3.00  3.58 

1.57 1.56 1.55 2.00 ' 2.19 

4.30 4.14 3.58 3.99  4.81 

0.04 0.05 0.04 0.04 0.06 . 

0.64 0.65 0.69 0.68 0.61 

2.50 2.46 2.50 2.67 2.51 

95.41 96.41 95.58 95.26  95.07 

1910 1920 1930 1940 1950 1960 1910 1980 

11.31 11.58 19.52 16.36 15.98 16.03 72.91 74.98 

0.38 0.37 0.31 0.38 0.43 0.40 0.41 0.40 

9.03 8.72 1.52 9.22 9.23 9.39 10.02 9.48 

2.14 2.20 1.15 2.30 2.51 2.39 2.63 2.41 

1.58 1.41 1.11 1.58 1.67 1.56 1.86 1.62 

3.39 3.87 3.02 3.34 3.95 2.94 4.41 4.50 

0.04 0.03 '0.02 0.04 0.04 0.03 0.05 0.04 

0.62 0.61 0.64 0.63 0.60 0.61 0.68 0.69 

2.25 2.35 2.24 2.35 2.30 2.59 2.49 2.65 

96.14 91.20 96.13 96.20 96.71 96.00 95.52 96.83 

1890 

16.92 

0.38 

9.14 

2.44 

1.58 

3.11 

0.04 

0. 61 

2.36 

96.70 

EB14 
1900 

70.18 

0.52 

10.M 

3.01 

2.05 

5.22 

0.05 

0.52 

2.43 

95.24 
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TiU2 
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CaO 

nnu 

Ha20 

K2D 

sun 

Si02 

Ti 02 

A1203 

Fe203lt) 

HgO 

CaO 

tho 

Na20 

K20 

sun 

10 

66.43 

0.61 

10.29 

3.40 

1.96 

5.82 

0.07 

0.86 

2.31 

91.75 

130 

80.73 

0.15 

4.93 

0.96 

0.46 

4.35 

0.05 

0.70 

2.14 

94.47 

20 

68.80 

0.32 

7.07 

1.89 

1.53 

11.48 

0.06 

0.60 

1.91 

93-66 

140 

71.63 

0.17 

6.79 

1.31 

0.59 

10.47 

0.10 

1.25 

2.75 

95.06 

30 

79.47 

0.14 

4.99 

0.98 

0.64 

4.82 

0.04 

0.81 

1.74 

93.63 

150 

76.85 

0.17 

5.26 

1.08 

0.51 

3.68 

0.06 

0.89 

2.11 

90.61 

40 

79.37 

0.16 

5.67 

1.11 

0.66 

5.54 

0.04 

0.96 

2.10 

95.61 

. 

I60 

75.99 

0.16 

5.57 

1.19 

0.59 

8.06 

0.08 

0.88 

2.17 

94.69 

50 

79.46 

0.19 

5.28 

1.18 

0.73 

5.34 

0.05 

0.71 

2.00 

94.94 

170 

75.44 

0.33 

7.75 

1.97 

1.12 

5.58 

0.06 

0.86 

2.34 

95.45 

70 

80.38 

0.17 

5.78 

1.35 

0.58 

4.92 

0.05 

1.04 

2.09 

96.36 

180 

80.33 

0.14 

5.65 

1.10 

0.55 

5.76 

0.05 

0.86 

2.28 

96.72 

80 

71.99 

0.22 

5.53 

1.58 

0.91 

9.34 

0.15 

0.80 

1.70 

92.22 

190 

75.09 

0.17 

5.30 

1.41 

0.59 

8.53 

0.08 

0.81 

1.98 

93.96 

100 

74.16 

0.23 

5.70 

1.48 

0.86 

9.20 

0.06 

0.72 

1.95 

94.36 

200 

77.39 

0.27 

7.78 

1.69 

0.83 

4.81 

0.05 

1.27 

2.63 

96.72 

110 

76.49 

0.15 

6.35 

1.25 

0.65 

6.05 

0.12 

0.91 

2.90 

94.87 

210 

78.19 

0.21 

6.. 02 

1.20 

0.72 

4.69 

0.04 

0.80 

2.21 

94.08 

120 

7f  .94 

0.19 

5.n 
1.40 

0.63 

7.79 

0.08 

1.07 

1.87 

93.74 

230 

70.93 

0.18 

5.83 

1.07 

0.69 

4.71 

0.03 

0.76 

2.21 

94.41 



Si02 

Ti02 

81203 

Fe203it) 

RYD 

CaO 

nno 

N a Z D  

K20 

SVn 

Si02 

Ti02 

A12U 

FeZU3itl 

fig0 

CaD 

HnO 

Na2D 

K20 

sun 

240 250 260 

81.36 82.08 73.53 

0.16 0.16 0.13 

5.17 5.37 5.00 

1.16 1.06 0.89 

0.52 0.51 0.53 

4.73 4.12 5.46 

0.04 0.05 0.05 

0.73 0.81 o.n 
2.07 2.11 2.18 

95.94 96.27 88.50 

340 350 360 

74.08 74.32 75.40 

0.11 0.32 0.22 

4.84 7.33 5.63 

1.01 1.62 1.26 

0.46 1.16 0.68 

5.75 4.59 7.21 

0.05 0.04 0.05 

0.66 0.62 0.74 

2.18 2.26 1.94 

89.14 92.26 93.13 

270 280 290 300 310 

80.42 83.90 82.88 84.97 80.40 

0.13 0.11 0.11 0.08 0.16 

4.87 4.61 4.83 4.36 5.56 

0.86 0.72 0.69 0.65 0.88 

0.49 0.36 0.33 0.28 0.49 

6.38 3.20 3.42 2.72 5.90 

0.05 0.03 0.03 0.03 0.04 

0.73 0.80 0.66 0.69 0.89 

2.04 2.10 2.52 2.28 2.39 

95.97 95.83 95.47 96.06 96.71 

320 

75.86 

0.13 

4.94 

1.06 

0.40 

6.94 

0.10 

0.89 

2.10 

92.42 

370 380 390 400 410 420 

73.89 72.73 78.54 82.18 76.43 79.22 

0.19 0.14 0.12 0.11 0.18 0.13 

5.82 5.26 4.59 4.53 4.69 5.29 

1.27 1.04 0.79 0.78 1.19 0.78 

0.65 0.52 0.43 0.36 0.38 0.49 

5.45 1.40 3.74 3.28 3.53 4.11 

0.05 0.05 0.05 0.04 0.06 0.03 

0.84 0.80 0.64 0.59 0.67 0.63 

2.25 2.13 2.10 2.06 2.24 2.41 

90.41 90.07 91.00 93.93 89.37 93.09 

330 

73.30 

0.19 

6.24 

1.50 

0.70 

6.87 

0.07 

0.93 

2.29 

92.09 

EB35 

430 

82.27 

0.18 

5.24 

1.12 

0.77 

1.79 

0.04 

0.66 

2.19 

94.26 

. 



si02 

Ti02 

k1203 

Fe2031t) 

ngo 

CaO 

HnO 

N d O  

K20 

SM 

si02 

Ti02 

k1203 

Fe203lt) 

CaO 

HnO 

Ha20 

K20 

SUH 

440 

80.40 

0.22 

6.25 

1.31 

1.11 

2.89 

0.05 

0.72 

2.41 

95.36 

540 

74.85 

0.13 

5.78 

1.01 

0.68 

6.96 

0.10 

0.84 

2.42 

92.77 

450 460 470 480 490 500 510 520 530 

79.25 82.65 83.55 72.74 84.66 82.90 82.26 78.45 82.17 

0.13 0.10 0.13 0.17 0.07 0.09 0.12 0.12 0.12 

5.48 4.80 4.56 5.45 4.29 4.70 5.21 5.58 5.28 

0.81 0.70 0.83 1.09 0.60 0.62 0.70 0.75 0.80 

0.58 0.45 0.40 0.65 0.30 0.35 0.56 0.54 0.52 

4.43 2.12 3.55 8.16 2.53 3.01 3.10 5.65 3.96 

0.05 0.02 0.04 0.05 0.05 0.04 0.03 0.04 0.05 

0.74 0.64 0.64 0.73 0.57 0.67 0.53 0.72 0.68 

2.59 2.35 2.17 2.29 2.28 2.25 2.39 2.69 2.38 

94.06 93.83 95.87 91.33 95.35 94.63 94.90 93.94 95.96 

550 560 570 580 

73.57 79.25 73.51 80.60 

0.17 0.09 0.14 0.12 

5.93 5.84 5.47 5.11 

1.26 0.67 1.00 0.78 

0.74 0.41 0.60 0.42 

6.34 3.62 7.11 4.97 

0.05 0.03 0.05 0.36 

0.79 0.75 0.67 0.68 

2.19 3.11 2.43 2.38 

91.04 93.77 90.98 95.42 

590 

80.78 

0.11 

5.22 

0.69 

0.51 

3.74 

0.04 

0.66 

2.47 

94.22 

600 610 

80.84 82.82 

0.18 0.09 

5.43 4.42 

1-00 0.62 

'0.56 0.33 

3.34 2.62 

0.03 0.03 

0.63 0.56 

2.08 2.28 

94.09 93.n 

620 

87.47 

0.13 

4.15 

0.74 

0.40 

2.00 

0.03 

0.44 

1.87 

97.23 

630 

90.84 

0.14 

4.10 

0.81 

0.35 

1.51 

0.04 

0.39 

1.91 

100.15 

EB35 



Si02 

Ti02 

A1203 

Fe2031t) 

HgO 

CaO , 

HnO 

la20 

K20 

SUH 

Si02 

Ti02 

A1203 

Fe2031tl 

w 
CaO 

HnO 

NaM 

K2O 

SUH 

640 650 660 

85.62 86.07 85.39 

0.17 0.11 0.08 

4.78 4.86 4.81 

1.08 0.73 0.50 

0.50 0.38 0.39 

2.68 2.60 1.96 

0.04 0.03 0.02 

0.44 0.65 0.53 

2.02 2.26 2.44 

97.33 97.69 96.12 

740  750  760 

77.58 76.52  81.43 

0.15 0.38 0.21 

5.54 7.47 6.10 

0.87 2.00 1.23 

0.59 1.20 0.81 

5.23 4.26 3.33 

0.04 0.06 0.04 

0.69 0.63 0.55 

2.35 2.27 2.17 

93.04 94.79 95.87 

670 680 

86.03 84.73 

0.11 0.10 

4.97 4.48 

0.68 0.77 

0.42 0.41 

2.25 3.00 

0.03 0.03 

0.61 0.54 

2.33 2.15 

97.43 96.21 

6?0 

79.18 

0. I8 

5.74 

1.05 

0.77 

4.63 

0.04 

0.75 

2.22 

94.56 

700 710 

81.89 82.60 

0.14 0.11 

5.54 4-86 

0.90 0.76 

0.56 0.52 

3.67 3.90 

0.04 0.04 

0.62 0.58 

2.27 2.06 

95.63 95.43 

770 780 790 800 

83.48 81.14 86.78 82.93 

0.18 0.11 0.10 0.12 

6.10 4.73 5.13 5.85 

1.06 0.87 0.73 0.85 

0.69 0.39 0.33 0.38 

2.92 k.68 2.011 2.n 
0.03 0.04 0.05 0.03 

0.71 0.58 0.67 0.83 

2.40 2.18 2.51 2.85 

97.57 94.72 98.34 96.57 

810 

87.89 

0.11 

4.56 

0.67 

0.36 

1.80 

0.06 

0.61 

2.11 

98.17 

720 no 
78.63 82.35 

0.10 0.16 

4.85 5.25 

0.70 0.85 

0.47 0.71 

6.52 3.52 

0.03 0.03 

0.60 0.50 

2.17 1.98 

94.07 95.35 

EB35 

820 830 

87.78 86.61 

0.11 0.13 

5.24 5.24 

0.77 0.88 

0.39 0.91 

1.90 2.37 

0.03 0.03 

0.67 0.66 

2.46 2.53 

99.35 98.86 



si02 

Ti02 

A1203 

Fe203it) 

nu0 

CaO 

h 0  

Na20 

K20 

sun 

Si02 

Ti 02 

A1203 

FeM3W 

CaO 

In0 

NaZO 

K20 

sun 

a40 

83.10 

0.09 

5.87 

0.66 

0.40 

2.77 

0.03 

0.85 

2.84 

96.61 

940 

87.33 

0.14 

5.32 

0.89 

0.56 

2.55 

0.03 

0.56 

2.31 

99.69 

850 

a5.08 

0.13 

4.94 

0.80 

0.35 

2.99 

0.05 

11.65 

2.34 

97.33 

950 

79.74 

0.24 

6.55 

1.29 

0.97 

4.61 

0.04 

0.54 

2.33 

96.31 

860 

85.17 

0.10 

5.37 

0.69 

0.39 

1.56 

0.03 

0.72 

2.60 

96.63 

960 

83.01 

0.24 

6.29 

1.3a 

0.93 

2.80 

0.06 

0.53 

2.15 

97.39 

870 

83.25 

0.11 

5 . ~ 8  

0.81 

0.36 

2.78 

0.04 

0.95 

2.71 

96.89 

970 

8 0 s a  

0.18 

6.64 

1.30 

0.92 

3.49 

0.04 

0.61 

2.30 

96.06 

880 

86.26 

0.11 

5.52 

0.70 

0.33 

2.22 

0.07 

0.86 

2.62 

98. n 

980 

77.54 

0.30 

7.88 

1.99 

1.34 

4.53 

0.05 

0.51 

2.25 

96.35 

a70 

a6.m 

0.13 

5.52 

0.96 

0.46 

2.05 

0.05 

0.66 

2.37 

99.00 

990 

81.24 

0.25 

7.30 

1.75 

1.15 

3.19 

0.04 

0.53 

2.26 

97.71 

900 

81.48 

0.11 

5.40 

o.aa 
0.47 

3.38 

0.07 

0.76 

2.54 

95.09 

1060 

88.07 

0.13 

5.29 

0.96 

0.62 

1.91 

0.04 

0.61 

2.01 

99.64 

910 

82.95 

0.15 

5.55 

1.04 

0.48 

3.12 

0.05 

0.79 

2.44 

96.51 

1010 

85.33 

0.23 

6.30 

1.37 

1.01 

2.43 

0.04 

0.44 

2-04 

99.15 

920 

82.91 

0.10 

5.83 

0.89 

0.38 

3.57 

0.04 

0.99 

2.61 

97.32 

1020 

a3.65 

0.17 

5.59 

1.19 

0.70 

4.14 

0.04 

0.58 

2.21 

98.27 

930 

80.13 

0.16 

5.90 

1.01 

0.61 

4.93 

0.05 

0.76 

2.36 

95.91 

€335 

1030 

85.20 

0.15 

5.58 

1.14 

0.62 

3.38 

0.04 

0.65 

2.18 

98.94 



Si02 

Ti02 

A1203 

Fe203lt) 

H!O 

CaO 

HnO 

Ha20 

KZO 

SWI 

Si02 

Ti02 

61203 

Fe203W 

ngo 

CaO 

tin0 

Na20 

K20 

sun 

1OkO 1050 1060 1070 1080 1090 1100 1110 1120 1130 

89-06 93.22 91.88 79.50 88.61 86.43 84.94 79.94 84.23 73.35 
0.10 0.08 0.07 0.12 0.15 0.12 0.13 0.18 0.14 0.35 

5.02 4.03 3.57 5.98 4.62 4.68 5.14 6.27 5.01 8.50 

0.68 0.51 0.48 0.89 0.98 0.84 0.U 1-16 0.90 2.18 

0.46 0.43 0.33 0.64 0.52 0.52 0.65 0.83 0.55 1.3 

1.78 1.06 0.97 4.55 1.79 2.64 3.28 3.95 2.80 4-39 

0.02 0.02 0.02 0.05 0.03 0.03 0.04 0.04 0.04 0.05 

0.60 0.43 0.36 0.68 0.43 0.53 0.56 0.67 0.61 0.51 

2.30 l.U 1.64 2.57 1.95 1.99 2.05 2.30 2.01 2.25 

100.02 101.64 99.32 94.98 99.08 97.78 97.65 95.34 96-29 93.12 

1140 1150 

78.93 79.00 

0.26 0.23 

7.18 6.73 

1.58 1.27 

1.28 1.19 

4.05 k.00 

0.04 0.04 

0.46 0.43 

2.15 2.07 

95.93 94.96 

1160 

85.83 

0.22 

6.16 

1.19 

0.96 

2.78 

0.04 

0.52 

2.18 

99.88 

1170 1180 

86.21  88.78 

0.11 0.11 

' 5.58  4.84 

0.75 0.80 

0.54  0.43 

2.33  1.83 

0.02  0.03 

0.63 0.55 

2.57  2.21 

98.74  99.58 

1190 

80.61 

0.20 

6.11 

1.16 

0*91 

4.50 

0.04 

0.54 

2.27 

96.34 

1200 1210 1220 1230 

80.44 75.35 68.86 66 48 

0.23 0.35 0.52 0.42 

6.73 8.55 11.58 9.b2 

1.38 2.05 3.77 2.92 

0.97 1.56 2.36 1.74 

4.60 4.71 5.04 10.02 

0.04 0.05 0.05 0.10 

0.63 0.52 0.44 0.56 

2.24 2.35 2.68 2.45 

97.26 95.49 95.30 93.71 

EB35 



EB35 

Si  02 

Ti02 

81  203 

Fe203it) 

nQ0 

Cat! 

no0 

Na20 

K20 

sun 

Si02 

Ti02 

81203 

FeMJit) 

H@ 

Ca0 

HnO 

Na20 

K20 

sun 

1240 1250 

76.68 68.38 

0.29 0.45 

8-16 10.15 

1.90 2.93 

1.26 2.03 

5.32 6.62 

0.05 0.06 

0.84 0.58 

2.44 2.49 

96.94 93.69 

I260 

81.46 

0.17 

6.36 

1.20 

0.68 

3.93 

0.04 

1.02 

. 2.30 

97.16 

1270 1280 

84.30 85.54 

0.19 0.18 

6.08 6.49 

1.15 1.16 

0.79 0.BZ 

3.30 2.32 

0.03 0.03 

0.72 0.85 

2.03 2.17 

98.59 99.56 

1340 1350 1360 1370 1380 

83.18 82.10  77.84 80.90 75.01 

0.15 0.16 0.19 0.17 0.18 

6.28 6.29 7-08 6.60 6.77 

1.03 1.11 1.23 1.20 1.20 

0.62 0.66 0.89 0.77 0.87 

3.01 3.42 4.46 4.32 6.14 

0.03 0.03 0.04 0.03 0.04 

0.86 0.89 0.95 0.89 0.91 

2.61 2.32 2.45 2.28 2.40 

97.77 96.98 95.13 97.16 93.52 

1290 1300 1310 1320 1330 

81.04 76.40 79.59 75.78 78.97 

0.20 0.28 0.28 0.22 0.18 

6.01 7.54 7.35 7.00 6.82 

1.27 1.76 1.64 1.53 1.28 

0.70 1.16 1.04 0.94 0..82 

4.24 5.34 4.65 6.18 4,19 

0.03 0.04 0.05 0.04 0.04 

0.87 0.84 0.84 0.89 0.92 

2.15 2.28 2.34 2.29 2.53 

96.51 95.64 97.78 94.87 95.75 

1390 1400 1410 1420 1430 

78.39 83.64 76.93 71.61 B3.M 

0.14 0.15 0.30 0.30 0.20 

6.32 5.97 8.70 8.54 6.54 

1.02 1.03 1.79 2.02 1.25 

0.71 0.63 1.46 1.28 0.76 

5.13 3.21 3.58 6.05 2.38 

0.03 0.03 0.04 0.06 0.04 

1.00 0.88 0.70 0.87 0.86 

2.30 2.22 2.48 2.60 2.32 

95.04 97.82 95.98 93.33 97.98 



Si02 

Ti02 

111203 

Fe203ft) 

ngo 
CaO 

tin0 

Na20 

K20 

SM 

Si02 

Ti02 

111203 

Fe203Lt) 

CaO 

HnO 

Ha20 

K20 

sun 

1440 1450 1460 

66.03 74.82 78.13 

0.42 0.41 0.23 

9.54 9.17 7.77 

2.27 2.35 1.48 

1.91 1.68 1.10 

7.91 4.95 3.50 

0.06 0.05 0.04 

0.74 0.83 0.93 

2.47 2.56 2.42 

91.35 96.82 95.60 

1540 1550 1560 

80.31 84.92 74.41 

0.30 0.29 0.27 

7.59 5.46 7.77 

1.69 1.47 1.53 

1.16 0.68 1.07 

3.07 1.93 ' 4.73 

0.04 0.04 0.03 

0.86 0.76 0.89 

2.13 1.88 2.53 

97.15 97.43 93.23 

1470 1480 1490 

79.77 81.62 80.52 

0.19 0.17 0.18 

7.07 6.56 6.87 

1.29 1.06 1.27 

0.78 O.M 0.81 

3.05 2.75 3.68 

0.04 0.03 0.04 

1.04 1.15 1.05 

2.37 2.34 2.37 

96.40 96.32 96.79 

1570 1580 1590 

76.90 81.27 83.05 

0.30 0.21 0.20 

7.62 6.43 6.31 

1.99 1.27 1.16 

1.23 0.86 0.74 

3.92 3.82 2.52 

0.04 0.04 0.03 

0.78 0.86 0.83 

2.24 2.06 2.27 

95.02 96.82 97.11 

-35 

1500 1510 1520 1530 

77.53  70.72  75.75 85.19 

0.24  0.28  0.26 0.21 

7.13  7.29  6.97 5.58 

1.47  1.74  1.41 1:25 

0.96  1.07 1.06 0.66 

3.77  3.90  3.51  2.40 

0.03  0.04  0.04  0.03 

' 0.96 0.83 0.86 0.78 

2.35 2.14  2.09  1.89 

94.44 96.01 91.95  97.99 

1600 1610 1620 16.30 

77.72 77.19 75.08 81.b2 

0.21 0.25 0.46 0.20 

6.85 7.12 ' 9.27 b.39 

1.45 1.63 2.69 1.22 

0.87 0.70 1.64 0.80 

4.83 4.78  3.70 2.31 

0.04 0.05 0.06 0.03 

1.01 0.95  0.84 0.90 

2.25 2.27  2.47 2.32 

95.23 95.14 96.21 96.02 



Si02 

Ti02 

81203 

Fe203lt) 

nu0 

CaO 

tin0 

Ha20 

K20 

S!M 

Si02 

Ti02 

61203 

Fe203lt) 

ngo 

CaO 

HnO 

Na20 

KZO 

sun 

1640 I650 

79.07 76.13 

0.22 0.26 

7.k5 8.06 

1.50 1.57 

0.86 1.13 

3.37 4.11 

0.04 0.04 

1.14 1.05 

2.40 2.41 

96.05 94.82 

I660 

75.25 

0.24 

7.47 

1.60 

0.91 

5.97 

0.05 

1.15 

2.36 

95.00 

1670 I680 1690 1700 1710 

77.07 80.19 76.U 79.23 78.80 

0.21 0.18 0.30 , 0.21 0.25 

7.65 6.82 7.51 7.04 6.77 

1.41 1.24 1.79 1.32 1.33 

0.81 0.64 1.04 0.78 .0.80 

4.41 3.75 4.84 3.W 3.66 

0.04 0.03 0.65 0.04 0.04 

1.32 1.21 0.99 1.13 0.96 

2.53 2.31 2.36 2.42 2.25 

95.45 96.37 95.38 96.07 94.86 

1740 1750 1760 1770 1780 

84.05 86.26 86.45 82.78 72.30 

0.15 0.14 0.16 0.19 0.39 

6.53 5.51 5.18 6.49 9.02 

1.03 0.91 1.06 1.31 2.36 

0.49 0.44 0.51 0.74 1.59 

2.86 2.14 2.08 2.51 4.79 

0.03 0.03 0.04 0.03 0.06 

1.26 1.02 0.90 0.92 0.83 

1790 

84.61 

0.18 

6.41 

1.23 

0.74 

2.30 

0.03 

0.94 

I800 1810 

78.41 81.92 

0.22 0.15 

7.41 7.15 

1.35 1.08 

0.90 0.58 

3.43 2.36 

0.03 0.03 

1.12 1.32 

1720 

79.29 

0.24 

6.62 

1.33 

0.85 

3.55 

0.04 

0.81 

2.26 

94.99 

1820 

86.79 

0.17 

5.82 

1.15 

0.62 

1.87 

0.03 

0.90 

2.52 2.10 1.91 2.26 2.54 2 2 2  2.39 2.55 2.01 

98.92 98.55 98.29 97.23 93.88 98.66 95.26 97.14 99.32 

EB35 
1 no 
82.52 

0.19 

6.32 

1.27 

0.64 

3.36 

0.04 

1.02 

2.37 

97.73 

1830 

74.36 

0.40 

9-19 

2.59 

1.55 

3.96 

0.05 

0.67 

2.39 

95.16 



EB35 

Si02 

Ti02 

A1203 

Fe203 It) 

HgO 

CaO 

HnO 

Ha20 

K20 

9Un 

1840 1850 

71.79 80.32 

0.34 0.21 

8.74 7.33 

2.35 1.57 

1.40 0.84 

6.32 3.13 

0.06 0.04 

0.83 0.97 

2.40 2.58 

94.23 96.93 

la60 

83.58 

0.22 

b.45 

1.40 

0.87 

2.65 

0.04 

0.80 

2.16 

98.  17 



Program: RE11DIT.COH 
File: E8UCHEH.ObT 

Si02 

Ti02 

A1 203 

Fez03 It 1 

f lgo 

CaO 

HnO 

Ha20 

K2O 

P205 

S 

sun 

Si02 

Ti02 

A1203 

Fe2031t) 

w 
CaO 

nn0 

Ha20 

KM 

P205 

S 

sun 

10 

55.63 

0.77 

14.44 

5.73 

2.  89 

10.60 

0.10 

0.62 

2.32 

0.09 

0.06 

93.25 

110 

74.89 

0.26 

6.76 

1.63 

0.78 

7.33 

0.04 

1.04 

1.97 

0.06 

0.01 

94.77 

Disk: -851129 05/22/86 

20 

57.08 

0.67 

12.91 

4.59 

3.20 

9.26 

0.08 

0.70 

2.12 

0.09 

0.10 

90.78 

120 

76.71 

0.18 

6.44 

1.35 

0.59 

7.94 

0.04 

1.15 

2.20 

0.04 

0.01 

96.65 

30 

65.29 

0.65 

12.42 

3.85 

2.30 

6.30 

0.07 

0.  82 

2.25 

0.09 

0.03 

94.09 

130 

70.30 

0.48 

10.13 

2.75 

1.86 

5.50 

0.05 

0.61 

2.30 

0.02 

0.07 

40 

67.35 

0.62 

12.35 

3.94 

2.27 

5.87 

0.07 

0.86 

2.43 

0.09 

0.03 

95.88 

140 

86.11 

0.16 

6.26 

1.29 

0.50 

1.06 

0.02 

1.05 

2.21 

0.01 

0.07 

94.05  98.74 

Thursday  10:24:48 

50 

78.00 

0.25 

10.55 

1.77 

0.69 

1.36 

0.02 

2.21 

3.76 

0.06 

0.01 

98.  69 

150 

83.18 

0.19 

7.36 

1.45 

0.56 

2.19 

0.03 

1.23 

2.47 

0.07 

0.01 

99.34 

60 

68.05 

0.59 

13.02 

3.91 

2.08 

4.46 

0.04 

0.91 

2.59 

0.09 

0.02 

95.75 

I60 

71.79 

0.31 

8.96 

1.99 

1.02 

6.75 

0.04 

1.27 

2.36 

0.07 

0.01 

94.56 

70 

b3.33 
0.68 

13.54 

4.35 

2.50 

6.74 

0.08 

0.58 

2.33 

0.02 

0.08 

94.23 

170 

71.15 

0.41 

10.12 

2.56 

1.39 

6.04 

0.07 

1.16 

2.39 

0.07 

0.01 

95.37 

80 

67.36 

0.40 

8.94 

2.33 

1.40 

9.11 

0.05 

0.94 

2.14 

0.06 

0.02 

92.76 

180 

67.36 

0.43 

9.63 

2.73 

1.55 

8.15 

0.07 

0.88 

2.17 

0. Ob 

0.02 

93.04 

!4 

90 

72.85 

0.25 

7.34 

2.17 

0.81 

8.72 

0.05 

1.29 

2.10 

0.15 

0.01 

95.75 

190 

75.30 

0.33 

8.  99 

2.38 

1.03 

4.83 

0.05 

1.54 

2. I2 

0.06 

0.01 

96.65 

E B 4 4  

100 

85.60 

0.18 

6.24 

1.19 

0.57 

3.37 

0.03 

1.02 

2.11 

0.01 

0.M 

100.39 

200 

75.80 

0.25 

7.50 

1.66 

0.83 

6.78 

0.05 

1.28 

2.16 

0.06 

0.01 

96.37 
2 4  

I 



Si02 

TiU2 

11203 

Fe2U3lt) 

CaU 

HnO 

#azo 

K2U 

P2U5 

S 

sun 

Si02 

Ti02 

A1203 

Fe203it) 

ngo 
CaU 

HnO 

Na2U 

K20 

P205 

S 

sun 

210 220  230  240 250 260  270  280 290 300 
EB44 

77.36 81.78 83.12 80.88 85.27 86.58 86.69 87.62 86.93 79-29 

0.29 0.17 0.17 0.17 0.18 0.12 0.14 0.12 0.20 0.35 

7.75 6.43 7.34 8.92 6.39 6.09 6.70 6.09 6.41 8.40 

1.72 1.38 1.35 1.24 1.31 0.88 1.24 0.97 1.13 2.10 

0.76 0.42 0.44 0.43 0.49 0.37 0.43 0.34 0.39 1.08 

5.38 2.96 3.78 3.26 3.08 2.83 1.66 1.73 1.91 4.46 

0.04 0.03 0.02 0.03 0.03 0.02 0.02, 0.02 0.02 0.05 

1.24 1.24 1.48 2.08 1.11 1.12 1.25 1.41 1.25 0.74 

2.38 2.02 2.65 2.97 2.23 2.32 2.50 2.18 . 2.34 2.07 

0.05 0.00 0.05 0.06 0.04 0.00 0.02 0.01 0.01 0.05 

0.01 0.04 0.01 0.01 0.01 0.04 0.04 0.03 0.04 0.01 

96.98  96.47  100.39  100.04  100.14  100.37  100.65 100.52 100.63  98.61 

310 320 330 340 350 360 370 380 390 400 

70.54 79.88 77.16 79.12 73.39 78.81 78.60 80.82 82.18 85.54 

0.53 0.19 0.20 0.18 0.41 0.28 0.27 0.25 0.28 0.19 

10.81 6.26 6.40 5.78 9.06 7.57 8.49 7.98 7.45 7.04 

3.01 1.27 1.44 1.25 2.59 2.09 1.80 1.68 1.82 1.29 

1.68 0.62 0.66 0.56 1.25 0.90 0.80 0.76 0.76 0.64 

5.20 5.71 6-92 4.99 6.06 5.10 2.88 3.03 3.01 1.83 

0.06 0.04 0.04 0.04 0.05 0.05 0.03 0.04 0.04 0.02 

0.67 0.89 0.94 0.97 0.76 0.86 1.33 1.27 1.01 0.99 

2.32 2.03 2.01 1.95 2.19 2.05 2.51 2.28 2.09 2.29 

0.08 0.05 0.06 0.04 0.07 0.W 0.07 0.06 0.06 0.00 

0.01 0.01 0.01 0.01 0.02 0.01 0.02 0.01 0.01 0.05 

94.92 96.97 95.85 94.87 95.83 97.81 96.80 98.16 98.70 99.88 



Si02 

Tim 

A1203 

Fe203tt) 

HQO 

CaO 

HnO 

Na20 

K20 

P205 

S 

sun 

Si02 . 

Ti02 

A1203 

Fe2031tl 

H90 

Can 

HnO 

Na20 

K20 

P205 

S 

SUH 

______ 

410 

85.45 

0.21 

7.23 

1.48 

0.71 

1.63 

0.02 

0.93 

2.27 

0.05 

0.01 

99.99 

510 

91.61 

0.14 

5.35 

0. a2 

0.44 

1.08 

0.01 

0.75 

1.96 

0.00 

0.04 

102.20 

______ 

420 

86.97 

0.21 

6.80 

1.44 

0.66 

1.78 

0.03 

0.92 

2.08 

0.00 

0.05 

100.94 

520 

89.93 

0.16 

5.51 

0.98 

0.55 

1.34 

0.02 

0.70 

1.82 

0.03 

0.03 

101.13 

430 

84.65 

0.23 

6.67 

1.60 

0.61 

2.15 

0.02 

0.99 

2.14 

0.01 

0.05 

99.12 

530 

86.15 

0.22 

7.05 

1.39 

0.79 

2.31 

0.02 

0.78 

2.20 

0.05 

0.01 

100.97 

______ 

440 

83.74 

0.26 

7.13 

1.76 

0.73 

1.98 

0.02 

0.93 

2.11 

0.01 

0.05 

98.72 

540 

86.78 

0.23 

6.52 

1.41 

0.71 

1.78 

0.03 

0.72 

2.06 

0.04 

0.01 

100.27 

450 

88.40 
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