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HJTRODUCTION 

The inforrn.?tion in this cataloZ, has been aSS'.:'nblcd fro:n m-iny sourcr_)s in 2n 

attempt to bring to3cther in one place a comprehcnsive jcscripti0n of the 

basc1ltic rocks returned fro:;1 the moon which 11eigh in cxcrs::, of 110 gra�.ms. Three 

kinds of information ar2 contained in t!1is preliffiim�ry edition, ��gascopic 

descriptions of the rocks, photographs of c1ch rock and its thin section, if 

available, and a summary of the major ond trace element chemistry, if available. 

The mezascopic descriptions 1-1ere drawn frorn ones c;:w1;)lete:d durin6 the 

preliminary examination of each sample which 2re contained in the lunar samplc 

CJt.:ilor;s and fro;;i the p·!rsonal experienc:e of one of the 1uU101·s (GEL). The 

individu3ls who did the descriptions are not,·d . 

The µhc.tograr:hs of the rocks ,:ere chosen from :::loc 1.1:n2ntotion pr,::>to,:;,r·aphs 

taken during the µrel iminary exar.1ination. In :11ost Cd�'�S they sh(>':' tb.c 0.1;1ole 

rock, but in some inst�nces photocraphs were chosen whic� sho� br·o��n surfaces 

because of the increased information content. The thin sectio:1 p'.1ot.o:-,;,aphs •r1en: 

all taken by one of the authors (GEL) at c1 magnificatio:1 suiL2ble to sho\,1 Uie 

overall texture of the basalt. 

The chemistry was compiled fro� the published literature and those 

references �sed arc listed in the bibliography; inctivudal analyses or nu�bers 

are not referenced. Major element analyses are averages of all the avaiilable, 

high qu3lity, analyses on each rock. A CIPW calculation of nor�ative minerals 

is also given. The trace element chemistry was co�piled differently. The 

values for each element are not averages and the technique by which each nu�ber 

was obtained is shown. Isotope diluation CID) numbers were used where avilable, 

then neutron activation analysis CNAA) or X-ray fluorescence (XRF) numbers, and 

optical emission spectroscopy nu�bers (OES) were used in that order. This order
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v�ries somewhat from ele:nent �o element depending 011 which techniques are �ost 

�ccur�te. Unfortu��tely not �11 elements have hr••n �nalyzed for in all rocks, 

but the coverage is, in zeneral, quite Bood. 
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APOLLO 11 
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ROCK NUMBER: l 0003 
WEIGHT: 213 g DIMENSIONS: 7 x 4.5 x 3 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium gray (salt and peeper) with a brownish cast 
SHAPE: Subangular, tabular 
FABRIC: Equigranular, medium-grained 
COHERENCE: Coherent 

Fracturing: Few-nonpenetrative 
• 

VARIABILITY: Homogeneous 
SURFACE: Granulated, pitted to a chalky white in pl aces - the white 

haloes without the glass linings. One large glass splash, 4 x 5 mm, 
clear to black. Tightly adhering dust. 

ZAP PITS: Many glass-lined pits (up to l mm diameter glass l ining) 
with white haloes on one surface, other surfaces have few. 

CAVITIES: Few vugs (5% by volume) up to 3 mm, many are lined with 
plagioclase 

SPECIAL FEATURES: Large glass splash 

BY: Lofgren 

• 
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Rock Number 10003 

CHEMISTRY 

--------M/.\.JOR ELEi'.ENTS TR/i.C[ Arm mr�OR ELEMENTS ----

Si02 = 39. 76 Li = 9 (OES) 
Ti02 = 10. 50 Rb = 0.5 (ID) 
Al 2 Q3 = l O. 43 K = 440 (ID) 
FeO 19.110 Ga = l 06 (ID) 
MnO 0.3 Sr = 152. 7 (ID) 
MgO = 6. 69 Cr = 

CaO 
= 

11. l 3 V = 63 ( NAA) 
�!a2 0 0. 4 Sc = 74 ( NAA) 
K� 0 0. 06 in = 

= = 
2.6717 (OES) 

P2 Os 0. 12 Co 14. l ( �1AA) 
= 0. 18 Cu = 

= 
6.7 ( OES) 

Cr2 03 = 0.26 Zn 
Th = 0. 971 (ID) 

TOTAL 99. 63 u = 

= 
0. 2535 (ID) 

Zr 309 (XRF) 
Cl P\·/ NORl1 Hf = 
-----

11. 6 ( W\A) 
Nb = 21 (OES) 

Qtz 0.93 
Or 0.35 RJ\R[ EARTH EL EMEr'ffS (ID) 
Ab 3.38 
An = 26. 49 La = 14. 7 
Di 23. 31 Ce = 45. 5 
Hy = 24. 41 Pr -
Ne = Nd = 38.3 
01 = Sm 

= 
= 14 

Chr 0. 38 Eu = l. 76 
I l m = 19. 94 Gd = l 9 
Apa = 0. 26 Tb = 

�--- Dy = 21 . 6 

TOTAL 99.45 Ho 
Er 13 . 4  

lOG Mg/(Mg+Fe) = Tm 37. 6 Yb = 13 
An/Ab/Or = 118/11/1 Lu = l 

y = 11 2 (XRF) 
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ROCK NUMBER: ! 0017 
\>!EIGHT· 973 g DIMENSIONS: 12 x 10 x 8 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium gray 
SHAPE: Subrounded, hemispherical with a flat surface 
FABRIC: Fine-qrained, granular to subophitic 
COHERENCE: Tough 

Fracturing: Few, nonpenetrative, subparallel to surface, one 
penetrative 

VARIABILITY: Homogeneous 
SURFACE: Chalky white halo material dominates irregul ar surface 
ZAP PITS: Pits with glass linings are sparse, the glass is easily 

flaked off. The white haloes are common, 1-3 mm diameter 
CAVITIES: Vugs and vesicles 1-3 mm, vesicles smooth-walled and glass

lined, 15-20% by volume. Vugs are irregul ar in shape, some elongate. 
SPECIAL FEATURES: One large olivine crystal, rectangular (5 mm long) 

and not resorbed occurs on freshly (in LRL) fractured surface. Two 
other ol ivine pherocrysts were observed. 

BY: Lofgren, Morrison 
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Rock Number 9 

CH ISTRY 

( 4) 

Si02 40.64 Li 
= 

18. l (ID) 
Ti 11. Rb 5. (ID) 
Ah = = 7. K 2 (ID) 

::: 19. = 309 (ID) 
MnO = 0.24 Sr = 1 .8 (ID) 
MgO ::: 7.68 Cr 
CaO l V 46 (NAA) 
Na20 51 (NAA) 

0 
= 

0. 
0. 

= 0. Ni = 60.034 (AA) 
= 0. 16 Co = (RNAA) 

s 0.22 Cu 
Cr2 Q3 ::: 0.36 Zn 

= 7.7 (NAA) 
18 (NAA) 

Th 2. (ID) 
TOTAL l 00. 16 u (ID) 

= 

0. 
476 (X RF) 

Hf Cl NORM 
= 17.9 (NAA) 

Nb .4 (X ) 

Qtz = 2.25 
Or l.71 RARE EARTH 

= 

EMENTS (ID) 
Ab 4. 
An = 18. La = .6 
Di = 27.40 = . 3 

Hy = .38 = 

Ne = 

Pr 
59.5 

01 = 

Nd 
Sm = 20.9 

Chr =- 0.53 2. 14 
Ilm = = .4 
Apa - 0. Tb = 

Dy ::: 31. 7 

99.94 Ho TOTAL 
= 20.0 

100 Mg/ ) = 41. 1 
= 

An/Ab/Or 
= 19. 2 5/18/7 Yb 

Lu 2.66 
y 159 (XRF) 
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ROCK NUMBER: 10020 
WEIGHT: 425 g DINENSIONS: 9 x 8 x 4 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium gray 
SHAPE: Subangular, hemispherical with one flat side 
FABRIC: Porphyritic (few olivine phenocrysts) , matrix equigranular 
COHERENCE: Tough 

Fracturing: Very few - nonpenetrative 
VARIABILITY: Homogeneous 
SURFACE: Speckled white shatter crust on rounded surfaces. F l at 

surface hackly 
ZAP PITS: Many on rounded surface, none on flat side; many pits are 

glass lined, white haloes without gl ass centers also common. Pits 
are shallow with glass center <l mm, haloes <3 mm. 

CAVITIES: Vesicles are spherical and smooth walled and <l mm, vugs 
are irregular up to 3 mm with euhedral plagioclase and pyroxene 
up to 0. 5 mm 

SPECIAL FEATURES: Large olivine crystals present up to 2-3 mm. 011e 
relatively unpitted side. 

BY: Lofgren, Wilcox 
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12 Rock Number 10020 

CHEMISTRY 
MAclOR ELE!-1ENTS (_3) TRACE AND �INOR ELEMENTS 

Si 02 = 39.79 Li = 

= = 
12. 0 (OES) 

Ti 02 10. 62 Rb 0.63 (Io) 
Al203 = = 

FeO 
(ID) 

= 
9. 93 K 486 

19. 21 Ba = 

MnO 
77. l (ID) 

= 0. 26 Sr = 149. 8 
MgO 7.93 Cr 

(ID) 
= = 

CaO 11. 32 V = 81 (XRF) 
Na2 0 = 0. 39 Sc = 85 (NAA) 
K2 0 0. 04 Ni = <2 (XRF) 
P2 Os = 0. 09 Co = 5.65 (NAA) 
s = 0. 17 Cu 

= 
(XRF) 

Cr2 Q3 = 
<2 

0.39 Zn 2 (XRF) 
Th 0. 678 

TOTAL 100. 14 
= (ID) 

u = O. 192 
Zr 

(ID) 
= 224 ( XRF) 

Cl PvJ NORM Hf 
Nb 17. 6 ( X RF) 

Qtz = 

Or 0. 26 RARE EARTH ELEMEiHS (ID) 
Ab = 3. 30 
An = 25. 21 La 8 . 11 
Di = 25. 08 Ce = 25.8 
Hy 24. 97 Pr = 

Ne = Nd 23. 9 
01 = 

= 
0. 20 Sm = 9.47 

Chr 0. 57 Eu = 1. 6 
Ilm = 20. 17 Gd = 12. 8 
Apa = 0. 20 Tb 

Dy = 15. 8 

TOTAL 99. 98 Ho = 

Er = 10 

100 Mg/ (1·,g+Fe) = 42. 4 Tm = 

An/Ab/Or = 88/11/1 Yb = 9. 87 
Lu = 1.43 
y 84 (XRF) 
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ROCK NUMBER: 10022 
95.6 g DIMENSIONS: 6 x 4 x 3 cm 

BINOCULAR DESCRIPTION 

COLOR: Dark g 
E: Su with i lar angular protrusions, ongate 
IC: Equi ar, fi foed 

COHERENCE: ugh 
Frac Few-non trative, microcrac wi many ori tions 

VARIABIL Homogeneous 
SURFACE: Smooth, dust free, with white s r crust 

PITS: Many shallow, glass-lined pits with white haloes randomly 
distributed; haloes have concentric liation. 11 crusts 

glass also randomly di buted, glass varicol with 
botryoi 1 surface 2 CAVITIES: Vesicles cal to ova , 2-3 cm , ittering tallic 
lini very small crystals, most are 1 mm 

FEATURES: Most vesicular of Apollo 11 coll on 

BY: Smith, 
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Rock Nu1nber l 0022 

CHEr·1ISTRY 

------M.l\JOR ELEMENTS TRACE AND �INOR ELEMENTS 

Si 02 = 40. l Li = 11. 5 ( OES) 
Ti 02 = 

= 
1 2. 2 Rb = 5. 57 (ID) 

Al 2 03 8.6 K = 2289 (ID) 
FeO = 18.9 Ba = 277 (ID) 
MnO = --

MgO = 
0.25 Sr 163 (ID) 
7. 74 Cr = 

= = 

2254 (NAA) 
CaO l O. 7 V 70 ( N/\A) 
Na20 = 0.46 Sc 76 (NAA) 
K2 0 = 

= 

0. 3 Ni 
= 

= 9.98 (NAA) 
P2 Os 0. 2 Co = 29 (NAA) 
s = - Cu = 5. l (NAA) 
Cr2 Q3 = 0. 37 Zn = 2.9 (NAA) 

Th 
TOTAL 99. 82 

= 

u 
Zr 

= 

= 130 (NAA) 
Cl Pi-/ NORM Hf = 

- -

21 . 5 (NAA) 
Nb = 

Qtz = 2.40 
Or = 

= 
l .  77 RARE EARTH ELrnrnTS (NA.I\) 

Ab 3 . 89 
An = 20.52 La = 26.4 
Di = 25.74 Ce = 68.5 
Hy = 21 . 34 Pr = 

Ne 
01 

= = 

= -
Nd 65 
Sm = 21. 2 

Chr = 0.54 
Ilm 

= 

Apa 
= 

Eu 2. 
23. 17 Gd = 

01 

= 
23.9 

0. 44 Tb = 4. 5 
Dy = 

= 

30. l 
TOTAL 99. 82 Ho 7. l 

Er 15.8 
100 Mg/(Mg+Fe) Tm � 42. 2 

= 

Yb = l 7. 5 An/Ab/Or = 78/15/7 Lu = 2.47 
y = 
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ROCK NUMBER: 1 0024 
WEIGHT: 68.1 q DIMENSIONS: 5 x 4 x 3 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium light gray 
SHAPE: Subangular, dome-shaoed, flat fracture on one side 
FABRIC: Equigranular, medium-grained 
COHERENCE: Fri ab 1 e 

Fracturing: Few - nonpenetrative 
VARIABILITY: Homogeneous 
SURFACE: Granulated, glass patches 
ZAP PITS: Few gl ass-l ined pits 2 surfaces, none on others 
CAVITIES: Vugs irregularly shaped, up to 2 mm, lined by euhedral 

crystals, vesicles <l mm 
SPECIAL FEATURES: Euhedral crystals in vugs, un pitted surfaces 

BY: Twede 11 , Chao, Lofgren 
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18 Rock Number 10024 

CHEt1ISTRY 

----�:/\JOR ELEMENTS TRACE AND MINOR ELEMENTS 
s i 02 = 

Ti02 = 
40.25 Li 
11. 9 Rb 5 64 (ID) 

Ah03 8.09 K =2430 (ID) 
FeO = 19.46 Ba = 
MnO 0.24 Sr -

285 (ID) 
167 (ID) 

MgO = = 

cao = 
7.53 Cr 

10. 66 V 
Na2 0 0.52 Sc = 

= 37 (XRF) 
76.2 (NAA) 

K2 0 = 0.3 Ni ( X RF) 
P2 = 0.2 = 

20.037 

C' 

Os Co 28.4 (NAA) 
.J 0.22 Cu 1 6 ( X RF) 
Cr2 Q3 = 0.38 Zn 

= 

1 L] (XRF) 
Th 4. l ( XRF) 

TOTAL 99.75 u = 0.67 (NAA) 
Zr 375 (XRF) 
Hf 20 (NAA) ClP\� NORM Nb 25 (XRF) 

Qtz = 2.24 
Or = 

-
RARE 

Ab 
1. 77 EARTH ELEr,1ENT_0_ (ID) 

= 
4.4 

An 
= 

18.86 La 
Di 27.05 Ce = 76.6 
Hy = 21 . 62 Pr 
Ne 

= 

= Nd 66. 1 
01 Sm 
Chr = 

23.4 
= 

0.56 Eu 2. 21 
I 1 m 
Apa = 

22.6 Gd 
0.44 Tb = 

28.6 

Dy 33.6 
TOTAL 99.53 Ho = 

Er = 19 3 
100 Mg/ (r'ig+Fe) = 40.8 Tm = 

An/ Ab/Or "' 75/18/7 Yb = 16.6 
Lu = 
y = 168 (XRF) 
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ROCK NUMBER: 10044 
WEIGHT: 247.5 g DIMENSIONS: 7 x 4 x 3 cm 

BINOCULAR DESCRIPTION 

COLOR: Light gray (salt and pepper) 
SHAPE: Subangular, irregularly rounded with flat sides and 

angular protuberances 
FABRIC: Medium-grained, equigranular, isotropic 
COHERENCE: Friable 

Fracturing: Many - penetrative, irregular, non-planar, nonparallel 
cracks, many minor fractures 

VARIABILITY: Homogeneous 
SURFACE: Granulated, very dust covered, crumbly, dust adheres 

(welded on?) 
ZAP PITS: Pits present evidenced by hal oes, very few glass centers 

present, they spall off easily 
CAVITIES: Vugs - irregularily shaped up to 2 mm 
SPECIAL FEATURES: One of the more friable of the Apollo 11 basalts 

BY: Lofgren, Wilcox 
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Rock Number 10044 21 

CHEMISTRY 

EMENTS 

Si02 = 42. Li 11 .8 (ID) 
Ti02 = Rb 9.0 ::: l. 15 (ID) 
Al203 K = 10. 94 781 (ID) 
FeO = -· 18. (ID) 
MnO :::: Sr 0. ::;:: (ID) 
MgO 6. 11 Cr = 
CaO = 12. 22 V 38.5 (NAA) 
Na20 = 0.48 Sc = 92 (NAA) 

0 0.11 Ni ::;:: 4.0075 (X ) 
P2 Os = 0.06 Co = 11 (NAA) 
s = 0 .18 Cu = 4.2 (NAA) 
Cr2Q3 0.21 Zn = 3 (XRF) 

Th o.98 (NAA) 
= 100. 17 u Q.28 (NAA) 
= 366 (XRF) 

Hf = 12 (NAA) Cl PvJ Nb ;:;:: (XRF) 

Qtz 2.25 
Or = 0. RARE EARTH EMENTS (NAA) 
Ab = 4.06 
An .37 = 12 
Di Ce = 
Hy 20.69 Pr = 
Ne Nd = 

01 = Sm = 1 .9 
Chr = 0.31 = 2.69 
Il m = 17.09 Gd 24 
Apa 0. 13 Tb 4.5 

Dy = 

Ho -
TOTAL 

= 

Er = 
Tm 100 Mg/(Mg+Fe) = 37.2 = 

Yb 15 An/Ab/Or 85/13/2 
Lu = l. 96 
y =l (XRF) 
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ROCK NUMBER: 10045 
WEIGHT: 185 g DIMENSIONS: 4 x 3 x 2. 5 cm 

BINOCULAR D ESCRIPTION 

COLOR: Dark to medium gray 
SHAPE: Subrounded wi th subangular protuberances 
FABRIC: Fi ne to medium grained, equigranular 
COHERENCE: Tough 

Fracturi ng: Many - penetrati ve, some open i nto cavi ti es 
VARIABILITY: Some preferred ori entation of vesicles along fractures 
SURFACE: Smooth, dust coated; fresh surfaces hackly 
ZAP PITS: Glass-li ned pits with haloes on rounded surfaces 
CAVITIES: Vugs, 1-3 mm, i rregulari ly shaped, li ned with subhedral 

to euhedral pyroxene and feldspar, 10-20% by volume. Some vugs 
are nearly vesi cles. 

SPECIAL FEATURES: Simi lar to 10024 

BY: Greenwood, Hei ken, Lofgren 
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Rock Number 10045 

CHEMISTRY 
MAJOR ELEMENTS ( 2) TRACE AND MINOR ELEMENTS 

Si 02 = 39.32· Li = 15 OES) 
Ti 02 = = (ID) 
Al203 = 

11 . 21 Rb 0.62 
9.51 K = 424 (ID) 

FeO = 19. 41 Ba = l 0 (XRF) 
MnO = = (ID) 
MgO 
CaO 

= 

0.28 Sr 137. 
7. 91 Cr = 

7 

= 11. 17 V = 98 ( XRF) 
Na20 = 0.36 Sc = 78 (NAA) 
K20 0.05 Ni = 20.037 (XRF) 

s 
P2 Os 

= 

= 0.07 Co = 16. l (NAA) 
0. 14 Cu = 6.2 (NAA) 

Cr2Q3 = 0.41 Zn = 14 (XRF) 
Th = 0. 765 (ID) 

TOTAL 99.84 u 
Zr 

= 

= 

0 .17 �NAA) 
194 (XRF) 

ClPW NORM Hf = 7.7 (NAA) 
Nb = 14 (X RF) 

Qtz = 0.26 
Or = 0.30 RARE EARTH ELEMENTS (NAA) Ab = 3.05 
An = 24. l 9 La = 6.7 
Di = 25. 39 Ce = 22.5 
Hy = 24. 47 Pr 
Ne 

= 

= Nd 21. l 
01 

= 
= - Sm = 8.42 

Chr Eu 
: 29J8 

= l. 54 
Ilm Gd = 13. 2 
Apa = 0. 15 Tb = 2. 13 

Dy = 

= 
14. 5 

TOTAL 99.70 Ho 2.8 
Er = 9.7 

100 Mg/(Mg+Fe) = Tm 42. l 
= 

An/Ab/Or ::: Yb = 8.53 88/11/1 Lu = l. 17 
y = 73 (XRF) 
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ROCK NUMBER: 10047 
IGHT: 1 g DIMENSIONS: 7 x 4 x 3 cm 

B 

COLOR: light gray (salt and pepper) 
SHAPE: Subangular, one rounded si 
FABRIC: Coarse-gra , equigranular 
COHERENCE: Moderatel y friable 

Fracturing: - few ive 
VAR ILITY: Homogeneous 

RFACE: Granulated, du has adhered (welded?) in irregular ttern 
ZAP PITS: Pits not ly visible, usually y white halo v sible 
CAVITT Irregular vugs up  to 6 mm appear be concentrated near 

of rock, r vugs on  fresh Well rmed crystals 
ect from wa 11 s. 

FEATURES: Very similar to 10044 

BY: Wilcox, Lofgren 
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Rock Numbe r 10047 
2 7  

CHEMISTRY 

Si 02 . 1 6  Li = 1 6 . 3 1  ( NAA )  
T i  Oz = 9 . 43 Rb = 

o .  ( I D )  
Al z Q3 9 .  K = ( I D) 
FeO :::: 1 9 . 1 1  Ba = (XRF) 
MnO = 0 .28  ::::: 1 94 ( I D )  
MgO 5 . 67 Cr 
Cao = 1 2 . 1 5  V = 1 3  ( X RF ) 
Na20 = 0 . 45 = 92 (NAA ) 
K20 0 . 1 1  N i  = 20 . 04 ( X RF) 
P2 Os  = 0 . 1 1  Co = 1 2 . 2 (NAA) 
s = 0 . 1 8  Cu = 1 6  (X ) 
Cr2 Q 3  0 .  18  1 3  ( X  ) 

T h  Q . 724 (ID ) 
TOTAL . 7 2  u = 0 (ID )  

= 334 ( X RF) 
Hf = 13 . 2 (NAA ) 
Nb = 2 3  ( X  ) 

Qtz = 3 .  
Or = 0 .  RARE EARTH 
Ab = 3. 
An = 2 4 .  l a  1 1 .  3 
D i  = 29 . 29 = 

Hy 1 9 . 3 3  Pr  = 

Ne Nd 
01 = - Sm = 1 8 . 9 
C hr = 0 . 2 7 = 2.71 
I lm  1 7 .  91 Gd  
Apa = 0 . 24 Tb = 4 .  1 

Dy = 

99 . Ho 7 . 9 TOTAL 
= 

Tm 1 00 Mg/ ( Mg+Fe ) 
= 

= . 6 Yb 1 8 . 2  
An/Ab/Or = l Lu 2 . 88 

y = ( X  ) 
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ROCK NUMBER : 10049 
WEIGHT : 193 g DIMENSIONS : 10 x 5 x 3 . 5  cm 

BINOCULAR DESCRIPTION 

COLOR : Dark gray 
SHAPE: Angul ar, ta bular 
FABRIC: Very f i ne gra i ned, crysta l s  barel y v isi ble 
COHERENCE : Tough 

Fracturing : Few, nonpenetrati ve 
VARIABILITY: Homogeneous 
SURFACE: Hackl y, fracture scul ptured surface 
ZAP PITS: Few , gl ass- l i ned pi ts wi th  whi te ha l o, appropr i a te l y pl aced 

fracture exposes th i rd di mensi on of p i t and revea l s  that  the ha l o  
extends beneath  glass li n i ng. 

CAVITIES: Vesi cles and vugs, vesi cl es a bundant, . 2  to l . 5  mm, smooth 
walled ; few vugs, i rregul ar in shape and genera l ly l arger than vesi cles 

SPECIAL FEATURES: Concentra t i on of pi ts very locali zed . One of 
toughest rocks (i s now t he " touch-rock" on di splay i n  the Smi t hsoni an) 
returned from the moon. Al so one of the more angul ar rocks 

BY: Lofgren, Fronde l 
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3 0  Rock N umber 1 0049 

CH EtH ST RY 
MAJ OR ELEMENTS TRACE AN D M I NOR  EL EMENTS 

Si 02 = = 

T i  02 = 
41 .00 L i  
11 . 30 Rb = 6.2 ( ID) 

Ah03  9 . 5 K = 

= = 
2 90 ( ID) 

FeO 18.7 Ba 330 ( I D) 
MnO = 

= 
0 . 25 Sr = 160. 8 ( ID) 

MgO 7.03 Cr = 

CaO = 

= 
11 . 0 V = 

Na2 0 0.51 Sc = 80.9 ( NAA) 
K2 0 = 0.36 N i  
P2 Os  = 0.20 Co = 24  (NAA) 
s = Cu = 

Cr2 Q3  = 0.32 Zn = 

Th = 4 . 03 (NAA ) 
TOTAL l 00. 17 u = 

= 

Q . 814 ( NAA ) 
Zr 
Hf = 

= 

17 . 3 ( NAA) ClP�� NORM Nb 
Qtz = 2.54 
Or = 

= 
2. 13 RARE EART H EL EM ENTS ( I D) 

Ab 4.32 
An = 2 2 . 57 La 28 . 8  
D i  = 

= 
25.42 

= 

Ce = 82.8 
Hy 20 . 82 Pr 
Ne Nd = 

= = 
62 . 8  

01 Sm 22.3 
Chr = 

= 
0.47 Eu = 2 . 2 9 

I l m 2 1 . 46 Gd = 2 9.3 
Apa = 0.44 Tb = 

Dy = 

= 

33.4 
TOTAL 100. 17 Ho 

Er = 30.9 
100 Mg/(Mg+Fe ) = 40 . 1  Tm = 

An/Ab/Or = 78/15/7 Yb = 20 . 2  
Lu = 

y = 
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ROCK NUMBER : 1 0050  
I 1 1 4 . 5  g D IM EN SI ON S :  5 x 4 x 3 . 5  cm  

B I  

COLOR : Med i um g ray (sa l t and pep per ) 
SHA PE :  Subrounded to rounded wi t h  s u  l ar 
FABR I C :  Coa rse g ra ined , equ i granu l a r 
COHERENCE : Coherent 

Few, n on i ve 
! A B I L I TY : Homogeneou s 

I rregu l ar ,  d u s t  covered (wel ? } ,  
P Pi t s  not read i l y  v i s i  e ,  on l y  ha l oe s  p re 

g l a s s  centers ; d u s t  probab l y h i de s  many p i  
CAV ITI  V u g s  i rregu l ar u p  to 5 mm , l i ke m i aro l i t i c  cav i t ies  

wi t h  c rysta l s o f  pyroxene and  p l ag i o c l a se i n g  cavi t ies , 
2 0% by vol ume .  
ECIAL F EATURES :  Very s i mi l ar to 1 0044 , but  more vug s  

BY : Lofgren , Frondel 
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CHEM I STRY 
( 3 ) TRACE AND  M I NO R  EMENTS  

S i  02. 4 0 .  L i  = 1 1  ( I D )  
T i 02 = 1 1 . 1 2  Rb = o . 7 5 ( I D )  
Al  2 03 9 .  K = ( I D )  
FeO = 1 7 . Ba = ( I D ) 
MnO = 0.26 Sr = . 3  ( I D )  
MgO = 7 .  Cr = 

CaO = 1 1 .  V = ( X RF ) 
Na2 0 = 0 .  S c  = . 5 ( NAA ) 
K2 0 0 .  N i  = 2 

0 .  
( XR F ) 

P2 Os = Co = 14 ( XR F ) 
s = 0 . 1 3  Cu 2 ( X RF ) 
Cr2 0 3  = 0. Zn = ( X R F ) 

Th  = 

2 
o .  ( I D )  

TOTAL 1 00 .  2 2  u = 0 . 1 ( I D )  
Zr = ( X RF ) 

Cl PW NORM Hf = 1 3 . 5  (NAA) 
Nb = 2 1  ( X RF ) 

Qtz = 

Or = (NAA) 
Ab  = 

An = La = 8 . 2 
Di  Ce 
Hy = Pr = 6 . 2  
Ne  = Nd = 3 6  
01 = Sm = l 5 .  l 
Chr = 0. Eu  2 .  1 5  
I l m  = 2 1 . Gd 1 9 . 9  
Apa = 0 .  1 7  Tb = 4 . 3  

Dy = 

TOTAL Ho = 
l 00 . 

4. 9 
E r  = 

1 00 Mg/ ) ::= 44 . 7 
Tm = 

An/Ab/Or = 1 4/ 1  Yb 1 2 . 9  
L u  = 

l rj ' 8 
y = 3 ( XR F ) 
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ROCK NUMBER: 1 0057 
WEIGHT: 919 g DIMENSIONS: 11  x 10 x 6 cm 

BINOCULAR DESCRIPTION 

COLOR : Medium to dark gray 
SHAPE: Subrounded , potato shape 
FABRIC: Fine-grained, equigranul ar 
COHERENCE :  Tough 

Fracturi ng: Few, nonpenetrati ve, two sets of fine fractures, one 
coarse fracture subparallel to rounded surface 

VARIABILITY :  Homogeneous - except grain size coarser near vugs 
SURFACE: Irregul ar, dust adheres very well (1.-1elded?). Some small 

patches ( c 2  cm square ) of bl ack gl assy spl atter noted on several 
exterior surfaces 

ZAP PITS: Many - mostly j ust the white haloes in evidence, sparse 
yell ow-brown glass i n  some pi ts. One pit, 15 mm diameter depressio� , 
5 mm speck l ed white center. 

CAVITIES: Vugs and vesi cles: vugs irregular up to 4 mm diamete i '  
plagioclase a nd pyroxene protrude into them ; vesicl es a �e smooth 
wal l ed ,  0. 5 - 1. 5 mm d i ameter , 15 - 20% by volume 

SPECIAL FEATURES: Inclusion of 5 mm x 2 . 5  mm (rounded ) lighter 
col ored rock fragment that is nonvesicul ar 

BY : Chao, Lofgren 
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Rock Number 10057 3 6  

CHEMISTRY 

E AND M I  ( 2 )  
Si 02 40 . L i  = 1 4  ( NAA ) 
Ti 02 = 1 1 .  4 Rb ::; 5 . 9  ( ID ) 
Al z Q 3 = 9 . 42 K = ( I D )  

= 19. Ba = 3 1 9 ( X RF ) 
MnO = 0 . 22 = 173. 3 ( I D )  
MgO 7 . 65 Cr = 

CaO l O .  V = 47 ( ) 
Na2 0 = 0 .  = 87 ( NAA ) 
K2 0 = 0.3 Ni = 2 ( X RF )  

O s  = 0 .  18  Co .4 ( NAA ) 
s 0.26 Cu = 2 ( XRF ) 
Cr2 Q 3  0.35 Zn :::: 2 ( ) 

= 3 .  ( I D )  
TOTAL 1 00.36 u = o .  ( I D )  

Zr 517 ( X RF )  
Hf Cl PW NORM 

= 1 6 . 9  { ) 
Nb = . 7 ( XRF ) 

l .  0 1  
Or  = l .  77  EARTH EL ENTS ( NAA ) 
Ab = 4 . 70 
An 2 2 . La  28 . 2  
D i  = . 33 Ce = 7 5  
Hy . 4 1  Pr = 

= Nd 69 
01  = Sm ::; 20.8 
Chr  = 0 .  5 1  Eu 2. 1 8  
1 1  m 2 1 . Gd 26 
Apa = 0 .  = 

5 

Dy = .7 
Ho 6 . 4  1 00 .  1 0  
E r  ::; 1 9  

l 00 Mg/ = 41 . 3 
= 

Yb An/ Ab/Or "' 1 6/6 18. 8 
Lu ::; 2 . 66 
y ( 
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ROCK NUMBER :  10058 
WEI g D IONS : 5 . 5  x 5 . 5  x 5 cm 

B 

COLOR : Li ght gray ( salt and pepper) - browni sh 
Subangular , rounded on three , one at fractured 

surface, lly blocky 
C: grai , equigranular 

COHERENCE: Fri abl e 
Fracturi ng :  Many - nonpenetrati ve , randoml y ori 

VARIABILITY: Homogeneous 
E :  Granulated , 1 patches ass wi th globular surfaces ;  

herent du (welded?) 
ZAP PITS: d isti p its ,  j loes and chalky to lky whi 

fel 
CAVITI Vugs wi th i rregu l ar shapes up to 3 mm , all crystal 

protrude i nto vugs 
SPECIAL FEATU Coarsest grai ned Apoll o 1 1  ba ts 

Chao , Lofgren 
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Roc k Number 1 0058 
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CHEMISTRY 

EL EMENTS (3 ) ENTS 

S i 02 ::: . 63 L i  ::: 1 1  . 4  ( I D )  
T i 02 = 9 .  91 Rb = 0 .98 ( ID) 
Al 2 0 3 ::: l 0 .  98 K = ( I D )  
FeO ::: 1 8 . 06 Ba :::: 1 1 7  ( I D )  
MnO  = 0 .  S r  ::: 21 8 .3 ( D) 
MgO 6 .  1 7  Cr = 1 960.0 (NAA) 
CaO = 1 1 . 8 1  V = 46 ( XRF ) 
Na2 0 0.  Sc = .8 {NAA) 
K20 = 0 .08 N i  ::: 2 ( X RF ) 
P2 0s = 0 .  1 3  Co = 1 4  .4 (NAA) 
s = 0 .  1 9  Cu 2 ( X R F ) 
Cr2 Q3 = 0 .  Zn = 2 (XRF ) 

Th 1 .  l (MS) 
TOTAL 1 00 .  l 0 u = 0 . 2  (NAA) 

Zr = 3 76 ( XRF ) 
= 1 1 . 2 (NAA) Cl PW NORM 

Nb = .4 ( ) 

Qtz = 2 .  
Or ;;:: 0.47  ( I D )  
Ab 5 . 5  
An 26 . = l l .  5 
Di = .76 Ce 40 .2  
Hy = 1 9 . P r  :::: 

Ne  Nd = 4 1 . 2 
01 = Sm 1 7 .2 
Chr 0 .  Eu = 2 . 64 
I 1 m  = 1 8 .82 Gd ::: 2 3 .6 
Apa = 0 .28 Tb = 

Dy = 2 7  
Ho = 

TOTAL . 91 
E r  1 6 .3 
Tm = 

100 Mg/ ( Mg+Fe )  = . 8  Yb = 1 5 . 5  
An/Ab/Or .. 82/ 1 7 /1  Lu 2 .  1 4  

y ::: 
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K NUMBER : 1 0062 
I G HT :  78 . 5 g D I ME NSION S : 4 x 2 . 5  x 1 . 7  cm 

B I  ION 

Med i um to k 
S ubrounded , bl oc ky 

I C :  Medi um grai ned , equ i g ran u l ar 
RENC E :  Coherent 

turi ng : Few , non i ve , spa1 1 -l i ke 
VAR IAB I L I TY :  Homogeneou s 
SURFAC E : Granular ,  i rregular ; kly on fresh su rfaces 

P P IT S : Few on  one su ce , none on  other s ; gla s s  i pi ts up  to 
1 mm i n  d i ameter 
I T I  V ugs  and vesi e s ;  v u g s  i rregular s hape , l i  same 

tal s  a s  i n  the roc k 
IAL F EATURES : 1 u i surfaces 

Kramer 
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Roc k N r 1 

CHEM ! 
EMENTS M H JOR ELE�ENTS 

= . 8  Li  = 

1 0 . Rb ( ID) 

= 
10. 22 K = 

= 
660 

0 . 81 
( ID )  

19 . 22 Ba l ( I  ) 
MnO ::: 0 . 3 Sr  = 1 96 . 4  

= 
(I ) 

7. 08 Cr = 

::: 

11 . 47 V = 75 f 

\ ) 
0 . 41 Sc = 74. 7 ( NAA) 
0 . 08 N i  = 

= 

15. 008 ( ) 
0 .  12 Co ::: 

= = 
13 ,, 8 ( NAA ) 

s 0. 16 Cu 4 ( NAA ) 
03  ::::: 

Th  ::: 0 . 9  ) 
TOTAL 99 . 60 u = 

= 
0. 27 

(X 
( NAA ) 

Zr  319 ( XRF) 
Hf ClPW NORM 

= 11. 8 ( NAA) 
Nb = 

0 .  
Or = 0 . 47 (ID) 

= 3 . 47 
An 25. La = 14.5 

. 17 Ce = 44 . 8  
Hy = . 27 Pr = 
Ne = Nd :::: 37 . 5  
01 Sm = 13 . 7 
Chr = Eu = 2. 06 
I l m  ::: 20 . 40 Gd ::: 18 . 2  
Apa :::: 0. 26 Tb = 

Dy = 2 4 

. 44 Ho TOTAL 
::: 

Er ::: 1 8 
100 Mg/ Tm = 

An/Ab/Or = 
39 . 6  Yb = 12. 3 

12/2 L u  = 

= 
7 3  

y 101 · ( 
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ROC K  NUMBER : 10069 
WEIGHT : 1 19 . 5  g DIMENSIONS : 7 x 5 x 5 cm 

BINOCULAR D ESCRIPTION 

COLOR : Dark to med i um gray 
SHAPE : Su bangular to angu l ar ,  i rregular 
FABRIC : Fi ne grai ned , equ i granular 
COHERENC E : Fr iable 

Fractur i ng :  Few , nonpenetrat i ve ,  mai nly rehealed 
VARIABIL ITY : Homogeneou s  
SU RFAC E :  Hackly ,  locally smooth , d u s t  adher i ng on al l su rfaces 
ZAP PITS : Few glass -l i ned p i ts u p  to 1 mm wi th  whi te haloes on one 

s urface - none on others 
CAVITIE S : Ves i cles and vugs i n  eq ual q uant i t i es ; ves icles are s pheri cal , 

smooth ,  and glass l i ned . V ugs are very irregu lar i n  shape and 
crystal l i ned . 

S P ECIAL FEATURES : Several unp i tted surfaces 

BY : Twedell , W ilcox , Lofgren 
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Rock Number 1 0069 
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CHEM I STRY 

ENTS  

0 2  4 0 .  Li  1 7.2 ( I D )  
T i 02 = 1 1 . Rb = 5 . 7  ( I D )  
Ah 03  = = 7 .  K 2438 ( I D )  
FeO = 1 9 .  61 Ba = ( I D )  
MnO  0 .  S r  = 1 5 5 .  6 ( I O) 
MgO :::: 7 .  7 7  Cr  = (NAA) 
CaO l 0 .  7 V = (XRF) 

:::: 0 .  5 9  Sc  ::: 72 . 4  (NAA) 0 
K2 0 = 0 . 29 N i  = 3 (XRF) 

Os = 0. 2 Co = (NAA) 
s 0 . 26 Cu :::: 12 (NAA) 
Cr2 = 0 . 36 2 (XRF) 

Th  
TOTAL 99. 83 = u 0. 78 (NAA) 

= 2 (X ) 
Hf 1 7 . 8 (NAA) 
Nb = (X RF) 

Qtz = 1. 36 
Or l .  EARTH ELEMENTS (NAA) 
Ab = 4. 
An = 1 8. 06 La . 7 

= 27 . = 65 
Hy = . 5 9 P r  :::: 

Ne = Nd 
01 Sm = 1 8  
Chr  0. 54 = 2 . 04 
I lm = 22 . 0 1  Gd 
Apa 0 . 44 Tb 4 . 8  

Dy = 

Ho 6 . 9  
TOTAL 99 . 57 

E r  = 

1 00 Mg/ (Mg+Fe) = . 4  Tm = 

Yb 20. 8 An/Ab/Or = 7 20/7 
Lu = 2 . 67  
y = 1 69 
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ROCK NUMBER: l 0071 
\./EIGHT: 1 89 . 5  g DIMENSIONS: 10 x 5 x 3 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium light gray 
SHAPE: Subangular , kno bby, ; rregular , elongate 
FABRIC: Fine-grained , equigranul ar e xcept for few large olivine 

crystals 
COHERENCE: Friable 

Fracturing: Few - nonpenetrative 
VARIABILITY: Grain size variable , olivine up to l mm and rare 
SURFACE: Irregular, dust adhering 
ZAP PITS: Man y glass-lined pits on nearly all surfaces , some 

are raised above rock surface and have white haloes 
CAVITIES: Large vesicles more or less spherical with variable 

crystal 1 ining 
SPECIAL FEATURES : Largest vesicl es of Apollo 1 1  basalts 

BY: Smith, Twedell , Warner 
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4 8  Roc k Number 1 00 7 1  

C HEM ISTRY 
MAJ OR  ELEMENTS TRACE AND M I NOR  ELEMENTS 

Si 02 = 40.51 L i  = 1 7 ( OES ) 
Ti 02 = 

= 

1 1  . 87 Rb 

= 

7 . 9
= 5.93 

A l 20 3 1 K 
( I D )  

= 2740 . 0  
FeO 

= 

1 9 . 6 5  Ba 

Mg
= 

327 
( I D )  

MnO 0 . 25 Sr 
= 

1 60 .  9 
( I D )  

O 7 . 5 1  2290 ( 
( 

= 
NA,ll,
I D )  

= C r" = ) 
CaO 1 0 . 48 V 92 ( NAP, ) 
Na20 

= 

= 0 . 53 Sc = 7 7  ( NAA ) 
K20 = 0 . 30 N i  = 

= = 
6 . 9 ( OES ) 

P2 Os 0 . 22 
= 

Co 28 ( NAA ) 
s Cu 1 1  ( NAA ) 
Cr2 Q 3  = 0 . 35 

= 

Zn -

Th 3 . 36 
TOTAL 9 9 . 58 

= ( I D )  
u . 859 ( I D )  
Zr =- 562 (NAA ) 

C l PW NORM Hf = 1 6 . 6  
----

( NAA ) 
Nb = 24 ( OES ) 

Qtz = 2.60 
Or 1 .  7 7  
Ab 

= 
( I D )  

= 
RARE EARTH E L EMENTS 

4.48 
An = 1 8 .  32 La 28 8 
D i  = 

= 

26 , 69 Ce 
= 

= 83 . 5  
Hy 22 . 1 8  P r  
Ne Nd 64 . 5  
01 

= = 

= Sm 22 . 7  
C hr = 0 . 52 Eu = 2 . 32 
I l m  = 

= 
22 . 54 Gd  
0 . 5

= 29 . 3  
Apa 8 Tb = 

Dy = 33.5 
TOTAL 99 . 58 Ho = 

Er = 

= 
21 . 3 

1 00 Mg/ (Mg+Fe ) = 40.05 Tm 
An/Ab/Or = Yb = 

= 
20 . 5  

74 . 5/ 1 8 . 3/ 7 . 2  Lu 2 . 87 
y = 1 62 ( OES ) 
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ROCK NUMBER: 1007 2  
WE IGHT: 447 g D IMENSIONS : 8 x 8 x 5 cm 

COLOR : i um to dark gray 
SHAPE: Angular , blocky, i d imensi onal  
FABR F i ne gra i ned, equ granular 
COHERENCE :  Coherent 

Fracturi ng :  Few, nonpenetrati ve 
VARIAB ILITY : Homogeneous  
SURFACE: Hackly 
ZAP P Few whi te haloes and chalky whi te materi al  on one su 

o have no pi ts 
CAV IT I  are large (up  to 10 x 11  mm) o ften i i cately 

l i ned w i th a boxwork needle-like pl i oclase and i lmeni 
vesi cles are present but not plenti ful 
ECIAL FEATURES : rgest , most ul ar vugs wi th la euhedral 
crys s .  

BY: Lofgren 
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Rock Number 1 0072 
5 1  

CHEMISTRY 
MAJOR  EL EMENTS ( 4) TRACE AND  M I NOR  ELEMENTS 

Si 02 = 

= 

40. 26 - Li = 14 ( OES) 
Ti 02 12. 07 Rb = 5. 72 (ID ) 
A h 0 3  = 7.93 K =

= 

2 539 (ID ) 
FeO 19. 58 Ba = 2 94 ( XRF) 
MnO  = 0.23 Sr = 1 68. 2 (ID ) 
MgO = 7.8 Cr = 
CaO = 10 . 41 V = 62 (XRF) 
Na2 0 = 0.53 Sc  = 7 7  ( OES) 
K2. 0 = 0.28 Ni = 3 (XRF) 
P2 Os = 0. 18 Co = 27 . 2  ( NAA) 
s = 0 . 24 Cu  2 (XRF) 
Cr2. Q 3  = 0 . 36 

= 

Zn  = 2 (XRF) 
T h  = 3 .  156 (ID ) 

TOTAL 99 . 87 u = 0.857 (ID ) 
Zr = 504 ( XRF) 
Hf = 

= 

12 ( OES) C l  P11 NORM Nb 27 . 8  ( XRF) 
Qtz = 2.22 
Or = 

::: 

l .  65 RARE EARTH ELEMENTS ( NAA ) 
A b  4.48 
An = 18 . 43 La = 2 2.7 
D i  == 

= 
26 . 44 Ce = 69 

Hy 2 2.5 5 Pr = 
Ne = Nd = 51 

C h
01  = Sm = 17. 9 

r = 

= 

0.53 E u  = 
I l  m 2 2 . 92 Gd = 26 

2 . 07 

Apa = 0.39 Tb = 4.3 
Dy = 

= 
31 . 2 

99.63 Ho 6.8 TOTAL Er = 16 
1 00 Mg/ ( Mg+Fe) = 41. 5 

Tm 
Yb 

= 

= 
= 
= 

16. 6 An/Ab/Or 75/18/7 Lu 2. 24 
y = 1 61 (XRF) 
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ROCK NUMBER: 10092 
WEIGHT: 46 g DIMENSIONS : 4 . 2  x 3 x 2 . 6  cm 

BINOCULAR DESCRIPTION 

COLOR: Medium light gray 
SHAPE: Angular 
FABRIC: Fine grained, equ i granular 
COHERENCE: Tough 

Fracturing: Few - nonpenetrative, one penetra tive 
VARIABILITY: Homogeneous 
SURFACE: Irregular, coa ted with  patina (shatter crust) ; one fresh 

surrace 
ZAP PITS: Many glass-li ned pits up to 0 . 8  mm diameter on 2 faces, 

few on one other, and none on the rest 
CAVITIES: Vugs up to 30% by volume, crystal lined a nd up to 5 mm 

diameter 
SPECIAL FEATURES: Originall y par t  of sample 12002 a nd designa ted 

12002,22, only recently given separa te sample number 

BY: Twede 11 
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Roc k  N r 1 2 

CHEM I STRY 
MAJ OR D M I NOR  EL EM EN T S  

Si 02 . 8 5  Li 
T i 02 l 

Al 2 0 3 = 9 .
0 . 

44 K = 

= 1 9 . 3

MnO 0.30 
5 

8. 
:::: 

MgO 
CaO = 1 0 .  V 

0 = o .  = 82 { NAA ) 
K2 0 = 0. N i  = 

= P2 0 .  

s = 

Co = 1 9 . 3  ( NAA ) 
= 

Cr2 Q3 = Zn = 

= 

TOTAL u = 

6.8 Cl PW NORM Hf = ( NAA ) 
= Nb  

Qtz = 

Or = ENTS 
Ab 
An = 7 . 3  

= = 

Hy = 

Ne  = Nd 
01 2. 

= 

Chr 
8 . 9  

0 .  Eu = 

= = 

l .  48 
Il m 20 . 64 
Apa = 0 .  1 5  2. l 

Dy = 

TOTAL .22 Ho 
Er = 

1 00 Mg/ ) = 44. 0 
= 

An/Ab/Or = 1 1  / 1  Yb = 8 .  l 
= l. 22  

y = 

Ref : J .  M .  B l anc rd , D .  p .  ( l r i .  1 1  
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ROCK NUMBER: 12002 
WEIGHT: 1529 . 5  g DIMENSIONS: 11 x 9 x 6 cm 

BINOCULAR DESCRIPTION 

COLOR: Speckled medi um brownish gray 
SHAPE: Subrounded 
FABRIC: Holocrystalli ne  granular 
COHERENCE: Tough 

Fracturi ng: One promi nent fracture - nonpenetrati ve 
VARIABILITY: Homogeneous 
SURFACE: Smooth 
ZAP PITS: Few 3 -4 mm di ameter glass li ned pi ts 
CAVITIES: Vugs are rare, evenly di stri buted 
SPECIAL FEATURES: Dust adheres strongl y to surface 

BY : Morri son, Warner, Anderson 
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Roc k N umbe r 1 2002 
58 

CH EMISTRY 

-�MAJOR  - -EL  -EH ---ENT S TRAC E AND MINOR E L EMENTS 
Si 02 = 

= 

43 . 56 Li 

= 

Rb  
= 

Ti02 2 . 6  = l .  04 ( I D )  
/\12 03 7 . 87 K = 

= = 
467 ( ID )  

FeO 21 . 66 Ba 67 . 2  ( I D )  
MnO = (ID)  
MgO 
Cao 

= 
0 . 28 Sr l 

14 . 38 Cr = 
01 

= 

5620 (NAA ) 
8 . 26 V = 175 ( O ES ) 

Na2 0 = 0 . 23 Sc = 38 . 3  (NAA ) 
K 2 0  = 0 . 05 Ni = 

P 2  Os = 0 .  11 Co = 

63 . 9  (XRF )  
65.8 (NAA ) 

s = 0 . 06 Cu = 

= = 

4. 6 ( XRF ) 
Cr2 0 3  0 . 96 Zn l .  5 ( XRF ) 

Th = 0 . 7470 ( ID )  
TOTAL l 00 . 52  u = 0 . 2 1 90 ( I D) 

Zr = l 06 ( XRF ) 
2 . 49 (NAA ) C l P\.J NORM Hf = 

Nb  = 8 . 5 (XRF )  

Qtz 
Or 

= 

= 0.3 RAR E  EARTH ELEMENTS ( I D) 
Ab = l .  95  
An = 

= 
20 . 29 La 

Di 
= 6 . 020 

16 . 55  Ce 
Hy 

= 

= 29 .  01 Pr 
Ne Nd 

= 
l 7 

= = 12 . 30 
01 = 25 . 77 Sm 4 . 24 
Chr = 

:: 

l .  41 E u  
= 

= Q . 8530 
I l m 4 . 94 Gd :: 5 . 65 
Apa = 0.24 Tb = 

Dy = 

= 

6 . 34 
TOTAL 1 00 . 47 Ho 

Er = 3 . 89 
100 Mg/(Mg+Fe ) = 5 5. 0  Tm = 

An/Ab/Or = 90/9/1 Yb = 3.78 
L u  = 

y = 39 ( XRF ) 
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ROC K  NUMBER : 
WE IGHT : D I MENSI ONS : 9 x 8 x 4 cm 

B I NOCULAR DESC R I PT I ON 

COLO R :  
SHAPE : Subrounded , a a t - topped  dome 
FABR I C : Ho l oc l l i ne l ar 
COHERENC E :  

F ractu r i ng : i ve ,  para l l e l  to and  
VAR I L I TY :  

SURFACE : 
ZAP P I TS : 
CAV IT IES : cm3 

SPEC IAL FEATU ke i n  two pieces  in ca n ,  mus t have 
had at l ea s t  one fracture . 

BY : Warner 
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Roc k  N umber 1 2004 
6 1  

CHEM I STRY 

( 2 )  

Si 02 = = 44 . 91 Li 
T i  = 2 .  Rb ::: 

1 1  (NAA) 

= 
1 . 1 23 ( I O )  

Ah ::: 8 .  K 
FeO :::;; 2 1  .34 = 5 5  (XRF) 
MnO  = 0 . 29 S r  . 3  ( I D ) 
MgO 1 2 . 60  Cr = 4200 (NAA) 
CaO = 9 . 02 V = 1 45 (XRF) 
Na2 0 = 0 .  Sc .8 (NAA) 

0 0 .07 N i  = ( X  ) 
P2 0 s  = 0 . 07 Co = 47. 9  (NAA) 
s = 0 .07 Cu 9 (XRF) 

Q3 0. 61 Zn = 3 (XRF) 
Th = o .  ( I D )  

TOTAL 1 00 .29 u 0 .303 ( ID )  
Z r  = 1 1 0 (XRF) 
H f  = 5 .  l (NAA) C l  P�v NORM 
N b  7 (XRF) 

Qtz = 

Or = 0 . 4 1 ENTS (NAA) 
Ab = l .  
An = 2 1 . = 5 .4 3 
Di = 1 9 .  Ce  1 5  
Hy ::: 36.29 Pr  = l .  9 
Ne = Nd = 1 2 .9 

= 01 1 4 .  86 Sm 3 . 2  
Chr 0 .  Q . 82 
I l m  = 5. 39 = 4 . 7  
Apa = 0 .  1 5  Tb Q . 97 

Dy = 5 . 5  
Ho TOTAL 

= 1 . 4 
1 00 .  = 3 . 84 

Tm 1 00 M g/ (Mg+Fe ) = 5 1 . 3 3 . 1
An = 

Yb /Ab/O r 9 1  / 7  / 2  
::: 7 

Lu  = 0 .  
y = (XRF) 
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ROCK NlJMBER: 12005 
WEIGHT : 482 g DIMENSIONS : 10 x 5 x 5 cm 

BINOCULAR DESCRIPTION 

COLOR: Charcoal gray surface with white patches and streaks 
SHAPE: Subrounded to rounded 
FABRIC: Holocrystalline granular 
COHERENCE: Coherent 

Fracturing: Few, one penetrative, most nonpenetrative 
VARIABILITY: Grain size variations, some areas of coarser pyroxene 

and olivine especiall y  near major fracture 
SURFACE: Granulated, pulverized appearance, initially dust covered 
ZAP PITS: Many black glass-lined pits ranging up to 1 mm in diameter . 
CAVITIES: Vugs have irregul ar distribution ; average density 1/cm2 . 

Shape irregular but roughly equidimensional, 1-2 mm diameter. 
Olivine and ilmenite on vug walls. 

SPECIAL FEATURES: Black glass is set up on a white pul verized mound 
that is extremely fragil e and easily destroyed by handling. 

BY: Butler, l�arner 
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64  Rock Number 1 2005 

CHEM ISTRY 
MAJOR ELEMENTS TRACE AND M I NOR ELEMENTS 

S i02 = = 

T i 02 = 
41. 56 L i  
2.76 Rb 

Al203 
= 

= 5 . 30 K 
FeO = 

= 

22.27 Ba 
= 

MnO 
= 35 

0. 30
( ID) 

= 

Sr 83 ( XRr) 
MgO 

= 

1 9 . 97 Cr 
= 

= 5200 (MAA )  
CaO 6.31 V 
Na20 = 0 .  16 Sc 

= 

= 37. l ( NAA)
K20 0.04 N i = 90 ( tlAA ) 
P2 Os 

= 

= 0 . 04 Co = 

= 

71 ( W\A ) 
0.04 Cu 

Cr203 0.7
= 

= 5 Zn = 

Th 
TOTAL 99 . 50 

= 

u = 

Zr = 

= 
66 (XRF ) 

Cl P�� NORM Hf 2. 4 (NAA )  
Nb = 4 . 3  ( XRF ) 

Qtz = 0 . 24 
Or RARE EARTH ELEMENTS (NAA ) 
Ab 

= 

= l .  35
An = 13.63 la 
D i  
Hy 

= = 
= 

14 . 28 Ce 1 0 . 2
21 . 57 Pr 

Ne = Nd 
01 

=
= 41. 96 Sm =

= =
2 . 99 

Ch r l. l Eu 0 . 62 
Ilm = 5.24 Gd 
Apa 

= 
= 0.09 Tb O. 77

Dy =

TOTAL 99 . 46 Ho =

Er =

Tm = 
100 Mg/ (Mg+Fe ) ;: 61  . 5 An/
Ab/Or - 89 . 55/8.9/1 .5 5 Yb = 2.66 

Lu = 0 . 41 
y = 28 (XRF ) 



6 5  

ROCK NUMB ER: 1 2006 
WE . 4  g DIMENSIONS : 6 x 6 x 4 cm 

BI 

COLOR : M ed i um 
SHAP E : Su brou , f l at  bottom ha s ang u l ar 
FABRIC : hyt i c  
COHERENCE :  Coherent 

Fracturi ng: Few , nonpenetrative 
VARIABILITY: Crys coarser near vug s  and grow out i nto vugs  
SURFAC E :  Granu l , d u s t  covered 
ZAP P Few p i ts , g l a s s  l i ned a on ra i mound s 
CAVITIES: s are i ar , cry s  l bounded , up  to 1 0  mm i n  

d i ameter . g s  are arranged i n  p l anes . 
IAL ES : P yroxene l up  to 3 mm l ong rad i  i n  

three d i mens i ons 

BY : Greenwood, Hei 
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Ro c k  Numbe r 1 
6 7  

CH  IS  TRY 

rnENTS AND M I NOR EL ENTS 

44 . L i  
= 2. Rb  = 

= 7 . 6 7  K = 

:::; . 94 Ba ( I D )  
MnO = 0 .  Sr  = 89 ( XRF ) 
MgO = 1 4. 67 Cr  = 6 (NAA) 
CaO = 8 .  1 3  V = 

Na 2 0  = 0 . 20 Sc = 40 . 1 ( NA/\ ) 
K2 0 = 0 . 05 Ni = 1 1 0  ( rJAA )  
P2 0 s  = 0 . 05 Co = ( NAA) 
s = 0. 06  Cu  = 

Cr2 Q3 = 0 .91 Zn = 

Th = 

TOTAL 99. u = 

Zr = 97  ( XRF ) 
Hf 3 . 0  ( NAA ) 

C Pl1 
Nb  = 6. 4 ( ) 

= 0 .  RARE EARTH EMENTS ( NAA ) 
Ab  = l .  
An 1 9 . 88 L a  
D i  :::; 1 6. 64 Ce = 1 5 . 7 
Hy = 34. Pr  = 

Ne = Nd 
01 = Sm 3 .  7 7  
Chr  :::; Eu = 0. 72 
I l m  G d  = 

Apa = Tb = 1 . 0 2  

Dy = 

TOTAL . 73 Ho = 

E r  = 

Tm 1 00 Mg/ (Mg+Fe ) 
= 

.5 Yb An/Ab/Or - 3 . 3  90.91 /7 . 74/ 1 .  Lu 0 .  

y = 3 1  (XRF ) 



6 8  

ROCK NUMBER ; 12007 
WEIGHT: 65 . 2  g DIMENSIONS: 5.5 x 3. 2 x 4. 0 cm 

BINOCULAR DESCRIPTION 

COLOR : Reddish brown 
SHAPE: Angul ar 
FABRIC: Hol ocrystal l ine , porphyritic 
COHERENCE: Coheren t 

Fracturing :  Few, one penetrative ( l ength of l ong axis of rock) ; 
most nonpenetrati ve 

VARIABILITY : Homogeneous 
SURFACE: Granul ated, dust adherent 
ZAP P ITS : None 
CAVITIES: Vugs between e l ongate crystal s ,  diameter greater than 0. 2 mm 
SPECIAL FEATURES: Pyroxene and pl agiocl ase form radiate cl usters. 

Fractures are subparal l e l to l ong axis of rock. 

BY : Heiken 
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Roc k  N umber 1 2007 
70  

CHEMISTRY 
MAJOR ELEl� ENTS TRAC E AND MINOR EL EM ENTS 

Si 02 = 46.42 Li = 

T i  02 = 

= 
3 .90 Rb 

Ah03 
= 

1 1  . 28 K = 

FeO = 1 9.05 Ba = 9 1  
Mn O 

( I D )  
= 0.28 Sr = 1 42 ( XRF) 

MgO = 5.8G Cr = 1980 ( NAA) 
CaO = 1 1 .  S2 
Na 2 0  

= 
0 . 3

V 
= 2 Sc = S?. . 3 ( NAA) 

K 20  0 . 08 Ni 
P2 Os = 0. 1 0  Co = 

= 
26 ( MAA) 

Cr2Q3 
= 

= 

0. l 0 Cu  
0 . 28 Zn 

Th 
= 

TOTAL 99. 1 9  u 
Zr 

= 

= 1 56 ( XRF) 
ClPW NORM Hf = 6 . 4  ( NAA ) 

Nb = 1 0  .0 ( XRF) 
Qtz = 3 . 89 
Or = .47 --RARE -

= 
EART H  E L EM ENTS UJAA) 

Ab 2 . 71 
An = 29 . 1 1  La 
D i  

= 

= 23 . 24 Ce 
Hy 3 1 . 64 

= 

Ne 
= 

23.6  
Pr = 

= Nd 
01 

= 
= Sm 

Chr 0.41 
= 

= 
6.4 

Eu = 1 .  20 
I l m  = 7.4 1 Gd 
Apa 

= 
= 0. 22 Tb = 1 . 48 

Dy = 

TOTAL 99.09 Ho = 

Er = 

1 00 Mg/(M
"' 
g+Fe ) = 35 . 4  Tm 

Yb 
= 

5 . 3 An/Ab/Or 90 . 15/8. 39/1 .46 
= 

Lu  = 0 .  77 
y = 51  ( XRF )  



7 1  

ROC K  1 2 008 
WEIGHT : 58 . 4  g DIMENSIONS : 2 x 3 . 5  x 5 cm 

BI I ON 

COLOR : gray to ack 
SHAPE : bangu l a r ,  l ens-sha ped 
FABRIC : Vitrophyric 
COHERENCE : Coherent 

r i ng :  non ti ve 
I ILITY : Homogeneous  

SURFACE: Smooth  with adamanti ne cl eavage pl a nes 
PITS : on B , one gl ass 1 i pi t (2 mm ) ;  most pits 

001 to 0. 4 mm 1 ined wi t n. bo th smooth  a nd bubb l y gl ass 
CAV I No ne 

FEATURES : Fi nest x ,  cl osel y es 1 2009 12015 

BY: Greenwood , i ken 
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Rock Number 1 2008

CHEM I STRY 

Si 42. L i  = 

02 4 . 4 5  = 

Ah 0 3  = 7 .98 K = 

FeO = 21 .94 Ba = 5 1  ( I D ) 
MnO 0 . 30 Sr  = 1 30 ( XR F )  
MgO  :::: 1 2 . 33 Cr = 4200 ( NAA) 
CaO = 8 . 97 V = 

Na2 0 0 . = 52 . 4 ( t�AA) 
K2 0 = 0. N i  

Os ::: 0 . 07 Co = 5 1  ( ilAA ) 
s 0. 08 Cu = 

Cr2 = 0 . 6 1  Zn 
Th = 

TOTAL 99 . 78 = u 
= 1 1 7  ( ) 

Hf = 3 . 8  ( f�AA) Cl  PW 
Nb = 5 . 9 ( XRF ) 

Qtz = 0 . 3 
Or  = ( NAA) 
Ab 2. 1 2
An = . 5 1 la = 

D i  = 1 9 . 56 = 1 6 . 9  
Hy 30 . 1 7  Pr = 

Ne  = Nd = 

01 = 1 7 . 5 5  Sm 5 .

Chr = 0.90 
= 

Eu = 1 .
I l m  = 8 . 45 Gd = 

Apa = 0 .  1 5
= l .

Dy = 

TOTAL 99 . 70 Ho 
Er 
Tm = 

Yb  4. 9l 00 Mg/ (Mg+Fe ) = . 0  
An/Ab/Or = 89 . 48/9  . 23/1 
. 29 0 . 71

y :::: ( XRF ) 
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ROCK NUMBER: 12009 
WEIGHT : 468.2 g DIMENSIONS: 10 x 7 x 5 cm 

BINOCULAR DESCRIPTION 

COLOR: Dark gray (N6 to N7 ) 
SHAPE : Subangul ar 
FABRIC : Vitrophyre 
COHERENCE : Coherent 

Fracturing : Many nonpenetrative subparall el to s urfaces ,  
1 to 0. 5 cm apart 

VARIABILITY: Homogeneous 
SURFACE: Irregu l ar du st adheres strong l y, a few smal l wh i te 

powdered areas .  Al l but one surface are fre sh 
ZAP PITS: Non e  
CAVITIES: Three large egg - shaped cavities with smooth wal l s  

(1. 5 x 3 cm) , (5 x 3 cm) , (2 x 2 cm ) Few vug s -1 rrn n diameter 
SPEC IAL FEATURES : O l ivine phenocry sts , ol ivi ne laths i n  matrix 

BY: Butler ,  Warner, Wa nes 
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76 
k N umbe r 1 2009 

CHEM I 
MAJOR ELET 1ENTS INOR ELEMEN TS 

Si 02 = . 03 L i  = 

T i 02 Rb = l .  ( ID) 
Al2 03 ::: 

2 . 90 
8. 5 9  K = 1 (XRF) 

= 2 1 . 03 60 
= 

{ XRF) 
= 95 . 6  ( 

MgO = 
0 .  

1 1  . 5 5  Cr = 

) 

CaO = 9 .  V = 1 5 3 ( XRF) 
N a 20  = 0 . 2 3  S c  ( l�AA ) 
K2 0 0 . 06 N i  51 . 9 ( XRF) 

0 . 0 7 Co 49  ( XRF ) 
s = 0. 06 Cu ::: 4 1  ( XRF ) 
Cr2 03 = 0. 5 5  = 30 ( XRF) 

Th  = 0.  881 ( I D) 
TOTAL . 77 u o .  (ID) 

= ( XRF) 
Hf = 4 Cl PW ( ) 
N b  6 ( ) 

Qtz 
Or  = 0 .  
Ab  l .  
An ::: . 2 2 6 .  l 
D i  = 

Hy ::: 

20 . 05 1 6 . 8 
. 3 1  

Ne = Nd = 1 6  
01 = 1 1 . Sm = 4 .  
Chr 0 .  Eu 0 .  94 
Ilm 5 .  51 Gd 5 . 2  

= 0. 1 5  Tb = 1 . 1 1  
= 7 . 1 3  

TOTAL 
= 

= 3 . 6 

1 00 Mg/ (Mg+Fe) = . 5 Tm 

An/Ab/Or = go;s;
Yb 3 . 74 

2 Lu 0 . 5 5 1 0 
y = 



1 1  

ROCK NUN BER : 1 
I l g D IMENS ION S : 5 x 5 x 4 cm 

B INOCULAR DESCRIPTION 

COLOR : brownish to cha rcoal gray , fresh med i um  to 
light gray 

SHAPE : Rounded 
FABR IC : Hol l1 ine granula r ,  iating tabula r  crys ls 

HERENCE : Toug  
i ng: None 

VARIAB ILITY : Homogeneous  
SURFACE : Smooth , dust strongly a dheres 
ZAP P Few ass lined its , 3 mm di 
CAV ITI smooth-wan vesi es mm di Lined with 

c 1 ea r glass 
SP I F RES: Dust difficult to brush off 

BY: Wa rner , Gibson 
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k N umbe r 1 20 1 1 
7 9  

CHEMISTRY 
M I NOR EL 

Si 02 46 . 63 Li  
T i  02  = 3 .  Rb = 

Al z :: 9 .  77 K = 

= 1 9 .53 = 7 1  ( I D )
MnO = 0.29 S r  = 1 1 3 (X RF ) 
MgO = 8 . 26 Cr 4050 ( ) 
Ca O = 1 0 . 63 V 
Na2 0 0 . -· . 2 ( NAA) 
K20 = 0 . 06 Ni :: 

O s  = 0 .07 Co = (rJAA ) 
s 0 . 06 Cu 
Cr2 Q3 = 0.59 Zn 

Th  
TOTAL 

= 

u = 

= (X )
Hf A )  Cl 

= 3. 7 (NAPW 
N b  = 7.4 (XRF ) 

Qtz 1 .  
O r  = 0 . RARE EARTH 
Ab = 2. 1 2

( NAA ) 

An = = 

= . 6 1 = 1 3 . 9

Hy . 68 Pr 
Ne
0 1

Nd 
Sm  5 . 0

Chr
I l m

= 0 . Eu = 0 . 95 
= 6 . = 

Apa = 0 .  1 5 1. 
Dy = 

99 . Ho = 

Er 
1 00 Mg/ (Mg+Fe

=

) . 0

An/Ab/Or Yb = 4 . 2
9 1  . 1  2/7 . 60/ 1 .27 L u  = 0 . 6 2 

y 39 (XRF )  



8 0  

ROCK NUMBER : 
WEIGHT: 

1 201 2 
1 7 6 . 2  g D IMENSIONS :  6 x 6 x 4 cm 

BINOCULAR DESCRIPTION 

COLOR: Med i um gray 
SHAPE: Subangul ar, blocky 
FABRIC: Holocrystalline 
COHERENCE: Coherent 

Fractur i ng:  Many, nonpenetratiye, irregular orientation 
VARIABILITY: Irregul ar distribution of vugs 
SURFACE: Smooth to granular 
ZAP PITS: None observed 
CAVITIES: Many vu�s of variable size containing e l ongate crystals 
SPECIAL FEATURES: Pyroxene and olivine crystals pronounced and 

structure is open making crystal s easy to p i ck out 

BY : Anderson , Gibson 
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Roc k  N umbe r 12012 82  

CH EMISTRY 
MAJ OR ELEf,J E NTS  TRACE AND M I NOR E LEM ENTS 

Si 02 44 . 17 Li =

Ti02 = 

= 
2. 64 Rb = 

Al 203 7 . 71 = 

FeO 
K 

= 20 . 69 
0 

Ba 56 
MnO 

( I D ) 
= 0 . 3 Sr 

= 

89 (XRF ) 
MgO 

= 
14 . 37

= 

Cr = 4780 ( IJAA ) 
ca o 8 . 47 V = 

Na20 = 0 . 21 Sc = 

= = 
4 1 .  9 (NAA )

K 20 0. 06 Ni 60 ( fJAA ) 
P2 Os = 0 . 09 Co = 56  ( rMA) 
s = 0 . 07 Cu 
Cr2 =Q3 0 . 69 Zn =

T h  
TOTAL 99. 47 

= 

u 
Zr = 99 ( XRF ) 

Cl PI-J N ORM Hf = 3 . 4  (NAA ) 
Nb 6 . 6  ( XR F )  

Qtz = 

Or 0.35 RARE EART H E LD1 ENTS (NAA ) 
Ab 

= 

l .  78 ----
= 

An = 1 9 . 9 2 La 
Di = 17.81 Ce =

= = 

1 3 . 8 
Hy 33 . 14 Pr 
Ne Nd 
01 = 20 . 1 8 Sm 4 . 02  
C hr 1 . 02 Eu 0 . 76 
I l m = 5 . 01 

= 
Gd 

Apa 0 . 2
=

Tb = 1 . 1 7  
Dy =

TOTAL Ho 9 9 . 4  
=

Er =

1 00 Mg/(Mg+Fe ) = 55 . 3 Tm =

An/Ab/Or - 3 . 4  90 . 33/8 . 06/1 . 61 Yb =

Lu = 0 . 47 
y = 33 (XR F )
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IG 
K NUMBER : 

159.
1 20 1

4 
4 

g D SI 5 x 5 x 4 cm 

Med i um gray 
S u bangu l ar ,  rectan g u l a r  
Holocrystalline ,  rphyritic 

E: Coherent 
Few, non penetrati ve 

Homogeneous 
Granu l a ted 
Only one gla s s  

va 

Eu u p  1 c m  1 o in s 

G i  



-

1 c m 

. 5  m m  

84 

1 20 1 4  



8 5  

CHEM I 

MliJOR TRACE AND MI EL EMENTS 

S i  45. 34 L i  = 

T i 02 = 2 . 6 8  Rb = 

A h 0 3  8 . 00 K = 

FeO . Ba ( I D )  
MnO = 0 .  ( X RF ) 

13 . 85 Cr = 4450 (NAA) 
8 . 63 V = 

Na2 0  = 0 .  2 1  Sc = 
K2 0 

. 8  ( NAA ) 
= 0. Ni 

0 . 05  
= 40 

5 4 
{ �lAA ) 

P2 Os 
0 ,  

= = ( NJ\A )  

Cr2 
s 

Q3 
= Cu 
= 0 . 64 Zn 

1 2  
= 

TOTAL l 00 . 
T h  
u = 
Zr = 101 ( X RF ) 

C -l PW 
Hf 3. 3 ( N.l\A) 
Nb  6. 8 (XRF ) 

= 0. 35 ELEMENTS 
Ab = 1 .  
An ::: 20 . 71  La 
Di = 1 8 .  1 4.7 
Hy . 1 3  Pr = 

Nd = 

01  = 1 4 . 92 Sm = 4 .  1 4  
C h r  = 0.94 Eu = 0. 
Il m = 5 .  Gd = 

Apa = 0 .  1 1  1 .  0 1  
D y  = 

1 00 . 05 Ho 
= 

l 00  Mg/  ) = .8 
Tm = 

An/Ab/Or Yb 3. 3 
. 67/7.78/ 1 .  

= 

L u  = 0.53 
y ( X RF )  
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ROCK NUMBER: 12015 
WEIGHT : 191 .2 g DIMENSIONS: 4 x 4 x 2 cm 

BI NOCULAR DESCR I PTION 

COLOR: Med ium to dark gray, brownish tint 
SHAPE: A ngular 
FABR I C: Vitrophyre 
COHERENCE: Coherent 

Fracturing: Many, few penetrative 
VARIABILITY: Homogeneous 
SURFACE: Irregul ar, dust adheres strongly 
ZAP PITS: Few pits on one slightl y rounded surface 
CAVITIES: Vu gs, irregularly-shaped, 0 . 2  to 2 .mm . One large (4 x 2 . 5 cm) 

smooth-wall ed, crystal-lined vesicle. 
SPECIAL FEATURES: Grain size increases near vugs. Suggestions of shock 

BY: Brett, Harmon, Gibson 
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8 8  Rock Number 1 2015 

CHn.l ISTRY 
MAJOR ELEf�ENTS TRACE AND M INOR ELEMENTS 

Si 02 = 44 . 98" L i  = 

T i02 = 

= 
2 .  86 Rb = 

A l 2 0 3 8 . 57 K = 

FeO = 20 . 1 8  Ba = 6 1  
MnO 0 . 29 Sr 94 

( I
( XR

D )  
= = F) 

MgO = 

= 
11 . 88 Cr = 

CaO 9 . 21 
( trnA) 

V = 
4600 

Na2 0 0 . 23 Sc = 

= = 
46 . l ( N,l\A) 

K2 0 0 . 06 Ni 50 ( NAA) 
P2 O s  = = 

= 
0 .06 Co 51 ( Ni\.L\) 
0 . 07 Cu = 

Cr2 Q 3  = 0.68 Zn = 

Th 
TOTAL 99 .07 

= 

u = 

Zr = 

= 

1 1 0 ( XRF ) 
Cl P1� NORM Hf 3 . 5  ( t�AA ) 

Nb = 6 . 6 ( X �F )  
Qtz = 

Or = 0 . 35 RAR E EARTH EL EMENTS ( NAA) 
Ab = 

= 

l .  95 
An 22. 18 La 
D i  = 

Hy 
= 

= 

19 . 22 Ce 16 . 3 
38 . 66 Pr 

Ne = Nd 
01 

= 
= 10 .08 Sm 4 . 3 1 

Chr 
= 

= 1 . 00 Eu = 0 . 81 
I l m  = 

Apa 
= 

= 

5 . 43 Gd 0 .  13 Tb = l . 05 
Dy = 

TOTAL 9 9 . 00 Ho = 

Er = 

100 Mg/(Mg+Fe) = Tm 51 . 2 
= 

Yb 3 . 7  An/Ab/Or = 90 .6/7 . 95/1 .45 
= 

Lu = 0 . 53 
y = 35 ( XR F) 



8 9  

ROC K NUMBE R :  1 201 6 
I GHT : 2 028 . 3  g DI IONS : 1 7 . 5  x 1 2 . 5  x 10 cm 

BI  ION 

COLOR : Med i um to l ight gray 
bangu l ar ,  one concave 

Hol ocry s ta l l i ne 
E :  Co herent to 

Many , non 
Fractur i ng i cau s i ng var i ab l e 

rence . Cav i ti e s  i rregu a y d i s  
Irregu l ar ,  du st  ad heres s 

Few 2 mm gl a s s  1 i  p i ts 
C AV Few ves i c l e s , some e coal esc  and a p pear vuggy -

s ome crysta l  faces v i s i bl e  
S P  IAL FEATU RE S : C ha l  ky-wh i  s u  ma i a 1 or cru st i s  

pro b l y  l d s par s hocked by parti c l e s  t t cau sed gl a s s  l i ned p i t s  

BY : th , Harmon 
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Rock Number 1 16 
9 1  

CHEM I 
rnENTS EM EN TS 

S i 02 = 42 . L i  
T i 02 = 4 . 02 Rb = 

Ah 03 = 7 . 23 K 
= . 64 = (ID) 

MnO 0 .  30 = 1 ( )
MgO 1 2  . 65 Cr = 3950 ( NAA) 
CaO  

0
= 8 . V = 

= 0 . 22 Sc :::: 49 . 4  ( r�A/\ )
K2 0 0 . 06 Ni 25 

Os = 0 . 08 = 

(NAA) 
54  (NAA) 

s 0 . Cu =
Cr2 Q3 = 0 . =

Th  =

TOTAL 99 . u =
Zr  1 1 7 ( X  )

Cl PW Hf = 6 . 3  ( M/\A)
6 .  1 Nb = ( )

Qtz =
Or = 0 . ( NAA) 
Ab = l . 86 
An = 1 8 .  56 La  = 

1 8 . = 1 6 . 2
Hy 32 . Pr  = 

Ne = Nd = 

01  = 1 8 . 21 Sm 5 . 5 
Chr = 0 .

= 

Eu 1 .
I l m 7 . 63 Gd = 

Apa = 0 .  1 7  Tb = 1 . 4 2  
Dy = 

TOTAL Ho 
98 . 97 

=

=1 00 Mg/ (Mg+Fe) =
Tm 49 . 9  

An/Ab/Or ;;;; Yb 5 . 0 
89 . 33/8 . 96 /  1 . 7 1  L u  = 0 . 67 

y = 45 



9 2  

ROCK NUMBER: 1 2017 
WE I GHT : 53 g D I MENS IONS: 5 x 3 x 2 . 5  cm 

B INOCULAR DESCR I PTION 

COLOR: Medi um gray , sal t and pepper 
SHAPE : Su brounded pyram id  
FABR I C : Hol ocrystal l i ne granu l ar 
COHERENCE: Coherent 

Fractur i ng :  Very few , nonpenetrati ve 
VAR IAB I LITY :  Homogeneous rock wi th  gl ass coveri ng part of surface 
SURFACE: Granu l ated 
ZAP P ITS: Many on rou nded surfaces , most with gl ass l ini ng 
CAVIT IES : None 
SPECIAL FEATURES: The gl ass coveri ng part of surface has no i mpact 

pi ts and a variabl e thickness . It is modest l y fractured and has 
a few vesicl es .  Surface under gl ass resembl es remain i ng surface 
of rock 

BY: Anderson, Gibson 

• 
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94  Roc k  Number 12017 

CHEM I STRY 
MAJOR EL EMENTS  TRACE AND M I NOR EL EMENTS 

Si 02 = L i  = 

T i0 2  = 
47 . 27 
3 . 37 Rb = l . 06 ( NAA ) 

A l 2 0 3 = 

= 
10 . 02 K = 

FeO 19 . 72 Ba = 1 50 ( NAA ) 
MnO = 

= 

0 . 29 Sr = 118 ( XRF ) 
MgO 7 . 63 Cr  = 3460 ( NAA ) 
CaO = 10 . 97 V = 

Na2 0  = = 

K2 0 = 
0 . 27 Sc 47 . 4  ( NAA ) 
0 . 09 N i  = 

P2 = O s  0 . 09 Co = 

= = 
45 (NAA ) 

s 0 . 03 Cu 
Cr2 Q 3  = 0 . 5 2 Zn  = 

= 

1 . 02 ( NAA ) 
Th  2 .  19 ( NAA ) 

TOTAL l 00 . 27  u = 

Zr  = 

= 

180 ( NAA ) 
C l PW NORM Hf 6 . 7  ( NAA ) 

Nb = 

Qtz = 2 . 76 
Or = 0 . 53 RARE EARTH E L EMENTS ( NAA ) 
Ab = 2 . 28 
An = 2 5 . 86 La = 17 .  l D i  = 23 . 57 Ce = 49 
Hy = 37 . 87 Pr  = 

Ne = Nd = 40 
01 = Sm = 9 . 6 5 
Chr = 0 .  77 Eu = l .  36 
I l m  = 6 . 4  Gd = 

Apa = 0 . 2  Tb = 

Dy = 

TOTAL 100 . 24 Ho = 

Er = 

1 00 Mg/ (Mg+Fe ) Tm 40 . 8  
= 

An/Ab/Or "' Yb 90/8/ 2 
= 8 . 08 

Lu = 

= 
1 . 2 6 

y 
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ROCK NUMBER: 1 2018 
787 g DIMENSIONS: 8 x 6 x 6 cm 

B I  

COLOR: Neutral gray N 7  to N 6  
SHAPE : Subangu l ar  
FABRIC: Holocrystalli ne . gran ular 
COHERENCE: Coherent 

Fracturi None 
VARIABI L  Homogeneou s 
SURFACE: nul ar to smooth 

P gla s s  li pi a bout 1 mm di 
I Few i rregularl haped vugs i ni ng randomly ori 

crystals 
SPECIAL FEATU Cru shed plagi ocla se o n  s urface of rock 

cha ·1 ky whi Pyroxene more nea r  vugs . 

BY : Butler, Wanes ,  Anderson 
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Roc k Number 1 201 8 
97 

CHEM I STRY 

TRACE AND M I NOR EL EMENTS 

S i  02 ::: 43 . 9  = L i  7 .  5 1  ( I D )  
T i 02 = 2 .  Rb :: 1 .  ( I D )  
Ah :: 7 . 97 K :: ( I D )  
FeO = 20. 96 Ba :: 60 . 3  ( I D )  
MnO 0 .  Sr = 89 . 3  ( I D )  
MgO :: 1 5 . 23 Cr = 3690 ( NAA ) 
CaO :: 8 . 33 V = 1 40 ( XRF ) 
Na20 = o .  Sc = 38 . 9  ( NAA )  
K2 0 = 0 . 05 N i  = ( XRF ) 
P2 :: 0 . 07 Co = ( NAA ) 
s :: 0 .  Cu 8 ( X RF ) 
Crz :: 0 .62 Zn :: 2 ( XR F ) 

Th  = Q . 879 ( I D )  
TOTAL 1 00 .  26 u :: 0 . ( I D )  

Zr :: ( X R F ) 
Hf = 2 . 48 ( NAA ) 
N b  = 5 ( X R F ) 

Qtz :: 

Or :: 0 . 30 ( I D )  
Ab  :: 1 .  
An = . 6 1  :: 

= 1 6 . 74 Ce :: 1 5 . 9 
Hy = 29. 46 Pr 
Ne :: Nd  :: 1 1 . 8 
01 = 25 . Sm = 3 .  91 
Chr = 0 .  91 Eu = o . 834 
I l m  = 4 . 92 Gd = 5 . 5 5  
Apa 0 .  1 5  Tb :: 

Dy = 6 .  
1 00 .  2 1  Ho TOTAL 

= 

= � . 8 
Tm 1 00 Mg/ (Mg+Fe ) = 56 . 4  

:: 

Yb An/Ab/Or 
= 3 . 42 = 91 /8/ 1  Lu  = 0 . 

y 30 (XRF ) 



98  

ROCK NUMBER : 12019 
WEIGHT : 462 . 4  g D IMENS I ONS : 9 x 7 x 6 cm 

BINOCULAR DESCRIPTION 

COLOR : L i g h t  to med ium c harcoal gray 
SHAPE : Subrounded , hemi spher ical wi th  flat bottom 
FABRIC : Holocrystall i ne 
COHER ENCE : Coherent  

Fractur i ng :  Few , nonpenetrati ve ;  two perpend icular fractures 
VAR IAB IL ITY : Homogeneou s 
SURFACE :  Smooth 
ZAP PITS : Few glass l i ned p i t s  (0 . 5- 2  mm ) ,  more p i t s  on rou nded 

s i de t han flat s i d e .  L i ned wi t h  b l ack glas s ran g i ng i n  t h i cknes s 
from 0 . 02 to 0 . 2  mm . The p i t s  are 0 . 2  to 0 . 5  mm deep . 

CAV IT I ES :  Few vug s , many are f i l l ed wi th  du st  
SPECIAL FEATURES : F lat s i de was probably the bottom for s i g n i f i cant 

period  of  t ime on  lunar surface 

BY : G ibson 



. 5  m m  

9 9  

1 2 0 1 9  



k Number 12019 

NOT ALLOCATED 

02 L i  
T i 02 = Rb 
Ah 03 :::: K 
FeO = Ba 
MnO = Sr 
MgO = = Cr 

= Cao V = 

0 = Sc = 

K2 0 :::: N i  
O s  = Co 

s :::: Cu 
Q 3  :::: 

Th  
TOTAL u 

Hf 
NORM Nb 

Qtz ::: 

Or = 

Ab  = 

An :::: 

D i  = 
Hy = = 

Ne = Nd 
01  = Sm 
Chr = = 

I l rn  = 

Apa = 
Gd  
Tb = 

Dy = 

Ho TOTAL = 

Tm = 
l 00 Mg/ {Mg+Fe ) = Yb = 
An/Ab/Or "' Lu  = 

y = 



1 0 1  

ROCK NUMBER: 1 2020 
WEIGHT : 3 1 2 g DIMENSIONS : 8 x 6 x 6 cm 

COLOR : Spec k l  brown i sh charcoal gray 
SHAPE : Subangu l ar ,  g i onal dipyram i d  
FABRIC : Ho l ocrystal l ine granul ar 

Fr i ab l e to coherent 
Fracturi ng :  Many , one penetrative p l anar frac ture 

VARIABILITY :  Homogeneous 
SURFACE : Hac kl y ,  appear to most l y  freshly broken 
ZAP PITS: Few g l ass- l ined p i  
CAVITI Many vugs  i rregu l ar shape and variabl e  size up  to 4 cm .  

Pyroxene , i vine , and p l agiocl ase in vugs 0. 1 to  2 mm 
SPECIAL FEATURES : Crystal s i n  vugs wou l d  be good r si e crystal 

studies 

BY : Warner 
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Rock Number 12020  

1 03 

CHEMI STRY 

( 3 )  

02 = 44 . L i  5 . 7 ( ) 
T i 02 :: 2 .  Rb  o. 997 (ID) 
Ah :: 7 .  77 K = 468 (ID) 
FeO :::: 2 0. 98 ::: 64 . 4  

= = 
(ID) 

MnO 0 . 27 Sr . 6  (ID) 
MgO = 14 . 40 Cr 
CaO V = = 8 . 60 146 ( X R F ) 
Na2 0 = 0 .  = 45 . 4  ( NAA )  

K2 0 = 0 . 06 N i  = 5 0  ( ) 
P2  = 0 . 08 Co = (NAA) 
s = 0 . 06 = 13 ( X RF ) 

= 
Cu 

03 0 . 61 Zn :::: 4 ( X R F ) 
Th  = 0 .  71 ( NAA ) 

TOTAL 100 .  u 
= 97 ( X R F ) 

(NAA) 
Cl PW Hf = 3 . 8 

N b  :: 5 ( XR F ) 

Qtz = 

Or = 0 .  
Ab = 

(ID) 
1. 86 

An . 04 = 

Oi = 18 . 30 = 16. 1 
Hy = 

Ce 
3 3 . 1 5  

Ne = 

Pr 
Nd = 1 2  

01  -· 2 0 . 30  Sm = 4. 5 
Chr = 0 . 90 = Q . 839 
I l m = 5 . 24 Gd = 5 . 43 

= 0 .  17 Tb  = 

Dy = 6 .13 

TOTAL Hl 0 0 .  o :::: 

Er :::: 3 .  

100 Mg/ (Mg+Fe ) = 55 . 0  Tm 
Yb 3 . 69 

An/Ab/Or ; 90/8/ 2  
Lu = 

y ::: ( X RF ) 



1 04 

ROC K NUMB 1 
WE I GHT : 1 87 6 . 6 g D IM EN S I ONS : 14 x 1 2  x 8 cm 

B I  D ESCR IPT 

COLOR : i sh c a st  
SHAPE : th a concave ba se . rs 

to 
FABR I C : Coa rse , pegma ti ti c , bladed pyroxene 
COHER ENCE : 

Fractur i ng :  , non penetrat i ve ,  occur  nea r edges and 
concentra on  concave si de 

VAR IAB I L ITY : Chi p mo st  p rotrudi ng corner i s  fi ner gra i ned 
and more oli vi ne ri ch n rest of  sample 

SURFACE :  D u st  , di splays texture well on convex si 
ZAP PITS : Concave s i  pi tted - small pi t s  wi t h  halves - cou 1 d  

s tudy pi o n  i ndi vi dual i ns 
CAV IT I ES : V ugs i on of pla gi ocla se grai ns . Concen tra-

ti on o f  ilmeni near vu gs . No vesi cles 
SPEC IAL F are zoned wi th honey yellow cores 

b rown rims . 

B Y : Wanes 
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106  Roc k  Number 1 2 02 1 

CHEMISTRY 
MAJ OR EL EMENTS  ( 4 )  TRACE AND M INOR EL EMENTS 

Si 0 2  = 

= 
46 . 68 

= 

Rb  
L i  = 8 . 37 ( I D ) 

T i 02 3 . 53 = 1 .  1 4  ( I D )  
Ah 03 

= 
1 0 . 78 

D )  

MgO  
= 

1 9 .  
K = 5 29 ( I D )  

FeO 31 Ba = 

= 
71 . 1 ( I

MnO 
= 

0 . 26 Sr 1 28 .  5 ( I D )  
7 . 39 Cr = 1 870 (NAA ) 

Cao = 1 1  . 38 V = 

= = 
1 60 

Na20 0 . 31 Sc 49 . 8  
( I
(NAA

D )  
) 

K2 0 = 0 . 07 Ni  = 

= = 
1 6  (OES ) 

P2 Os 0 . 09 Co 27 . 7  (NAA ) 
s = Cu = 8 .  1 (NAA ) 
Cr2 Q3 = 0 . 40 Zn = 4 .  1 5  (OES ) 

Th = o . 932 ( I D )  
TOTAL 1 00 . 20 u = 

= 
0 . 261 0 ( I D )  

Zr 1 23 .  0 (OES ) 
C lPW NORM Hf = 4 . 09 (NAA ) 

N b  ::: 1 4  (O ES ) 
Qtz = l .  95 
Or = 

= 
0 . 41 RARE EARTH EL EMENTS 

Ab  2 . 62 
( I D )  

An = 27 . 82 La 
D i  = 

= 

23 . 64 Ce 
= 

= 1 9 .  8 
Hy 36 . 27 Pr 
Ne 

= 

= Nd 1 4 . 4  
01 = 

= 
Sm 

= 

Chr 0 . 59 Eu  
= 

6 . 70 Gd 
= 

4 . 84 

= I l  m = 
l . 1 1 6 
6 . 59 

Apa = 0 . 20 = Tb 
Dy =  . 86 

TOTAL Ho 
1 00 .  20  

= 

Er = 4 . 53 
1 00 Mg/(Mg+Fe ) = 40 . 5  Tm ::: 

4 .  1 2  An/Ab/Or - 90/9/ 1 Lu  
Yb = 

= Q . 64 
y ::: 50 . 5  (OES ) 



107  

ROCK NUMBER : 1 202 2 
WE I GHT : 1 864 . 3  g D IMENSIONS : 1 4  x 9 . 5 x 7 cm 

B I NOCULAR D ESCR I PT I ON 

COLOR : Med i um to dar k  g ray on fre s h  s u rface s , med i um g ray to 
wh i te on  su rface 

SHAPE : Su bang u l a r , b l o c ky ,  i rregu l ar pyrami d  
FABR I C : Crysta l l i ne ,  porphyr i ti c  
COHERENCE : Toug h  

Fracturi ng : None 
VAR I AB IL ITY :  Homogeneou s  
SURFACE : Granu l ated - i s  genera l l y  whi ter  than i nter i o r  o f  roc k ,  

d u st covered . 
ZAP PITS : Ma ny g l a s s - l i ned p i ts ( 2  mm to 0 . 1 mm ) on  a l l su rface s .  

One s u rface a ppear s  l e s s  p i tted a s  i f  i t  were exposed more 
recentl y than re st of s urfa ce . 

CAV I T I E S :  V u g s  - many , u p  to 1 c m  i n  d i amete r , often coa l e sced . 
SPEC IAL F EATURES : D i sti nct s hatter crust enc l o sed ent i re roc k 

BY : Anderson , Horman 
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Roc k N umber 12 
1 0 9  

I STRY 

MAJOR ( 2 )  TRAC E AN D M I  EMEMTS 

S i 02 42 . 77 L i  9. 51 ( I D )  

T i 02 4 . 85 Rb Q . 738 ( I D )  

A1 2 Q 3 9. 08 K ::: ( I D )  

FeO 2 1  . 75 Ba = ( I D )  

= 0 . 25 S r  ( I D )  MnO 
MgO 1 1  . 01 

= 

Cr  = 
( O E S ) 

cao 9 .  V = 
( G RV )  

0 0 .  . 80 Sc  ( NAA ) 
K20 0 .  41 . 9 ( GRV ) 

P2 Os  = 
Ni 

0 . 1 3  Co = 42 . 5  (NAA ) 
s Cu = 8 ( G RV )  

Cr2 Q3  0 . 56 Zn = l .  2 �NAA ) 
0 . 71 

TOTAL 1 00 .  32  
Th  = I D )  
u :::: 0 . 198 ( I D ) 
Zr :::: 180 ( G RV ) 
Hf Cl PW NORM 

= 3 . 4 (NAA ) 
Nb  = 6 ( MS) 

O r  = 0 .  41 RARE EARTH E L EM ENTS ( I D) 
Ab 3 .  
An . 86 La 
D i  19. 42 Ce 

= 

= = 17 . 4 
Hy 28 . 30 P r  
N e  

= 
Nd 14

15
= 

01 = 
. 4  

. 79 Sm 5 .  
Chr 0 . 82 Eu = 

9 .  Gd  7 .  
1 .  

I l m  = 71 
Apa = 0 .  Tb = 

Dy ::: 9 .  
1 00 . 32 Ho = 

Er  = 5 .  

1 00 Mg/ (Mg+Fe ) = Tm 47 . 4  
= 

An/Ab/Or = 86/12/2 Yb :::: 5 . 69 
Lu :::: 

y = ( G RV ) 



1 1 0  

ROCK NUMBER : 1203 1 
WEIGHT: l g D IONS: 5 . 5  x 5 x 5 cm 

BI ION 

COLOR: B rownish gray 
SHAPE: Subangula r, blocky, 
FABRIC: Coarse i , holocrystalline ,  large radiati c ls 
COHERENCE: Coherent to friable 

turing: Ma ny - some 
VARIABILITY :  G ra i n  size varies sli y 
SURFACE: lar 

PITS : 0. 5 mm) glass-li pits 
CAVITIES : Few vu gs, widely scattered (�l mm) . Feldspars in ect 

to form vugs. 
RES: vi sibly zo ned wi ish cores and 

brown rims . 

BY : iken, Chao 
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1 1 Ro 1 2 c k  Number 

CHEM I STRY 
MAJ TRACE AND M I NOR ELEMENTS 

S i 02 = L i  ::::; 

T i 02 = 2 .  Rb = 

Ah = 1 2 . 63 K 
FeO 

= 

= 16 . 78 :::: 60  ( I D )  
MnO = 0 .  = 136 ( XRF ) 
MgO 7 .  13 = 2460 (NAA) 
Cao  1 2 . V 
Na2 0 :::: = 4 8 . 9  ( r�AA ) 
K2 0 = 

0 .  
0. N i  ::::: 

P2 0 s  0 .  26 (r,JAA ) 
s ::: 0 .  Cu = 
Cr2 0 .  = 

Th  
TOTAL . 7 3  u = 

100 ( X RF ) 
Cl P�1

3 . 3  
/ NORM 

( IJAA )  
Nb = 7 . 0 ( XRF )  

Qtz :: 

Or = 

Ab 
( NAA) 

= 

An :: 

D i  
:: 

= = 1 5 . 6 
Hy = = 

Ne  Nd  ::: 

01 ::: :::: 

= 

4 . 2 3  
0. 
5 .  

= 1 . 00 
I l m  = Gd ::: 

Apa = 0 . 1 1  
= 1 . 1 9  

Dy = 

TOTAL Ho 

1 00 Mg/ (Mg+Fe ) ::: .4 3 .  1 Tm 
An/Ab/Or  - 9 1 . 4/ 7 . . 82 Yb = 3. 7 

Lu 0 . 5  5 
y = ( XRF ) 



1 1 3 

ROCK NUMBER: 12035 
WEIGHT: 7 1  g D IM  ENS 5 x 4 x 1 . 5 cm 

BI 

COLOR : Li ght o l i ve 
SHAPE : Subrounded, i al el l i psoi d  
FABR grai ned , granul ar 
COHERENCE: Friab l e 

Fracturi ng: Many, penetrative, no ori en o n  
VARIAB ILITY : Homogeneous 
SURFACE : Granul ated - h 

PITS : None 
CAV ES: Many - i l ar 4 mm , cl ustered . O l i vi ne 

i n  vugs 
IAL FEATURES: Now fragmented i 5 p i eces and fines 

BY : Wones 
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k Number 12035 
1 1 5  

CHEM I STRY 
EMENTS 

Si 02 = 43.1 T L i  = 

T i 02 = 2 .  Rb = 
a .  

Ah 0 3  = 8 .  K = 
(ID) 
( I D )  

FeO = . Ba = . 2  ( I D )  
MnO = Sr = ( I D )  
MgO = 

0. 

CaO = 
15. 
8. 

:::: 

.3 
Cr  
V = 1 30 ( X RF

Na 2 0 = 
) 

0. 21 Sc = 

K2 0 0. = 
. 7 ( NAA ) 

05 3 2.9 
P2 O s  = 

Ni ( X R F ) 
Co = 5 3 .  2 ( NAA ) 

s = 
0 . 06 

= 2 ( XRF
C r2 Q 3  = 

0. Cu 
0 . 49 Zn  = 

) 
2 ( X RF ) 

T h  = o .  ( I D )  
TOTAL 100 . 40 u = 

= 
0 . 1  ( I D )  

Zr  ( X R F ) 

C l PW NORM Hf = 1 ( NAA ) 
Nb = 4 ( XR F )  

Qtz = 

Or :::: 0. (ID) 
Ab = l .  
An = La = 

::: 

20 . 
Di 1 5 . 64 Ce  

. 09 P r  
= 

Hy = = 
11. 5 

Ne = = 
= 

Nd 
= 

8 .  
01 Sm 
Chr = 

3 .  
0 .  Eu o. 7  

I l m  = 

= 

4 . 33 Gd  
= 

= 

= 
4 . 32 

Apa 0. 13 Tb 
Dy = 

TOTAL 
= 

5 . 07 
l 00 . Ho 

Er = 3 . 09 
l 00 Mg/ . 4  

= 
) = 

Tm 
55

An/Ab/Or  = 91/8/1 
Yb ::: 3 .  
L u  = 

y = 
0 . 

2 9  ( X R F )  



1 1 6 

ROCK NUMBER : 12036 
WEIGHT : 75 g D IMENSIONS :  6 x 3. 5 x 3 . 5  cm 

B INOCULAR DESCR I PT ION 

COLOR : Medium gray 
SHAPE : Subangular , elongate , one flat surface 
FABR IC : Medium grai ned , holocrystalli ne ;  crude orientat ion of 

vugs parallel to long dimen s ion of roc k 
COHERENCE : Coherent 

Fractur i ng :  Few - some penetrati ve , extend out from vugs 
VAR IAB I L ITY : Homogeneou s 
SURFACE : Very i rregular , granulated , du sty 
ZAP PITS : None 
CAV ITIES :  Very vuggy (15 volume % )  u p  to 4 mm 
SPEC IAL FEATURES : C rystal s i n  vugs have good crystal faces 

BY : Heiken 
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1 1 8  
Roc k Number 12036 

CHEM I STRY 
MAJOR ELEME IHS TRACE AND M I NOR ELEMENTS 

Si 02 = 

= 
43. l l  Li  = 

Ti  02 3 . 20 Rb = 

Al z Q3 = 6 .  1 6  K = 

FeO = 2 1  . 82 Ba = 56 ( I D )  
MnO = = 

MgO = 

0 .  30 Sr 91 ( X RF) 
1 6 .  7 1  Cr = 4 880 ( MAA) 

CaO = 7 . 46 V = 

Na2 0  = 0 .  1 8  Sc = 

= = 

4 2 . 6  ( NAA) 
K2 0 0 . 06 Ni 60 ( NAA) 
P2 Os = 0 . 0 2  Co = 63 ( NAA) 
s = 

= 

0 . 0 7  Cu = 

Cr2 Q 3  0 . 7 2 Zn = 

Th  = 

TOTAL 99 . 81 u = 

Zr = 

= 

97 ( X RF) 
C l PW NORM Hf 4 . 7  ( MAA) 

Nb = 6 . 6 ( XRF) 
Qtz = 

Or = 

= 

0 . 35 RARE EARTH ELEMENTS ( MAA) 
Ab 

= 

1 . 5 2  
An 1 5 . 82 La = 

D i  = 1 7 . 33 Ce 14 . 0 
Hy = 

= 

29 . 3  
= 

Pr = 

Ne Nd = 

01 = 28 . 23 Sm = 

= = 
4 . 03 

C hr 1 . 06 Eu 0 . 75 
I l m  = 6.08  Gd = 

Apa = 0 . 04 Tb = 0 . 95 
Dy = 

TOTAL 99 . 74 Ho = 

Er = 

1 00 Mg/ (Mg+Fe ) :: Tm 5 7 . 7  
= 

Yb = 3. 5 An/Ab/Or = 89 . 39/ 8. 6 / 2  Lu = 0 . 5 1  
y = 36 ( X RF) 



1 19 

ROCK NUMBER : 1 2 038 
IGHT : 746 g D IONS : 1 2 . 5  x 7 . 5  x 5 . 5  cm 

BI 

COLOR : Interi or i um gray (N5 ) ,  surface medi um dark gary (N4 ) 
E :  Subangular , roughly tri angular and flat 

FABRIC : Fi ne  to medi i ned , equ i granular 
COH ERENCE : Coherent 

ri n g :  penetrati ve , slab-li 
ITV :  y more rou nded i s  more weathered -

opposi ng  s more ar 
SURFACE : Smooth - modestly wi th d ust 
ZAP PITS : Many , some ass-li ned wi whi te halves - more 

n umerous on rounded su 
CAV I : Crystal li ned vugs , more numerous on o ne f of  rock , 

no vesicles 
I AL FEATURES : Pyroxene equant i n  rock but  acicular i n  

BY : Li nd 
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Rock Number 1 2038 

1 2 1  

IS  T RY 

MAJOR ELEMENTS (5 )  EMENTS 

02 = 46 . 83 L i  1 0 . 8  ( ID)  
= 3 . 24 Rb = 0 . 604 

::: 

(ID } 
A 1 z  Q 3  = 1 2 . 48  K (ID ) 
FeO 17 . 76 Ba = 1 (ID) 
MnO = 0 .  Sr = 1 90 ( I D )  
MgO = 6 .  Cr = 21 00 (OES ) 
CaO = 1 1  . 49 V = 1 04 (XRF) 
Na2 0  = 0 . 65 :;; 44 . 6  
Kz O  0 . 07 N i  = 

(NAA) 
2 ( X  ) 

P 2 0 s  0 . 1 4  Co = . 4  
= 

(NAA) 
s 0 . 07 Cu = 8 (XRF) 
Cr2 Q 3  = 0 .  Zn 3 (XRF )  

Th  0 .  5 ( I D )  
TOTAL 1 . 1 5  = u 0 . 1 57 ( I D )  

= 1 60 ( XR F )  
Hf = 5 ( NAA ) 
N b  = 7 (XRF) 

Qtz = 1 .  
Or = 0 . 4 1  
Ab  = 

(ID) 
5 . 50 

An = 30 .  93  = 

Di = . 23 = 35  
Hy = 

Ce 
33 . Pr  = 

N e  = - Nd = 26 . 3  
01 = - = 80 . 2  
Chr = 0 . 4 6  = 2 .  1 9  
I l m  = 6 .  1 5  Gd  = l O .  6 
Apa = 0 . 3 1  T b  ::: 

Dy = 1 1 .  1 
Ho TOTAL 1 00 .  
Er 6 . 1 2  

1 00 Mg/(Mg+Fe) Tm = 
= 40. 8 Yb = 5 . 26 

An/Ab/Or = 84/ 1 5/1  Lu  = 0 . 814 
y = 46 (XRF) 
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ROCK NUMBER : 1 2039 
WE IGHT : 255 g D IMENS I ONS : 7 x 6 x 4 cm 

B I NOCULAR D ESCR I PT I ON 

COLOR :  Med ium gray - s pec k l ed 
SHAPE : Su brounded , pyrami dal 
FAB R IC : Equ i granu l ar 
COHERENCE : Coherent 

Fracturi ng :  One wel ded fracture 
VAR IAB IL ITY : Homogeneous 
SURFACE : Granu l ated , du st covered 
ZAP PITS : Few gl as s - l i ned p i t s 
CAV IT I ES :  Few vugs , wi dely scattered , no ves i c l es 
SPEC IAL F EATURES : No ol i v i ne ,  v i s i b l y  zoned pyroxene 

BY : Morr i son 
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124 Roc k  Number 1 2039  

CHEM I STRY 
MAJOR ELEMENTS TRACE AND M I NOR E L EM ENTS 

Si 02 = 46 . 09" Li = 

T i 02 = 4 . 46 Rb = 

Al 2 03 = 1 0  . 5 2  K = 

FeO = 

= 
20 . 32 Ba = 88 ( I D )  

MnO 0 . 29 Sr = 1 22 ( X RF ) 
MgO = 5.75  Cr  = 

= 

2500 (NAA
CaO = 

) 
1 1 . 6 7 V 

Na2 0 = 0 . 29 Sc = 56 . 0 ( N/\A ) 
K2 0 = 

= 

0 .  l 0 
Os  

Ni  = 

P2 0 . 09 Co = 28 (NAA ) 
s = 

= 

0 . 1 1 Cu = 

Cr2 Q3 0 . 38 Zn = 

Th  = 

TOTAL 1 00 .  07  u = 

Zr  = 1 56 ( XR F )  
C l PW NORM Hf = 4 . 7 ( NAA )  

Nb = 1 0 . 7  ( XRF ) 
Qtz = 3 . 4 7  
Or = 0 . 59 RARE EARTH E LEM ENTS 
Ab = 2 . 45 ( rMA ) 

An = 2 7 . l l La  =

D i  = 25 . 6 7  C e  = 25 . 7  
Hy = 3 1 . 45 P r  = 

Ne = Nd = 

01 = 

= 
Sm 

= 

0 . 5
= 6 . 55

Chr 6 Eu  = l .  1 8
I l m

Apa 
= 

= 

8 . 47 Gd 0 . 2 Tb = l . 66 
Dy = 

TOTAL Ho 9 9 . 96 
=

Er  =

l 00 Mg/ (Mg+Fe ) ::: Tm 33 . 5  
= 

An/Ab/Or = Yb 5 . 5  89 . 9/8 . 1 4/ 1  . 96 
= 

Lu  = 0 .  8 1  
y = 52  (XRF ) 



1 2 5  

ROCK NUMBER :  1 204 0  
WEIGHT : 3 1 9 g DIMENSIONS: 7 x 6 x 5 . 5 cm 

COLOR: Med i um gray N4 
SHAPE : Subrounded ,  equant, 

IC : Med i um i ned, 
COHERENCE : a e to 

Fractur i  Few-non  ve, some rad i ate from a po i nt 
VAR IL Homogeneous 
SURFACE : Granu l ated, i rregu l ar 

P None observed 
CAV IES : Vugs up to 5 mm x 15 mm, weakly oriented , l i  wi th 

euhedral ls. 
IAL No zap p its and weakl y ori ented 

BY : Li ndsay , Sutton 
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1 27 Roc k Number 1 2040 

CHHHSTRY 

( 3 )  I NO R  EL EMENTS 

Si 43 . Li  = 6 .  ( ID) 
Ti02  :::: 2.45 R b  = 1 . 0 ( ID) 
Al 2 03 7 . 27 K :::: 411 ( I D )  
FeO 21 . 0 9  Ba 5 7.2 { I D ) 
MnO = 0 . 27 S r  = 8 5.5 ( I D )  
MgO = 16. :::: 382 6 . 67 (NAA ) 
CaO  = 8 .  V = 1 53 (XRF ) 
Na2 0  = 0 .  17 Sc = (NAA ) 
1<2 0  :::; 0 . 05 N i  :::; 40  (XRF ) 
P2 Os  = 0.06 Co 61. 1 (NAA ) 

= s 0 . 04 Cu  1 3  ( X  ) 
Cr2 = 0 . 63 Z n  8 (XRF ) 

T h  = o .  ( GAM ) 
TOTAL l 00. 3 7  u = 0. 16 ( GAM ) 

Zr = 5 7  (XRF ) 
Hf 2.39 ( NAA ) c·1 PW NORM 
N b  = 2 (XRF ) 

= 

Or  = 0 .  ( I D )  
Ab  = 1 . 44 
An = 1 8 . 93 La  
Di  1 6  . 83 1 5 . 3  
Hy 29 . 09 Pr = 

Ne = N d  = 1 2  
= . Sm = 4.03 
= 0.93 Eu = a .  796 

1 1  m :::: 4.65 Gd  = 5 . 6  
Apa  0. 1 3  

Dy = 6.36 

TOTAL 1 00. Ho = 

Er = 3 .  7 1  
Tm 1 00 Mg/  (Mg+Fe } ;;;; 58 . 2  

= 

Yb :::: 3 . 38 An/Ab/O r  = 9 1 / 7/ 2  L u  0 .  
y = 2 2  (XRF )  



128  

ROCK NUMBER: 12043 
WEIGHT: 60g DIMENSIONS: 4 . 5  x 3 . 5  x 2 . 5  cm 

BINOCULAR DESCR IPTION 

COLOR: Medium gray , dark gray on fresh surface 
SHAPE: Subrounded , ovoi d  rock with broken angular surface 
FABRIC: Medium-grai ned , holocrystalline 
COHERENCE: Coherent 

Fracturing: Few-nonpenetrat i ve on fractured side parallel to 
surface 

VARIABILITY: Irregularly distributed glass s plashes on surface , 
i n terior appears homogeneous 

SURFACE : Granulated , shock crust ,  dus ty ; glass s plash (2 . 5  x 2 cm) 
les s than 0. l mm thi ck - glas s is hi ghly ves i cular . 

ZAP P ITS: P i t s  lined with thin bubbly glas s ,  old surface den sely 
pitted , broken surface pitted but not as numerous . P i t linings  
rai sed above surface of rock . 

CAVITIES: Spherical ves i cles (10 volume %) no orientat i on ( up to 
2 mm) ; surface broken in lab shows crystal lined vugs and 
s pherical ves i cles - vug s ali g ned i n  zones . 

SPECIAL FEATURES : Inclusion of brecci a  in glas s splash on surface -
con tact with basalt sharp and smooth . 

BY: Heiken , Greenwood 
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1 30 Roc k  Numbe r 12043 

CHEM I STRY 
MAJOR EL EMENTS TRACE AND M I NOR E L EMENTS 

Si 02 = 46 . 7 7  L i  = 

T i 02 = 3 . 38 Rb = 

A l 2 03 = 1 0 . 09 K = 

FeO = 

= 
1 9 . 50 Ba = 73  ( I D )  

MnO 0 . 29 Sr = 

= = 
1 1 7 (XRF ) 

MgO 
= 

7 . 68 Cr 
= 

3300 (NAA ) 
CaO l O .  96 V 
Na2 0 = 0 . 2 7 Sc = 5 2 . 4  ( NAA ) 
K2 0 = 0 . 06 N i  = 

P2 Os = 0 . 06 Co = 37 (NAA ) 
s = 

= 
0 . 07 Cu = 

Cr2 03 0 . 50 Zn  = 

Th  = 

TOTAL 99 . 6 3  u = 

Zr  = 123 (X RF ) 
Hf C l PW NORM 

= 4 . 0  (NAA) 
Nb = 7 . 5  (X RF ) 

Qtz = 2 . 40 
Or = 

= 
0 . 35 RARE EARTH EL EMENTS (NAA ) 

Ab 2 . 28 
An = 26 . 1 4  La = 

D i  = 23 . 43 Ce = 1 7 . 7  
Hy = 37 . 6 7 Pr = 

Ne = = 

01 = 
Nd 
Sm = 5 . 25 

Chr = 0 . 7 4 Eu  1 . 00 
1 1  m = 6 . 4 2  

= 

Gd = 

Apa = 0 .  1 3  Tb = l .  2 5  
Dy = 

TOTAL 99 . 56 Ho = 

Er  = 

1 00 Mg/ (Mg+Fe ) = 4 1 . Tm 3 
= 

Yb = 4 . 4  
An/Ab/Or .:; 90 .  83/7 . 94/1 . 2 3  Lu  = 0 . 6 3  

y = 40 (XR F )  



1 3 1  

1 2044 
D IMENS IONS : 3 . 5  x 2 x l . 5  cm 

B I NOCULAR DESCR I PT I ON 

COLOR : Med i um gray on  fre s h  s u rface 
Su brounded , e l ongate 
Hol ocrysta l l i ne ,  med i um g ra i ned 

i a b1 e 
Many- s evera l  penetrat i ve , i rreg u l ar enta t i on 

Homogeneous  
Gran u l a ted , i rregu l ar 
P i  not o bv i ou s ,  s ome c h a l ky wh i te 

have 
ned vugs i , no ve s i  e s  

Bro ken i n  s evera l p i ec e s  

BY : ken , Greenwood 
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Rock Numbe r  1 2044 
1 3 3  

CHEMISTRY 
EM ENTS 

S i 02 :: L i  :: 

T i  R b  :: :: 

Ah 0 3  :: K :: 2 1 1 0  ( I D )  
FeO :: :: 380 ( I D )  
MnO :: Sr = 

MgO :: Cr  :: 2 5 90 ( NAA ) 
CaO V 
Na2 0 = :: 37 . 9  ( NAA ) 
K2 0  = Ni  :: 

Os = = 

:: 

Co . 5  ( NAA ) 
s Cu  
Cr2 Q3 Zn  = 

Th 
TOTAL u = 

= 350 ( NAA ) 
Hf . PW 

= 1 2 9 ( NAA ) Cl 
N b  = 

Qtz 
Or :: ENTS ( I D )  
Ab :: 

An :: 

:: 

la = . 1 
Ce :: . 6  

Hy Pr = 

Ne Nd 54 . 8  
01 :: 1 6 . 7 
Chr = 

Sm 
Eu l .  72 

Il m :: = 19. 8 
Apa = 

Gd 
Tb = 

Dy 2 1 . 2 0  
Ho TOTAL = 

Er 13. 3 

1 00 Mg/ (Mg+Fe) = Tm :: 

An/Ab/Or '" 
Yb :: 1 2 . 9 
Lu :: 1 .  7 6  
y :: 



1 3 4 

ROC K NUMBER :  1 2045 
I GHT : 63 g D IMENSIONS : 5 x 3 . 5  x 2 cm 

COLOR : Med i um to dark gray 
SHAP E :  Subrounded , one s i de fl the other convex 
FABRIC : F i  ra i ned  granul a r  w i th ol i v i ne phenocrysts 
COHERENCE :  herent 

Few netrat i ve fractures nonpenetrat i ve 
Homogeneou s  

k l y 
Many g l a s s - l i ned p i  , l i ni ng s  a re fractured 

CAV I TIES:  Vugs and ves i cl es (�5 vo l ume % ) , vugs to u 
SP ECIAL FEATURES : Pyroxene-browni s h ,  o l i v i ne-app l e green up to 

3 x l mm 

B Y : Dahl em , Wone s 
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1 3 6  Rock Number 1 2045 

CHEM I STRY 

MAJOR TRACE M I NOR EL EMENTS 

S i 02 = 42 .  30 L i  = 

T i 02 = 4 . 78 Rb = 

Ah 0 3  = 8 . 06 K = 

FeO = 22 . 09 = 52  ( I D ) 
MnO  :: a .  :: 

= 

136 ( XRF) 
MgO 11 . 6 3  4060 ( NAA ) 
Cao = 9 . 09 V :: 

Na2 0 
K2 0 

= o .  = . 0  ( NAA ) 
= 0 .0 7  40 ( NAA) 

Os ::: 0 .09 
N i  ::: 

Co = 52  ( NAA ) 
s = 0 . 09 Cu ::: 

Cr2 03 ::: 0 . 59 Zn  

TOTAL 99 . 34 
Th 
u = 

112 ( XRF ) 
Hf Cl  PW 

4 .5 ( NAA) 
N b  = 5 . 3  ( XRF  J 

Or 
= 

= 0 . 41 (rJAA) 
Ab = 2. 20 

RAR E  EARTH 

An = 20 . 62 
D i = 1 9 . 9  1 7 . 4  
Hy = 29 . 6 3  P r  
Ne = 

01 == 
Nd 

1 6 . 35 Sm 5 . 6  
Chr = 0 . 87 = l .  1 9  
I l m  ::: 9 . 08 
Apa = 0 . 2  1 . 51  

Dy = 

99 . 25 Ho 
= 

1 00 Mg/(Mg+Fe ) = 48 . 4  Tm = 

An/Ab/Or aa 88. 75/9 . Yb l .  
= 5 .  1 

Lu = 0 . 73 
y == ( XRF) 



1 3 7  

NUMBER : 1 2046 
I GHT : 1 66 g D IMEN S I ONS : 7 x 4 x 3 cm 

B I  

COLOR : Medi um g ray , brown i sh ca s t  
Subrounded , recta n gu l a r  pr i sm , 2 s i des more rounded than  

the others 
I C :  F i ne-g ra , oph i t i c  

COHERENC E :  Co herent tou g h  
Fractur i n g : - n on penetrat ive , concentrated near s u rface  -

I L I

1 1  
T

i n
VAR Y :  

g 

SURFAC E :  Gra n u l  , p i  
P ITS : G l a s s- l i ned p i  on  a l l s u rfaces  

CAV IT I E S :  V u g s  a nd ves i  e s , 2 mm max imum s i z e ,  ma ke up l es s  than  
l % by vol ume 

IAL  FEATURES : Opaque m i nera l  may be  conce near  vug s , 
pl a g i oc l a s e  l a ths  s how twi nn i ng . 

BY : Wanes  
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Roc k  Number 12046 

1 3 9  

NO'r ALLOCATED 

CHEM ISTRY 
MAJOR EL EMENTS TRACE AND M I NOR ELEMENTS 

Si 02 = 

Ti 02 = 
Li = 

= 

Rb = 

Ah 03 K = 

FeO = Ba = 

MnO = Sr = 

MgO = Cr = 

CaO = V = 

Na2 0 = = 

K2 0 = 

Sc 
= 

P2  O s  = 
Ni  

= 

s = 

Co 

Cr2 Q3 = 

Cu  = 

Zn = 

Th = 

TOTAL u = 

Zr  = 

C l PW NORM Hf = 

Nb = 

Qtz = 

Or  = 

Ab = 
RARE EARTH ELEM ENTS 

An = 

= 
La = 

Di 
= 

Ce = 

Hy Pr  "° 
Ne  = Nd = 

01 = Sm = 

Chr = = 

I l m  = 
E u  

Apa = 
Gd = 

Tb  = 

Dy = 

TOTAL Ho = 

E r  = 

1 00 Mg/ (Mg+Fe ) = Tm = 

An/Ab/Or = Y b  = 

L1..1 = 

y = 



1 4 0  

K NUMBER :  12047 
WEIGHT:  193 g DIMENSIONS: 9 x 6 x 2 . 5 cm 

B 

COLOR: Med i um  gray 
SHAPE : Subrounded, ta ar 
FABRIC: Med ium-grai ned, ho l ocrystal l ine, hypi d i omorphi c granul ar 
COHERENCE : Coherent 

Fracturi ng :  Few - nonpenetrati ve, paral l to l ong d si on 
and c oncentri c  rounded end 

VARIABILITY : Irregu l y di stri buted vugs and fracture s 
SURFACE :  Dust heres wel l ,  gl ass hes up  2 mm i n  diameter 
ZAP P Gl ass- l i ned pits with hal oes . 5  to 3 mm , the 

c oncentrati on pits vari es from  one surface to another . 
I Few vesi c l es and vugs up  to 8 mm i n  di ameter , some have 

coal e , l i ned wi euhedral crystal s 
S IAL FEATURES: Fel par i n  ial c l usters 

BY: Hei ken 
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1 2047  1 Roc k Numbe r 

CHEMISTRY 

TRACE 
02 . 13 L i  

T i 02 == 5 .  
Al 2 0 3  = 

Rb 
10 . 10 K 

FeO = 

= 
20 . ( I D )  

MnO 0 . 29 S r  = RF
MgO = 

171 (X ) 
2190 ( N.l\,L\ ) 

Ca O = 

6 . Cr 
1 1 . V 

Na2 0 = 0 . 31 = 

0 .08 
6 1 . 0  ( NAA ) 

K2 0 = 

P2 Os = 0 .08 
N i  

( NAA) 
s = = 

Cr2 0 3  =
0 .  12 Cu  
0 . 3 1 Zn 

Th = 

TOTAL 100 . 03  u = 

1 4 1 RF
Hf =

( X ) 
(NAA) 

Cl PW NORM 
5 .  1 

Nb  = 7 . 0  ( XRF) 
= Qtz 2 . 21

Or = 0 .  
2 . 62 

EARTH 
Ab = 

RARE ( rlAA) 

An = 25 . 93 
D i  = 

L a  
25. 11 20 . 1 

Hy = 3 3 . 06 Pr 
Ne = Nd =

01 = Sm 
Chr = 

6 . 5
0 . Eu = 1 .

= I l m 9 . Gd = 

Apa = 0 . 1 7 1 . 80 
Dy = 

99 . 91TOTAL Ho = 

Er  
1 00 Mg/ (Mg+Fe ) = 36 . 4 Tm = 

An/Ab/Or ,_ Yb = 5 .9 
89 . 33/9  . Cl4/  l . 6 3  Lu 0 .

y = 57  ( X R F )  



1 43 

K NUMBER : 1 2 05 1 
I GHT : 1 660 g D ONS :  1 6  x 1 1 . 5  x 7 cm 

COLOR : Medium gray with brownis h gray , bottom darke r  gray 
SHAPE : Subro unded , a s  c with f l at bottom , o r  re l ivel y  

fractu re s u rface 
Hol ocrysta l l ine , radi to o phitic to dictytaxitic 

E :  Coherent 
r i ng :  Few - l l ation res 

bottom ; one 
VAR IA B ILITY : Fabric varies 
SURFACE : Pitted on  rou nded side h a s  no  p i  

P Gl a s s - l ined pi 0 . 1 2 mm, gl a s s  variab l e  in or , 
whi ha l oe s  1 /2 crater di 

CAV I ES :  Ve s ic l e s  u p  4 mm , vugs 
IAL F EATURES :  No p i  o n  f l a t  side 

BY : Heiken 
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1 4 5  
Roc k  Number 1 2051 

CHEM I STRY 
MAJOR ELEMENTS ( 2 )  TRACE  AND M I NOR ELEMENTS 

Si 02 = 45 . 31 Li = 7 . 4 ( MS )  
T i 02 = 4 . 68 Rb = Q . 909 ( I D )  
A l 2 03 = 9 . 95 K = 530  ( I D )  
FeO = 20 . 2 2  Ba = 7 3 . 6  ( I D )  
MnO = 0 . 28 Sr = 

= 
1 48 

= 
( I D )  

MgO 7 .  01 Cr  
CaO = 1 1  . 3 9  V = 1 02 ( XR F ) 
Na2 0 = 0 . 2 9  Sc = 58 ( NAA ) 
K2 0 = 0 . 06 N i  = 
P 2  Os = 0. 08 Co :::: 

5 . 9  ( X R F )  
3 5 . 1 ( NAA ) 

s = 0 . 09 Cu = 6 ( X RF ) 
Cr2 03 = 0 .  31 Zn = 2 ( X RF ) 

T h  = l 
= 

( GAM ) 
TOTAL 99 . 67 u O . 26 ( GAM ) 

Zr = 

= 
1 28 ( X R F ) 

C l PW NORM Hf 3 .  1 ( NAA ) 
Nb = 7 ( XRF ) 

Qtz = 1 .  7 9  
Or = 0 . 35  RARE EARTH EL EMENTS ( I D )  
Ab = 

An = 
2 . 45 

25 . 67 La = 6 . 53 
D i  = 

= 

25 . 58 Ce 1 9 . 2 
Hy 34 . 2 1  

= 

Pr = 

Ne  = Nd = 1 5 .  4 
Ol = Sm 5 . 68 
Chr = 

= 

0 . 46 
= 

Eu = 
I l  m 

1 . 2 3  8 . 89 Gd = 7 . 8 9  
Apa = 0 .  1 7  Tb 

Dy 
= 
= 

= 
. 05 

TOTAL 9 9 . 58 Ho 
Er  = . 57 

1 00 Mg/ (Mg+Fe ) = 
Tm 38 . 2  

= 

An/Ab/Or = Yb = . 46 90/ 9/1 Lu = 

y = 48  ( X R F ) 



1 4 6  

ROCK NUMBER: 12052 
WEIGHT: 1866 g DIMENSIONS :  12 x 8 . 5  x 6 cm 

B INOCULAR DESCRIPTION 

COLOR : Dark gray, pi tted surfaces medium gray 
SHAPE: Subrounded to rounded wi th one subangul ar, freshly fractured 

si de 
FABRIC : Porphyriti c 
COHERENCE: Coherent to tough 

Fracturing : Few - nonpenetrati ve, spallati on cracks 
VARIAB ILITY: Homogeneous 
SURFACE: Fresh surface hackly, other surfaces p i tted and granul ated 
ZAP PITS : Many glass-li ned p i ts (0 . 1 to 2 mm) with whi te haloes, 

no i mpact p its on freshly fractured surface 
CAVIT IES :  Vugs and vesi cles up to 5% by volume and 3 mm di ameter 
SPECIAL FEATURES: Radi ate matr i x  texture, pyroxene i n  vugs 

3Y : He i ken, Anderson 
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1 4 8  Roc k  N umber 12052 

CHEM I STRY 
MAJOR EL EMENTS (3 ) TRACE AND M I NOR EL EMENTS 

Si 02 = 46 . 40 L i  = 8 . 04 ( I D )  
T i 02 = 3 . 28 Rb = 1 .  26 ( I D )  
A l 2 0 3 = 1 0 . 16 K = 534 

Ba 
( I D )  

FeO = 2 0 .  15 = 7 5  ( I D )  
MnO = 0 . 27 Sr = 

= = 
1 16 

MgO 
( I

8 . 22 Cr 
D )  

3300 (OES )  
CaO = 10 . 80 V = 

= = 
149 ( XRF ) 

Na2 0 0 . 27 Sc 50 . 6  ( NAA ) 
K2 0 = 

= 

0 . 07 N i  = 5 . 9  ( XRF ) 
P2 Os 0 . 08 Co = 

s = 

38 . 4  ( NAA ) 

= 

0 . 07 Cu = 8 ( X RF ) 
C r2 Q3 0 . 5 2 Zn = 

= 

9 ( X RF ) 
Th  l . 282 ( I D )  

TOTAL 100 . 29 u = ( I D )  
Zr = 

0 . 365  
121 ( X RF ) 

C l PW NORM Hf = 3 . 8  ( NAA ) 
Nb = 7 ( XRF ) 

Qtz = 0 . 7 5 
Or = 0 . 41 RARE EARTH EL EM ENTS 
Ab 

( I D )  
= 2 . 28 

An = 26 . 31 La = 

D i  = 22 . 5 1 Ce 18 . 8  
Hy 

= 

40
= 

= . 7 9  Pr 
Ne 

= 

Nd = 1 4 . 7  
01 = = 

Chr = 
Sm 4 .  9 1  

0 .  7 7  E u  = 1 . 04 
1 1  m = 6 . 23 Gd 
Apa 1 7  

= 

= 0 .  Tb = 

6 . 87 

Dy = 7 . 74 
TOTAL 100 . 22 Ho = 

Er  = 4 . 5 5 
100 Mg/ (Mg+Fe ) = 42 . 1  Tm = 

An/Ab/Or :::: 9 1 /8/1  Yb = 4 . 32 
Lu = 0 .  651  
y = 



1 49 

ROCK NUMBER :  1 2053 
IGHT:  879  g DIMENSIONS: 12 x 8 . 5 x 5 cm 

COLOR: Medium gra y, fresh and weathered surfaces have same color 
SHAPE :  Fl bottom with angular edges and su bro unded pea 
FABR Holocrystalli ne fine ined 
COHERENCE : Coherent to tough 

turing: Few - nonpenetrative, one fracture subparallel 
to flat bottom and one lesser intersects at  40° 

VARIABILITY: Homogeneous 
E: Rounded surface pi , fresh at  surface hackly with 

0 . 3 cm square pa h o f  glass 
ZAP PITS: Many glass-lined pi on  rounded have whi 

halo es - flat bottom o f  p i  
CAVITI : Vesicles (5% b y  volume } crystal lined (pyroxene and 

olivine ) ,  2 mm . 
IAL FEATURES: Radiate dspar 

Greenwood 
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15 1 Rock Number 12053 

EMENT S  ENTS 
0 2  = 46 . 2 1  L i  4 . 8  ( NAA) 

T i 02 = 3 . 32 Rb l .  24 ( I D )  
Ah 0 3  = 1 0 . 1 4  K 582 ( I D )  
FeO = 1 9 . 7 7  Ba :::: 84 . 4  ( I D )  
MnO = 0 . 28 Sr 1 38 ( I D )  
MgO = 

= 
8 .  1 7  Cr  

CaO 11 . V 1 48 ( OE S) 
Na2 0  = 0 .  . 4  ( NAA) 
K2 0 = 0 . 06 = 9 . 9 ( X RF ) 

Os = 0 .  1 4  
N i  
Co = (OES) 

s = 0 .  Cu ( X R F ) 
Q 3  = 0 . 49 Zn ::: 1 .2 

T h  1 .  34 
{ X R F ) 
( I D )  

TOTAL 99. 94 u :::: 0 . 322 ( I D )  
Zr  :::: 138 ( X RF ) 

Cl  P11 NORM Hf 4 ( NAA) 
Nb = 10 ( X RF )  

Qtz 
Or 

= 

Ab 
= 

0 . 89 
0.38 RARE  EARTH ( I D )  

= 2 . 20 
An = 26 . 3 1 7 . 32 
D i  = 23.07 Ce . 9  
Hy = 39 . 67 Pr 
Ne  = 

= 

Nd 
= 

= 1 5 . 3  
01 Sm 5 .  
Chr  = 0 .  7 2  :::: 1 .  l 
I l m  = 6 .  31  Gd  
Apa = 0 . 3 1  Tb :::: 

Dy = 8 .  0 1  
TOTAL 99 . 86 Ho :::: 

= 4 . 88 
1 00 Mg/ (Mg+Fe } ;; . 4  Tm = 

An/Ab/Or = 91/8/1 Yb  = 4 . 7 1 
Lu o .  
V = ( X RF ) 



l 

ROCK NUMBER : 12054 
WEIGHT : g DIMENSIONS : 9 x 7 x 7 cm  

BINOCULAR DESCRIPTION 

COLOR : Li ght gray 
SHAPE : Angular , pyrami dal 

IC : Holocrystalline , coarse grained , subophi ti c 
COHERENCE : i able 

Fracturi ng : Many - penetrati ve , many are open , others fi lled 
wi th glass-rock appears expanded like a breadcrust bomb . p 
of pyramid fracture fill wi th i sh yellow ass . 

VARIABILITY :  Irregular di buti on of fractures 
SURFACE : se of  pyrami d covered th thi n  ( . 2  mm ) coati ng of 

glass approxi mately hal f way up pyramid .  Much of of rock 
wt a browni sh-black dull coati ng that i nto 

fractures . Remainder surface has shatter crust 
ZAP P Many glass-li ned pi , some have penetrated gl ass 

coati ng (>l mm ) ,  smaller ones do  not pe te glass . 
GAV IES : Few i lar vugs 

IAL k i s  shocked one t very few that i s  
vi sibly 

Greenwood 
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1 54 Roc k  N umbe r  1 

CHEMI 

02 45 . Li = 

T i  = 4 . 63 Rb = 

Ah 03 1 0 . 47 K = 

FeO 19 .5 1 :::: 64 ( I D ) 
MnO = 0 .  Sr 1 6 2 ( X  ) 
MgO = 6 . 76 Cr  = 2300 ( NAA) 
Cao = 11 . 93 V = 

0 0 . 31 = 64 .  0 ( t!AA ) 
0 0 .07 Ni = 

P2 0s  :::: 0 . 06 Co 31 ( r.lAA )  
= 0 .  Cu  :::: 

Cr2 03 :::: 0 .  Zn = 

Th  :::: 

TOTAL 100 . 31 u = 

Z r  ::: 128 ( X  ) 
ClPW NORM 4 . 8 ( ) 

Nb :::: 6 .3 ( X RF ) 
= 2 . 23 

Or  = 0 . 41 RARE  EARTH EMENTS 
= 

( NAA ) 2 . 6 2  
An :::: La  
Di :::: 1 8 . 8  
Hy :::: P r  = 

Ne = Nd :::: 

0 1  = Sm = 6 . 0 

Chr = 0 . 49 
= 1 .  

Apa 
8 .  I l m  = 

= 0 .  13 Tb 1 .  

Dy ::: 

TOTAL 1 00 .  Ho ::: 

Er ;;;; 

Tm l 00 Mg/ (Mg+Fe ) = . 2 
An/Ab/Or Yb :::: 5 . 8  89 . 88/8 .  l .  0 . 78 

y 51 ( XRF ) 



C :  

1 55 

ROC K  NUMBER : 1 20 5 5  
WEIGHT : 91 2 g DIMENSIONS : 1 2 . 5  x 1 0  x 5 cm 

COLOR : Li ght gray , neutral N 7  
SHAPE : Subangul ar , bl oc ky , sha pe control l e d  by fractures 

Medium-grai ned hol ocrysta l l i ne, subophi tic ,  no l i nea ans 
COHERE NC E .  Coherent to fri a bl e  

Fracturi ng : Many some penetrati ve , paral l el to l ong dimensi on 
and subparal l el to each other 

VARIABIL lTY :  Homogeneou s  
SURFACE :  Granu l a ted , pi tted ; g l a s s  s pl a shes u p  to 4 mm may 

l arge za p pi ts 
ZAP PITS : Many gl a s s  i ned p i t s  on al l surfaces (0 . 5  to 3 mm ) 

g l a ss i s  dark  brown and bubbl y 
CAV ITIES:  Vugs are l i  wi th euhedral crystal s ,  few vesi c l es 

sent , some have coa l 
IAL d s pa r  radi ate . pyroxene equant ; vug mi neral 

i s  pyroxene 
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1 5 7 

CHEMISTRY 
MAJOR ELEMENTS 

Si = . 00 L i  = 

Ti = 3 . 5 2 Rb  = 
Al 2 03 = 1 0 .  15 K = 

FeO 19 . Ba = 6 9  ( I D ) 
MnO o .  Sr 121 ( XRF) 
MgO = 7 . 46 Cr = 3 200 (NAA) 
CaO = 11. 10 V :::: 

Na2 0 = 0 . 27 = . 0  ( NAA) 
K2 0 = 0 .0 7  N i  = 
P2 Os  = 0 . 07 Co = 3 8  (NAA) 

0 . 07 Cu  = 

Cr2 Q 3  = 0.47 Zn 
Th = 

TOTAL 100 . 01 u = 

= 131 ( XRF) 
= 5 . 2 ( NA/\ ) C l PW NORM 

N b  = 8 . 5 ( XRF) 
Qtz = 2 . 81 
Or = 0 . 41 ( i �Ai\ ) 
Ab = 

= 
2 . 28 

An 26 . 28 
Di 

= 

= 2 3 . 
= 1 8 .  2 36 . Hy Pr 

Ne = Nd 
01  = Sm = 5 .  25  
Chr = 0 . 69 

= 0 .95  
I l m  = 6 . 6 9  Gd 
Apa 0 .  15 

= 

Tb = 1 .  
Dy = 

TOTAL . 9 4  Ho = 

= 

1 00 Mg/ (Mg+Fe) Tm 40 . 5  
= 

An/Ab/Or .. Yb = 4 . 4  
. 69/7 . 1 . 43 L u  = 0 . 6 7  

y = 43 ( X .qF ) 



1 5 8  

ROCK NUMBER: 
WE I GHT: 121 g D IMENSI ON S : 8 x 5 x 2 . 5 cm 

B I  I ON 

COLOR : Brownish gray 5 YR 6/ 1 
SHAPE: bangular to subrounded, one  subrounded si oppos 

subangular h fractu re su - overall an asymmetric 
triangular pyramid 

IC: Hol 1 line, fin e  rai ned, subophitic ; tendency for 
vugs to al gned al o ng planes . 

COHERENCE : Coherent 
Fractur i ng :  - nonpenetrative, subparallel to rou nded 

and sh ture surface 
VARIAB IL ITY: Homogeneous 
SURFACE: k 1 y to pitted , some glass adheri that may not 

zap pi 
Many glass-lined pi . 1  to 2 mm ) with raised ges wi 

whi haloes, lass is bubbly and dark brown . No pits on  freshly 
fractu su 

CAV IT I  Elongate chains of vesicles o n  bo side ; vugs 
abu nda and i 1 ar in s with e uhedral pyroxene o l ivine 

SP FEATUR dspar rad ate, pyroxene  elongate up 1 . 5  mm . 
Two freshly fractured surfaces have no pits 

Heiken , Wo nes 
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1 60 Roc k  Numbe r 12056 

CHEM I STRY 
MAJOR ELEMENTS TRACE AND M I NOR EL EMENTS 

S i 02 = 4 3 . 44 L i  = 
T i 02 = 5 . 07 Rb = 
Al 2 03 = 8 . 82 K = 
FeO = 21 . 60 Ba = 6 2  ( I D)
MnO = 0 . 29 Sr  = 159 ( XRF ) 
MgO = 9 . 30 Cr = 3310

= 
(NM

CaO = 
) 

1 0 . 2 1  V 
Na2 0  = 0 . 29 Sc = 60 . 0  (NAA) 
K2 0 = 0 . 07 Ni = 
P2 Os = 0 . 07 Co = 42  ( NAA ) 
s = 0 .  1 0 Cu = 
Cri Q3 = 0 . 48 Z n  = 

Th =

TOTAL 99 . 7 4 u = 

Zr = 
= 

135 ( X RF ) 

Cl PW NORM Hf 4 . 8  ( rJAA)
Nb = 6 .  l ( X RF ) 

Qtz = 
Or = 0 . 41 RARE EARTH EL EMENTS ( 1·lAA)

Ab 
= 

= 2 . 45 
An 22 . 56 La  = 
D i  = 2 3 . 1 4 Ce = 20 . 2
Hy = 33 . 6 7 Pr = 
Ne = Nd =

01 = 6 . 9 2  
= 

Sm = 6 . 4 
Chr 0 . 7 1 Eu  = l .  3 1  
I l m 9 . 6 3  = 

Apa 
= 
= 

Gd 
0 .  1 5 Tb = l .  7 3  

Dy =

Ho TOTAL 99 . 64 
= 

Er = 
Tm = 

Yb = 6 . 0 1 00 Mg/  (Mg+Fe ) = 4 3  . 4  An/

Ab/Or = 88 . 72/9  . 6
 
5 / 1. 6 3  Lu = 0 . 82

y = 5 5  ( X RF ) 



1 6 1  

ROCK NUMBER : l 
WEIGHT: 7 38 . 7  g DIMENSIONS: 1 2  x 8 x 4 cm 

B I  ION 

COLOR: Medi um l i ght wi th whi ti s h  mottl i ng pitting) . 
y bro surface ker gray 

SHAPE: Subangu l ar ; i rregu l ar flattened hal f dome rounded top 
with y concav e  bottom and an angu l ar bro ken s ide .  

FABRIC: Hol ocrystal l i ne ,  ophi ti c to subophiti c ,  no l i neati ons present 
COHERENCE: Coherent to h 

ng: - rare l y penetrati ve ; s ubparal l to surface 
l i ke exfol i  i on 

VARIAB ILITY: Interi or appears homogeneo u s ; i rregu l arl y  di s tr i buted 
surface 

SURFACE: kl y to granul ated, strongl y adheri ng du , gl ass  
s pl as h on concave bottom 

ZAP P I TS : Few , gl ass -li pits on domi cal si absent on concave 
bottom 

GAV IES: smal l vesi c l e s  and vugs , l crystal s i n  vuggy 
areas o f  roc k. Vesi c l es crystal l i ned 

SPECIAL FEATURES: i s  a subdued fl cone or mound about  1 . 2 cm 
i n  diameter and several mm h i gh i n  center concave 

that forms the foc u s  for a subtl e i al fracture set. 
Concave e may impact 

BY: th 
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1 63 Rock  

]Orl' ALLOCATED 

CHEM ISTRY 

S i  Li 
T i 02 = Rb = 

Al 2 0 3 = K 
FeO = Ba = 

MnO ::: Sr = 
MgO = Cr = 

CaO = V = 

Na2 0 = = 

K2 0 N i = 

Os = Co = 
s Cu = 
Cr2 = Zn = 

Th 
TOTAL u 

= 
C l  PW Hf = 

Nb = 

Qtz = 
Or = RARE EARTH Et� ENTS 
Ab  = 

= 

Di 
= 

= 

Hy 
= 

Pr = 

Ne = Nd 
01  = Sm 
Chr Eu 
I l m  = 

= 
= 

Gd = 

Apa = Tb = 

Dy = 

TOTAL Ho = 

Er = 

= 
1 00 Mg/  (Mg+Fe ) Tm 
An/Ab/Or = Yb = 

Lu = 

y = 



1 64 

ROCK NUMBER : 12063 
WE I GHT : 2426 g D I MENS I ONS :  18 x 12 x 8 cm 

B I NOCULAR DESCR IPT ION 

COLOR : Li ght to med i um gray 
SHAPE : Subangular , elongate w ith  tr iangular cross sect ion ,  one 

flat s i de 
FABR IC :  F i ne-grai ned holocrys tall i ne ,  oph i t ic  to s uboph i t i c  
COHERENCE : Coherent to tou gh 

Fractur i ng :  Few - nonpenetrat i ve ,  one cav i ty .  Sounded by 
fracture planes , one major fracture co i nc i des wi th plane of 
ves i cles 

VAR IA B I L ITY : A plane of ves icles extend s  through central part 
of rock , concentrated on flat s i de 

SUR FAC E :  Pi tted shatter cru st  over mos t of rock , granu lated 
surface .  One large patch of glass (6 x 10 mm ) - may be remnant 
from large impact p i t  

ZAP PITS :  Few glass -l i ned pi ts  wi th wh i te haloes on rounded s i des 
(.l to l mm ) - very few on flatter surfaces 

CAV IT I ES :  Ves i cles and vugs (�0 . 5  cm ) elongate i n  plane , form 
funnel s i nd i cat i ng a joi nt s urface along wh ich gases may have 
escaped . Smaller ves icles throughout rock 

SPEC IAL FEATUR ES : Plane of ves i cles 

BY : Fos s , Chao 
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Roc k  Numbe r  1 2 063 

CHHH 

S i02 = = 
. 

= 
L i  

= 
5 . 9  ( NAA )  

T i 02 5 .  Rb  
A 1 2 0 3 9 . 27 

o .  
K = 

( IO )  
= 

( ID )  
FeO 2 1 . Ba 
MnO 
MgO 

= = 
64 ( ID) 

= 
0 .  Sr D )  
9 .  Cr  = 2500 

1 50 ( I
( 0 

= 
) 

CaO = 10 . 49 V 1 ( 0  ) 
Na 20  0 .  Sc = .8 ( NAA ) 
K2 0 = Ni = ( ) 
P2 0s = 

0 . 06 
0 . 14 Co = . 4  

s 
) 

= 

0 .  
( 

Cu 8 ( ) 
0 . 44 

= 

Zn = 

Th  = 
4 . 5  ( F) 
o .  

TOTAL 
9 

u = 
( ID) 

0 . 1  
Zr = 

( ID) 
1 33 ( X R F ) 

Hf C l  Pt� NORM 
= 4 . 6  ( NAA ) 

Nb = 7 . 9  ( X RF) 
Qtz = 

Or = RARE EART H EL ENTS ( 
Ab  = 

An = La  = 6 .  
D i  Ce = 17 . 8  
Hy = P r  = 

Ne Nd = 

01 8. 80 Sm 
1 6  

= = 

Chr = 0 .  Eu  = 
6. 
l .  

I 1 m  

Apa = 
9 .  Gd 9 . 4  
0 .  

= 

Tb = 

Dy = 
1 .  

1 1 . 3 

1 00 .  Ho 2 TOTAL 
= 

= 

1 00 Mg/ Tm = 
5 . 3  

89/10/
) = 

1 Yb /Or = 
= 

. 5  
An/Ab Lu  = 

5 . 4  
o .  

y = ( X RF )  



1 67 

ROCK NUMBER: 1 
WEI 1214 . 3 g DIM ON S: 11 x 8 x 6 cm 

BINOCULAR DESCRIPTION 

COLOR: Light gray, ro unded s (s crust ) s lighter 
c a  Brownish cast imparted by pyroxene 

E: Subangular to a ngular . bloc ky, fracture controlled 
IC: Holocrystalline ,  coarse grai equigran ular to su hitic 

COHERENCE: Friable 
Fractu ng: Many - several ive 

VARIABILITY: Homogeneous 
SURFACE: Granulated, crumbly 

PIT S :  pits or whi haloes an slightly rounded surface, 
on 2 glass ined pits, surfaces have no pi but do 
a shatter crust 

CAVITI : Few vugs ,  irregular s hape, crystals in vicini are 
c oarser gra i ned 

SP IAL FEATURES: Ilmenite in vugs (up to 5 mm in rock ) .  plagioclase 
up  to 3 mm 

BY: Lofgren , Chao 
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Rock  Number 
1 6 9  ---

CHEMISTRY 

Si 02 L i  46 . 30 = 6 . 7  (0 } 
Ti 02 3 .  Rb 1 .  ( I D ) 
Al 2 03 = 10 . 73 K = 

= 19 . = 7 0  ( } 
Mn O = 0 . 27 = 1 . 8  ( ) 
MgO = ::: 

CaO ::: 

6. 49 Cr 
11 . 7 7  V = 1 1 9  (XRF) 

Na2 0 0 . 28 = 6 3 . 1 (NAA) 
K2 0 = 0 . 07 N i  = 6 . 9  ( X R F ) 
P2 = 0 . 04 Co ::: . 2 ( NAA ) 
s = 0 .  C u  = 

= 

7 ( X  ) 
C r2 Q3  = 0 . 37 Zn 2 ( X RF ) 

T h  ::: Q . 842 ( I D ) 
TOTAL 1 00 . 28 u = o .  ( I D )  

114 (XRF) 
C l PW NORM 3 . 9  ( NAA ) 

N b  = 7 (X ) 

Qtz = 2 . 42 
Or 0 . 41 ( NAA ) 
Ab 2. 
An = 27 . = 6 .  
D i  :: 25 . Ce = 17 . 5  
Hy = 3 3 . 30 = 

N e  = Nd  = 16 
01 Sm 5 . 51 
Chr = 0 .  = 1 .  1 
I l m  = 7 .  = 7 . 2  
Apa = 0. 09 = 1 .  

Dy = 9 . 03 
TOTAL Ho 1 .  7 2  100. 21 :::: 

Er  = 6 
100 Mg/ (Mg+Fe ) = Tm = 

An/Ab/O
3 6 . 8  

r = Yb 4 .  
9l/B/1 Lu  0 .  

y = 41 (XRF) 



1 70 

ROCK NUMBER: 12065 
WEIGHT: 2109 g DIMENSIONS: 12 x 12 x 8 cm 

BINOCULAR DESCRIPTION 

COLOR: Neutral gray (N6 to N8) wi th a ca st of 10 YR 6/2 
Color vari es wi th amount of glaze 

SHAPE: Subrounded, rectangular pri sm with an a symmetri c termi nation 
(pyrami dal) 

FABRIC: Porphyri ti c, radi ate matrix, no linear fa bric 
COHERENCE: Coherent to tough 

Fracturi ng: Few - nonpenetrati ve-generally parallel to present 
surfaces 

VARIABILITY: Homogeneous i nteri or 
SURFACE: Granulated, whi te shatter crust covers rock, locally 

hackly " Gla s s  patches present 
ZAP PITS: Few gla s s-li ned pi ts on all surfaces, 1 . 3  mm average 

di ameter 
CAVITIES: Few vugs and rarer vesi cles 
SPECIAL FEATURES: Sli ghtly finer-grai ned versi on of 12021 

BY : Wanes, Chao 
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1 7 2  Roc k  Number 12065 

C H EM I STRY 

(3 ) EMENTS 
Si 02 L i  6 (0  ) 
T i 02 = 3 . 28 1 . 18 5  { I D )  
A l  2 03 :::: 10 . K ( I D )  
FeO = 19 . 66 ( I D )  
MnO = 0 . 2 6 113 . 2 ( I D )  
MgO :: 

= 

7 .  Cr 3 090 ( NAA ) 
Ca O 10 . 94 V 150 ( OES )  
Na2 0  = 0 . 29 5 6 . 5  (NAA ) 
K2 0 = 0 . 07 Ni 2 0  ( O ES ) 

s 
P2 0 s  = 

= 
0 .  13 Co . 8  ( NAA ) 

C u  7 . 8  ( NAA ) 
Cr2 0 3  = 0 . 48 Zn  Q . 93 { NAA ) 

T h  1 . 06 ( GAM ) 
TOTAL 100 . u 0 .  ( GAM ) 

( O E S )  

Cl PW NORM 
= 

140 
3 . 9  ( NAA ) 

Nb 16 ( MS ) 

Qtz = 1 .  
Or = 

= 
0 . 41 RARE EARTH ( NAA ) 

Ab 2 .  
An = . 0 1  6 . 68 
D i  = 22 . 2 6 2 4  
Hy = 3 9 . 4 1  
N e  :::: 

= 
Nd 24 

Ol 4 . 5 
C hr = 0 .  7 1  
I l m  = 

1 . 06 
6 .  Gd 

Apa :::: 0. Tb 1 .  
7 . 64 

TOTAL l 00 . 07 :::: 1 . 1 1  
= 
= 

1 00 Mg/  (Mg+Fe ) = . 9 Tm 
An/Ab/Or Yb :::: 3 .  

90 . 4/8 . 2/1  . 4  L u  = 0 .  
y :::: 40 ( X R F ) 



173 

ROCK NUMB ER : 1 2072 
WE IGHT :  1 03 . 6  g D IM ENSI ON S :  5 x 3 x 2 . 7  cm 

B I NOCULAR D ESCR I PT I ON 

COLOR : Med i um gray 
SHAPE : Rounded , egg s ha ped 
FABR I C :  Ho l ocrystal l i ne , equ i gra nu l ar 
COHERENCE : Co herent 

Fractur i ng :  Few - nonpenetra ti ve ,  genera l l y  para l l e l to surface 
VAR IA B I L ITY : Homogeneou s  
SURFACE : P i tted , c ha l ky wh i te s hatter cru s t  
ZAP P I TS :  Few, g l a s s - l i ned p i ts (0 . 5 t o  1 . 5 mm ) wi t�  wh i te ha l oe s . 

Some g l a s s  l i n i ng s  are ra i sed some are s t i l l  i n  p i ts 
CAV IT I ES :  V ugs  are l a rge , u p  to 6 mm , s u brounded and l i ned wi th 

crysta l s  of pyroxene and o l i vi ne (rare ) ,  i rregu l ar l y  d i s tri buted 
throug hout roc k 

SPEC IAL F EATU RES :  Ol i v i ne-green (5 - 1 0% ) ,  pyroxene i s  honey brown 

BY : Lofgren 
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Roc k  Numbe r  1 7 5  

NOT ALLOCATED 

CH EM I STRY 

MAJ O R  EL EMENTS 

Si 02 = 

= 
Li = 

T i 02 Rb :::: 

A l z Q 3 = K ::: 

FeO = Ba = 

MnO = :::: 

MgO = Cr  = 

Cao = V = 

Na2 0  = = 

K2 0 = 

= 
Ni = 

P2 Os Co = 

s = Cu  
Cr2 0 3  

= 

= Zn = 

Th  
TOTAL 

= 

u ;::: 

= 

C l  Hf  = 

N b  = 

Qtz 
Or 

= 

Ab 
::; 

An 
= 

= La 
D i  

= 

= Ce 
Hy 

= 

= P r  = 

Ne  = Nd = 

01 = Sm 
C h r  

:::: 

= Eu = 

I l m  = Gd = 

Apa = Tb :::: 

Dy = 

TOTAL Ho 
E r  

= 

= 

1 00 Mg/  (Mg+Fe } Tm = 

An/Ab/Or == Yb 
L u  

= 

= 

y = 



1 76 

ROC K  NUMBER : 1 
WEIGHT : 2 32 . 5  g DIMENSIONS : 8 . 5  x 5 x 5 cm 

BI 

COLOR : Neutral to i um gray ( N5 to N6 ) 
SHAPE : Subrounded , tr ul ar pri sm w i t h  ec on one 
FABRIC : Hol ocry l l i ne ,  f i ne- gra i porphyr i tic , vug s  tend 

occur i n  pl ane s  
COHERENCE : Co herent to tough  

Fracturi ng :  Few ,  one t i ve , general l y  para l l e l  present 
s ;  one corner a bout to break  off 

VARIABIL I TY :  Homogeneou s  i nteri or , d i str i bution vugs ar 
SURFACE : One fresh  hac kl y  s urface , re covered wi s hatter cru 

P I TS :  Gl a s s- l i ned p i ts wi th hal oes on rounded s i de roc k ,  
fres h  surface no p i ts 

CAV IES : Vugs  are cl u , 2 to 7 mm d i  1 0% by vol ume , 
i rregul ar s ha pe and l l i ned 

SP IAL FEATURES : Vugs  con i n  good crystal s for s i ng l e  crysta l 
stu d ie s . 1 1  opa que octa hedra s houl d be i t i f ied , coul d be 
magneti 

BY : Wanes  
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1 7 8  k Numbe r  1 

CH EMISTRY 
( 2 )  

L i  6 ( G RV ) 
Ti = Rb = 0.993 ( ID) 
Ah 0 3  K = .4 ( I D )  
FeO = 63 . 9  ( ID) 
MnO ; = 94.3 

= 

(ID) 
Cr = 

0 = V ( GRV ) 
Na 2 0  = Sc = ( ) 
K2 0 = Ni = . 99 ( GRV) 
P2 0 s  = 6 1  (NAA) 
s = Cu ::: 6 ( GRV) 

Q3 = 0 .  Zn  4 (OES ) 
Th  0.62 ( GAM ) 

TOTAL 100.25 u 0. 19 ( ) 
= ( GRV) 
= 2 . 7  (NAA) Pf·! NORM Nb = 1 6  ( O ES ) 

Qtz = -

Or = 0. (ID) 
Ab = 2.28 
An 21 .50 = 6. 
Di = 1 6  . 86 = 16. l 
Hy = 35 . 
Ne 

= 

01 
= Nd 1 1 . 6 
= 1 7. Sm ::: 3 . 94 

Chr = 0.88 Eu = 0 . 828 
I l  m = 5. 11 Gd = 5 . 3  
Apa = 0. 26 

Dy 6 .  

TOTAL l 00 . Ho = 

Er ::: 3 .  7 3  

1 00 Mg/ (Mg+Fe ) = . 7  
Tm = 

An/Ab/Or = 3.71 
89/9/1 

= o .  
y 50 ( G RV ) 



1 7 9  

ROCK NUMBER : 1 
WE IGHT : . 6  g D I MENSI ON S :  5 x 4 . 3  x 2 . 6  cm 

B I  I PT I ON 

1 g , N 7 , k l ed wh i te 
SHAPE : Suban gu l ar ,  very i rreg u l ar s ha pe 
FABR I C :  F i ne gra i subo phi t i c  
COHERENCE : i a b l e  

Fracturi ng :  Many - some penetra t i ve ,  random or ien ta tion 
VAR IAB I L ITY :  s 
SUR FACE : Most su  are h ,  hac kl y ;  one o l d su ha s 

s ha cru s t ; vug  coa ted w i t h  g l a s s  s pl a s h  
ZAP P 

S U  

Few g l a s s - l i ned p i  on o l d surface , no p i t s on  h 
S 

CAV IT IES : l a  v u g  whi c h  i s  compri sed of a fretwork 1 s 
SPEC IAL FEATURES : a nd p l ag i oc l a se a p pear rad i a te 

BY : Wane s 
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1 8 1 
Rock Number 12076 

CHEMISTRY 

Si02 44 . 87 .  
2 . 76 

L i  = 7 . 4  ( I D )  

Ti02 = Rb 1 . 0 22  
A l 2 03 = 8 .  l 0 K 

= ( I D )  
= 7 ( I D )  

= 20 . Ba = . 4  ( I D )  

MnO = 0 .  Sr = 9 3 . 6  ( I D )  

MgO = 1 2 . 26 = 464::J ( r�AA) 
cao 9 . 03 V = 

Na2 0  0 .  2 1  = . 4  ( NAA) 
0 = 0 . 06 Ni = 

5 4  Os = = 0 .  Co ( l lAA ) 

s = 

= 
C u  

Cr2 Q3 0 . 68 Zn = 

Th  = o .  ( I D )  

TOTAL 9 8 . 96  u = 0 .  ( I D )  

Zr  = 1 08 ( I D )  

C l  PW Hf 
Nb  

Qtz = 

0 . 35 Or 
l .  7 8  

RARE EARTH ELEMENTS ( I D ) 
A b  
An = 20 . L a  5 . 68 
Di = 1 9 . 62 Ce 1 5 . 9  
Hy . 06 Pr  = 

Ne = 

1 1 . 87 
Nd = 12

01 = 4 . 0
. 0  

3 
Chr = 1 . 00 Eu = 0.825 

= I l m  5 .  Gd = 5 . 6 7 
= 0 . 0 7  Tb 

Dy = 6 .5 2  
. 96 TOTAL Ho = 

= 3 .  

1 00 Mg/ (Mg+Fe ) 5 1 . 4  Tm = 

An/Ab/Or Yb = 
== . 78/7  . 69 / 1 . 

3 .  
L u  = 0 . 492  
y 
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1 8 3  

ROCK NUMBER: 1 4053 
I 2 . 3  g DIMENSIONS : 8 x 6 x 3 cm 

BINOCULAR DESCRI ION 

COLOR: lt a nd pepper 
SHAPE: A sla bby , flat rock with recta ngular a nd rou nded 

corners 
FABRIC:  Holocrystalline , fine grained igranula r 
COHERENCE: Rock is friable and fragile to fractures 

Fractures: a re 3 a na r  and 4 non anar  fractures a ppear-
ing in two sets. Fractures have an i lar orientation .  
There a re numerous hair-like cracks a few millimeters long . 
The entire pattern is somewhat irregula r. 

VARIABIL Inhomogeneous ,  some a reas displ rel a tive concentra -
t i ons olivine a nd pyroxene on a 1 cm e. 

SURFACE :  

PITS: The at , relatively fresh , surface is unpitted. T 
convex surface s gentle relief with  elevated nences 
a pproximately 1-3 mm . e features a re no t a brupt but rounded . 
Pi appear on the convex surface on the flat 
Pits a re glass lined and have a size range from 0. 5 to 3 mm. 
Average pit si is 1 to 2 mm . ity of pits is a pprox y 
10 pits per 

CAVITI Cavi es are both vesicula r and vuggy. I lar vugs 
in size  from 1 mm .  Rounded vesicles range from l mm 

in size. Sma l l  vugs (0 . 5  mm diameter) and vesicles (1 mm in 
diameter) in feld and orthopyroxene s. 

SPECIAL F Pits a re good top and bottom i icator as  is 
the presence of a dusty soil line. The two a re distinct . 

face is a y a  fracture surfac
I I  

e and is withou t  z a p  pi 
BY: Horz, lshire , kson 
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Rock N umbe r 1 4053 
1 8 5  

I STRY 

EM ENT S  

S i 02 = 46. 4 L i  = 

T i  = 2. 64 Rb = 

Ah = 13. 6 K :::: 
2. 19 ( ID )  

FeO = 16. 8 Ba = 

2 ( ID )  

MnO :::: 
146 

0.2 6  S r  :::: 
( ID )  

= 
98 { ID) 

MgO = 8. Cr (NAA ) 
= 

48 
V = CaO 

Na2 0  = 

11. 2 
Sc 

K2 0 = 0.10 N i  = 

= = 

14 
(NAA ) 
(NAA ) 

P2 0s Co 
0. 

(NAA ) 
Cu ::: = 

0. 09 

= 
14 

Zn = Cr2 03 
Th  = 

3. 4 

u 
2. 101 ( I

(NAA
D )  

) 

TOTAL 99. 71 0. ( I D )  
Zr 5 

9 . 8  
( XRF ) 

NORM Hf  (NAA
= 15. 7 

) 
(X RF ) 

Qtz :::: 

Or :::: 

l. 26 

:::: 

0. 59 RARE ( ID) 
Ab  
An = 36. 83 

. 2  
La  13 

D i  = 15 Ce  
= 

34. 5 
Hy 40. 5 Pr  
Ne = Nd = 2 1 . 9 
01 = Sm ::: 

Chr = 
6 . 56 

I l  m ::: 

:::: 

5.01 Gd 
Eu 

8. 
1 .  2 1  

Apa 0.2 Tb 
Dy = 1 0 . 5  

99 . 51 Ho :::: 

Er  6 .  51 
100 Mg/ (Mg+ Tm 

) = 47. 7 
An/Ab/Or 98. 42/ - /1. Yb  :::: 6 

-
Lu 
y . 7  (XRF ) 



1 86 

ROCK NUMB 1 
WEIGHT :  45 . 06 g DIMENSIONS : 4 . 1  x 3 . 4 x 2 . 1  cm 

BINOCULAR DESCRIPTION 

COLOR: Du s t  covered 
SHAPE : A blocky , s ubro unded rock wi th one relati vel y smooth s u rface 
FABRIC: M i croporphyri t i c  
COHERENCE:  Tough  

Fract uri ng :  One planar fracture sect s  the rock a t  30° to 
long axi s .  

ILITY : The textu re homogeneo u s  
ZAP PITS: p i ts were 
CAVITI Flattened li pti cal vug s  3 to 11  mm occur  i n  zones 

and appear a rranged i n  an i mbri cate shi on .  
BY : L ind say, Trask 
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1 8 8 Roc k Numbe r 14072 

CHEMI STRY 
MAJOR ELEMENTS TRACE AND MINOR EL EMENTS 

Si 02 = 45 . 15 L i  = 

T i 02 = 2 . 57 Rb = 1 . 4 (MS ) 
Al 2 0 3 = 11 . 07 K = 660 ( X R F ) 
FeO = 

= 
17 . 82 Ba = 128 (MS ) 

MnO 0 . 2 7 Sr = 

= ::: 
l 08 ( XRF ) 

MgO 12 . 16 C r  3880 ( NAA ) 
Cao = V = 

Na2 0 = 
9 . 84 
0 . 3 2 Sc = 

K2 

47 . 1 ( NAA ) 
0 = 

= 
0 . 08 Ni = 

P2 

31  ( NAA ) 
Os  0 . 08 Co = 

s = 
3 2  ( NAA ) 

= 
0 .  12 C u  = 

Cr2 Q3  0 .  5 1  Z n  = 8 ( l�AA ) 
T h  = 

TOTAL 9 9 . 99  u = 

Zr = 166 ( XRF ) 
C l PW NORM Hf = 

= 
6 . 9  ( NAA ) 

Nb 11 . 4 5 (MS ) 

Qtz = 

Or = 

= 
0 . 47 RARE EARTH ELEMENTS ( NAA ) 

Ab 2 .  71  
An :::: 28 . 53 La  6 . 7 6 
D i  = 

= 

16 . 36 
:::: 

Ce = 17 . 9 
Hy 3 2 . 81  Pr = 

Ne = Nd = 

01 = = 
13 

13 . 19 Sm 3 . 93 
C hr  = 0 . 7 5 E u  0 . 88 
I l m  = 

= 
4 . 88 Gd 

= 

= 4 . 2  
A pa 0 .  17 Tb = o . 98 

Dy = 6 
TOTAL 9 9 . 87 Ho = 1 . 5  

Er  = 3 . 5  
100 Mg/ ( Mg+Fe ) 5 4 . 9  Tm = 

An/Ab/Or - Yb = 

= 
4.05 

90/9/1 Lu 0 .  61 
y = 38 ( XRF ) 



1 8 9  

ROCK  NUMBER :  1 43 1 0 
I GHT : 3439 g DIMENSIONS : 1 9  x 1 4  x 1 1  cm 

COLOR : Medi um g ray 
SHAPE :  Bl oc ky a nd very a ngu l a r ,  s u bro unded o n  pi si 
FABRI C : Equi g ranu l ar , mas si ve , i nhomogeneo u s  
COHERENCE :  Tou g h  

Frac n g : There are two 1 i  on fractures  o ne which 
i s  paral l el the fresh s u rface . promi nent fracture i s  
a bout 0 . 5  cm away from the and  mea s ures a pp roxi -
matel y 2 cm l on g . 

VAR IAB I L ITY :  Homogeneou s  i n  mi nera l o gy 
ZAP P ITS : Pi ts from 0 . 1  mm to 4 . 0  mm i n  si ze a p pear o n  two s urfaces 

of roc k .  About 90% of the pi are g l a s s -l i ned a nd 1 a re 
u nl i ned . re are to pits per square centi meter . 

CAV I ES :  I rreg u l ar shaped vugs  0 . 5  2 mm i n  size a ppear i n  
cl u and have i rreg ul ar di stri butio n . V u g s  are 1 %  of the 
vol ume a nd are s paced 0 . 5  to 1 cm a pa rt .  Projecti ng 0 .  rnm 

d s par crystal s l i ne vu Fel d s pa r  c 1 l i ni n g vari e s  
from cl ear g ray i n  col o r .  I n  l a rger cavi e s  fel d ha s 
honeycomb textu re . 

BY : Anderson , Li nd say , Ri d l ey 
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Roc k  Numbe r  l 1 0  
1 9 1  

CHEMI STRY 

EMENTS 
= 4 7 . 20 L i  = 

( O E S ) 
= 1 . 2 4  Rb 1 2  . 8  ( I D )  
= 2 0 . 1 0  K = 4 250  ( I D )  
= 8 .  Ba = 6 1 7 ( I D )  

MnO = 0 .  1 1  Sr = 1 93 ( I D )  
MgO = 7 . 87 Cr  ::::: 

Cao 1 2 . 30 V = 3 6  ( O ES ) 
Na20 = 0 . 63 Sc 1 6 .  6 ( NAA ) 
K2 0 = 0 . 49 N i  = 63 . 9  (XRF } 

Os 0 . 34 Co = 1 6 .  a ( NAA ) 
s = 0. Cu ::::: 5 ( 0  
Cr2Q3  ::::: 0 .  1 8  Zn = 2 .3 ( NAA) 

Th 1 1 . 5 ( MS ) 
TOTAL . 86 u 3 . 1 1  (MS ) 

= 842  ( ) 
Hf Cl PW NORM 

= 1 5 . l ( NAA ) 
Nb = ( XRF ) 

Qtz 0.  1 6  
Or 2 .90 RARE EARTH ( I D )  
Ab = 5 . 33 
An = 5 0 . = 5 6 . 4  
Di ::::: 6 .  Ce = 1 
Hy ::::: . 6 1  Pr = 

Ne Nd = 87  
01  Sm 
Chr ::::: 0 . 27 = 2 .  1 5  
I l m  = 2 . 36 Gd  = 28 . l 
Apa = 0 .  Tb 

Dy = 32 . 7  
Ho TOTAL 98 . 84 

::::: 

Er 1 9 . 7 
Tm 1 00 Mg/ (Mg+Fe ) = 62 . 6  Yb :::: 1 8 . 4  

An/Ab/Or = 86/9/ 5  Lu = 

y = 1 74 ( X R F )  
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1 93  

ROCK NUMBER: 15016 
WE IGHT: 92 3 . 7  g D IMENSIONS : 13 . 5  x 10. 5 x 6 cm 

B I  ION 

COLOR : Li ght browni sh gray (5YR  6/1 ) 
B l ocky , subrounded 

C: Isotropic, porphyri ti c 
COHERENCE: Intergranu l ar: Tough 

Fractur i ng: , nonpenetrati ve 
VARIAB IL ITY : Vesi es are sl i y l arger on  B (4 mm) on T 

( 3  mm) . 
SU The E hal f rock shows vesic l es wi th soi l coati ngs and 

therefore was probabl y buri ed . 
ZAP PITS: on al l .  
CAVITIES: , most are vesi cl es, a are vugs. 
SPECIAL Vesi cl es are rounded, spheroi dal , most 

t other vesi cl es .  i r  wal l s  are ro ugh on a 0. 05 mm 
e ,  and show the l h shapes of the yi ng plagi ocl ase . 

T he vesicl e wall s ve thi n  b l ack gla l i ni ngs , whi ch 
i n  some pl aces i s  either not or i s  so thi n that 
colors of  under l yi ng mi neral s are vi sib l e .  Vugs compose about 
2% of cavi ti es and show ng brown l s. 

BY : Butl er 
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1 9 5  
Rock Number 1501 6 

CHEMISTRY 
MAJOR E L EMENTS ( 4 )  TRACE AND MINOR ELEMENTS 

S i  02 = 44 . 08 Li = 

= 
4 . 6  

T i 02 
= 

2 . 28 Rb 
( I D ) 

= 0 . 81 
Al 2 Q3  8 . 38 K 

( I D )  
= 

= = 
249 (XRF ) 

FeO 22 . 74 Ba 61 . 0 (MS )  
MnO 0 . 32 Sr 91 . 4  
MgO 

= = ( I D )  
= 1 1  . 30 Cr = 6400 (NAA ) 

Ca O = 9 . 27 V = 

= = 
200 (O ES ) 

Na20 0 . 27 Sc 39 .  1 (NAA ) 
K 2 0  = 0 . 04 Ni = 

P2 = 0 . 07 Co = Os 

85. 9  (O ES ) 

s = 
54 (NAA ) 

0 .  1 0  Cu = 1 1  
= = 

(O ES ) 
Cr203 0 . 85 Z n  4 (NAA ) 

TOTAL 
T h  0 . 50 (MS ) 

99 . 70 
= 

u = 0 . 1 2  (MS )  
Z r  = 86 (XRF ) 

ClPW NORM Hf ::: 

= 

2 . 6  (NAA ) 
Nb  10 (O ES ) 

Qtz 
Or 

= 

= 

= 
0 . 24 RAR E EARTH ELEMENTS (NAA ) 

Ab 2 . 28 
An = 21 . 54 la  5 . 58 
D i  = 

= 

20 . 09 Ce 
= 

= 1 5 .  6 
Hy 31 . 85 P r  
Ne 

= 

= Nd 1 1 . 4 
01 = 

= 

17 . 86 
= 

Sm = 4 . 05 
Chr l .  25 Eu = 

= I l m  4 . 33 Gd 
0 .  1 5  

= 

0 . 97 

= 
5 . 4  

Apa Tb = 0 . 9 
Dy = 5 . 74 

99 . 60 Ho = l .  1 TOTAL Er 3 .  l 
1 00 Mg/ (Mg+Fe� = 47 . 0  Tm 

Yb 
= 

A 8 . 5/9 . 5 = 

= 

2 . 62 n/Ab/Or � /1 Lu  0 . 321 
y = 21 (O ES ) 



l 

ROCK NUMBER : 
I GHT: D I MENS I  10 x 12  x 16  cm 

B I NOCULAR DESCR I PT I ON 

COLOR : Olive (near 5Y 4/1) 
SHAP E :  Blocky . angular 

C: Di abasi c, porphyri tic  
COHERENCE: I ntergranular: Tough 

F racturi ng: Numerou s ,  nonpenetrati ve on S ;  few, nonpenetrat i ve 
on E ,  absent on others 

VAR I AB I LITY: Abundance of vugs and phenocrysts 
RFACE: Granulated , i ular i n  vuggy areas , generally 

(90% on N, on B) . Shocked i oclase (whi 
over much of E ,  N ,  B .  

ZAP P on E, W ,  B ;  none on N ,  S, T .  
CAVITI ES: average 5% rock , locally on S ,  50% on E ,  

on others .  
IAL FEATURES: Crys s i n vugs are mai nly plagi oclase and 

pyroxene , and uncommonly a yell mafi c sili ca 
Where the vugs are abu t ,  the rock i s  locally d iktytaxiti c. 

Plagi ocl ase : Random ori entati on ;  henocrysts are uncommon and 
are onl faces wi th vugs (e . g . , B) . 

Mafi c s i li cate : too large ati ve to plagi ocl ase the 
nular ; ri ms uncommon, ve ry i n ;  probably 

Pyroxene phenocrysts : Mo st  abundant near vuggy areas ; on 
vuggy faces , 1% on others . 

I ntergranular pyroxene: Medi um brown 

BY : s s  
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Roc k  N umbe r 15058 1 98 

CHEM I 

ELEMENTS ( 2 )  

Si  Oz 48 . 1 4  L i  = 

T i Oz = 1 .  6 9  = 2 . 0  
2 Q 3  = = 

(XRF) 
Al 8. K 249 

= 

(XRF) 
1 9 .  86 Ba = 6 2  

= 
(NAA) 

MnO 0 .  S r  99 . 2  
= 

(XRF) 
MgO 9 . 28 Cr  = 2840 (NAA) 
Ca O l 0 .  2 7  V ::::; 

Na2 0 = 0 .  = 42 { NAA) 
Kz 0 = o .  N i  = 3 1  

:::: 

(NAA) 
0 . 07 Co = 42 

= 
(NAA) 

s = 0 . 07 Cu 
Crz Q3 = 0 . 66 

T h  = 0 . 5 2 (GAM) 
TOTAL 99 . u = 0 .  1 3  

= 

(GAM) 
Zr 98 . 0  (XRF) 
Hf 2 .  16 C l PW NORM (NAA) 
N b  :::: 4 . 9  (XRF) 

Qtz 1 . 40 
Or = 0 .  18 

= 
RARE EARTH ELEMENTS (NAA) 

Ab 2 .  
An = 2 2 .  La 
D i  = . 15 Ce 14 . 5  
Hy . 10 Pr  
Ne  Nd = l O .  9 
0 1  = = 3 . 9  
Chr = 0 .  = 0 . 908 
nm = 3 . 21 Gd = 5 .0 
Apa = o .  15 Tb :::: 8 . 7 

Dy = 5 . 9  
Ho TOTAL 99 . 44 

= 1 .  l 
= 3 . 2  

1 00 Mg/ (Mg+Fe ) = . 4  Tm = 

Yb An/Ab/Or = 90/9/1 2 . 54 
Lu  0 .  

y ::: 21 . l (X RF) 
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ROCK NUMBER: 1 5065 
WEIGHT: 147 5 . 5  g DIMENS I ONS: 8 x 10  x 1 5  cm 

B INOCULAR DESCR I PTION 

COLOR: Brown i sh gray ( 5YR 4/1) 
SHAPE: Blocky ,  s u brounded 
FABRI C :  I nequ i granular 
COHERENCE: I n tergranu l ar: Tough on  fres h  s urfaces,  fr i a ble on  

rounded s ur face . 
Fractur i ng: Numerous  a nd penetrat i ve fractures .  Two sets 

ort hogonal, set parallel to B i s dom i nant . One set i s  o bli que 
to other s .  

VAR I AB I L I TY: Two d i s t i nct  doma i n s ; predom i nant one i s  fels i c  
wi th mafi c: fels i c  r at i o  a ppro x i mately l : 1 ; les s  a bundant  one 
has  mafi c s  3: 1 to 5: 1 over plagi ocla se . Boundar i e s  are generally 
d i ffuse between two doma i n s . 

SURFACE: Other s smooth a nd rounded, S and W smooth, rounded . 
N i rregular recess i ve ;  B hac kly fres h .  

ZAP P ITS: B none, other s few 
CAV IT I ES: 3% scattered , 3 -4 mm, w i t h  pr i smat i c  crystals , l ocali zed 

wi t h  pyroxene concentrat i o n s . 
S P ECIAL FEATURES: Fractures a ppear to be a s soc i ated wi t h  po s s i ble 

pyroxene concentrat i on s  a nd v ug development . On N an older 
fracture has crystals to 3 . 3 .  cm long wh i c h  may have developed 
on t he surface rather than  under T .  

Plagi ocla se: Some well defi ned pla tes,  other a n hedral .  
Opaques: Occa s i onally i n  p l agi ocla se a nd pyroxene ;  also i l me n i te 

plates i n  some v ugs . 
Zoned pyroxenes: Generally green core i s  a bout 1/3 of  total 

pyroxene . One crysta l  has 5 0% rad i u s  yel low-green core wi t h  
pale brown 10% i nner core . Bou ndar i e s  between zone s  are 
moderately s har p .  Several crystal cro s s  sect i on s  have a color 
les s  i nner zone s ugge st i ng a d i s t i nct i nner core phase . 

BY: Morr i son , S i lver 
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20 1 
Rock N umbe r  15065 

· cH EM I STRY 

EL EMENTS ( 2 ) AND MINOR E L EMENTS 

S i 02 = 48. L i  
02 = 1 . 46 Rb = 

= = 
0 . 7  (NAA) 

Al 2 03 
= 

9. 7 9  K 
FeO 

= 
18. 82 96 (NAA) 

MnO 0 . 2
MgO = 

5 S r  134 (NAA) 

= 
10 . 47 Cr  = 

Cao 9 . 75 V = 
361 0 (NAA) 

Na20 = 

158 (XRF) 

= 
0 . 34 

= 
38 (X RF) 

K2 0 
P2 0s = 

0 . 05 N i  . 9  (XRF) 

s = 

0 . 07 Co (XRF) 
-

= 

Cu  (XRF) 
Q3 0 . 50 Zn 5 

= 
(XRF) 

0 .  (MS) 
99. 84 u 0 .1368(MS) 

Zr 68  (XRF) 
Hf  3 . 36 (NAA) PW NORM 

= 

Nb  1 2  { X RF) 

Qtz ;;;; 

Ab 
= 

0 .  14 
Or 0 . 3  

An 
;;;; 

(NAA) 

= 

2 . 88 

= 

25 . 04 7 . 7 3 

= 

1 9 . 1 
= 

. 6  
Hy 48. 72 P r  
N e  

3 . 1 5  
= Nd = 1 4 . 6  

01 = 

= 0 . 74 
= 4 .  

I l m  
Apa 

= 

1 . 14 

= 
2 .  7 7  5 . 3  

. 15 Tb 0 . 96 
Dy 6 . 66 

99 . 84 Ho = 
TOTAL 

l .  2 
Er = 3 . 7  

100 Mg/ (Mg+Fe) ;:; Tm 
8 

= 

2 .  
An/Ab/Or ::; 88 . 75 Jr 0 .  2/1 . Yb = 

Lu  = 0 .  
y = (XRF) 



2U2 

ROCK NUMBER : 15075 
WEIGHT : 809 . 3 g DIM IONS : 8 x 7 x 6 cm  

BINOCULAR DESCRI N 

Li oli ve gray (SY 6/1) 
B l oc ky ,  subrounded ( corners rou 
Inequigranul ar , pos si e weak en tion of plagioc l ase. 

I l ar : 
ng : penetrative icul ar to S. 

IL ITV :  None 
S smooth and irregul ar ,  E ash gl ass  ( < 1%). 
None on N and W (du  } ;  on T ,  , E and B ( dusty }  
Vugs - 5% , proj ecting p l  ase and pyroxene 

FEATURES : May be boundary zapped and unzapped 
ces  across  T, unzapped on Pl agioc l ase  is ground 

and white on N, pos sibly a s  surface .  

Pl ioc l ase : Pos sibl y two size grou 
c silica Probabl y ol ivine al though some may be pigeoni 

Pos sibl y some mantl ing by e .  There appears to be rare 
l aths to 8 mm. 

BY : Morrison 
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204 k N umber 1 5075 

CH EM I STRY 

S i 02 = 48 . 07 L i  = 

T i 02 = 1 . 8 1  Rb  = 

Al 2 03 = 5 K 
FeO = 

9 . 4
19 . 5

:::: 

= 

MnO = 
3 

o .  
= 

S r  = 

MgO 8 . 1 1  
Cao = 

C r  
10 . 83 

:::: 

V = 

Na2 0 :::: 

= 
n . d .  Sc 

Kz O  0.
:::: 

= 
04 N i  

P2 0s  = 

= 
0.05 

:::: 

Co 
s 

Cr2 03 = 
0 . 05 Cu  = 

0 . 45 Zn = 

Th = 

TOTAL 98 . 68 u = 

Zr = 

NORM Hf = 
Cl  P�J 

N b  :::: 

Qtz = 

O r  = RARE  EARTH E L EM ENTS 
Ab = 

An = La 
D i  = 

Hy = 
Ce = 

= 

Ne  = 
P r  
Nd = 

01 = Sm 
Chr  = Eu  = 

= I l  m 

Apa = 
Gd = 

Tb = 

Dy = 

Ho TOTAL 
:::: 

E r  = 

l 00 Mg/ (Mg+Fe ) = Tm 
. 5  

= 

An/Ab/Or = Yb = 

= 

' M .  J .  ' unpubl ished d y = 



205  

ROCK NUMB E R :  l 
400 . 5  g D IMENS IONS : 9 x 6 x 5 cm 

B INOCULAR  

COLOR : Li ght oli ve gray ( 1 ) 
SHAPE : Blocky , angular 

RIC : ssi bly subop h i  c rn i croporphyr i ti c  i i granu l ar ,  
l ocal flow ali gnment plagi oclase 

COHERENCE : Intergranular : Tough 
Fractu ng : Penetrati ve nonpenetrat ive ,  planar 

VARI ILITY : Vugs are i rregularly d i stri buted 
SURFACE : Sli c  i des , W ,  angular , i ular ; T i s dusty and not 

rounded . 
P ITS : o n  T ,  N and W ;  few o n  S ,  B ;  none o n  E ,  but i t  

i s  d u  
CAVITI  ( ) wi th proj i ng pl ase s .  
SP FEATU Some of  long plagi oclase crossi ng vuggy areas 

are bent and broken ; brown maf i c  si l i cate ( pyroxene ) r i mm i  
green c si li cate i vi ne) . so i l  l i ne fou nd on S 

r1af i c  s il icate: Oli v i ne? Good parti ng llel to 1 
d imensi on .  Pyroxene r i ms around oli vi ne .  One oli vi ne i s  
7 x 11 mm , i s  12 mm long . P i c  oli vi ne may 
p i geonite .  

Plagi oclase : Has small equant black i nclusi ons . A closer 
loo k  says ser i s i ze d i str i buti on of plagi oclase . 

Opaques : Some from these plates ( i lmeni te?)  penetrati ng pyroxene. 

W ilshi re 
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20 7 Roc k  Number 1 5076 

CHEMISTRY 
ELEMENTS 

S i02 = . 44 L i  = 5 . 6  ( OE S ) 
Ti 02 = 1 .  9 2  

= 
Rb 0 . 9 1 7  ( I D )  

2 Q 3  8 . 97 K 1 ( I D )  
FeO 20 . = 

= 
62. 7 ( ID )  

MnO 0 .  Sr 1 1 2  ( ID) 
MgO 8 .  6 1  

= 
C r  = 

CaO 1 o. 52 V 1 35 ( 0  ) 
Na2 0 = 0 . 34 Sc = ( N AA )  

0 = 0 . 07 N i  = 1 1  
05  = = 

( X RF) 
0 . 07 Co ( NAA ) 
0 . 08 = 9 .  1 ( ) 

Cr20s = 0 .  Zn = 

Th ::: 0 . 590 1  
TOTAL . 95 u = 

( MS) 
0 .  1 532  (MS ) 

= 

= 
( XRF) 

C l PW NORM Hf 2 . 1  ( NAA ) 
Nb = 6 . 2  ( ) 

Qtz = l .  5 9  
Or = 0 . 4 1 RARE ( I D )  

= 2 . 88 
An = 22 . 7 4  = 7 .  
Di  24 . = 1 5 . l 
Hy 43 . Pr = 

Ne  = Nd = 1 0 . 6 
01  = Sm 3 .  
Chr = 0 . 46 Eu = 0 . 9 78 
I l m  = 3 .  Gd = 4 .  
Apa 0 .  1 5  = 

Dy = 5 . 6  
TOTAL Ho 

Er 3 . 4  
1 00 Mg/ (Mg+Fe ) = . 0  Tm = 

An/Ab/Or = 87 / 1 1 /2  Yb = 2 .  77 
Lu = a 

y = 2 9  ( X RF) 



20 8 

ROC K NUMBER :  1 5085 
WE I GHT : 471 . 3 g D IM I ONS : 8 . 5  x 8 x 5 cm 

I ON 

L i g ht brown i s h gray ( l e s s  brown than  5YR  6/1 ) 
oc ky , s ubrou nded 

FABR I C : I ntergranu l ar , d i a  i c  
COHERENC E :  I nt ergra nu l ar :  Toug h ,  coherent 

Fractur i ng :  Few penetra t i v e .  One maj or i rregu l ar i n t branc h i ng 
i rregu l ar fractures .  

I Li N s urface  i s  much  coarser a nd l i g 
SURFACE :  Gran u l ar 
ZAP P None , g l a s s  coati ng on one pyroxene gra i n  c l ear l y 

i t .  

s .  

equan t  vug s . and p l ag i oc l a s e  ect 

F EATURES : I n  coarse l oca l  gra i n  s i ze 
approac s 1 cm . Pa l e  green pyroxene i s  common l y ma ntl  by 
brown pyroxene .  

I nt ergranu l ar , z e  i s  5 mm on  N 
i v i ne or po s s i bl y  green Contacts  wi t h  
are common on  N ,  and i rare o paque  gra i n s . 

Pl i oc 1 a s e : Random ori On N face s er i  gra i n  s i ze ,  
nant s i ze  i s  5 mm . 

R i d l ey ,  Ba s s  
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2 1 0  
Roc k Number 15085 

Coarse grained rock. ,  different splits have significantly different chemistry , 
probably because s p lits were too small relative to grain size, analyses for both 
s plits listed . 

CHEM I STRY 
MAJOR ELEMENTS TRACE AND M I NOR EL EMENTS 

Si02 = 46 . 6 1 47 . 7 3 Li = 

Ti 02 = 2 . 63 l . 9 6 Rb = 1 . 8 < 11 (XRF )  
Ah 03 = 

..5 

= 
7 .  13 9 . 92 = 

FeO 24 . 38 1 9 . 69 Ba 
K 

-· 1 10 60 (XRF) 
MnO  = 

= 
0 . 30 0 . 26 Sr = l?O 112 ( XRF )  

MgO 7 . 90 8 . 84 Cr 
Cao = 

= 

9 . 68 10 . 63  
= 

V = 1 7 2 1 65 ( XRF ) 
Na2 0 0 . 26 0 . 33 Sc 
K2 0 = 0.06 0. 04 

-· 

N i  = 20 2 3  ( X RF )  
P2 Os = 0 . 11 0 . 06 Co = 43 41 (X RF) 

= = 

Cr2 
s 0 .  14 0. 52 Cu 9 2 9  l X RF) 

03 = 0.61 0 . 52 Zn = < l . 5 17 ( XRF) 
T h  

TOTAL 99 . 7 3  100 . 01 
= 

u = 

Zr = 1 56 92 ( XRF) 

Cl PW NORM Not calculated Hf = 

N b  = l O .  0 6 . 6  (X RF) 

Qtz = 

Or 
= 

RARE EARTH EL EMENTS  
Ab  
An La 
Di 

= 
= Ce 

Hy 
= 

= Pr 
Ne 

= 
= Nd 

01 
= 

= Sm 
Chr 

= 
= Eu = 
= I l m  Gd 

Apa 
= 

= T b  = 

Dy = 

TOTAL Ho = 

Er 
100 Mg/ (Mg+Fe) Tm = 

An/Ab/Or -- Yb -

L u  = 

y - 44 , 0  28 . 6  ( XRF) 

Ref: Du ncan et a 1 . ( 1 97 5) Proc . Lunar Sc i .  Conf .  6th , 2 309 - 2320 .  



2 1 1  

ROCK NUMBE R : 1 54 7 5  
298 . 2  g D IMENSIONS : 6 x 6 x 5 cm ( l argest  

p i ece 3)  

B I  D ESCR I PT I ON 

COLOR : L ight brown (5YR 6/4 )  
Bl oc ky ,  s ubangu l ar corners  
I nequ i gra nu l ar  

E :  I ntergra n u l a r : Tough 
r i ng :  One pene i ve fracture , two p iece s  ken 
the l arge st  one 

I L I TY : Maf i c - fe l s i c  i o n  var i e s  to nea r l y  

E :  Al l s u rfaces are to i rregu l a r .  a rea s o f  
roc k have coati ng of l i  s o i l d i sti nctl y than  
brown " rego l i th 1 1  so i l  . 
P P  : Few o n  T ,  S ,  W ;  none on E (fre s h  su ) ,  (du l l ) ,  
B ( du 11 ) • 

CAV I 2 %  v ugs , i rregul ar s ha pe a nd formed a ro u nd ta l s . 
FEATURES : The wh i eu hed ral vug mi nera l  (o n N can be 

ea s i l y  for study . 

P i  l ow -green (l OY ) ,  a re s urrounded 
i s h brown (l OR 3/4 l 6) , 

i u s of crysta l s .  The boundary between 
r i m  i s  s ha rp t i rregu l a r .  I n  one gra i n the yel l ow-

green core a p pears  i t sel f by co l or l e s s  tra n s l ucent 
m i nera l . F i ne -grai brown pyroxene ( ? )  may a l so  pre sent . 

O l i v i ne ( ? ) : I nters t i t i a l  gra i ns ,  does not have green cast 
p i geo n i te .  

agi oc l a se :  Occurs  both a s  l and p l ates , w h i c h  ac ros s  
v ugs , a n d  a s  m i l ky granu l  i nterst i t i a l  ma s se s . 

Opaques :  Rare p l ate s  i n  v ugs and  a s  rare b l ac k  i nc l u s i on s  i n  
pha se s . 

Morr i son 
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213 Rock Number 1 5475 

I 

(3 ) M I NOR E L  
S i  02 = 48 . 1 5  L i  = 

T i 02 
( I D )  

= , .  7 7  Rb = 
1 5. 3 
o .  

Al 2 Q3 
( I D )  

9 . 44 K = 347 ( I D )  
FeO = 1 9 . 98 Ba = 

= 
45 . 2  ( I D }  

MnO 1 1 1  . 0  ( I D )  
MgO = 

0. S r  
= 8 .  
= 

387 5 . 0  ( X RF ) 
Ca O 10 . V 1 30 { OE S )  
Na2 0  = 

= 
0 . 27 = . 7  ( NAA ) 

K 2 0  0 .  N i  = 8 . 9  ( X R F ) 
P 20 s  = 0 . 06 Co = 

= 
44 . 6  ( NAA ) 

s 0 . 05 C u  6 . 0  ( O ES )  
Cr2 Q 3  = 0. = 

TOTAL 
Th  = 

10 . 0  ( OE S }  
0 . 4  ( GAM ) 

. 1 4  u = 
::: 

O . 1 2  ( GAM ) 
Z r  89 . 0  ( XR F ) 
Hf = 2 .  

Cl PW NORM = 
( NAA ) 

N b  5 . 9  ( X RF ) 
Qtz = 1 .  
Or = 0 .  ( I D )  
A b  = 2 .  
A n  = = 4. 01 
D i  = 

Hy 
1 3 . l 

= Pr = 

Ne = Nd = 8 . 87 
01 = Sm = 

C hr 
2 .  

= 0 .  = 0 . 481  
I l m  = 3 .  = 

Apa = 0. 1 3  Tb = 

Dy = 4 .  
TOTAL . 09 Ho :::: 

= 2 . 7  
l 00 Mg/ ) = Tm 

44 . l 
= 

An/Ab/Or . 3/8. 4/1 . 3  
Yb 

= 
2 . 35  
0. 

y = 
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ROC K  NUMBER : 1 5476 
W E I G HT : 266 . 3  g D IM ENS ION S : 8 . 5 x 7 x 3 cm 

DESC R I PT IO N  

COLOR : L ight ( 6/4 ) ,  green 1 ) 
SHAPE :  abby 
FABR I C : Porphyr i t i c  1 i t i  
COHERENC E :  I nterg Cohe

C 

rent 
Fracturi ng :  or fracture para 11 s N .  

VAR IAB I L I TY : porphyrit i c  
SURFAC E :  Granu l  
ZAP P ITS : Few on a l l 
CAV IT I ES :  3-2% x pha ses  proj ect into cavi  
SPEC IAL F or i entat ion of l ath - shaped p l ag oc l a se  

produce s  a crude fol iat ion para l l e l to E and W p l a ne s . A 
l i neation i s  p rod i n  th i s  p l a ne by the ori  
e longa te pyroxene ra l l  to the T and B p l anes . 
to 1 4086 i n  r e  and  gross appea rance . 

P l a gioc l a s e : , ra l l y  en l e  
l ath e s  N , , s l i gh t l y  sheaf- l i  

Phenocrysts : Zo i te  to augi te . 
Augite : Col umnar  l s  l e  1 to B .  

BY : Warner 
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2 1 6  k Numbe r 15476 

CHEM I STRY 
EMENTS ( 2) EMENTS 

= 

= 
48. 15  L i  8 . 0 (OES ) 
1 .  7 9  Rb = 

= 
l .  5 (XRF ) 

9 . 78 K 
= 

(XRF ) 
20. 27 Ba (XRF ) 

MnO = 0. 27 1 1 5  (XRF ) 
MgO = 8 . 5 2  C r  
Ca o = l 0 .  62  V 160 (XRF ) 
Na2 0 = 0 .  3 1  Sc = 

= 
40. 6 (NAA ) 

1<2 0 
;::: 

0. 06 N i  1 5 (XRF } 

= 
0 . 06 Co 

s 
(XRF ) 

0 .  01 C u  4. 0 (XRF ) 
Cr2 0 3 = 0 . 45 Zn  :::: l. 5 (XRF ) 

Th 0. 7334 {MS ) 
TOTAL 100 . 30 u 0. 1 919 (MS )  

Zr 110 (XRF ) 
Hf 3. 6 (NAA ) 

5 . 6 (XRF ) 
Qtz = 

:: 

1 . 03 
Or 0. 33 RARE  EARTH (NAA ) 
Ab = 2 . 67 
An = 25 . 1 1  5. 9 
D i  = 22. 88 
Hy = 

= 

44. 08 Pr 
Ne  Nd 
01 = Sm 4. 3 
Chr  = 0. 66 Eu  l. 13  
I 1 m  = 3 . 40 

= 0. 14 Tb Q. 88 
3. 5 

TOTAL 100. 

1 00 Mg/ (Mg+FeJ = . 8  Tm ::: 

An/Ab/Or = 9/10/1 Yb = 3 . 4  
L u  
y 

= 

= 3 1 . 4 (XRF ) 



2 1 7  

ROCK NUMBER: 
IGHT : .9 g D IMENSIONS: 7 x 3 x 3 . 5  cm 

B INOCULAR DESCR IPT ION 

COLOR: Medium gray (N5) 
: Angular 

I C : Isotropic 
COHERENCE: Intergranular : 

Fracturi : None (single on B during 1 ion 
of e by hammer) 

VAR IAB I L  Surfaces vary from fresh to weathered ; diktytaxitic 
to su bophi c one si of rock other . 

SURFACE : N broken surface ; S is half surface , 
hal f interior fracture ce with yellowish material on the 
surface ; B is exterior su 

ZAP P Few on B ;  none on others 
CAV I 20- 60% rounded to angular ; rou nded are often glass 

l i  ar are rmed by l crystal s. 
SPECIAL Yellowish whi powder (su bli 

fracture chip l ,l and main rock 
seen in S photo. 

Pl ioclase: rms some spherulite u sters 
Pyroxene - Striations parallel to pri ic axis . 
Spinel ( ? ) :  distributed through rock .  

BY : Lofgren 
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2 1 9  Rock Number 15485 

CHEM ISTRY 
MAJ OR ELEf'iENTS TRACE AND M INOR ELEMENTS 

Si 02 = 47.39 Li = 

T i 02 = l .  77 Rb = 

= = 
1 . 4  ( XRF)  

Al 203 9. 1 4  K 257 ( XRF )  
FeO = 19. 82 Ba = 71 ( XRF ) 
MnO = 0 . 27 Sr = l 04 

= = 

( XRF ) 
MgO 9 . 48 Cr 
Ca O = l O .  21 V = 177 ( XRF ) 
Na :i O = 0. 28 Sc = 

K2 0 = 

= 
0.03 Ni = 22 ( XRF) 

P20s 0.08 Co = 42 (XRF ) 
s = 0.06 Cu = 4 ( XRF ) 
Cr203 = 0 . 57 Zn = 

= 

2 (XRF ) 
T h  

TOTAL 99 . l l u = 

Zr = 113 ( XRF) 

ClPW NORM Hf = 

Nb = 5. 5 ( X R F  ) 

Qtz = 

= 
0.34 

Or 0 .  18 RARE EARTH ELEMENTS 
Ab = 2.37 
An = 23 . 59 La = 

Di = 22.24 Ce = 

Hy = = 

Ne = 
45. 93 Pr 

Nd = 

01 = Sm = 

Chr = 0 . 85 Eu = 

I lm = 3 . 36 Gd 
Apa = 0 .  18 Tb = 

Dy = 

TOTAL Ho 99.05 
= 

Er = 

l 00 Mg/ (Mg+Fe ) := 46 . 0  Tm = 

An/Ab/Or - 90/9/1 Yb = 

Lu = 

y = 32 . 2  ( XRF ) 
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ROCK NUMBER : 15486 
WE IGHT : 4 6 .  8 g DIMENSIONS : 5 . 6  x 3 x 2. 5 cm 

B I  DESCR I PT 

COLOR : Ol i ve black ( 5Y 2/1 ) , g sh black ( N2 ) , col or of coat ing : 
fresh-med ium dark g ray (N4 ) 

SHAPE : B 1 o c ky , a l a r 
FABRIC : Porphyr it  c, i nequ i g ranular 
COHERENCE : Intergranular : Tough 

turi F ew penetrati ve and few nonpenetra 
VARIABIL D i fferences in coati on s everal and i n  

the dens i t i e s  of vug s .  
SURFACE: T i s a k along ve i ns of preex i sti ng vug s  with 

coal e sc ing walls . B i s smoother th a ker coat ing. N has 
glassy vug s , a l i g  olive g ray coat i , and fai nt stra it ions 

th i on . 
ZAP PI on B; on  T ;  none on N, W .  
CAVITIES :  has one l cm vug wi th crystal s mm. 

B locally s a h i gh dens i ty of vug s  wi th 1 - 1 0 mm ne pr i sms . 
These  pr i sms a green i sh  s s .  

IAL FEATURES : Coati of l i ght i v e  g on N i s  cl ea y 
re l a  to a fracture , whi ch can be followed i nto the rock . 

ll ic  surface g rai ns on T are probably the alteration 
or i ng .  Alterat ion or i ngs are on su s 
pyroxene pr i sms . On old penetrative fractures the m i neralogy 
i s  obscured by coati ng. Compare to 1 whi ch i s  a y 
i i cal rock . 

e brown w i  thi n  dark r i ms and some w ith darker 
core s , randoml y ori ented w ith i nterlock i ng grai ns . 

Matri x :  ( ? )  i ntergrownths , pyroxene to d r porti on 
i s  3 . 2 . 
i vine : Trace amou , maybe . 

S i lver ,  kes 
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222 Roc k Numbe r 15486 

CH EMISTRY  
MAJOR ELEMENTS (2 ) TRACE AND M INOR ELEMENTS 

Si 02 = 

= 
48 . 06 Li = 

= 
8 . 8  (O ES ) 

Ti 02 1. 79 
Al 2 03 = 

Rb 1 .  3 (OE S )  

= 
9 . 60 K = 

= 
664 (XRF ) 

FeO 19 . 90 
MnO :::: 

Ba 74 (OES ) 
0 . 29 Sr 135 

MgO :::: 

(OES ) 

= 
8 . 97 Cr 

:::: 

= 

CaO 27 V 
Na2 0  = 

l O .  = 

0 . 37 Sc = 

:::: = 
44 . 2  (NAA ) 

K 20  
= 

0 . 06 Ni 
= 

61. 9 (OES ) 
P2 O s  0 .  l 0 
s = 

Co 47 (NAA ) 

= 

0. 06 Cu 
Cr2 03 0 . 50 Zn 

:::: 

= 
10 (OES ) 

TOTAL 
T h  

99 . 98 
:::: 

u = 
0 . 64 (GAM ) 

= 
0 .  15 (GAM ) 

Zr 127 (OE S )  
Hf ClPW NORM 

= 

= 
3 (NAA ) 

Nb l 0 ( OES ) 
Qtz 
Or 

= 

= 
0 . 83 
0 . 38 

Ab = 

RARE  EARTH ELEM ENTS ( NAA ) 
3 .  13 

An = 24 . 36 
Di = 

La 
21 . 77 Ce 

:::: 

Hy 45 . 08 Pr 
:::: 

7 . 09 

= = 
18 

Ne = Nd 
01 

= 

C hr 
:::: 

= 
Sm 4 . 57 

0 . 74 0 .  977 
Ilm = 

Eu 
:::: 

1 .  4 

= 

3. 40 Gd 
= 

Apa 0 . 23 Tb 
= 

Dy 
:::: 

5.5 

= 
0.92 
5 .  96 

TOTAL 99 . 92 Ho = 1. 2 
Er :::: 3 

1 00 Mg/(Mg+Fe 44. 5 Tm 
; = 

= 

An/Ab/Or = 8 . 4/11 . 2/1 .4 Yb = 2 . 79 
Lu = 0 . 44 
y ::: 36 (O ES ) 



Z23 

D 1 2 x l 0 x 6 . 5 cm 

COLOR : Brown i s h  g ray near (5YR 4/1 ) 
SHAP E :  o c ky ,  subangu l  ar  
FABR : Porphyr i t i c ; para l l el to s ubrad i a l  fe l d s par-pyroxene  i nter-

growths i n  g ro undma s s , wi th  preferent i a l  o r i entat i on E -W  on S .  
COH C E : I ntergranu l ar :  Toug h  

r i ng : non penetra t i ve ( S ) ; s et , t h ree  members ,  
t hem expo s ed o n  B .  

Mode rate  var i ab i l i ty i n  abundance o f  v ug s . 
n u l a t ed 

None o n  N ,  W ;  few o n  S ,  T ,  E ,  Shatt ered d s  
S may satu rat ed wi p i  i c h  g l a s sy 

a rea s were 1 o s t . 
1 v u g s  wi t h  a a nd m i nor p l a g i oc l a s e  

a nd i l men i ta l s .  
SPEC IAL F EATU R ES :  E u h ed ra l  pyroxene pr i sms u 1 5  x 2 mm (dar k  

brown i green exter i o r , green cores ) expo i n  vu g s , o t herwi s e  
s i m i l a r phenocrysts . T h e  roc k  i s  bbro by g ra i n  s i z e a nd 
porphyr i t i c  vari o l i t i c  ba sa l t by texture ( compare 1 2021 ) .  

p henocrysts : More abundant on  S t  n on N ,  ho l l ow 
cores  i n  s ome , d i scon t i nuous  co l or  zon i ng ,  green cores are 

s s i b l y  p i geon i te .  
I ntergrown wi th  1 r 

i oc l a s e : Wh i t e ,  o paque where s I ntergrown wi t h  
No d ef i n i te p henocry st s . 

Rou nd v i t reou s  s u  i n  a few v u g s  on  N .  

BY : i d ' s 
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Roc k  Number l 
225 

CHEM I 

MAJ OR E L  ( 3 ) TRACE AND  M I NOR E L EM ENTS 
Si 02 ( 0  ) 
T i 02 = 

L i  6 . 4  
Rb = l .  032 ( ID ) 

A l z Q 3 K = 515 ( X  ) 
FeO = Ba 92 ( OES ) 
MnO 0 .  l 08 . 42 ( I D )  
MgO 8 . Cr = 3830 ( NAA ) 
CaO 10 . V 152 ( OE S ) 
Na2 0 = 0. 46 ( NAA ) 
K2 0 = 0 . 06 Ni = 26 ( X  ) 
P2 0s  = 0 . 09 Co 46 ( NAA )  
s = Cu = 12 ( OES )  
Cr2 Q3  0 . 40 Zn = 1 . 3  ( NAA ) 

Th  
= 

0 .  6331 ( MS ) 
TOTAL . 44 u 0 . 1 7 2  ( MS ) 

= 126 ( X  ) 
Hf Cl PW NORM 

3 . 2  ( NAA ) 
Nb = 7 . 7  ( XRF ) 

Qtz = 0 .  1 6  
Or = 0 . 35 RARE  EARTH EMENTS ( NAA )  
Ab = 2 . 92 
An ::::: . 02 L a  8 .  l 
D i  = . 33 = 22 
Hy = Pr 
Ne Nd 
01  = = 

Chr = 
5. 4 

0 .  l .  1 
I l  m = 3 .  Gd 
Apa = 0 .  20  Tb = 

= 
0 . 9  

Dy 5. 8 

TOTAL Ho = 

1 00 Mg/  ) = 
Tm 

42 . 6  
An/Ab/Or = Yb 3 . 3  

. 4/ 10 . 3/ 1 . 2  0.49 
y = . 2 
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ROCK NUMBER :  1 5499 
WEIGHT : 2024. 0 g DIMENSIONS :  1 7  x 1 5  x 8 cm 

B I NOCULAR DESCRI PTION 

COLOR : Medium dark gray ( N4) 
SHAPE : Blocky, angul ar, su�angular 
FABRIC : Microporphyritic, diktytaxitic texture . 
COHERENCE : Intergranul ar :  Tough 

Fracturing : Few i rregul ar, nonpenetrative 
VARIABIL I TY : Homogeneous, E has more matrix material . 
SURFACE : S irregu l ar, ve sicul ar, homogeneous, granul ated ; N deep, 

irregu l ar, penetrative fracture . 
ZAP PITS : Many on S (0 . mm, 40-50/cm2) ;  few on W ;  none on N, E .  
CAVITIES :  Vesicle s 3 0% (varia

2 

ble) s ubroundec, ovoid, empty . 
SPECIAL FEATURES : On a microscopic scal e some areas of N are 

exclu sivel y dark brown pyroxene and minor o livine . Another area 
is fine-grained, dark gray, homogeneous, with 1 0% cavities 
irregu l arl y distributed . Micro phenocrysts ( 0.4 mm) of pl agio 
clase (? ),  greenish pyroxene . Medium brown-gray, equi granu lar, 
subm i croscopic . Sharpish contact wi th coarse, d i ktytaxitic basalt . 

Zoned pyroxene: Yellow cores and dark brown rims, some very thi n.  

BY : Ridley, Jakes  
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228 Roc k  Number 1 5499  

CHEM I STRY 

ENTS  

02 . 8 1 L i  = 

T i  1 .  Rb 0. ( I D )  
Al z Q 3  = 9 . 1 1  K = 2 3 2  ( X R F )  
FeO = 2 0 .  1 9  Ba = 69 ( X R F ) 
MnO = 0 .  S r  = 1 08 . 4  ( ID )  
MgO = 9 . 33 Cr = 

CaO = 1 0 . 34 V = 1 89 { X R F ) 
Na2 0 = 0 .  Sc 
K2 0 = 0 . 05 N i  1 9  ( X R F ) 
P2 Os 0 . 08 Co = 44 ( X R F )  
s = 0 .07 Cu = 3 ( 
Cr2 Q3 = 0 .  = 2 ( X R F ) 

Th = 0 .  ( GAM ) 
TOTAL 99 . u = 0 .  1 6  (GAM ) 

Zr  = 1 09 ( X R F ) 
Hf Cl PW 
Nb 5 .4 ( XR F ) 

Qtz = 0. 2 9  
Or 0 . 30 EMENTS 
Ab = 2 . 7 1 
An = . 2 7 = 

Di  2 3 . 1 0  Ce = 

Hy = 45 . Pr = 

Ne  = Nd = 

01 Sm 
Chr = 0 .  Eu 
I l m  = 3 . 38 Gd = 
Apa = 0 .  1 7  Tb 

Dy = 

99 . 86 Ho = 

Er = 

Tm = 
l 00  Mg/ (Mg+Fe ) = 4 5 . 2  Yb An/Ab/Or

= 
= 8 9/ 1 0/ 1  L u  = 

y = 3 1 . 1 ( X  ) 
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ROCK NUMBER : 
WEIGHT :  

1 5529  
1 53 1  . 0 g D IMENSIONS :  14 x 10 x 10 cm 

BI NOCULAR  D ESCR I PTION 

COLOR : L ight oli v e  gray (5Y 5/ 2 )  
SHAPE: Rounded , i n  part s u bangular 
FABRIC : Equ i granular 
COHERENCE :  Intergranular : Coherent to tough 

Fractur i ng :  A few parallel fracture s , nonpenetrat i ve ,  although 
so il  and weather i ng partly obscures  ( see  s pec ial features) 

VAR IABI L ITY : Grai n  s i z e appear s to approach aphani t i c  in places .  
SURFACE :  Very  irregular due to ve s i cles, smoother where soi l 

adhere s  and i s  weathered . Interves i cular areas range from smooth 
to hackly depend i ng on abundance of ve s i cles and coi nc idence of 
walls . Ve s i cles are glass  li ned w i t h  some crystal s parallel 
to l in ings of v e s i cles. 

ZAP P ITS : None 
CAVITIES :  Ves i cles are 30% of r ock , average 4 mm and r each 7 mm. 

Some v ugs are present . 
SPEC IAL FEATURES :  V es i cles are generally glass-li ned and show no 

apparent preferr ed or i entati on .  V e s i cles on bottom and s i des of 
rock are generally f i lled w i t h  soi l .  T appear s mos t  soi l free . 
There appear s to be a ser i es of paral lel fractures  whi ch cut 
through ve s i cles and range from 1 -4 cm apar t . These  are be st 
shown on W face . V es i cles have  m i nute  laths (pyroxene?) . Vug 
has plagi oclase plates protruding i nto i t .  Glas s-lined cav i t i e s 
and i nterves i cle ar eas appear to be worn smooth, rather than 
j u s t  so il  f i ll ed . Whi te plagi oclase 0 . 2  x l mm laths have no 
preferr ed or i entati on. Plagi oclase content i s  very var iable 
over whole rock . 

BY : Head 
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NO ' ALLOCATED 

CHEM I STRY 

S i02 :::: L i  = 

T i 02 = Rb = 

Al = 2 0 3 K :::: 

FeO = Ba = 

MnO = 

MgO = 

CaO = V = 

Na2 0 :::: Sc  = 

0 = N i  
O s  = Co 

s ::: Cu  = 

Cr2 ::: = 

Th = 

TOTAL u ::: 

Zr = 

C l PW NORM Hf 
Nb 

= 

Or  = 

Ab  
An 

= 

= La  ::: 

D i = Ce 
Hy Pr = 

N e  = Nd = 

01 = Sm = 

Chr = Eu = 

I l m = Gd = 

Apa = Tb 
Dy ::: 

Ho = 

= 

1 00 Mg/ (Mg+Fe ) Tm 
Yb = An/Ab/Or 
Lu = 

y 
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ROCK NUMBER : 1 
WEIGHT :  404 . 5 g DIMENSIONS : 12 . 5  x 7 x 3 . 5  cm 

BINOCULAR DESCRIPT 

COLOR : Medium dark (N4 )  to brown i sh gray ( 5YR 4/1) to olive 
g (5Y 4/ 1 ) 

SHAP : Slabby ,  s ubangular to angular 
FABRIC : Porphyritic, granular 

ENCE : Intergranular : h 
Fracturi Several penetrat ve s ubparal lel to princ i pal surface s  

VARIABILI None 
SURFACE: Irregular , somewhat hac y ,  T is mo s tly h 

chipped from boul 
Few on N, S (more than on N) , T (u pper edge o nly ) ,  B ,  E ,  

vugs , crys tals project into cavi t i es .  

ic sili Green i sh yellow equant c ls , bly olivi ne 
phenocry 

Maf i c  s i licate: Pale brown to cinnamon brown , darkest around 
vugs , euhedral in vugs , bably pyroxen e .  

Opaque s: Occur a s  i nclu sion s  i n  all other phas es . 
Plagioclase: Granular ls range 0 . 1 -0 . 5  mm in s i ze ;  large 

platy ones reach 0 . 5 x 

BY: S i lver , inney 
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234  Rock Numbe r 15 535 

CHHH STRY 
MAJOR EL EMENTS (3) TRACE AND M I NOR E L EM ENTS 

Si 02 = 

= 
44 . 90 Li = 7 .  l ( NAA) 

Ti02 2 . Rb = 

= 
51 

= K 

5.0 (O E S) 
A l zQ 3  

= 
9 . 31 

= 
365  ( NAA) 

FeO 
MnO  = 

22 . 55 Ba 
0 . 30 Sr  = 

45 ( NAA) 
83.0 

MgO = l O .  = 
( O E S) 

cao = 
6 5  Cr  

= 
9 .  14 V = 140 ( O E S) 

Na20 
= 

0 . 22 Sc 
0 . 04 Ni 

= 

K2 0 = 

= = 
69. 9  ( O E S) 

P 2  O s  0.06 
s = 

Co 52 (O ES) 

C r203 = 
Cu 8 . 0  (O ES) 

0 . 58 
= 

Zn 

TOTAL 1 

Th 
= l 0 ( O ES) 

o . 45 (GAM) 
00 . 26 

= 

I u 
= 

0 . 104 ( GAM) 
Zr  

= 

Cl P1� NORM Hf = 
8 5 . 0  ( O ES ) 

Nb = 

Qtz = 

O r  
= 

0 . 24 RAR E EART H  EL El- i E NTS ( NAA ) 
Ab 1 .  86  
An 

= 

24 .3 0  L a  
Di 17

= 3 . 49 
. 32 Ce 

Hy 
Ne = 

38.20 
= 

Pr  = 
9 . 7  

Nd 
01 12 . 60 

= 
= 

6.7 

Chr = 
Sm 

0 . 85 
= 2 . 6  

I l m  = 
E u  

77 
Apa = 13 

= 
0 . 69 

4 .  
= 

Gd  
0 .  Tb = 

3 . 6  

= 
0.5 9  

Dy 4 . 07 
TOTAL Ho 

100 . 26 
= 0 . 73 

E r  = 

100 Mg/(Mg+Fe) = Tm 45 . 7  
= 

An/Ab/Or - Yb 92/7/1 
= 1 .  69  

Lu = 

= 
0 . 236 

y 42 ( O ES) 



23 5 

ROC K NUMBER : 1 5536 
WE IGHT : 317 . 2  g D IM ENSI ONS : 11 x 8 x 3. 5 cm 

B INOCULA R  D ESCR IPT I ON 

COLOR : Li ght  oli vi ne gray (5Y 5/2 ) 
SHAP E :  Bloc ky , angu lar to subangular 
FABR I C : Equi granular 
COHERENC E :  Intergranular : Tough 

Fracturi ng ; Irregu lar , nonpenetrati ve , few . Penetrati ve on B 
VAR IAB IL ITY : Mi croscopi c bandi ng wi th pyroxene-ri ch and plagioc l ase-

ri c h  bands. 
SU RFAC E :  N ,  S granulated. Li ght  patchy soi l cover on S. 
ZAP PITS : N none , S few 
CAV IT I ES :  Vugs are 5% , average 2 mm , and contai n pyroxene cryst l as . 
SPEC IAL FEATUR ES :  B face shows catac l astic  texture and 3 mm 

accumulations of oli vi ne . Mode varies i nversely wi t h  mafi c 
s i li cates from 20% to 60% i n  plagioclase-ri ch band s . 

Pyroxene : Together with oli vi ne and much les s plagioc l ase , forms 
c lu s ters and band s .  

BY : Ja�es , Ri d ley 
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Roc k  Number 237 

ALLOCATED , BUT NOTHING EVER PUBLISHED 

CHEM I STRY 
MAJOR  E LEMENTS  

Si 02 = L i  :::: 

T i 02 = Rb ::: 

Al 2 03 = K 
FeO ::: Ba = 

MnO = S r  
MgO 

; 

= = 

Ca O = V = 

Na2 0  = 

K2 0 Ni  ::; 

P2 0 s  = 

s = Cu  = 

Cr2 03  Zn  = 

Th  = 

TOTAL LI = 

= 

= 

Nb ::: 

Qtz = 

Or ::: RAR E  
A b  
An = 

D i 
= 

= 

Hy 
= Ne Nd = 

01 
Chr 

:::: 

Il m  ::: Gd  ::: 

Apa = = 

Dy = 

TOTAL Ho = 

= 

1 Mg/ ) 
An/Ab/Or  Yb 

Lu  = 

y ::: 



2 3 8  

ROC K NUMBER: 1 5 545 
WEIGHT: 746 . 6  g DIMENSIONS : 1 3  x 6 x 5 cm  

BI IPTION 

COLOR :  Li ght browni s h  ( SYR 1 )  
SHAPE: ocky 

IC : Intergran ular 
COHERENCE: I ntergranular:  Coherent 

i ng: Few , nonpenetrati ve 
VARIABILITY: None 
SURFACE: Granulated . All faces a re du covered but B ,  whi c h  

may lu nar upper s urface .  
P Few o n  all faces 

CAVITIES : 2% v ugs wi t h  all matri x pha ses proj i ng i nto them . 
IAL FEATURES : Non porphyr iti c  

BY : Wa rner 
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240  Roc k N umber 1 ---

CHEM I 

( 3 )  

02 L i  
T i 02 = 2 . 4 1 Rb 0 .  ( ID) 
Ah = K = 8 .  387 ( I D )  
FeO = 22 . 1 5  . 7  ( I D }  
MnO = 0 . 30 = 

1 04 ( I D ) 
MgO ::: 1 0 . 28 Cr = 

Ca O = 9 . 82 V 1 68 ( 0  ) 
0 = 0 .  Sc 42 . 0  

K2 0 = 0 .  Ni = 

(D ES) 
. 9 

= 
(OES) 

P2 Os 0 . 08 Co (OES ) 
0 . 06 Cu  = 

Q3 = 

( OES ) 
0 . 68 Z n  = (AAS) 

T h  0 .  ( GAM ) 
TOTAL 99 . u = 0. 13 ( GAM) 

Zr  = 190 (NAA
NORM = 

) 
ClPW Hf 2 . 2  ( NAA ) 

Nb = 

= 

= 0 .  RARE EARTH ELEMENTS ( I D) 
Ab ::: 2 .  
An = 21 . 93 La = 4 . 93 
D i  2 2.04 = 1 3 . 9  
Hy . 96 Pr 
Ne = 

= 
Nd = 9 .  

01  1 1 . Sm 3 .  

Chr = 1 .  00 Eu = 0 .  
Ilm = 4 .  
Apa = 

Gd = 4 . 48 
0 .  17 Tb = 

Dy = 4 . 68 

TOTAL 99 . Ho 
Er = 2 .  

1 00 Mg/ {Mg+Fe) = 45.3 Tm = 

An/Ab/O r = 88/ 11/ 1 Yb = 2 .  1 6  
0 . 308 

y = 



24 1 

ROCK NUMBER : 
WEIGHT : D IMENS I ONS : 3 0  x 1 5  x 1 5  cm 

B I NOCULAR DESCRI PTION 

COLOR : B rowni sh-gray ( 5YR  4/1 ) 
SHAP E :  o c ky ,  s u brounded 
FABRI C :  Equi g ra nu l a r ;  pos si y su bophi c 
COHERENCE :  l ar :  Tough 

Fracturi ng : Set of  fractures  general l y  E-W di p pi 45° N .  
VAR IAB I L I TY :  None 
SURFAC E :  Unequal l y  smooth 
ZAP TS : Few on B ,  many on  a l l others  
CAV I T I  : V u g s are i ul a r  u p  to l mm , contai n euhedral c rystal s ,  

a nd ma u p  l o f  roc k .  
S PEC IAL FEATURES : Face S has a 1 pi t th 1 gl a s s  a rea 

8 mm di and 2 . 2  mm s pa l l zone . Crystal s urfaces i n  
some a reas  have gl a s sy fi l ms .  B i s l es s  rou nded tha n  r 
and may been shiel 

Ol i vi ne :  Contai ns nute o paque i ncl u si ons . 
Pyroxene : Pri smati c i n  vug s . 

: Morri son ,  ren 
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243 Rock Numbe r 15555 

CHEM ISTRY 
M,l\JOR ELEMENTS ( 7 ) TRACE AND MINOR ELEMENTS 

Si 02 = Li D )  
= 

44. 57 = 6 . 36 
T i  02 2 .  l 0 Rb 

( I
= 0 . 445 

Al 2 03 8 . 69 K 
( I D) 

= = 

FeO = = 
232 ( I D )  

22. 53 
Sr = 

2 ( I D )  
MnO = 

Ba 32.
0 . 29 84. 4 (ID )  

MgO = 

= 
11 . 36 Cr = 

Cao 9 . 40 
Na20 = 

V = 

0 . 27 
K2 0 = 

Sc = 

= 
0 . 09 N i  = . 9 (XRF) 

P2  Os Co = 
41

s = 
0 . 06 

Cr2 03 = 
0 . 06 Cu 
0 .  61 

= 

Zn = 

= 
1 0  (OES) 

T h  0 . 4596 (MS) 
TOTAL 1 00 . 03 u = 

Zr  = 
0 . 1 264 (MS) 

76 (XRF) 
Cl P�� NOR�i Hf = 

Nb = 4. 3 ( XRf=") 
Qtz = 

Or = 0 . 5
Ab = 

3 RARE EARTH EL EMENTS 
2.28 

( I D ) 

An = 22. 23 
Di 

La = 
= 

Hy = 
20 . 10 Ce 8. 06 

= 
3 1. 60 Pr 

= 

Ne 
= 

Nd = 6 . 26 
01 = = 

= 
18 . 2 1  Sm 

= 
2 . 09 

Chr 
= 

0 . 90 Eu 0 . 688 
3 . 99 Gd 2 . 9  

Apa 
I l m  

= 0. 13 
= 

Tb  = 

Dy = 3 . 27  
TOTAL 99. 97 Ho  = 

Er = l .  7 
1 00 Mg/ (Mg+Fe ) = 47 . 3  Tm 
An/Ab/Or = 89/9/

= 

2 Yb = 1. 45 
Lu  = 

= y 23 (XRF) 



244 

ROCK NUMBER: 15556 
WE IGHT : 1 542. 3 g D IMENSIONS: 1 3  x 10 x l l  cm 

B INOCULAR DESCRIPTION 

COLOR : Medium gra y (N5) 
SHAPE : Su brounded 
FABRI C: I nequigranu l ar, isotropic 
COHERENCE: I ntergranu l ar: Tough 

Fracturing: Few fractures 
VARIAB I L ITY: There are continuous changes from T to B manifested 

by an increa se in ve sicl e size a nd a bundance, concurrent with 
a decrease  in grain size . On T, ve sicl e s  are 50% of the rock 
volume and range <l mm to 3 mm . On B the vesicl es  reach 80% 
and range 2-1 0 mm in size . The coarsest grain s are on T, 
approaching l mm , and decrea se by a factor of two on B .  

SURFACE : 
ZAP PITS : Few on a l l  faces, T ha s more than others. 
CAV ITIES: Vesicles (see Variability) appear to be gl a s s  l ined with 

some crys ta l s showing through . A vug is tota l l y  lined with crystals 
l ike a miarolitic cavit y .  

SPECIAL FEATURES: The rapid changes in ve sicularity and grain size 
across  the rock indicates if formed at or near the top of a l a va 
flow, with the B face cl osest  to the surface . A l  cm zenol ith 
(face W) ha s a bout the same minera l ogic composition a s  the 
re s t  of the rock, with perhaps s l ightl y more pl agiocl a se, but 
is distinguished by coarser grain size than e l sewhere , some 
crys tals reaching 2 mm . 

O l ivine: phenocrysts . 
Pyroxene: Col or va�ia bl e  from l ight brown to medium cinnamon 

brown and ma y indicate more than one type of pyroxene. 

BY: Lofgren 
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6 Roc k  Numbe r 1 5  

CHEM I 

TRACE 
S i 02 .73 L i  9.0 ( S) 
Ti02 ::: 2 . 68 Rb 0 . 84 ( NAA) 
Ah03 ::: 9 .  K ::: 249 ( XRF) 
FeO = 21 . ::: 5 9  ( NAA) 
MnO ::: o .  Sr = . 0  
MgO = 7 . 95 Cr  = 

( NAA) 

Ca O = 1 0 .  V = 266 ( ) 
0 ::: 0.27 Sc = . 1 ( NAA) 

K20 0.05 N i  ::: 64.9 ( OES) 
P2 Os 0 .  ::: 50.3 

= 
( NAA) 

s a .  Cu = 1 0  ( O E S )  
Cr2 = 0.7 0  Zn = 5 ( XRF) 

T h  0 . 560  ( GAM) 
TOTAL 1 00 .  1 4  u 0 .  1 5  ( GAM) 

Z r  = 9 1  ( XRF) 
C 1 PW NORM 

= 3 .  l ( NAA) 
N b  = 7 ( XRF) 

= 

0 . 30 ( NAA) 
A
Or 

b 
::: RARE 

2 . 28 
An 24 . = 

= 
4 .8 

23 . Ce ::: 1 8  
Hy = 39 . 7 1  = 

Ne = Nd 
01  = 2 . 89 Sm = 4 

1 . 03 Eu = l 

I l m  5 . 09 Gd ::: 

Apa 0 .  1 7  Tb ::: 0 .  7 7  
Dy 4 . 4  
Ho T OTAL 0 1 00.06 
Er 3 . 3  

1 00 Mg/ (Mg+Fe } :;; Tm = 
39.3 = 1 . 59 

An/Ab/Or "' /8/ 1 
= o .  

y 50 (0 ) 
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ROCK NUMBER : 1 
IGHT : 2 51 8 . 0  g DIMENS IONS : 1 8 . 1  x 1 0 . 5  x 7 . 2  cm 

BINOCULAR 

COLOR : L i g ht g ray to med i um l i ght g ray (N7 , N 6 ) , corners and 
very l i g ht  g ray (N8 ) 
Bl oc ky ,  s u bangul ar 

FABRIC : M i c ro porphyr i t i c ,  i ntergranul ar g roundmas s 
COHERENC E : Intergranul ar : Tough 

Fractur i ng : Non pe netrat i ve 
VARIABIL ITY : Cav i tie s  i rreg u l arl y d i str i buted i n  l l y  u n i fo rm 

roc k .  
SU RFACE : Al l are smooth to fi nel y i rreg u l ar 
ZAP PIT S :  None o n  B ;  o n  N (d ) ;  S (du sty ) ; E and W .  
CAVITI One i rregul ar to angu l ar vug . No l i n i  

IAL F R : Weak al i g nment  o f  p l  iocl ase l aths paral l el 
concave o f  roc k .  

Ol i v i ne :  I ated c rystal s 
Pyroxene : Col o r  var i e s  from l i g to 
Pl ag iocl ase : Smal l of  mi c ro phenoc rysts about 1 mm . 

BY : W i l shi re ,  S i l ver  
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249 Roc k Number ---l 

CHEM I 

(3 ) AND M I NOR  EMENTS 

S i 02 45. 09 Li = 

02 
( NAA ) 

2.50 Rb 
5 . 6  

= 
2 . 0  (XR F )  

Ah 9 . 33 K 415 ( X R F ) 
FeO . 5 1  = ( X R F )  
M nO 0 .  96 . 4  { X RF ) 
MgO = 9. Cr = 

= 

4700 ( NAA ) 
Cao l O. 1 1  

0 
1 85 (0 ) 

Na 2
V 

0. Sc  = 43.5 ( NAA ) 
K2 0 = 0 .  N i  = .5 ( AA ) 
P2 0 s  0. 07 Co = ( NAA ) 
s 0 . 08 Cu 14 ( O ES) 
Cr2 Q3 = 0. Z n  = ( NAA )  

Th = 
4 
0 . 45 ( GAM ) 

TOTAL 100. u = 0 . 14 ( GAM ) 
Zr = . 4  ( X RF ) 
Hf = 2 . 3  ( NAA ) 
N b  6 .  1 ( X R F ) 

Qtz = 

Or 0. 30 ( NAA ) 
Ab 2.45 
An 24. 01 La = 5 .  7 7  
D i  21 . 63 Ce 16. 1 
Hy = 

Ne 
01 

::: 

Pr 
Nd = 12. l 

10. Sm 4 .  
C hr 0. Eu = l. l 
I l m  4 .  G d  
Apa 

= 5 . 8 
::::: 0 .  1 5  Tb ::: 

Dy ::: 
0 . 98 
6. 

100. 24 Ho = 
TOTAL 1 . 3  

Er  ::: 3 . 6  
1 00 Mg/ ) = 

Tm = 

An/Ab/Or Yb = 2. 
Lu = 0. 
y = .2 ( X  ) 



2 5 0  

ROCK l�UMBER: 15595 
WEIGHT: 237 . 6  q DIMENSIONS: 10 x 5 x 4 . 5  cm 

BINOCULAR DESCRIPTION 

COLOR: Between o l i ve gray ( 5Y 4/1) and o l i ve black (5Y 2/1) 
SHAPE: Angu l ar 
FABRIC: Porphyri ti c ,  i nequi granu l ar 
COHERENCE: Intergranu l ar: Tough 

Fractu ri ng: None penetrative, part of E face, may be on old fracture . 
VARIABILITY: Vugs are i rregu l ar l y di stri bu ted i n  c l usters 
SURFACE: N hackly, others i rregu l ar to smoothed 
ZAP PITS: May on T ,  B, S and top area of W ;  none on E, N .  
CAVITIES: Vuggy over 30% of fresh su rface, brown pyroxene prisms 

projecting i nto and through vugs . 
SPECIAL FEATURES : Gray bl ack stai n on face E i s deserving of specia l  

study . Top from l unar surface photos shown on B vi ew . 

Pyroxene: Occu r as phenocrysts . Matrix contai ns prisms . The 
l i near elements obl i que to prisms are probabl y pyroxene. Some 
pl agi oclase i nterl eaved wi th pyroxene . 

BY: Phinney 
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252 Roc k  Numbe r 1 5  

CHEM ISTRY 
MAJ EMENTS 

Si Oz :::: 48 . 07 L i ::: 

T i02 l .  7 7  
::: 

R b  :::: 0 .  (ID) 
Ah 0 3  9. 06 K = 

:::; 20 . Ba = 

MnO = 0 .  S r  = 9 9 . 4  
= 

( ID) 
MgO 9 . 2 1 C r  
CaO :::: 1 0 .  5 2  V :: 

Na2 0  ::: 0 . 35 = 4 5 . 0  (NAA) 
K2 0 :::: 0. = 

= 

N i  
0 .  Co :: ( NAA) 

s ::: 0 .  Cu  
Cr2 03 ::: 0 . 5 2 Zn 

::: 

TOTAL 100 . 20 u ::: 

Z r  ::: 

Cl Hf NORM 
::: 2 (NAA) 

Nb  = 

Qtz ::: 0 . 33 
Or  0 . 30 

:::: 

RARE EARTH ELEMENTS 
2 .

(NAA) 
Ab 96 
An = 23 . La  = 5 . 4 

::: . 1 4  Ce  
Hy :::: . 1 5 = 

Ne ::: 

Pr 
Nd 

01 Sm = 3.9 
Chr = 0 .  7 7  = 0 . 8 1  
I l m  = 3. Gd = 

Apa = 0 .  1 5  Tb ::: 0 . 7  
Dy 

l 00 . 1 5  
::: 

Ho TOTAL 
Tm 1 00 Mg/  (Mg+Fe ) 44 . 8  Y b  ::: 2 . 3  An/Ab/Or = 1 1 / 1  Lu ::: 0 . 4  
y 



2 5 3  

ROCK NUMBER : 15596  
WEIGHT: 2 24 . 8  g DIMENSIONS: 8 . 5  x 7 x 4 cm 

BI N 

COLOR: Med i um o l i ve gray (5Y 2 to 3/ 2 )  
SHAPE : B l ocky, a ng u l ar  
FABRIC : Porphyri tic 
COHERENCE : Intergranu l a r :  Tough  

i ng: Nonpenetrati ve, i 
VARIAB ILITY: Irregu l ar  d i  buti on  vugs 
SURFACE: S granu l ated a nd ro ugh ; N i rreg u l a r, granu l a r ,  h 
ZAP P : Many on  N ;  none on S .  
CAVITIES: 15% 

IAL : The pri smatic  eu hedral pyroxenes two zones , 
dark-brown r and yel l ow green cores ,  and some thi n core 

of dark 
a 

brown co l o r  as a thi rd zone . 

BY: i d , Ja 
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255  
Roc k  Number 15596 

i'WT ALLOCATED 

CHEM I STRY 
MAJOR ELEMENTS TRACE AND M I NOR ELEMENTS 

Si 02 = Li = 

Ti 02 = Rb = 

Ah 03  = K = 

FeO = Ba = 

MnO = Sr = 

MgO = Cr = 

CaO = V = 

Na 2 0  = Sc = 

K2 0 = Ni  = 

P2 Os = Co = 

s = Cu = 

Cri Q 3  = Zn = 

Th  = 

TOTAL u = 

Zr  = 

Cl PW NORM Hf = 

Nb = 

Qtz = 

Or = 

= 
RARE  EARTH E L EMENTS 

Ab 
An = La = 

D i  = Ce = 

Hy = P r  = 

Ne = 

01 
= 

= 
Nd 
Sm 

Chr 
= 

= Eu = 

I l m  = Gd = 

Apa = Tb = 

Dy = 

TOTAL Ho = 

Er  = 

1 00 Mg/ (Mg+Fe ) Tm = 

An/Ab/Or -= Yb 
Lu  

;;:; 

= 

y = 



2 5 6  

ROC K  NUMBER :  1 5 597 
W E I G HT : 1 . 7  g D I MENSIONS : 8 x 5 x 2 . 5  cm 

B I NOCULAR ON  

COLOR : Medi um dark g ray ( N4 )  
SHAPE : Sl abby , two f l at face s , subangu l ar  
FABRI C :  Li neate l ami ion of p henocrysts .  Di a ba si c  
COHERENCE : I ra nul a r : Tough 

Fractu ri Few nonpenetrative res e s peci a l l y  on E end . 
VARIABIL ITY : Homogeneou s  
SURFACE :  On S p l a na r  l ami nation of  phenocrysts ( 2  grai ns ) 

from top l to bottom ri ght . On N ,  p l anar 1 ami 
phenocrysts top l eft to ri ght , one grai n p l u 
On T ,  bro ken du sty surface . Pl a na r  l ami nation i 
grai n ha s s p l u nge E (50- ) .  Some c ro s s  ans 
phenocrysts on thi s E ,  vugs concentrated on thi s face . 
lami nati on o f  t s  conti nued . Thi s e s hows two 
di recti ons  of  o i on of phenocrysts . B ,  phenocrysts fi ve 
c ro s s  sections on thi s . 

P ITS :  Few on S (more than others ) ,  N ,  E ,  B ,  T ( W end o nl y )  
CA VITI Sma 1 l ( l  mm ) vu gs  , 1 % • 
SP IAL FEATURES : Defi ni te l i neate 1 nation of  pyroxene p henocrysts . 

Roc k  s hou l d be cut wi that i n  mi nd . Pl a ne l ami on shown 
on N and S photo s . May have two tions pyroxene , or 

seri ate . Di fferent from Apo l l o  1 5  s a l ts we have seen i n  
tex re , structu re , abundance of  pyroxene . 

P rys Ye l l ow green o ri i n  roc k .  Contai ns some gl a s s , 
random to ro seate . 

Pyroxene : Some i s  pri i c  i n  vugs , a l a  mi nera l , browni sh red . 

B Y : Rei d ,  J a c k son 
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2 5 8  Rock N umbe r 1 5 5 97 

C H EM I STRY 
MAJOR E L EM ENTS TRAC E AND M I NOR E L EM ENTS 

Si 02 47 . 98 L i  = 

T i 02 = 1 . 80 Rb  l. 1 3  (ID ) 
Al 2 Q 3  9 . 44 K = 465 (ID ) 
FeO = 20 23 Ba = 5 2  (NAA ) 
MnO 0 . 30 Sr = 

MgO Cr 
1 1 1  

= 
(ID) 

8. 74 = 

Ca O = l O. 43 V = 

Na 2 0  = 

= 
0. 32 Sc = 

K2 0 0. 06 Ni = 30.0  (NAA ) 
P2 Os = 

= 
0. 07 Co = 39. 6  (NAA ) 

s 0. 06 Cu = 

Cr2 03  = 0. 48 Zn = l. 2 (NAA ) 
Th (GAM ) 

TOTAL 9 9 .  9 1  u = 
Q . 53 
O . 1 4 ( GAM ) 

Zr = 

ClPW NORM Hf = 

Nb = 

Qtz = 0 . 93 
Or = 

= 
0 . 35 RAR E EARTH E L EM ENTS ( NAA )  

Ab 2 . 71 
An = 24. 1 5  La  = 4.86 
D i  = 

= 
22. 84 Ce 

= 

. 5
= 13 

Hy 44 9 Pr 
Ne Nd 

= 

= 9 . 3  
01 = 

= 
Sm 

= 
0 .

= 3. 09 
Chr 7 1  Eu 0. 84 
I l m  3. 42 Gd 4 . 4  
Apa 

---
0 .  

= 
= 1 5  Tb = 0. 69 

Dy = 

TOTAL 99. 85 Ho = 
4. 5 1  
0 . 86 

Er = l .  9 
1 00 Mg/(Mg+Fe ) = 43.5 Tm = 

2 .  1 3  An/Ab/Or = 89/1 0/ 1  Yb = 

Lu = 

V = 

0 .  301 



2 5 9  

ROC K NUMBER : 15598 
WE I GHT '. 1 35 . 7  g D IM ENS I ONS : 6 x 5. 5 x 3 cm 

B I NOCULAR D ESCR IPT I ON 

COLOR : L i ght b rowni s h  gray (5YR 6/1 ) 
SHAPE : Bloc ky ,  su brounded 
FABR I C : Inequi granular , near ly  m i c ro porphyri t i c  
COHERENC E :  I ntergranul a r : Tough 

Fracturi ng :  None penetrative 
VAR IAB I L ITY : May be m i nor  var i a t ion s in  mode and texture . 
SURFAC E : S hac k l y ,  others i rregu l a r  
ZAP P I T S : Many o n  N ,  E ,  W ,  B ;  few o n  S ;  T i s pi tted but also h a s  

fre s h  a rea s ; note number of  small fres h  surfaces . 
CAV IT I ES : 1% vugs , 1 mm ; crysta l s  proj ect i nto but not through 

cav i t i es . 
SPEC IAL F EATUR ES : 

Pyroxene : No i n d i ca t ion of  zon i ng 
O l i v i ne : M i c rop henocrysts  
I l meni te ( ?) : As m i nute i n c l u sions  in  o l i v i ne , rare  pl ates , a �d  

sma l l b l a c k  an hedra l crysta l s .  

BY : Morri so n  
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Rock  Numbe r 155

NOT ALLOCATED 

CHEM I STRY 

Si 02 L i  = 

T i 02 = Rb 
Al 2 03 = K 

= FeO 
MnO = = 

MgO ::: Cr 
Cao = V ::: 

Na2 0  = 

0 N i  
P2 0 s  ::: = 

s = 

Cr2 0 3  ::: 

Th  
= 

= 

TOTAL 
= 

Hf = 

Nb = 

= 

= 

Ab  = 

An = = 

D i  = 

Hy = Pr  = 

Ne = Nd = 

01 = Sm 
Chr = Eu 
I l  m = = 

Apa = 

= 

TOTAL = 

1 00 Mg/ ( Mg+Fe ) = 

An/Ab/Or = Yb 
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ROC K NUMBER : 62 295 
WEIGHT : 251 g DIMENSIONS : 8 . 5 x 6 . 5 x 4 cm 

BINOCULAR D ESCRIPTION 

COLOR : Med ium gray (N5 ) to dar k  green i sh gray ( 5GY/4/l ) 
SHAPE :  Angular , bloc ky 
FABRIC : Isotropi c  
COHER ENC E :  Intergranular : Tough 

Fractur i ng :  Few nonpenetrat i ve , one eroded out on zapped surface 
VARIABILITY : Plagioclase to mafi c rat io vari es from place to place . 

Clots  of f i ne sugary-textured mater ial . 
SURFAC E :  T i s hac kly ; E i s su bangular ; B ,  E ,  N ,  and S are su brounded 
ZAP P ITS : Very many on B ;  many on N, E ,  S ;  few on W ;  none on T .  

Most  p i t s  are l ined wi th botryo i dal glass .  
CAVITIES : Two percen t  irregular miarol i t i c  cav i t i es , 0 . 5 - 2  mm , wi th 

domi nant s i ze 3/4 mm . Spectacular crystal proj ect ion s i nto 
cav i t i es ,  mostly plagioclase ,  and a small amount  of brown mafi c 
s il i cate .  

SPECIAL FEATURES : Clots of sugary mater ial , 1 -2  mm , wi th grain s i ze 
0 . 1 mm and the color of the bul k of the roc k .  

Feld spar : Si zes  are not ser iate ; a few large grai n s  but mos t  are 
small. Local development of 12 mm plagioclase lath s .  

Maf i c  s il i cate I :  Pale transluscent grai n s ; orthopyroxene or ol i v i ne .  
Maf i c  s il i cate II : Very f i ne-grai ned. 
L i th i c  or m i neral :  Fine , cryptocrystall ine  mater ial . 

BY : S imond s  and Wil sh ire 
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CHEMISTRY 
ELEMENT S EMENTS 

S i 02 = . 16 L i  8 . 2 
T i 02 = 

(OES) 
0 . 7 0 Rb 4 . 59 ( I D )  

Ah = K 20. = ( I D ) 
FeO = 6. 40 Ba = 1 (I D) 
MnO 0 . 09 = 1 39 ( I D )  
MgO 1 4. 85 C r  ::: = 

Cao = 1 1 .  V ::: 23  (OES) 
Na2 0 = 0 .  S c  = 9 . 2 (0 ) 
K2 0 = 0 .  1 1  Ni = 2 . 9  
P2 0s = ::: 

(OE S) 
0. 15  Co 34  (OES) 

Cu ::: 
1 0  {OES) 

Crz Q3 0 .  1 9  ::: 1 8  (OES) 
Th = 3 . 2  (GAM) 

TOTAL l 00 . 03 u 0 . 882 (MS) 
Z r  = 2 1 0 (OES) 
Hf = 

Cl PW NORM 
Nb :::: 1 2  (DES) 

Qtz = 
Or = 0. RARE EARTH ENTS ( I D )  
Ab  = 4 .  
An = 52.23 La = 18 . 6 
Di  4 . 53  ::: . 9 
Hy ::: 1 4. 3 6 Pr = 

Ne = Nd 29 
01 = 8 . 3  

C hr = 

Sm  
0 .  E u  = 1 . 1 8  

Il m = 1 .  3 3  Gd = 10 . l 0 
Apa 0. 3 3  Tb = 

Dy 10 . 8 

TOTAL . 03 Ho :::: 

Er  6 . 8 5 
1 00 Mg/ (Mg+Fe ) ::: 80 . 5  Tm 
An/Ab/Or = 92/ l Yb ::: 6 . 06 

L u  = 0 . 879 
y = (OES) 
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ROCK NUMBER : 684 1 5,1  
WEIGHT: 203 g DIMENSIONS: 6 x 8 x 1 0  cm Larger of 

2 pieces (Origina l  rock 
is 371 g and 4 x 6 x 1 5  cm) 

B I NOCULAR DESCR IPTION 

COLOR: Greenish-gray ( 5GY) 
SHAPE: Top: rounded 
FABRIC: Isotropic, equigranul ar 
COHERENCE: Intergranul ar : Tough 

Fracturing: Penetrative (few and small) 
VARIABILITY: Patchy on a 10-20 mm scale 
SURFACE: Fresh fractures are smooth on 1 0  mm scale and i rregular, 

hackl y on 1 mm scale ; cratered areas are rounded off . 
ZAP PITS : Many on T, N, S ,  and E ;  none on B .  W .  
CAV ITIES : Vugs, 0-5% , 0 . 1 to 2 mm in size, occur in c l usters and 

trains . 
SPECIAL FEATURES: 

l .  Crystal line rock ;  no clear cut i ncl usi ons and c l asts observed ; 
however, patchy distribution of l ight and dark col ored parts 
is suggestive of almost compl etel y  resorbed c l asts ; thus it is 
probabl y  not of genuine igneous origin . 

2 .  Beautiful, water-clear, tabular and/or stubby plagioclase 
crystals i n  vugs ; no pyroxenes were observed i n  vugs. 

3. Oc casional l y  exceptional l y  large feldspars (l -3 mm, total 

2-5%) of irregular outl i nes, resembl i ng fractured det ritus . 
BY: Horz 
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ROCK NUMBER: 68415, 2 
WEIGHT: 168 g DIMENSI011lS: l O x 5 x 3 .  5 cm 

BINOCULAR DESCRIPTION 

COLOR: Light gray (N7) 
SHAPE: Subround, broken 
FABRIC: Isotropic, finely crystalline 
COHERENCE: Intergranul a r: Tough 

Fracturing: Minor non penetrative, 3 penetrative fractures on 
fresh face . 

VARIABILITY: 15 x 20 mm patch of coarser grain size 
SURFACE: T, W, N ,  S are f i ne  hac kly ; B, E, are fresh 
ZAP PITS: Many on N, S, W, T ;  none on E, B .  
CAVITIES: M i aro l i t i c  cavities, < 0 . 5%, unevenly distributed , 1/ 2 mm 

diameter proj ecting white plagioclase 
SPECIAL FEATURES: Coarse patch has 10% voids . The large drusy 

cavity area is j ust the same as the small miarolitic cavities 
except for the yellowish pyroxene (?) . 

Coarse Patch: 55% glassy gray-white, 35% yellowish gray, a nd 10% 
voids. The glassy gray-white is mainly 1-3 mm translucent 
plates and some 1-2 mm needles with crysta l terminations . A 
few stu bby 1-2 mm prisms have conchoidal fractures (quartz ?) . 
The yellowish gray is mostly yellow translucent interstitial 
pyroxene (?),  some reddish brown interstitial pyroxene (?) , 
opaque blac k inclusions in the yellow pyroxene, and blac k plates 
(ilmenite? )  associated with the brown pyroxene . 
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Ro N umbe 684 1 5 269 c k  r 

CHEM I STRY 

EMENTS 

S i 02 L i  5 .  1 ( I D )  
T i 02 :::: 

Ah = 

R b  1 . 704 ( I D )  
K = . 5  ( I D ) 

= 4 . 2 5 = 76 . 2  ( I D )  
MnO = = 0 . 06 1 82 . 4 ( I D )  
MgO 4 . 38 Cr = 599 ( I D )  
Cao 1 6 . 39 V ( ) 
Na2 0 0 . 41 S c  = 8 . 2 ( 0  ) 
K2 0 = 0 . 06 N i  = 48 . 9  ( X R F ) 

0 . 07 = = 1 1  (OES ) 
s :::: 0 . 04 Cu = 1 2  (OES) 
Cr2 03  = 0. l 0 Zn  :::: 4 (OES) 

T h  1 .3 ( MS ) 
TOTAL l 00 .  1 1  u = 0 . 347 ( M S ) 

Zr = ( X R F ) 

ClPW NORM 
:::: 2 . 4  ( I D )  

Nb = 5 . 6 ( X RF ) 

Qtz = 

Or  0 .  RARE ( I D )  
Ab 3 . 47 
An ::: 7 6 . 1 1  :::: 6.81 
D i  ::: 3 .  = 1 8.3 

Ne 
:::: 1 2 . 68 P r  = 

01 
= :: 

= 

Nd l 0 .  9 
2. Sm 3.09 

Chr = 0 .  1 5  Eu 1 . 1 1  
I l m  = 0 . 6 1 Gd ::: 3 . 78 
Apa = 0 .  1 5  = 

Dy = 4 . 1 8  
Ho TOTAL 1 00 . 07 
Er 2 . 57 
Tm 

1 00 Mg/ (Mg+Fe ) = 64 . 7  
= 

An/Ab/Or = . 2/ 4. 3/ . 4  Yb -- 2 . 29 
Lu  = 0 . 34 
y = ( X R F ) 
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ROCK NUMBER : 6841 6 
WE I 1 79 g D IMENSIONS : 6 x 4 . 5  x 3 cm 

B I  I PT ION 

COLOR : Pa 1 e g (N7) 
SHAPE : Roughl y bu l ar wi th some externa l surfaces rounded 
FABR I C :  i granu l ar 
COHERENCE :  In l ar :  Tough 

tur i ng:  Few , non-penetra ve 
VAR IAB I L I TY :  Genera l l y homogeneou s  except for severa l i oc l a se 

rysts and a somewhat hy d i stri buti on of the yel owi sh 
green m i nera l . 

SURFACE : N ,  W and B are granu l a  E i s 1 /2 granu l a  1/2 
kno bby and p i  . T and S are knobby and pi tted . 

ZAP PITS: on T ,  S ,  and E ( 1 / 2 of face) ; none on s 
CAVIT I ES :  F i ve percent bounded by c fa ces . Some pl i o c l a se 

l s  project i nto cav i t i es . 
FEATU A chi p of thi s rock ha s an exteri or e wi th 

one gl a s s  l i  zap pi t .  Thi s chi p ts the m inera l ogy 
a nd texture t parent sampl e .  It s 1 x 1 . 5 x 1 cm . 

Pl i oc l a se :  One cryst i s  7 mm x 7 mm. ther i s  4 mm a n d  
c rc u l ar i n  secti on .  

Wi l l i ams 
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Rock N umber 684 1 6  
272  

CHEM I STRY 

GtENTS  

Si = . 04 Li = 4 . 4  ( I D )  
T i 02 0 .  Rb  1 .  705 ( I D )  
Ah . 75 K = 5 59 ( I D )  
FeO = = 4 .  Ba 78 . 2  ( I D )  
MnO 0 .  = 

MgO = 4 . 49 Cr = 683 ( I D )  
CaO = 1 6 .  31 V = 2 1  ( OE S )  
Na2 0  0 . 34 :: 9 . 2  ( O E S )  
K2 0 = 0 . 08 N i  = 205 ( S )  
P2 0 s  = 0 . 08 Co  1 0  (0  ) 
s Cu  1 4  ( O E S ) 
Cr2 Q3 = = 30 ( COL ) 

Th  = 1 .  ( GAM }  
TOTAL 99. u 0. 34 ( GAM ) 

Zr  = 80 ( 0  ) 
Hf Cl PW NORM 

= 

N b  1 0  ( OES ) 

Qtz = 

Or  = 0.47 RARE  ( I D )  
= 2 .  

An . 69 La = 7 . 24 
D i  3 .  07 Ce 

= 
1 8 .  4 

Hy 1 2 . 47 Pr 
Ne = Nd 1 1 . 5 
01  = 3 .38 Sm 
Chr = 

3 . 28 
1 .  1 1  

I l  m = 0. 63 Gd  = 4.
Apa = 

07 
0 . 1 7  Tb 

Dy 4 . 29 
TOTAL . 76 Ho 

Er = 2 .  
Tm = 

l 00 Mg/  (Mg+Fe ) = . 2 Y b  = 2. An/Ab/Or = 95 . 8/3. 6/ . 6  
L u  

= y 2 1  ( O E S ) 
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ROCK NUMBER: 70017 
WEIGHT: 2957 g D I MENSIONS : 18 x 14 x 10 cm 

BINOCULAR DESCRIPTION 

COLOR: Brownish gray (5YR 4/1) 
SHAPE : Block subangular 
FABR I C :  Holocrystalline, equigranular , some poikil1 t 1 c  plagioclase 
COHERENCE: Intergranular - Tough 

Fracturing : None penetrative 
VAR IAB I L I TY: Homogeneous, but plagi oclase decreases somewhat near 

vugs. 
SURFACE · All hackly , few small glass patches on surface 
ZAP P ITS : Some on B and the adjacent parts of N ,  E, S ,  W ;  none 

on T ,  wh ich  was buried 
CAVIT IES :  Vugs: 10-15% ; contai n pyroxene and plagiocl ase ; pyroxene 

is more abundant in vugs than plagioclase ; ilmenite is minor 
SPEC IAL FEATURES: On the fresh surface (B) , t here are occasional 

crushed places suggesting possible exposure for a short t i me . 

Plagioclase: Some laths up to 5 mm long and l mm w i de 
Pyroxene : May be zoned - yel low core to tan brown to dark brown 

outside . 
Ilmeni te: Pl aty, generally grai ny in the pyroxene 
Ol ivine : Typically has opaque inclusi ons . 

BY: R .  Gooley 
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2 7 6  k N umbe r 

CHEM I STRY 

MAJ EMENTS (5 ) EM ENTS 

S i  02 :::: 38.54 L i  8 . 57 ( ID )  
T i  = 

;::: 

1 2 . 99 0 . 28 ( I D )  
2 8. 65 K 

FeO ;::: 1 8. 25 = 43 ( ID )  
MnO = 0 . 25 ::::: 1 68 ( ID )  
MgO  9.98 Cr 3490 ( ID )  
Ca O 

:: 

:::: 1 0 .  28 V = 1 46 ( X RF ) 
Na2 0 = 0. 39 80 ( XRF ) 
K2 0  ;;; 0 . 05 N i  ( X RF ) 
P20s :::: 0 . 05 
s 

Co :::: 32 ( XRF ) 

= 
0 .  1 6  ( XR F ) 
0 . 50 = <2 ( XRF ) 

T h  :::: 0 . 1 98 ( I D )  
1 00 . 09 u 

::: 

0 . 060 ( I
21

D )  
8 ( X RF ) 

C l PW  NORM Hf ::::: 6 . 4  ( NAA ) 
Nb 1 8. 5  ( XR F ) 

= 

= 
0. 06 
0 . 30 
3 . 30 

RARE EARTH E L  ( I D )  
Ab :::: 

An 2 1  . 7 1  
D i  :;;; 23 . 46 1 0 . 7 
Hy = 25 . 59 Pr 
Ne :::: 

:::: 

Nd 
:::: 

1 2 . l 

:::: 

Sm 5 .  1 3  
0 . 74 l .  6 2  

I l m  24 . 67 
Apa = 0 .  1 1  Tb 

Dy :::: 1 0. 2 
99 . 93 Ho = 

Er = 6 . 3 1  

1 00 Mg/ (Mg+FeJ = 49 . 4  Tm = 

An/Ab/Or � 8 / 1 3/ 1  Yb 6 .  
Lu  0 .  

y ::: 7 1 . 2 ( X R F ) 
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ROCK 70035 
WE I GHT: 5765 g D I MENS IONS: 1 5  x x 1 0  cm 

BI I O N  

COLOR : Moderate brown 
SHAPE : Subround top, angu l a r  bottom 
FABRIC : croporphyri c 
COH ERENC E : I rgra nu l a r  - Tough 

ring - 1 para l l to  bottom , l cm spacing, penetrative 
ABILITY: i t coa rsening grain size near 

Al l but B ,  which is l un a r  bottom as we l l ,  a re moderate ly 
smooth , B has g l a patches ( on B photo ) .  

P ITS :  Al l but B a re rounded and zapped, B is not zapped . 
CAVITIES : 5 1 0% vugs with proj ecting crysta l s, average 3 mm, up 

l cm di 
FEATURES : B is fl a t  s para l l e l to fracture 

set in rock, 8 is unpitted a nd  is l unar  bottom . Pate of dul l 
gl ass a ppea r  to be rel icts of an  injected g l ass . Pate of 
brownish debris in isl ands be powde g l ass or 
retained on surface . Brown debris s distinc y l ighter in or 
than  typica l rego l ith . 

Pyroxene: L a rger nea r  vugs ; i rown wi i l menite . Micro-
phe nocrysts ( 2-3 mm ) consisti of pyroxene which is intergrown, 
equant, and euhedra l make up of the pyroxenes . 

Pl agiocl ase : Forms both l aths and  interstitia l anhedra l i ns . 
Olivine : Tends to be e nriched in some a rea but ent in most of 

rock . Areas e nriched in o l ivine are eted in pyroxene . 
Sil ica : Observed in vugs . 

BY : Morrison and Wil shire 
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279  k Numbe r 70035  

CHEM ISTRY 

M/\JOR AND M I NOR EL 

S i 02 = 37 . 84 L i  = 8 . 7  ( I D )  
= T i 02 = 1 2 . Rb 0 . 461 ( I D )  

Al 2 0 3 = 8 .  K = ( I D )  
FeO = 1 8 . 46 6 2 .  l ( I D )  
MnO 0 . 28 = 

3890 
1 74 ( I D )  

MgO = 9 . 89 = ( I D )  
CaO = l O .  07 V = 

Na2 0 = 0 .  Sc = . 5 ( NAA ) 
K2
P2

0 
0 s  

_, 0 . 06 N i  2 ( ) 
0 . 05 Co 2 0 . 7  ( NAA } 

s 0 .  1 5  Cu = 

Q3 0 .  Zn ::::: 4 ( X R F ) 

9 9 .  
T h  = 

TOTAL u ::::: 0 .  091  ( I D )  
Zr 217 ( I D )  
Hf = 

N b  = ( XR F )  

Qtz = 

Or = 0 . 35 ( ) 
Ab :::: 2 .  
An . 40 4 . 79 
Di 22 . 08 = 1 6 .  4 
Hy = 24 . 91 = 

N e  
01  

= Nd  = 1 8 . 2  
= l .  08 

Chr ::::: 0 . 90 
Sm = 7 .  
Eu = 1 . 8 2  

I 1 m  = 11  . 0  
Apa = 0 .  

. 6
1 1  
3 Gd 

Tb = 
Dy ::::: 14 . l 

TOTAL 9 9 .  Ho = 
Er 8 . 4  

l 00 M g /  48 . 8  
= 

1 = 
Tm ::::: 

An/Ab/Or  "' 8 / 1 2/ 1  Yb 7 . 79 
L u  = l .  1 7  
y = 75 ( X RF ) 
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ROCK NUMB 7 
WEIGHT: 446 . 3  g DIMENSIONS: 1 0 . 5  x 6 x 3 . 5  cm 

BI 

COLOR: Slightly brownish gray ( - 5YR 6/ 1 ) 
SHAPE:  Blocky, angul ar, wed g e  s haped 

C :  Foli l ly ; i nequ i granular 
COHERENC E :  Intergranular - Tough  

Fractu ng : 2 paral l el, i lar penetrative f ractures, 1 cm 
apart. 

VARIABILITY : l foliation - see s ial tures 
SURFACE:  T, N, and E are pat ina ; S ,  W ,  a B are hack l y .  

Al l s but W have some patina . 
ZAP P None on N, E, W, B ;  few on S, T .  
CAVITI I lar 1 mm d i  , average about 3 mm . 

Vugs in band about l cm th i ck, about normal to S ;  s are l ined 
wi same si ze crystal s as of rock . 

SP IAL FEATURES : Plagioclase and ilmen i foliat ion ( see W v i ew )  
strong but local contra by d iabasic texture - zone about 
3 cm d e  across we face approx tel y  perpend icular to west e .  

even small chi rned in the documented bag ( , 
701 , 701 ) w ith th is  sample, are from the same boulder 
and some or all may have broken from 701 3 5  a col l  i on, but 
none could be rema i t .  

BY: , Wilsh i re and Lofgren 
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2 8 2  Rock Number 70135 

CHEMISTRY 
MAJOR ELEMENTS ( 3 )  TRACE AND M I NOR  ELEMENTS  

Si02 = 38 . 04 L i  = 11  . 4  
Ti02 

( I D )  
= = 

Ah03 
( I D ) 

= 
13 . 50 R b  o . 819 
7 . 92 K = 735 

FeO = 

= 
19 . 46 Ba = l 05 

( I D )  

MnO 0 . 28 Sr 
( I D )  

= 

= 
186 

MgO 
= 

9 . 58 Cr 
( I D )  

= 

Cao 9 . 93 V = 1 27 (XRF) 
Na20 = 

= 
0 . 37 Sc = 81 . 7 ( I  NAA) 

K20 0. 07 Ni = 2 (XRF) 
P2 
s 

Os = 0 . 06 Co = 

= 
1 6 .  6 ( I NAA) 

0. 1 7  Cu = 

= = 
2 ( XRF) 

Cr2 Q3 0 . 56 Zn 2 . 0  ( XRF) 
Th  = 

TOTAL 99 . 94 u = 
0 . 31 ( GAM) 
0 . ·1 2 (G AM) 

Zr = 299 ( XRF) 
C l  PvJ NORM Hf = 1 4 . 0  ( I NAA) 

Nb = 26 . 3  ( XR F) 
Qtz 0 . 39 
Or 

= 

= 0 . 40 RARE EARTH EL EM ENTS ( 
Ab 

i D )  
= 3 . 1 3  

An = 

= 
1 9 . 75 La = 8 . 49 

D i  23 . 68 Ce = 29 . 4  
Hy = 

= 

25 . 81 Pr 
Ne 

= 

Nd = 31. 6 
01 = Sm = 13 
C hr 0 . 83 Eu 2 . 3  
1 1  m 

= = 
= 25 . 64 Gd = 1 9 . 6 

Apa = 0 .  14 Tb 
Dy = 22 . 6  

TOTAL 99 . 77 Ho = 

Er -

1 00 Mg/ (Mg+Fe ) = 46 7 Tm 
Yb 

= 

13 . 2 

An/Ab/Or = 85/13/2 = 1 1 .  9 
Lu = 

y = l 03 ( XRF) 
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ROCK NUMBER : 701 
IGHT : 4 66 . 6  g DIMENSIONS :  9 x 7 . 5  x 5 . 5  cm 

3 . 2  x 2 . 3  x 1 . 5  cm 

COLOR : Medium gray ( N5 )  
SHAPE : Irregul ar 

IC : I sotro p i c , diabas i c  
COHERENCE :  Intergranul ar - Tough 

Fracturi ng : Few , mo y penetrati ve 
VARIABIL Mi neraJ ogy remai ns con nt , but grai n size and number 

of cavi ti e s  vary . 
SURFACE :  Soi l l i ne al ong E ,  S ,  and W ;  T ,  N ,  S ,  E ,  and W are rounded ; 

B i s subangul ar .  
P Many o n  T ,  N ,  S ,  E and W ;  few on  B .  On the smal l er piece ; 

few on T ,  none on B .  
SPECIAL FEATURES :  Pl iocl  ase l ath l mm on T ,  0 .  7 mm on W ,  

and 0 . 6  mm on B .  On the smal l er piece roc k ,  the grai n ze 
i s  coarser than on the l arger piece ; the pl agi oc l ase l at 
reach 2 . 5  mm i n  l ength . T he smal l er piece ( 701 8 5 , l ) broke from 

E of the 1 piece before unpac ng i n t LRL . 

BY : Simonds , Marvi n 
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Rock Number 
285 

CHEM I 
MAJOR ELEMENTS MINOR ELEM 

Si 02 40 . 18 Li = 9 . 6  (ID ) 
Ti 02 Rb = 0.49 

:::: 

(ID ) 
Al i 9.04 K (ID ) 

= 17 . 64 :::: 66 . 3  ( ID )  
MnO = 0. Sr = 1 73 (ID ) 
MgO = 8 .  11 Cr = (NAA ) 
CaO = 1 1  . 95 V = 

Na2 0 0. 39  Sc = 84 

0 0 . 04 N i  = 

O s  = = 0 .  1 9. 7 (NAA ) 
s = 0 .  1 7  Cu  = 

Cr2 03 0. 40 Zn = 
Th = 0 . 3  (GAM ) 

TOTAL . 7 2  u 0 .  l 
= 

(GAM ) 

Hf C1 NORM 
:::: 8. 2 ( NAA ) 

Nb  = 

Qtz = 1 .  8 2  
Or 0 . 24  RARE EARTH (ID ) 
Ab = 3 . 3 0 
An = 2 2 . 80 = 5. 
Di = 29. Ce = 18 . 5 
Hy = 19 . 19 Pr = 

= Ne Nd = 21 .  1 
01  Sm 8 . 83 
Chr 0 . 59  1 . 87 
I l  m = 21 .  88 Gd = 14.0 
Apa = 0 . 04 Tb = 

Dy :::: 1 6 . 0 
Ho = 

TOTAL Er = 9 . 5 2 
1 00 Mg/ (Mg+Fe } Tm 

= . 0  Yb = 8 . 67 An/Ab/Or - 80/ 1 2/8 = 

= 
l .  21 (NAA ) 
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ROCK NUMBER: 70215 
WEIGHT : 8110 g DIMENSIONS : 23  x 13 x 10 . 5  cm 

BINOCULAR DESCRIPTION 

COLOR: Medium dark gray with faint brownish tint (N4) 
SHAPE: Blocky, subangul ar ; one flat surface 
FABRIC: Intersertal-intergranular 
COHERENCE: Intergranul ar  - Tough 

Fracturing: Severa l  penetrative 
VARIABILITY: Pos sibly, in grain size from aphanitic to very fine

grained 
SURFACE: T ha s thin 5 x 3 mm crusts w i th slickensides, whole 

surface of B lighter colored than body of rock due to zaps. 
All surfaces finely hackl y. 

ZAP PITS: Many on all faces except a patch on N (see photo) which 
ha s few. 

CAVITIES: Trace of 0 . 5  - 3 mm diameter vugs with projecting pyroxene 
a nd il menite prisms a nd plates . 

SPECIAL FEATURES: Olivine phenocrysts, pos sibl e also in groundma s s  

BY: Wilshire, Ridl ey 
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2 8 8  Rock Numbe r 7021 5 

CHEM ISTRY 
MAJ OR ELEM ENTS ( 4) TRACE AND M INOR ELEMENTS 

Si 02 = 37 . 79 Li = 7 .  1 ( NAA) 
T i02 = 12 . 97 
Al 20 3  = 

Rb = 0 . 35 6  

= 
8 . 85 K = 

(ID ) 
36 1  = (ID ) 

FeO 19 . 66  Ba 56. 9  
MnO 0 . 27 Sr 1 21 . 0 

(ID) 
= = 

MgO 
CaO 

= 

= 
8 . 44 Cr  = 

( ID )  
3030 

= 
1 0 . 74 V = 

ID) 
50 �XRF) 

Na 2 0  0 . 36 Sc 85 . 9  ( INAA) 
K2 0 

= 

0 . 05 N i  
= 

= 3 
Co = 

( X
P2 O s  

RF) 

= 

0 . 09 21 . 3 ( I NAA) 
0 .  1 8  Cu = 

= = 
6 . 39 (NAA) 

C r2 0 3  0 . 4 1 Zn 
Th 
u = 

0 . 34 (NAA) 
TOTAL 99 . 81 

= 
0 . "i 3 (ID ) 

Zr  (XRF) 
C lPW NORM Hf 

= 
6.33 (NAA) 

Nb 
= 

1 92 

20 . 8  (X  RF) 
Qtz 
Or  

= 

Ab 
= 0 . 30 RAR E EARTH E L EM ENTS (ID) 

3 . 05 
An 

= 

= 22 . 39 5 . 2
D i  = 

La 2 
4 

Hy = 

24 . 8 Ce 1 6 . 5  

= 

23 . 48 Pr 
= 

Ne 
= 

Nd 
01  

= 

0 .  15 
= 

= 
1 6 .  7 

Sm 
Chr 0 . 60 

= 6 . 69 

= 

Eu 
Ilm 

= Tb 
= 

1 . 37 
24 . 63 

= 

Gd l O. 4 
Apa 0 . 20 

Dy 
= 

= 1 2 . 2  
TOTAL 99 . 63 Ho == 

Er  
= 
= 7 . 4  

1 00 Mg/(Mg+Fe ) � 43 . 3  Tm 
87/12/1 Yb 

Lu  
= 
= 

7 . 04 An/Ab/Or = 
y = 

1 . 03 



289 

ROCK NUMB 7 5 
WE I 277 . 2 g D I MENS IONS : Two mated pi eces : 

5 . 5  x 3 . 5  x 3 cm 
7 . 5  x 5 . 5  x 4 . 5  cm 

B I  LAR DESCR I PT I  

COLOR : Med i um r k  (N4) 
SHAPE : Bl oc ky ,  s ubangu  a r  
FABR I C :  I ranu l a r ,  pos s i bl e  v i trop hyri c 
COHERENC E :  l a r - Tou g h  

F racturi ti ve 
VARIAB I L  
SURFACE : 
ZAP P E ;  many on T ,  S ,  W ,  and N .  

I 9 mm , v ug s . L i ned by i rregu l a r  
1 mm) , p l agi  a se ( scarce) , l owi s h 

pyroxene . 

BY : Stuart-Al exa 
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Rock Number 70255 
29 1 

CHEMISTRY 
MAJOR  ELEMENTS T RACE AND MINOR ELEMENTS 

Si 02 = 40 . ll Li = l O .  4 
T i  02 

( I D )  
= 11. 41 Rb = 0.65 

Ah 03 9.02 
( I D )  

= = 593 
FeO 

K ( I
= 

= 
18.73 Ba 

D )  
= 85 . 3  ( I

MnO 
D )  

0.29 Sr = 199 
Cr 

( I
MgO 

D )  
= 7 . 6 = 

CaO = 
3 2860 (NAA) 

= 
11 . 30 V = 

Na20 0.39 
K2 0 = 

Sc = 80 (NAA) 
05 

P20s = 
0 . Ni = 

= 
0 . 04 Co = 1 7 . 5 (NAA) 

s 
Cr203 = 

0 .  1 9  Cu = 

0.34 Zn 
Th 

= 

TOTAL 
= 

99.50 u 
Zr 

= 

= 

--ClPW - -NORM Hf = 

Nb = 
9 . 7  (NAA) 

Qtz 2. 12 
Or 

= 

= 

= 
0.30 RARE EARTH ELEMENTS ( I

Ab 
D )  

An 
D i  

= 
3 . 30 

= 

22.71 La 7 . 05 
= 

27 . 23 Ce 
= 

Hy 21. 39 
= 24 . 7  

Ne = 
Pr 
Nd 

= 

= 27 . 3 
01 = 

Chr = 
Sm 11. 4 

0 . 50 Eu 
= 

Ilm = 67 Gd = 
2 . 23 

21 . 17 . 6  
Apa = 0 . 09 Tb 

Dy = 20 . 2  
TOTAL 99.31 Ho 

Er 
= 

= 1 2 .  l 
1 00 Mg/ (Mg+Fe ' 1 
An/Ab/Or = 8 J 

= 42 Tm = 

/13/1 Yb = 11. 8 
Lu = l .  48 
y = 



29 2 

ROC K NUMBER : 70275 
WEIGHT : 171 . 4  g DIMENSIONS : 6.5 x 5 . 0  x 3 . 5  cm 

B INOCULAR D ESCR IPT I ON 

COLOR : Between med i um gray (N5 ) and l i ght browni sh  gray (5YR 6/1 ) 
SHAPE : Bloc ky ,  s ubrounded 
FABRIC : Intergranular to pl umose ; ol i v i ne m i crop henocrysts and 

glomeroporp hyr i t i c  clots. 
COHER ENC E : Intergranu lar - Tough 

Fractur i ng :  One , penetrat i ve 
VAR IAB I L I TY : Texture var iable 
SURFACE :  All surfaces  weathered and f i nely l umpy 
ZAP PITS : All faces have many 
CAVIT I ES :  2-3% , v ugs u p  to 2 -3  mm , most  <l mm . 

BY : Stuart-Alexander 
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294 Roc k Number 70275 

CHEM I STRY 
MAJOR ELEMENTS TRACE AND M I NOR ELEMENTS 

Si 02 = 39.37 Li = 

Ti02 = 11 . 90 Rb 
= 

= 

= 
0. 454 

Alz 03 10.23 K 
(ID)  

459 
FeO Ba 

(ID )  
= 18 . 6 1  = 73 . 5 

• 

MnO 
(ID )  

= 0.28 Sr = 

= = 
153 

MgO 6 . 09 C r  
(ID)  

CaO = 

= 
11 . 65 V = 

Na2 0  0.38 Sc = 85 (NAA) 
K2 0 = 0.06 Ni = 

P2 0 s  = 

= 
0.08 Co = 

s 
1 5 . 7  (NAA) 

0. 15 Cu = 

Cr2 03 = 0 . 26 Zn = 

Th  = 

TOTAL 99 . 06 
( GAM ) 

u = 
0 . 43 
o .  12 (GAM) 

Zr = 

Cl P�/ NORM Hf = 

Nb = 

Qtz = 3 .  l 0 
Or  = 0 . 35 RARE EARTH ELEMENTS 
Ab  

(ID )  
= 3.22 

An = 26 . 03 L a  = 6.32 
D i  = 25 . 87 Ce = 20 . 8  
Hy = 17. 1 8  Pr = 

Ne = Nd = 

01 = Sm 
0 . 38 

= 
21 . 8 

Chr = = 

8 . 75 
= 

Eu 
I l m  

l .  73 
22 . 60 Gd = 1 4 . 0  

Apa = 0 .  17 Tb = 

Dy = 15.2 
TOTAL 98. 9 1  Ho = 

E r  = 9. 14 
100 Mg/ (Mg+Fe) Tm 

36.8 
= 

An/Ab/Or = 
= Yb 8 . 3 88/11/1 Lu = 

y = 



2 95 

5 
l . 6 g D I MENSIONS : 5 x 4 . 5  x 4 . 5  cm 

B I NOCULAR DESCR I PTION 

W h i te ,  b l ac k ,  a nd brown , average co l o r  5YR  4/1 
SHAPE :  , i ar l y s urfaced cube 

I C :  P r i mar i l y  i ntergra nu l a r  
COHERENCE : I l a r - Wea kl y co herent 

ng : penetrative 
VAR IAB I L ITY :  Vugs i nhomogeneous l y  d i stri buted 
SUR FACE : 1 l l y weathered , no o bv i o u s  so f l  l f oe 
ZAP P on a l l none on N .  However , s i ty may l ow 

due e roc k  surface 
CAV ITI Vugs , 5 1 0% ,  a few ves i c l e s , max i mum s i ze l cm . Where 

vugs  are a l most l l ed ,  there i s  a h i gh proporti on n men i  
and eu hedra l crysta l s ;  where on l y  l i ned , there i s  a norma l 

i on of mi nera l s .  
1 g l omeroporp hyr i t i c  c l ots pyroxene 

st i s  3 mm . 

P l ag i oc l a se : gra i n ,  l ocated  on  W face , i s  an  o i  , 
but l l a rgest i s  3 mm - l oca l  p l umos e  texture . 
A sma l l s how conc ho i da l  fractur i ng , and thu s 

m i  
percent of g ra i n s  appear zoned th r 

ors , l i g h te r  ors . 

Stua rt-Al exander , R i d l  
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2 9 7  Roc k Number 70315 

CHEM I STRY 
MAJOR ELEM ENTS TRACE AND M I NOR EL EMENTS 

Si 02 = Li = 

T i  Oz = Rb = 

Al z 03 = K = 

FeO = Ba = 

MnO  = = 

MgO = 

Sr 
Cr = 

Ca O = V = 148 ( HAA )  
Na2 0  = Sc = 81 ( NAA )  
K2 0 = = 

P2 Os = 
Ni  
Co = 20  ( NAA ) 

= Cu = 

Cr2 Q3 = Zn = 

Th = 

TOTAL u = 

Zr = 

5. 7 Cl PW NORM Hf = ( NAA )  

Nb = 

Qtz = 

Or = 

= 
RARE EARTH EL EMENTS ( NAA ) 

Ab 
An = La  = 

D i  
3 . 2 

= Ce = 13  
Hy = Pr  
Ne 

= 

= Nd = 14  
0 1  = Sm 
Chr 

= 5. 8  
= Eu = l .  40 

I 1 m = Gd = 

Apa = Tb = l .  4 

Dy 10 

TOTAL Ho 
= 

= 

Er  = 

l 00 Mg/ (Mg+Fe } Tm 
An/Ab/Or - Yb = 5 . 6 

Lu = 0 . 81 

y = 
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ROCK NUMBER: 71035 
WEI GHT: 1 44 . 8 g DIMENSIONS: 8 x 5 x 2. 5 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium dark gray (N4) 
SHAPE: One-half of a hemisphere 
FABRIC: Medium grained porphyri tic 
COHERENCE: Intergranul ar - Coherent 

Fracturi ng: Non -penetrative 
VARIABILITY: Homogeneous 
SURFACE: B and S are fresh ; T ,  N ,  E and W are rounded and du s cy .  
ZAP PITS: Very sparse pits on T and N and E and W .  
CAVITIES: 40% are subround to i rregular vugs ; concentrated on T 

and S faces . The i r  s i ze ranges from 0 . 2 mm up to 1 cm but 
averages 3 mm . L i ned w ith euhedral crystal s that are larger 
than groundmas s . 

SPECIAL FEATURES: Cry stals i n  vugs are i lmenite (predominant), 
pyroxene c i nnamon and pla gioc l ase . Vugs coarser toward SW corner . 
Sparse yell ow crystal s (o l ivine or pyroxene) are also present 
in vugs. Pyroferroite (? ) present in some vugs . 

Plagioclase · I n  some areas up to 4-5 mm. 

BY . Williams, Marvin 
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3 0 0  k N umbe r 7 1  

CHEM ISTRY 

MAJOR  rnrnTs E AND M I NOR EL EMENTS 
Si  02 = 38 . 2 5  L i  
T i 02 

7 . 6  ( I D )  
= 1 3 .  0 . 4 1 (ID )  

2 Q 3 = 8 .  K :::: (ID )  
FeO = 1 9 . = 66 . 3  
MnO = 0 .  :::: 

( ID)  
1 30 (ID )  

MgO = 7 . 98 Cr 1 0  
ca o :::: 

(NAA) 
l 0 .  V 

Na2 0 = 0 . 38 :: 87 
= :::: 

(NAA) 
K2 0 0 . 03 N i  
P2 Os  = 0 .  1 0  1 9  
s = 

(NAA) 
0 .  1 5  

Cr2 03 = 0 . 39 :::: 

T h  0 .  
TOTAL 1 00 .  0 1  u 0 . 1 1  

Cl NORM 
= 7 (NAA) 

Nb  ::: 

Qtz :::: 0 .  
Or  ::: 0 .  1 8  

:::: 

RARE  EARTH E L EM ENTS (ID )  
Ab 3. 
An = 2 2 .  1 4  La 
D i  

5 .  77 
= 2 5 . 57 = 

Hy 
1 8 . 7  

= 2 2 . 2 1 
Ne  = Nd ::: 18 . 8  
01 = Sm = 7 . 5 
Chr  ::: 0 .  1 . 5 
I l m  = 2 4 . 1 2 . 1 

= 0 .  
Dy :::: 13. 6 
Ho TOTAL 99 . 86 :::: 

= 
8 .  

1 00 Mg/ (Mg+Fe ) Tm = 4 1 . 9 Yb 7 . 7 1 An/Ab/Or .. 86 . 7/ 1 2 . 6/ . 7  Lu  1 .  1 4  (NAA) 
y = 



3 0 1  

ROCK 7 1 036 
WEIGHT: 1 1 8 . 4  g DIMENSIONS: 8 . 5  x 3 x 4 cm 

PTION 

COLOR : Med ium dark gray (N4) 
SHAP E :  Hal f of a hemisphere 
FABRIC : Medium grai porphyritic 

Intergranul ar - Cohe 
Homogeneou s  

RFACE: S ,  T ,  and E are h fractures , W is partl y expo s s u rface 
and partl y chipped ; B is exposed . 

ZAP PITS: on al l s 
CAVITI : 3 v ugs with a marked concentration on 8 .  They are 

i l ar 0 . 5 - 5 mm l ong and 2 mm . They in euhedral 
crystal s of i l meni pyroxene , pl ocl ase , and rare o l ivi ne up 
to 1 mm 1 

SP  IAL FEATU Sampl e 7 1 03 6  was on the same 
bou l near 7 1 03 5 , whi has the None 

h surfaces of 7 1  7 1 036  , but B 7 1  
T of  036 are about the same ions . The nature o f  the 

s on these s u rfaces are di y different (compare ) . 

P l agiocl ase : Occurs in some areas as ophitic mm 

BY : Wil l iams , Marvin 
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Roc k Numbe r 303 71036 

NOT ALLOCATED 

CHEM I STRY 
MAJ OR E LEMENTS TRACE AND M I NOR ELEMENTS 

Si 02 = Li = 

Ti 02 = Rb = 

Ah 03  = K = 

FeO = Ba . -
MnO = Sr = 

MgO = Cr = 

CaO = V = 

Na2 0  = 

= K2 0 

Sc = 

Ni = 

P2 Os = Co = 

s = Cu = 

Cr2 0 3  = Zn = 

Th = 

TOTAL u = 

Zr = 

Cl PW NORM Hf = 

Nb = 

Qtz = 

Or = 

= 
RARE EARTH ELEMENTS 

Ab 
An = La = 

Di  = Ce = 

Hy = Pr = 

Ne = = 

01 = 
Nd 
Sm = 

Chr = Eu = 

I l m  = Gd = 

Apa = Tb = 

Dy = 

TOTAL Ho = 

Er  = 

1 00 Mg/ (Mg+Fe ) = Tm = 

An/Ab/Or ::; Yb = 

Lu = 

y = 



3 04 

ROCK NUMBER : 71 
I G HT : 669. 6 g D IMENS I ONS : 19. 5 x 9. 5 x 2 . 5  cm  

B I NOCULAR 

L i g h t  brown i s h  ( N4- I R 5  
SHAP E :  Ang u l ar broken roe , natural 

Y/R 
s u rf

4/
ac

1
e 
) 

rounded 
R I C : I nterg ranu l ar 

COH ER ENCE : Tough and no cture s  
VAR
SU 

IAB I L ITY : Homogeneou s m i neralogy , heterogeneou s v u  d i str i but ion 

and i s  rou
F i n

nde
e l y  

d . 
h a c k l y  on t h  s i de s . B- S has i n  r k  g ray f i l m  

P I  B i s rounded t few 
CAV I T I  

ha s zap p i t s . S - to many . 
Vugs  20-2 1 12 mm ) ,  1% smooth-wal l e s  1 e s  ( 1 

s l ined eu  i l men i 
v i 

l c 
c 

p l  io
mm ) , 

c l as e  and ye l l ow-green m i neral . 
l s  

V u g s  do a l ayered 
i n  d i s tr i but ion .  ect i n g  i nto cav i n  

1 e l  i ke. 

BY : W i l s h i re ,  
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3 0 6  Rock Number 71 055 

CHEM I STRY 
MAJOR ELEMENTS TRAC E AND M I NOR EL EM ENTS 

Si 02 = 38 . 1 4  Li = 9 . 32 (ID )  
T i  02 = 1 3 .  41 Rb 0.362 (ID )  
Al203 = 8 . 62 K = 342 = (ID )  
FeO = 1 9 . 20 Ba 62 . 4  (ID )  
MnO = 0.26 Sr 1 21 (ID ) 
MgO = 9 . 04 Cr = 2800 ( NJ\A )  
cao = l O .  77 V = 88 ( XRF) 
Na20 = 0 . 31 Sc = 86 ( N AA )  
K2 0 = 0.06 Ni 43 ( XRF ) 
P2 Os = 0 . 08 Co = 
s 

26 ( NAA )  
Cu = 31 ( XR F) 

Cr203 = 0.41 Zn = 4 ( XR F )  
Th 0 . 65 ( NAA) 

TOTAL l 00 . 30 u = 
Zr 223 (XRF )  

= 
ClPW NORM Hf 7 . 0  ( NAA) 

Nb 27 ( XRF ) 
Qtz = 0.42 
Or = 

= 0 . 35 RARE EARTH E L El� ENTS (I D) 
Ab 2 . 62 
An =21 . 95 La 
Di =2s . 22 Ce = 1 5 . 6 
Hy =23 . 48 Pr 
Ne = Nd = 1 7 . 0  
01 = Sm = 6.72 
Chr = 0 . 60 Eu = 
I l m  

1 .  36 = = 25 , 47 Gd 
Apa = 

----
0 .  1 7  Tb = 

Dy = 13. 0 
Ho TOTAL 100 . 30 Er = 7 74 

1 00 Mg/(Mg+Fe ) = Tm = 

= 

45. 6  
An/Ab/Or Yb 7 7 5  88/11 /1  Lu = 

y = 69 (X RF ) 



3 0 7  

ROCK NUMBER : 71 1 
WEIGHT · 207 . 8  g MENSIONS: 8 x 5 x 4 cm 

BI ION 

COLOR: Med i um gray (N5 ) 
SHAPE: Subangular 

Isotropi c i gra nular 
E: Intergranular - Coherent 

turi ng :  , pe i ve and i ve 
VARIABILITY : Vari able proporti o n s  of vi ne from o ne area to her. 
SURFACE: Irreg ular to lar all All su  du sty whi ch 

60% of rock s urface , except on B a nd T faces where a 
broke 
None on B ,  E, S, W and N ;  few on T .  

CAVITIES: 1 0%, 1 - 8 mm d i  mi aroli ti c cavi ti es wi th i rregular 
d i stri buti on and s hapes . They rarel conta i n  eu 1 mi nerals . 
The su  of  cavi ti es are li ke s urface of rock . Some 
cavi ti es are tabular . 

SPEC FEATURES: Su ggestion some crys tal growth al tu res 
emanati ng  from pi -li ke cavi ties . Two small fragment s  can be 
remated ta t larges t pi ece a nd have typi cal o uter a nd h s es 
a nd mi neral 

Oli vi ne : Conchoi 

BY : , Argrell 
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k N umber 71175 
3 0 9  

CHEM I 

MAJO R  

Si 37 . 93 L i  10 . 0  (ID) 
T i 02 13 . 08 Rb 

= 
0 . 59 

K 
( I D )  

Ah 0 3  8. 47 2. 0 (ID) 
0 19. 37 Ba . 5  ( I D )  

MnO 0 . 28 Sr 
MgO 

= 

9 . 63 Cr  
= 

= 

:: 

(NAA ) 
CaO 9 .  V 
Na2 0 0 . 38 7 7  (NAA ) 
K20 0. 04 

= 

Ni 
= 

0 . 04 
:::: 

:: 17 . 6  
s = 0. 16 C u  
Cr2 Q 3 0 . 54 

Th 
= 

0 .  (GAM ) 
TOTAL 99. 71 u 0 .  11 (GAM ) 

Zr = 

CI PW Hf :: 8 . 9 (NAA ) 
Nb 

Or = 0. RARE EARTH ( I D )  
Ab 3. 
An 21 . La  6 
D i  . 0 0  . 3  
Hy 26. 53 Pr = 

Ne Nd . 7 
01 0 . 56 

0 . 80 
Sm 

-
10 . 3  

C hr 
84 

Eu 
I l m  

2. 08 
24. Gd = 15 . 7 

Apa = 0. 09 Tb 
Dy = 18 . 0  

. 55 Ho 
11. 0 

1 00 Mg/ 
:::: 

Yb :::: 9. An/Ab/Or ; 
Lu  = l .  52 
y = 



3 10 

ROCK NUMBER : 71546 
WE I GHT : 150 . 7  g D I M ENS I ONS : 6 . 0  x 4 . 4  x 3 . 3  cm 

B INOCULAR D ESCR IPT I ON 

COLOR : Dark gray 
SHAPE : S ubangular 
FAB R I C :  I sotro pi c  
COHERENCE : Intergranular - Coherent 

Fracturi ng :  Few , non-penetrative 
VAR I AB I LITY : None 
SURFACE : Granulated 
ZAP PITS : None 
CAV IT I ES :  5% vugs , 2% vesicles 
SPEC I AL FEATU RES : Vesi c l es are li ned wi th plates of ilmeni te 

BY : Kei l , Dowty , Pri nz 



1 cm 

.5  m m  

3 1 1  

7 1 54 6  



3 1 2  
Roc k Number 71 546 

CHEMISTRY 
MAJ OR E L EM ENTS TRACE AN D M I NOR ELEM ENTS 

Si 02 = 39. 14 L i  = 

= 
l O. 2 ( ID) 

T i 02 1 2 . 33 Rb 0. 63 ( I O )  
Ah03  = 

= 
8. 91 K = 580 ( I D )  

FeO 
= 

19 . 11 Ba = 

MnO 0. 28 Sr  = 
83.2 ( I D )  

l 9 1  (ID) 
MgO = 8 . 34 C r  = 3450 ( �I AA) 
Cao 

= 
l O. 79 V = 1 20 ( N AA) 

Na2 0 0 . 40 Sc = 

= = 
K2 

80 ( NAA) 
0 0 . 05 Ni 

P2  Os = 0.05 Co = 18.4 ( NAA) 
s = 

= Q 3  
O. 1 9 Cu  -

Cr2 0.41 Zn = 

T h  = 0 . 40 ( GAM) 
TOTAL 1 00 . 00 u = O .  1 5  ( GM� ) 

Zr 
Hf 

= 

C lP\� NORM 
= 9.4 ( N AA )  

Nb -

Qtz 1 .  08 
Or = 

= 
0 . 30 RAR E EARTH E L E11 ENTS ( ID)  

Ab 3 . 38 
An = 22 . 37 La = 

D i  = 2 5.26 Ce = 
6 . 69 

23. 8  
Hy = 23 . 2 9 Pr = 

Ne = Nd -
= = 

25 . 9  
01 

= 
Sm i O. 7 

Chr 0 . 60 Eu  = 

= 

Apa 
I l m  23.42 Gd  

0 .  11 Tb 
= 

2. 1 4 
= = 

16. 7 

Dy = 19 . l 
99 . 81 Ho TOTAL 

= 

Er = l l .  2 
100 Mg/ (Mg+F e )  43 . 8  Tm = 

Yb An/Ab/Or - 86/13/
= 

1 = 10.3 
Lu  = 1 . 47 ( �! AA) 
y = 



3 1 3  

ROC K NUMBER : 7 1  
WE I GHT : . 3 5 g D S I ONS : 3 . 2  x 2 . 7  x 2 . 5  cm 

COLOR : Med i um d ark  g (N4 ) 
S HAPE : Subrou 
FABR I C : I 
COHERENCE : l ar - Cohe 

Fractur i ng :  , non - penetra t i ve 
VAR IAB I L ITY : None 
SURFACE : Gra n u l  
ZAP P ITS : None 
CAV IT IE S : 

BY : i l , Dowty , Pr i nz 
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k N umber 7 1 5 5 7  
3 1 5  

CH I STRY 

AND M INOR  EMENTS 
= . 39 L i  

13. 00 Rb :::: 

;;:: 9 . 30 K 
= 

473 (NAA) 

= 
19. l 0 Ba 

:::: 

0. 24 Sr 

= 
Cr :::: 

= 
10
8 . 5

. 50 
0 

V 120 (NAA) 
0.41 Sc 

= 
80 (NAA) 

0 . 06 
= 

N i  
Co 1 9 . 3 

:::: 

(NAA) 

:::: 

Cu 
0 .  51 = 

Th  
l 00 . 

:::: 

u 
Zr :::: 

Hf Cl PW NORM 
:::: 6 . 8  (NAA) 

Nb 
Qtz :::: 0 . 61  
Or 0. 35 RARE EARTH EL (NAA) 
Ab = 3. 47 
An :::: 23 . 36 La 

.44 
= 4.8 

Ce 
Hy = .34 Pr 
Ne 

= 

Nd 
01 = Sm = 

:::: 
7 . 5  

:::: 

0.75 E u  
I l m  

= 
24 . 69 

= 1 .  
Gd 

Apa Tb 1 . 8 
----------- Dy = 13 

TOTAL 1 00. 01 Ho = 

E r  = 

l 00 Mg/ (Mg+Fe) = 44. 2 Tm = 

An/Ab/Or "' 86/13/1 Yb 7.2 
Lu = 1 .  l 

y = 



3 1 6  

ROCK NUMBER : 7 1 5 
WEIGHT : 8 2  . 1 6  g DIMENS I ONS : 6 . 3  x 3 . 5  x 3 . 4  cm 

COLOR : Dar k  g ( N 3 ) 
SHAPE : Bl oc ky 
FABR I C : I s otro i 
COHERENCE : In rgr

C 

subangu l ar 

an u l ar - Friab l e 
Fracturing :  Few , nearl y penetrat i ve 

VARIABILITY : 
SURFACE :  Gran u l a 
ZAP P I TS :  
CAV 

i 1 , Dowty , Pr inz  



1 c m  

3 1 7  

7 1 5 5 9  



3 1 8  k N umber 71 5 59  

IS TRY 

= 44. 10 L i  

T i 02 = Rb 
Al 2 Q3 ::: 

8. 30 
10. 30 K 

FeO = 
(NAA) 

17. 80 Ba 
MnO :::: 0. 23 Sr = 

MgO 
Ca O = 

6. 30 Cr 
12 . 20 (r�AA) 

Na2 0 :::: 0 . 48 
V 

:::: (NAA) 
K2 0 0 . 07 N i  

= Co ( NAA
s = = 

14 . 4  ) 

Cr2 Q3 0 .  

TOTAL 100 . 00 u ::: 

Hf Cl P�� NO 
::: 

8. 8 (NAA ) 
Nb 

Qtz ::: 4. 28 
Or ::: 0. 40 RARE  Er\RTH ENTS ( NAA )  
A b  = 

= 

4 . 06 
An 25. 75 6. 6 28. 97 
Hy 20 .  
Ne ::: Nd 
01 ::: 

Chr = 
10. 4 

:::: 

0 . 34 
Sm 

I l  15.
= 2 . 2  

m 76 
Apa :::: Tb = 2. 6 

Dy ::: 1 7 
TOTAL 100. 00 Ho ::: 

Tm 1 00 Mg/ (Mg+Fe ) ::;; . 7  
An/Ab/Or Yb = "' 9 . 2  13 . 4/ 1 . 3  Lu = 1 . 4  

y 



3 1 9  

K NUMBER :  7 1 5 66  
I 4 1 5 . 4  g D I  I ONS : 10 . 6  x 6 . 3  x 4 . 7  cm 

B NOCULAR 

Med i um dark gray (N4 )  
Sub  rounded 
I sotrop i c  

Intergran u l ar - t 
Few n ear l y 

None 
Gran u l a ted 

, l i e s  
Ves i c l e s  l i  i 1 men i 

1 , Dowty , P r i n z  



l c m  

1 m m  
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7 1 566  



k N r 
3 2 1  

CHEMI STRY 

M AJ OR EL EMENTS TRACE  AND M I NOR  
S i  02 = 39. 27 L i  = 

T i 02 = 1 2 .  0 1  Rb = 

= Ah 0 3  9 .  K = ( NAA ) 
FeO :::; 1 8 .  Ba = 

MnO = 

= 
0 . 27 Sr :::: 

MgO 8 . 40 Cr  = 3430 ( NAA ) 
Ca O = 1 0 . V = 90  ( NAA )  
Na2 0 = 0.  Sc = ( NAA )  

0.  N i  = 

P2 Os  = 0 .  Co ( NAA ) 
:::: 0 .  1 6  C u  

= 1 8 . 1 
= 

Cr2 Q3  0 .  Zn = 

Th  = 

. 79 u = 

= 

Hf = 
C l  PW 7 . 8 

Nb 
Qtz 
Or  = RAR E  E ARTH ( NAA ) 
A b  = 

An L a  = 4 .  
D i  = Ce  = 1 7 . 2  
Hy Pr  = 

Ne = Nd = 

01  = Sm = 7 .  
Chr = 

:::: 
1 . 75 

I l m  
Eu 
Gd ::::: 

Apa = Tb = 

Dy = 

TOTAL Ho 
E r  

:::; 

= 

1 00 Mg/  (Mg+Fe = 44 . 4  Tm = 

An/Ab/Or "' 1 2 . 6/ . 7  Yb = 7 . 9  
Lu = 1 .  1 6  
y = 



322  

ROC K NUMBER : 71 7 
WE I . 0  g D I  NSI ONS : 5 .8 x 5 . 0  x 4 . 2  cm 

B INOCULAR DESCR I  I ON 

COLOR : i um rk  gray ( 
SHAPE : Sub rounded 
FABRIC: I p i  c 
COHERENCE : I n tergranu l a r - Cohe rent  

Fractu r i n  : , non-penetrati ve 
VAR IAB I L I  : None  

Granul a 
ZAP P I TS :  Non e  
CAV IT I  vugs 
SPE C I AL FEATURES : 

BY : Ke i l , Dowty , P r i nz 



1 m m  

323  

7 1 567  



3 k N umber 7 1 567  

CHEM I STRY 
MAJOR EL EMENTS ENTS 

S i  02 38 . 06 L i  = 9 . 2  ( I D )  
T i 02 = 12. 98 
Al 2 0 3 = 

Rb 0. 39 
8. 59 

O )  
K ( I D

FeO = 
386 

( I
) 

= 1 9
MnO = 

= 
0 . 2

. 40 
8 

. 4  ( I D )  
= 161 ( I D )  

MgO 8 .  C r  3690 ( NAA ) 
CaO = l O .  V 1 00 
Na2 0 = 

( NAA ) 

= 0 .  
0 .  ( NAA ) 

0 
P2 Os  = 

N i  

= 
0 .  19. 9 ( NAA ) 

s 0 .  16 
Cr2 0 3  = 0 .  

TOTAL 99. 73 
Th 

u 

Hf 7.6 Cl P\� NORM ( NAA ) 
Nb ::: 

Qtz = 0. 07 
Or = 0 .  1 8  RARE  EARTH 
Ab = 

= 
3 .  

(ID ) 

An 
D i  = 

21 .65 

= 
25 . 03 

4 .  1 5  

24 . 10 P r  
1 4 . 4  

= 

Ne = 16
01 = 

. 3  
6 .  91 

Chr  = 

= 
0 . 63 

I l m  

Eu 6 
24 . 

= 1 . 6

Apa = 
Gd 11 .4 

0 . 04 
= 12.7 

TOTAL 99 . 57 
8 . 28 

1 00 Mg/(Mg+Fe) : 44 . 8  = 

An/Ab/Or � Yb 7 . 35 
86/1 3/1 Lu  

= 
1 .  08 ( NAA) 

y 



3 25 

ROCK NUMBER : 71 
��EI · 289 . 6  g D I MENSI 8 . 3  x 7 . 5 x 4 . 1  cm 

B 

COLOR : Dark ( 
SHAPE : Suban gular  
FABRI C : I s otro p i c 
COHEREN I ntergranu lar - Co t 

Fractu : None 
VAR !LI : None 
SUR Granu la 
ZAP P I  Few 

ITI 1 %  vugs , 1 %  ves i cles 
ECIAL RES : i c l e s li ned wi th i l men i 

BY : Ke i l , , P r i nz 
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7 1 5 6 9  



3 2 7  

CHEMI STRY 
E L EMENTS 

S i  02  39 . L i  = 1 0 .  1 { I D )  
Ti 02 1 1 .  Rb = 0 . 64 

= 
(ID) 

A l 2 0 3 9. K = 

= 
( ID

MnO = 
18 .  Ba = 

) 
84.4 (ID) 

0.28 S r  195 
MgO :::: 7 . 66 Cr = 

( I D) 
( NAA ) 

CaO :::: 1 1 .  V = 

Na2 0 = 0 . 41 ::: 81 ( NAA ) 
K2 0 0.06 Ni = = 

P2 = 0. Co = 18 ( NAA )  
s = 0 .  19 Cu 

Q 3  = 0.36 Z n  
Th = 

TOTAL 99 . u = 

= 

Cl PW Hf = 9.7 (NAA) 
Nb 

Qtz 
Or ( I D )  
Ab = 

An  = 

Di 
6 .  

= Ce 23 . 8  
Hy = 21. 52 
Ne = 

Pr 
Nd = .3 

01 = Sm = l O .  9 
Chr = 0 . 53 = 2. 19 
I l m  = 2 1 .  1 7 .  

:;; 

Gd 1 
Apa 0 .  1 3  Tb 

Dy l 9 .  0 
TOTAL . 5 7 Ho 

= 11 . 6 
l OO Mg/ (Mg+Fe Tm 

J :;;: . 0  = 

An/Ab/Or = 8 / 1 3/1 Yb = 10 . 5 
Lu l . 5 ( NAA ) 



328  

ROCK  N 7 
I . 7  g DIMENS I ONS : 4 . 9 x 4 . 8 x 4 . 7 cm 

B INOCULAR DES CR I PT I  

COLOR : Da rk ( N3) 
SHAPE : 
FABR I C : I s otrop i  
COHERENCE : In 

C 

ranul a r  - Coh.eren t 
ctur i  n g : l�one 

ITY : None 
Granul 

( up to 2 cm l ong) 
Vugs l i n ed w i th i lmen i 

BY : Ke i l , Dowty , i n z 
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3 3 0  Rock N umber 7 157 7 

CHEMISTRY 
MAJOR  ELEMENTS T RACE AND M I NOR ELEMENTS 

S i 02 ::: 39. 18 L i  = l O. 4 
Rb 

( I D )  
T i 02 = 12.04 = 0 . 64 ( I D )  
Al 2 03 :::: 8.92 K = 583 ( I D )  
FeO = 18.90 Ba = 83.9 (ID) 
MnO = 

= 

0.28 Sr = 

MgO 8. 1 5  Cr = 3 610 ( l�Ai\) 
Ca O = 

= 
l 0. 95 V = 110 (NAA) 

Na 2 0  0.39 Sc = 81 ( l�AA) 
K2 0 ::: 0.06 N i  
P2 O s  :: 0.05 Co = 18.4 ( l�AA) 
s = 0 .  17 Cu = 

Cr2 03 = 0.41 Zn = 

T h  ::: 

TOTAL 99.50 u = 

Zr = 

Hf Cl P1� NORM 
= 9.7 ( l�AA) 

Nb = 

Qtz = 1 .  20 
Or = 0.35 RARE _ _EARTH ( I D )  
Ab 3.30 

_" _ 
= 

" 

ELEMEtHS 

An = 22 . 41 La 6.9 
D i  = 

= 

25.90 
::: 

Ce :::: 23 . 8  
Hy 22.59 Pr = 

Ne = Nd = 

01 = Sm = 
26.5 
1 1 . 0 

Chr = 0.60 Eu  
I l m  = 22.87 Gd 

0 .  1 1  
:::: 

2. 17 

= 

16 . 8 
Apa Tb = 

Dy = 19. 5 
TOTAL 99.33 Ho :::: 

Er = 11 . 4  
Tm l 00 Mg/ ( Mg+Fe) ;;; 43.5 

= 

Yb An/Ab/Or :;;; 86/13/1 
:::: 

Lu = 
10. 4 
l . 43 ( l�AA) 

y = 



3 3 1  

ROCK NUMBER : 7 1 5 78  
I GHT : 3 5 3 . 9  g I ONS : 8 . 9  x 6 . 8  x 4 . 7  cm 

B I NOCULAR 

COLOR : Med i um d ar k  gray ( N4 )  
SHAPE : S ubrounded  
FAB R I C :  I sotropi c  
COHERENCE : I ntergran u l ar  -

Fractur i n g : Few , non
VAR IAB I L I TY : Non e  
SURFAC E :  Gra n u l ated 

P I TS :  Few, many i n  p l aces 
I 5% ves i c l e s  l i ned  i l men i te , 1 %  v ug s  

F EATURES : 

Ke i l ,  Dowty . Pri n z  



. 5  m m  

3 3 2  

7 1 5 7 8  



Rock Numbe r 7 1  
3 3 3  ---

CHEMI STRY 

S i 02 = 42 . 5 5 
T i 02 = 

Li  
1 1 . 70  = 

= 
Rb 

2 Q 3  8 . 40 K = ( NAA ) 
1 8 .  

MnO 0. Sr = 

MgO 8 .  1 0  Cr = 

CaO = 9. V = 1 00 
= 

(NAA ) 
Na2 0 0 . 42 74 

O s  
= 

( NAA ) 
0 . 07 N i  

Co 1 8 . 5  
s Cu = 

Cr2 Q3 0. = 

Th = 

TOTAL . 00 u 

Zr = 
Hf = 8 . 9  (NAA ) 
Nb = 

Qtz = 6. 
Or  = 0. 4 1  
Ab  = 3 . 55 

l a  
= 

6 

Hy 
Ne  

= 

Ce = 

= 

25  

= 

Nd = 28 
Sm 

Chr 
= 

= 
9.8 0 . 62  

Apa 
= 

E u  l .  
l l m  Gd 

Tb = 2 . 5  
Dy = 1 7  

TOTAL 1 00 . 00 Ho = 

Er = 

l Mg/ (Mg+Fe ) = 3 Tm 
4 . 7  

An/Ab/Or M 84/ 1 4/ 2  
Yb 8 . 5  

= 1 .  3 
y = 



3 34 

ROCK NUMBE R :  7 1587 
WE I GHT : 41  . 27 g D I MENSI ONS : 5 . 0  x 2 . 9  x 1 . 6  cm 

B I NOCULAR DESC R I PT I ON 

COLOR : Dark gray ( N3 )  
SHAPE : Subrounded 
FABR I C : I sotrop i c  
COHERENCE : I ntergranu l  ar - Cotterent  

Fractur i n g : None 
VAR IABI L ITY :  F i n e - gra i ned , but  coars er near vugs 
SUR FACE : Granu l a ted 
ZAP P ITS : Few, to many 
CAV I TIES :  1-2% vugs , i l men i te common l y  project  i :1to vugs  
SPEC IAL FEATURES : Pos s i b l y  d i fferent from other basa l t s  

I l men i te: Get s l arge and  a bundant near vug s . 

BY : Kei 1 ,  Dowty , Pr i nz 



1 c m  

. 5  m m  

3 3 5  

7 1 5 8 7  



3 3 6  Roc k  Numbe r 7 1 587 

CHEMISTRY 
E L EM ENTS 

S i  = 40.42 L i  = 

Ti = 12. 70 Rb = 

Ah 03 == 8. 70 K = 

41 5 ( 
FeO = 19 . 20 Ba = 

MnO = 0 . 24 Sr 
MgO = 7.60 = 

Cao 
0 

= 10 . 30 V = l 00 (NAA) 
= = 0 .  ( 

0 = 0 .  Ni = 

= Co = . 8  ( NAA ) 
Cu  

C r 2  Q 3  0. 41 Zn 

TOTAL 
:::: 

l 00. u = 

Zr = 

PW NORM Hf = 6 . 2  ( NAA) 
Nb = 

Qtz = 4 .  
Or = 0. RARE EARTH ( NAA ) 
Ab = 3.30 
An = 2 1 . 84 La 5 . 7  
Di = . 99 Ce 22 
Hy 21 . 53 Pr  
Ne 
01 

= 

= 

Nd 
Sm = 7 . 6  

Chr 
I l m 

= 0 . 60 = 1 . 4 
= 2 4 .  1 2  Gd = 

Apa = Tb l .  9 

Dy 12 
TOTAL Ho = 100 . 01 

= 

l 00  Mg/  ) = Tm 41. = 4 
An/Ab/Or = 86/13/1 Yb = 6 . 9  

Lu  = 1 . 0 
y = 



337  

ROC K  NUMBER: 7 1 588 
IGHT : . 98 g DIMENSIONS : 3 . 8  x 3 . 0  x 2 . 5  cm 

BINOCULAR ION 

COLOR : Dark  gray (N3) 
SHAPE : Subangu l ar 
FABRIC :  I sotropi c 
COHERENCE :  I n tergranul ar  - Coherent 

r i n g : Few , n ear- i Ve 
VAR IAB I L ITY : None 
SURFAC E :  Granul ated 
ZAP P I TS :  Few , one l one (3 mm ) 
CAV ITIES : 2% vugs 

IAL FEATURES : 

BY : Ke i l  , Dowty . nz 



. 5  m m  

3 38 

7 1 5 8 8  



3 3 9  
Rock Number 

---
71 

CHEM I 
MAJOR E L EM 

Si  40. L i  = 

Ti02 = 

Ah 03  = 
1 2 . 00 
8. 40  K = 332 ( NAA) 

FeO = 

= 
1 9. Ba = 

MnO 0. 2 4  Sr  = 

MgO 8. 00 Cr  = 

Cao l 0. 10  V 1 1 0  (NAA) 
Na2 0  = 0 . 35 Sc 79 (NAA) 
K2 0 = 0 .  

= 
Ni 

Os Co = . 1 ( NAA) 
= Cu = 

Cr2 = 0. 42  Zn :::: 

T h  
TOTAL 100. 00 u 

= 

C l  PW Hf = 6 . 0  (NAA) 
Nb = 

Qtz 3 . 37 
Or 

= 
0. 24 (NAA) 
2. 

= 2 1 .  
D i  = = 

4. 9 . 76 18 Hy = . 04 Pr = 

Ne Nd = 

01 = Sm 6 .  1 Chr = 0. 
I l m  = 

E u  
. 79 1 . 3  

Gd = 

Apa = = 1 .  7 
Dy = 1 1  

TOTAL 1 00. 01 Ho = 

Er  
1 00 Mg/ (Mg+Fe) Tm = 41. 7  An/Ab/Or Yb = 6 . 2  87/1 2/1 Lu  = 

= 

0. 91 



340  

ROCK N UMB 
I g DIMENS I ONS : 4 . 1 x 3 . 6  c 2 . 3  cm 

B I NOCULAR DESCR I PT ION 

COLOR : rk gray ( N3 )  
SHAPE : Subrounded 

C :  I sotropic 
Intergran u l ar - Coherent 

, non - penetrative 
None 
1 

BY : Ke i l , Dowty , n z  



34 1 

7 1 5 9 6  



342  
Roc k  N umber  71 5 

CHEM I STRY 
EMENTS 

S i 0 2 :::: 41 . 83 
T i 02 

L i  = 

Al 2 0 3 
= 1 1  . 00 = 

= 9. 20 K 365  
= 

( N ) 
18 . 80  Ba 

AA

MnO = Sr = 

MgO = 7 .  
0. 

Cr 
CaO = 1 0. 30 V 1 20 ( NAA ) 
Na2 0 0 . 38 75 

= 

( NAA ) 
0 0.04 N i  
O s  = Co = 20 . 2  

= 
( NAA) 

C u  
Cr2 Q 3  

= 

= 0.40 Zn = 

T h  ::: 

TOTAL l 00 . u = 

= 

Hf ClPW N ORM 
= 6 .3 ( NAA } 

Nb  = 

Qtz 
Or  

= 4. 26 
0. 26 EMENTS (NAA) 

Ab  3. 22 
An = . 27 La 5 . 5  
Di 
Hy 

22 . 90 Ce = 

= 24 . 61 Pr 
Ne = - Nd 2 0  
01  Sm 7. 2 
Chr 0 .  5 9  = 1 .  5 
I l m 20 . 89 

Apa = = 1 . 8  
Dy = 1 1  

TOTAL l Ho = 

Er = 

An/Ab/Or
1 00 Mg/ (Mg+Fe )  = 42.5 Tm = 

= 87/ 1 2/1 Yb = 6 . 5  
L u  ::: 0 .  
y = 



343 

K NUMBER :  
WEIGHT : 2 38 . 5 g D IONS : 7 x 5 x 4 

BINOCU PT ION 

COLOR :  Browni s h  gray ( 5YR 1) 
SHAPE : ocky-ang u l a r  
FABRIC : Porphyri ti c ,  s c a rce o l i vi ne phenocrysts 
COHEREN Interg ranu l a r - Tough 

ctur ing : No penetrati ve 
VARIABILITY : Homogeneou s 

y 
ZAP PITS : on  E, W, B .  Many on S ,  T. 
CAVITI 10% ,  a s  1 x 2 cm to <1 mm vug s  and vesi c l es .  i c l es 

projecti l s  and l i ni ng s  of and i l meni 
IAL FEATURES : y wel l devel o ped bl a ck and 

hexagona l  l arger cavi ti es . Some a re u p  i n  
di ameter l el to wall . 

BY: Morri son, Wi l s hi re 



. 5  m m  

344 
7 2 1 5 5 



Roc k  N umbe r 7 2 1 5 5  
34 5  

I STRY 
ELEMENTS AND M I NOR 

S i  0 2  = 38 . 67 Li 9 . 4  ( I D )  
T i0 2  = = 1 2 .  3 2  0.609 ( I D )  
Al 20 3  K 8. = 5 60 ( I D )  
FeO 18 . 77 Ba ::: 78 . l ( I D ) 
MnO = Sr  = l 

= = 
( I D ) 

Mg O  8 . 47 Cr (NAA ) 
Cao = 1 0. V l 00 

= 
(NAA ) 

Na20  0.40 80 (NAA ) 
K2 0 0.07 N i  1 . 5  

= 
(NAA ) 

P2 0s = 0.05 18.8 (NAA ) 
s = 0 .  1 5  Cu = 

Cr2 Q3 = Zn = 2.2 ( 
Th  0.3879 ( MS ) 

TOTAL u :;::: 0 . 1 1  ( M S ) 
Zr 271 (NAA ) 
Hf = 8 . 7  C l  P�·l (NAA ) 
N b  = (NAA ) 

= 0 .  
Or  = 0 .  RARE ( ID ) 
Ab  = 3 .  
An . 57 = 

6 .  
25.45 Ce = . l 

Hy = 22. Pr = 

Ne = - Nd :: . 4  
01 = Sm = l O .  2 
Chr = = 2. 
I l m  .40 Gd = 15. 6 
Apa = 0 .11 Tb  

Dy = 18 . 3  
TOTAL 98. Ho = 

-· 10. 8 
Tm = 1 00 Mg/ (Mg+Fe ) = 44 . 6  

An/Ab/Or �  85/13/2  Yb 9.7 
L u  = 

y = 



346  

ROCK NUMBER : 
WEI g D I M ENSI 4 . 3  x 3 . 4 x 3 . 3  cm 

B I NOCULAR I PT ION 

COLOR: Gray i s h blac k  (N2 ) w i th metalli c luster 
SHAPE: Angular, oc ky 
FABR IC: Aphan i t i c  
COHERENCE: I ntergra nular - Tough 

Fracturi ng: Few, i ve 
VARIAB IL I TY: Homogeneous 
SURFACE: Smooth to y lumpy  i n s i  ves i cles; hac kly o n  rest of 

roc k .  
ZAP P l�o ne 
CAV I T I ES: i cles and mi nor small vugs. i cles 0. 5 mm to 3 cm , 

dom i nantly l cm 
F EATU ves i cles photo ) l i  w i th fel mats 

i n  i lrnen i les up to 2 mm lo 

Ilmen i Th i n  les l i ne ves i cles also some i n  groundma s s  
near ves i cles . 

Groundma s s :  A p ha n i t i c .  Proba bly tall i ne se no vi treous 
luster no cone i dal fractures . Ap pears slightly gra ny under 
h i ghest power. 

Stuart exander ,  
I I  



1 cm 

. 2  m m  

347  

7 4 2 3 5  



348 k Number 

CHEM I 
MAJ OR rnrnTs ( 2 ) E AND MI 

Si = 39. L i 1 3 .  3 ( I D ) 
Ti 12. Rb = 0 .  612 ( I D )  
Al 20 3  = 8 . 9 1 K = 560 ( I D ) 
FeO 18. 93 :: . 2 (ID ) 
MnO 0 . 2 7 = 186 ( I D ) 

= 8. C r  
0 = 1 0 . V 61 (XRF ) 

Na2 0  = 0 .  Sc = . 4  ( ) 
K2 0 :::; 0 . 08 Ni = l .  0 ( ) 
P 2  O s  = 0 . 05 

= 
Co = l 9. 1 (NAA ) 

s 0 .  1 5  Cu  = 29 ( XRF ) 
0 3  = 0 .  ·- 3. 7 ( XRF ) 

T h  0 . 4 004 (MS )  
l 00 . u = 0. 12 ( ;1S ) 

= ( ID ) 
Hf ClPW NORM 

= 

Nb  = 1 0 (XRF ) 
= 0 .  
= 0. EARTH EL ( I D ) 

Ab 3 . 26 
An 2 2 . 36 = 11. 4 
Di  = . 1 6  :::: 2 2 . 8  
Hy = 24. P r  = 

Ne 
0 1  

= Nd 25.3 
= Sm = l O .  5 

Chr 0 .69  Eu  = 2. 1 0 
I l m  23 . 32 Gd = 16 . 6 
Apa = 0 .  1 1  Tb = 

Dy 18 . 8  
TOTAL 1 00 .  Ho 

Er = 1 1 . l 
100 Mg/ (Mg+Fe } = 4 5 . 6  Tm :::; 

. An/Ab Or : 86/1 2 Yb = 
/ 9

L u  
y :: 1 60 (XRF ) 



349  

K NUMBER : 
WEIGHT: DIMENSIONS : 5 . 5  x 3 . 5  x 2 cm 

BINOCULAR IPT 

COLOR : k g ray ( N3 ) ; g ray ish ack ( N2 )  wi th a sem i lli c  
lu on surfaces of former cav it ies 

SHAPE: Ang ula r, wedge-shaped 
FABRIC: Very f i ne ra i ned to a phan iti c 

E NC E: Interg a r  Very h 
tu r i  M i nor fractu res coul y i  d thi n  ch i ps near la 

c av it ies .  
VARIABILITY :  Homogeneous 
SURFAC E: Both the broadest a re h fractu res .  The 

thi cker of t the unt end a re remnants of 
i nteri or cavity walls . a re i rregula r  and somewhat i ntr i ca y 

tterned but smoothed over w i  a black s layer hav i ng 
lli c  luster and numerous felty i lmeni needles . 

observed 
CAV About fractured ; 0 . 3  mm to l cm; rounded 

to somewhat i rregular ; l i ned wi th i ntergrowths of lu us 
i lmeni te l es. 

S P  IAL The rock i s  
It is a dense, i lmeni te- ch with a g ra i n  si ze 
The g roundmass i ncl s f ine es v is i ble only i n  
l i ght . Yellow g ra i ns of a maf i c  s il i cate (ol iv ine? ) ,  averag i ng 0 . 7, 
and total i < 5%, a re rsely d i  nated throu gh the g roundmass . 

Ma rv in  
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3 5 1  Roc k  N 

CHEMISTRY 
TRACE AND MI 

:::;; 38 . 59 L i  ( I D )  
11 . 92 ( I D )  

;;;:; 8 .  72 K (ID ) 
18 . 06 = . 4  ( I D )  

= 

:: 

0 . 27 (ID ) 
9 . 65 Cr (NAA ) 

:: 

::: 

10. V = 

0. Sc  = (NAA ) 
0. N i  = 

= 0. 04 Co = . 6  (NAA } 
= = s 
= 

0. 14 Cu 
0 .  Zn = 

Th  = 0. 4 ( GAM ) 
98. 94 u = 0 . 13 (GAM ) 

Zr = 

PW NORM Hf = 8 . 7  (NAA ) 
N b  = 

Qtz = 
Or = 0 . 35 RARE EARTH EMENTS ( I D )  
Ab  = 3. 05 
An 

= 
2 2. 00 la  

Di 
6 .  

24 . Ce = . 2  
Hy = 24 . 42 Pr = 

Ne = Nd = 

01  
24 . 9  

0. 85 Sm 9 . 8  
Chr = 0 . 80 = 1 .  
I l m  Gd 

0 .  
= 

Tb = 

Dy :: 17. 5  
. 80 Ho = 

E r  = 

= 
9 . 68 

. 8  
1 2/ l . 4 Yb = 9 .  13 

Lu = 1 .  (NAA ) 
= 



3 52  

ROCK NUMBER : 74255 
WEIGHT : 737 . 3 g DIMENSIONS : 13 x 7 x 6 cm 

B INOCULAR DESCRIPTION 

COLOR: Medium dark gray (NS to N4) 
SHAPE: Angular, irregular 
FABRIC : Equigranular 
COHERENCE : Intergranul ar - Coherent • 

Fracturing : On e major penetrative parallel to N, with man y smaller 
fractures parallel to it. 

VARIABILITY : Homogeneous 
SURFACE: T, N, S, E, and W are hackly ; B is rounded. 
ZAP PITS: None on T, N, S, E, and W ;  many on B. 
CAVITIES : 10% vugs ; average size  2-3 mm; lined with crysta l s  of 

pyroxene, plagtoclase , i lmenite, and very rare olivine (one observed) . 
SPECIAL FEATURES: Large number of vugs . Possibly more plagioclase 

than average. 

Olivine :  Usually single crystal s but occasional clots of 3 or 4 
crystals. 

Pyroxene : More ye l l ow brown when they occur as small crystals 'in 
plagioclase . 

Plagiocl ase : Habit variabl e,  some bl ocky crystals among lathy ones. 
Ilmenite : Two generations : blocky where large, but smal l laths 

in plagioclase. 

BY: Agrell, Lofgren 
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354  Roc k  Numbe r 742 5 5  

CHEMISTRY 

MAJ OR 
--

EMENTS E M D  M IN O R  

Si 02 = . 1 8  L i  8 . 3  ( I D )  
T i 02 --1 2 .  47 Rb  1 .  ( I D ) 
Al z = 8 .69 K ( D )  
FeO = 1 8 . 05 = 71 . l ( I D )  
MnO 0 .  Sr = 1 63 ( I D )  
MgO = 1 0 . 61  Cr = 

Cao = 1 0 . 27 V = 65 ( ) 
Na2 0 0. 37 Sc = 74 . 2  ( NAA ) 
K2 0 = 0 .  Ni = 1 7  ( XR F )  

Os  = 0 .06 Co = 22 . 3  ( NAA ) 
s 0 . 1 1  Cu = 36 ( X RF ) 
Cr2 Q 3  = 0 .  5 .4 ( F )  

Th = 0 . 44 5 1  (MS ) 
TOTAL 99. 78 u = 0 .  1 ( MS ) 

Zr 2 ( I D )  
Hf Cl PW NORM 

= 

Nb = < 1 0  ( X R F ) 

Qtz = 

Or  = 0 . 53 RARE EARTH ELEM ENTS ( I D )  
Ab  = 3 .  1 3  
An = 2 1 . = 6 . 5  
Di = 2 3 . 30 = 22 . 5  
Hy 22 .35  Pr 
Ne = Nd = 24 . 7  
01 3 . 88 Sm = 1 0 .  1 
Chr = 0 .  E u  = 1 .  
I l m  = . 68 Gd = 1 5. 3 

0 .  1 3  Tb = 

Dy 1 7 . 3  
Ho TOTAL 99 . 67 

= 1 0 
Tm 1 00 Mg/ (Mg+Fe ) = . 2  = 

An/Ab/Or 86/ 1 2/2 Yb  8. 
Lu  = 

y = 1 60 . 0  ( XR F ) 



3 5 5  

ROCK NUMB 74 
WEI GHT : 1 4  g D IM  ION S :  1 7  x 1 2  x 4 cm 

ION 

COLOR: Med i um 
SHAPE : S l a bby  s u  
FABRIC: Porphyritic 

E: I ntergranul a r - Tough 
Fractur ing: Severa l penetrative 

VAR IAB IL I TY :  I rregu l a r d i str i bution of cav i t i es 
SURFACE: B i s  fl , from i ng most l i  y, and i s  a very 

h s u rface 
P I TS : Many on T, E ,  N ,  and W ;  few on S ;  none on B .  

CAV IES: v ugs and vesicl es . Ves i es a re smooth-wal l ed, crysta l  
1 ined (wi th i lmenite ) , 2 mm ; vugs u p  to 2 cm, project ing pl  iocl a se, 
pyroxene , and m inera l . 

Lofgren , Wil s hire 
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k Number 74275 357  

CHErH STRY 

MAJOR  E L EMENTS (2) TRACE ANO  EM ENTS 

S i  = 38 . 43 L i  
= 

9. 6 (ID) 
T i 02 12.70 R b  l. 2 ( I D )  

::: 8. K 3 
= 

(ID ) 
18 . 14 67 . 3  (ID) 

MnO = 0.26 l (ID) 
MgO = 10 . 36 
CaO  = 10. V = 79 (XRF ) 
Na2 0 = 0. 75. l (NAA ) 
K2 0 = 0. 07 N i  = 3 (X ) 
P2 Os = 0.06 23 . 5  ( NA.l\ ) 
s 0. 14 Cu  3 (X RF ) 
Cr2 0 3  = 0. 65 <2  (XR F )  

T h  0. 4654 (MS) 
TOTAL l 00. 20  u 0. 1360 (MS ) 

= 
(X R F ) 
(NAA ) 
(X RF ) 

= 

= 0. (ID
Ab 2.96 
An = 

= 
) 

2 2.02 = 6. 33 
D i  = 23. 31 21.4 
Hy = 24. 49 Pr = 

Ne  = Nd = 22. 8 
01  = 

Chr 
I l  m 

= 

l. 66 Sm 
0 . 96 = 

9. 19 

:: 
1. 8 

24. 12 Gd = 
= 

14. 8 
0 .  13 

Dy 16. 3 
TOTAL 100.06 Ho = 

:: 9 . 66 
1 00 Mg/ (Mg+ = ) .4 Tm = 

An/Ab/Or "' 6. 7/ 1 1 . 1. 6 Yb :: 8. 47 

y = 81 . 5 (X RF ) 



3 5 8  

5 
g D IMENS I ONS : 10 x 9 x 6 cm 

B INOCULAR D ESCR I PT ION 

COLOR : Brown i s h gray (a l i ttl e l i ghter than 5YR 4/1 )  
S HAP E : o c ky ,  angu l a r 
FABR I C :  O ph i ti c - i ntergranu l a r 

C E :  I ntergran u l ar  - Tough 
tu r i ng :  Few , penetrat i ve  
I l l  I r regu l ar v ug  d i str i buti on 
E :  Moderate l y hac k l y 

on T ,  W ,  and S ;  none on o 
CAV I E S : 1 vugs (< l -3 mm) in c l u s  4 x 6 cm. 

s a re l i ned by proj ecting p l  o paque , and pyroxene . 

BY : W i l s h i re 
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3 6 0  
Rock Number 7501 5 

CHEM I STRY 

MAJOR ELEMENTS TRACE AND MINOR ELEMENTS 

S i 02 = 41 . 92 Li = l O. 9 (ID )  
Ti 02 = 9 . 56 Rb = 0. 65 (ID )  
Al2 03 = l 0 .  06 K = 

FeO = 1 8 .  77 Ba = 
613 (ID )  
87. 5 (ID )  

MnO = 

= 
0. 29 Sr = 21 5 (ID ) 

MgO 6 . 20 Cr = 1490 ( NAA ) 
CaO = 12. l 5 V = 

Na 2 0  = 0 . 48 Sc = 

= 
77 (NAA ) 

K2 0 0. 06 Ni 
Pi Os = 0. 05 Co = 14. 7 (NAA ) 
s = 0. 2 Cu = 

Cr2 03 = 0. 17 Zn = 

T h  = 

TOTAL 99 . 9 1 u = 

Zr = 

Hf ClPW NORM Nb = 
9. 6 (NAA ) 

Qtz = 2.59 
Or = 

= 
0. 35 RARE EARTH ELEMENTS (ID )  

Ab 4. 06 
An 25. 12 La 6. 74 
D i  = 29. 05 Ce = 23.8 
Hy = 20. 02 Pr = 

Ne = Nd = 26.5 
01 = Sm = 

= = 
1 1  . 2  

Chr 0. 25 Eu 
I l m  = = 

2. 34 

Apa = 
18. 16 Gd 17 . 7  
0 .  11 Tb = 

Dy = 20. l 
TOTAL 99. 71 Ho = 

Er 1 2. 2  
100 Mg/(Mg+Fe) Tm = 

;;; 37. l 
An/Ab/Or Yb 

- 8511411 
= l O. 8 

Lu = l . 62 (NAA ) 
y ;;; 



3 6 1  

ROCK NUMBER : 75035 
WEIGHT: 1235 g DIMENSIONS: 16 x 14 x 7 cm 

BINOCULAR DESCRIPTION 

COLOR: Between medi um gray (NS) and brownish gray (5YR 4/1) 
SHAPE: Subangular, tri angular 
FABRIC: Plumose texture wi thi n planar fabric ;  mi nor oi kocrysts 
COHERENCE : Intergranular - Tough 

Fracturi ng: None 
VARIABILITY: Planar bri c a p parent on some faces only 
SURFACE: Hackly on fresh surfaces 
ZAP PITS: None on fresh surfaces (T and N) ; few on S, E, and W ;  

many on B .  
CAVITIES: 2-3%, vugs up to 5 mm . Euhedral crystals of average rock 

m i neralogy proj ect i nto vugs. 
SPECIAL FEATURES : 

Pyroxene: Some are zoned wi th darker cores and lighter yellowi sh 
brown rims. 

Plagi oclase : Scattered o i kocrysts to 1-2 mm . 

BY: Stuart-Alexander 
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Rock Numbe r 75035  
363  

C H EM I STRY 

EMENTS 

Si02 = . 31 L i  = 1 1 .  0 ( ID) 
Ti02 8 . 95 = = Rb 0 . 67 9  ( I D )  

2 03 1 0 . 30  K 549 
0 = 

(ID) 
18 . 5 7  Ba = . 9 ( ID) 

MnO 0. 2 6  Sr = ( I D )  
MgO = 6 .  Cr = 

CaO 12 . 1 5 V = 19 
= 

RF) 
Na2 0 = 

( X
0 . 53 7 9 . 3 ( NAA) 

0 0 . 06 Ni = <2  ( ) 
Os  = 0 . 08 ( 

= 
Co = 1 6 . 6  ) 

s 0. C u  = 2 ( X  ) 
Cr2 03 = 0. = 

= 
2 (XRF) 

Th o . 488 (MS ) 
TOTAL u = 0 .  1 (MS ) 

Zr = 319 ( ) 
Hf ClPW NORM 1 1 . 4  ( NAA ) 

= N b  . 1 ( ) 

Qtz 2 .  
O r  = 0. 36  RARE E L EMENTS ( I D ) 
Ab = 4 . 48 
An = 2 5 . 5 5 La  = 

Di 28 . = . 6  
Hy 2 1 . 02 
Ne = Nd = 

= 

2 7 . 3  
01 Sm = 1 1 . 2 
Chr = 0 . 30 E u  2 .  
I l m  17 . 00 G d  17 . 1 
Apa 0 .  18 Tb = 

Dy = 19 . 7 
99 . 71  Ho = 

= 11 . l 
Tm 1 00 Mg/ (Mg+Fe ) = 3 7 . 6  = 

An/Ab/O r � 84/15/1 Yb 11 . 4 
Lu  = 1 .  7 
y = 118 ( X  ) 



3 64 

7 5055 
949 . 4 g D IMENS I O NS : x 1 4 x 1 .8  cm 

DESCR I  

COLOR : White and ium brownis h 
SHAP E :  a t  s l a b  

I C :  Equigranu l ar 
ENC E : I ranu l ar - Coherent 

Fractu ring : Few , pene tive p l a n a r  
VAR IAB IL IT Y : Homogeneous except  vugs u nevenl  ibuted 
SU E :  sh  s u rfa ce is p l aty ; ex posed e t l y l 
ZAP P S :  Few on al l exposed su  es 
CAV I 5% vugs , maximum size is 8 mm ; fil l ral 

crystal s p l agioc l as e ,  pyroxene a il menite . 
S P EC IAL F S:  

P l agioc l ase : On h s u rface most  c ry s tal s ap r equant; on 
ex po s u rfaces mos t  appear l a  No iscernib l e  
p referred ori on . 

zoned . Yel l s h  brown is 1 %  of 
u l a r  to equa nt grain s dominant .  

BY : S tuart -Al exa • Ma rvi n 
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Roc k N umbe r 7 5055  3 6 6  

CHEM I 

MAJOR EMENTS ( ENTS 2) 
S i 02 40 . L i  = 

9 .  ( I D )  
T i  ::: Rb 10 . 79 0 .  ( I D )  
Al 2 0 3 ::: 9 . 67 K ( I D )  
FeO = 1 8 .  Ba = 7 6.2 ( I D )  
MnO = 0 .  S r  190 .  5 ( D )  
MgO = 7 . 05 C r  = 

Cao 12. V = 

0 = 0 . 43 Sc = . 7  ( I D )  
0 0.08 Ni = 2 ( XRF ) 

P2 0 s  :::: 0.06 1 4 . 5  ( I D )  
s = 0 . 17 Cu 

= Q3 0 . 27 7 ( XRF ) 
= 0 . 44 7  (MS ) 

TOTAL . 7 7  u 0.1 36  ( MS )  
= ( XRF ) 

Hf ( Cl J NORM 
= 7 . 2  ) P�

Nb ( ) 

Qtz = l .  8 1  
Or = 0. RARE ENTS ( I D )  
Ab 3 . 64 
An = 2 4 .  = 

6 .  
D i  = 30.24 Ce 21 .  5 
Hy = 1 8.20 Pr 
Ne = Nd = 23.9 
01 = Sm l 0 .  

Chr = 0 . 40 Eu = 2. 
I l  m = 2 0 .4 9  = 15 .7 
Apa = 0.  1 3  Tb 

Dy = 1 8 . l 
Ho TOTAL 99 . :::: 

= 1 0. 
Tm 1 00 M g / (Mg+Fe ) = 4 1 . 1  Yb = 9. 79 An/Ab/Or = 85/ 1 3/ 2 Lu 
y 1 1 2  ( XRF) 



3 6 7  

ROCK 7 
1

\J E  IGHT: 1008 g MENS I O NS :  1 5  x 1 2  x 5 cm 

BI 

COLOR : Medium dark gray with a hint of burnt sienna ( N3 -N4 ) 
SHAPE: abby , i l ar 
FABR IC: igranul ar ,  vuggy 
CO HERENC E :  I ntergranul ar - Tough 

ring: 1 res - one l penetrative N -S across 
and B. 

VARIABI L ITY: Homogeneous 
SURFACE : T is coa ( N2 )  i , cohesive patina . 

This in turn is ial l y  by thin brown mate al ( l OR 4/ 6 )  
which has co l l in shal l ow depressions . One l arge h visibl e  
in orthogonal s T and S ral l el mi ( � 1 0 groove 
mm ) run N-S over much o f  surface .  B surface s fresh for 
smal l patches of gray patina. Top bottom may both be "myl on tized " 
fractures; bo ttom sher with  onl y smal l of  patina . 

ZAP P None fou 
CAV IT I  Vugs about the h s; on surface 

they are mas gray coating . Most vugs mm in size ;  a few 
are el o , and up to 2 cm . They are irregul a  distributed 
with no preferred ori on . Many vugs are l i  with terminations 
o f  matrix crystal s .  Others are 1 1  th utiful eu crystal s 
of  same mineral s as in groundmass but l a  er in siz e. Crystal s 
in vugs are : pyroxenes - el ongate a l ong ir c -axes; 
and b, up to 3 mm l ong. I l menite - tabul ar with growth 
2 mm across . Troil ite - to 1 mm across . P l  ioc l ase - tabu l ar ,  
up to 2 mm across . There are a few smal l er vesi es ( ? )  with 
interiors . 

SPEC FEATURES : 

Pl ioc l ase: Two generations ( ? )  or al l g ons 
Pyroxene: Two generations: subhedral are l arge, anhedral are smal l 

and i with ioc l ase 
O l ivine : grains ated , most in c l ots up to 5 mm across 
I l meni Earl y and l ate ra ons 

BY: Marvin , Reid 
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Roc k  Number 

I 

s ( 2 )  MINOR ELEMENTS 
L i  = 8 . 5 ( I D )  

T i 02 = l 3 .  Rb = ( ID) 
Ah 0 3  

= 
8 .  2 5  

0 . 46 
K = 435  ( ID) 

18 . 81 Ba = 64 . 4  ( ID) 
MnO 0 .  Sr :::: 164. 6 ( I D )  
MgO 9 . 59 Cr = 

CaO 1 0 . 23  V = 108 ( XR F) 
Na 2 0 ::: 0 .  3 9  Sc = 78 . 3  ( NAA) 
K2 0 = 0 .  Ni = 

= 
l ( X RF) 

P2 Os  0 .  Co 20 . 5 ( NAA) 
s 0 .  1 6  Cu :::: 34 ( X RF) 
Cr2 0 3  = 0 .  Zn  = 5 ( XRF)  

99 . 81 
Th  = 0 . 32 ( I D )  

TOTAL u = 0.096 ( I D )  
Zr :::: 208 ( X RF )  

Cl PW NORM Hf = 

Nb = 21 ( X RF )  
Qtz 

= 
0 . 31 

Or 0 . 3 0 RAR E  EARTH EL ( ID)  
Ab = 3 .  
An 20 .  61 

1 9  
La = 

Di 24 . Ce = 
5 .  01 

Hy = 
17.6 

Pr = 

Ne  Nd = 19 . 8  
Sm = 

= 
8 . 2 9  

E u  = 

I l m  
l .  7 7  

= = 

0 . 1 1  
Gd 12 . 9  
Tb = 

Dy = 15 . l 
TOTAL Ho = 

Er 8 .  

1 00 Mg/ . 6  Tm = 

An/Ab/Or Yb = 8 .  31 
Lu = 

= y 



3 7 0  

ROCK NUMBER : 76136 
WEIGHT: 86 . 60 g DIMENSIONS : 6 x 4 x 3 cm 

B I NOCULAR DESCR IPTION 

COLOR : Med ium gray (N5) 
SHAPE : Subrounded 
FABRIC : Subophitic to intergranular, fine -grained 
COHERENCE : Intergranular - Coherent, tough 

Fractur i ng :  None, non-penetrat i ve spal ls on T 
VARIAB I LITY : Homogeneous except for few scattered cavities 
SURFACE : B i s dusty and 3/4 coated w i t h  one 5 x 3 mm very thi n 

transparent glass coating . E end of N has m i aroli t i c  cavi ties 
up to 6 mm long which contain pyroxene, plagiocl ase, olivine 
with a glazed surface appearance 

ZAP P I TS :  None on B; many 0. 5 mm diameter l ined by gray glass on 
T; many on S ;  few on E, W, and N. 

CAVITIES : B has one 3 rmn diameter mi arolitic cavity .  T has < 1 7� 
small (<l mm) miarolitic cavities. N, E, several larger (4-6 mm) 
miarolitic cavities . 

SPECIAL FEATURES : 

Olivine : Abundance apparently higher at E end of N near cavities, 
and grain size coarser 

Pyroxene : Tends to occur i n  clots. Larger pyroxenes are darker 
brown , lighter brown pyroxenes are smaller and intergrown with 
feldspar. 

Ilmeni te: Long thin plates up to l mm l ong 
BY : Agre l l, Reid 
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3 Roc k  Numbe r  76 1  

ISTRY 
MAJ OR EMENTS EL EMENTS 

Si 02 38 . 6  L i  8 . 9  ( ID ) 
T i 02 1 2 .  Rb 
Al203 = 8 . 6 5 

0 .  ( I D )  
K = 6 1 0 ( I D )  

= 1 9 . 1 2  Ba = 83. 7 ( I D )  
MnO = = 0. 1 90 ( I D ) 
MgO = 8 .  61 = (NAA ) 
CaO 10 . V = 

Na 20  0 . 38 Sc 82 
0 0 . 06 Ni 
Os  = 0.06 Co 18 . 7 

= 
( NAA ) 

s 0 . 1 8  Cu = 

Cr2 0 3  = 0 .  = 

Th 
TOTAL 99 . 55 u 

Zr 
Cl PW NORM Hf = 9.4 ( NAA ) 

Nb = 

Qtz 0. 
Or 0 .  EMENTS ( I D )  
Ab = 

2 1
3.

. 
2
7 2  
2 

An = L a  = 6 .  
Di = . 64 ::: .8 
Hy = . 7 8 Pr = 

N e  = Nd .2 
01 Sm 

Eu  
l O .  9 

Chr = 0. 2 .  1 4  
I l m  = 24 . 01 Gd 1 6 . 4  
Apa = 0.3 = 

Dy = 1 9 .  3 

TOTAL Ho = 

1 1 .  4 
1 00 Mg/ (Mg+Fe ) = 44 . 5  Tm 
An/Ab/Or Yb l O .  2 

86/ 1 3/ 1  
L u  l .  (NAA ) 
y = 



3 7 3  

ROCK NUMBER : J / 51G 
\!E IGHT : 1 03. 7 g DIMENSIONS: 5 . 5  x 4 x 3 

BINOCULAR DESCRIPTION 

COLOR: G ray (N4 to N5) with brownish tint 
SHAPE: Subrounded to subangular , s omewhat slabby 
FABRIC: Variolitic, locally trachytic 
COHERENCE: I ntergranul a r - Tough 

Fracturing: One penetrative parallel to slabby direction 
VARIABILITY: Inhomogeneous distribution of vugs 
SURFACE: Uneven , finely hackly 
ZAP PITS: Zapped on all sides 
CAVITIES: 1-2% ; up to 8 mm ; c onta"i n  project"i ng ·i lmenite , pyroxene, 

and plagioclase crystals 
SPECIAL FEATURES: 

Plagioclase: lath- shaped, commonly has pyroxene (?) prisms growing 
down center of laths 

Olivine: Appears to be concentrated in one part of rock 

BY: Keil , Dowty, Prinz 
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3 7 5  Roc k Number 7751 6 

CHnH STRY 

Mf\J O R  E L E l',1 ENTS AND M I NOR EMTS  

S i 02 = 

= 
Rb 
Li :::: 

T i 02 = = 

Ah 03  K 
= 

( NAA ) 
Ba = 

MnO = 0 .  Sr  = 

MgO = 9.40 Cr  = 

Cao = 9 .  V = 1 ( NAA ) 
Na2 0 = 0 . 33 Sc = 80 (NAA ) 
K2 0 = 0. 04 Ni = 

= P2 0s  = Co . 6 (NA
s = 

A )  
Cu = 

Cr2Q3 = 0 .  Zn = 

T h  
TOTAL u = 

Zr = 

= 6 . 2  Cl Pi� NORM Hf ( NAA ) 
Nb = 

Qtz = 1 .  
Or  = 0. RARE EARTH ELEM ( NAA ) 
Ab = 2 .  
An = 1 9 . l a  = 4 . 7  
D i  = 2 1 . Ce = 1 8  
Hy = . 2 1  Pr = 

Ne = Nd = 1 8  
0 1  = Sm = 

Chr 
6 

= 0.71 Eu  = 1 .  
I l m  = 2 6 .  Gd  = 

Apa = Tb = 1 .  6 
Dy = 1 0  

TOTAL l 00 . Ho = 

E r  = 

l 00 Mg/ . 3 Tm = 

An/Ab/Or = 
Yb = 6 

Lu = 0 . 91 
y = 



3 7 6  

ROC K  NUMB 7 7 535 
WE I 577  . 8  g D I M EN S I ON S : 1 0 . 5  x 8 . 5  x 3 . 5  cm 

B I NOCULAR DESCR I PT 

G ray wi t h  brown i s h c a s t  ( N 5 ) 
a bby su brounded 

e po i k i l i t i c  p l a g i oc l a se s  
I l a r Tou g h  

t u r i  N o n e  
VAR I AB I L I TY :  N o n e  
S U  E :  Hac kl y .  r t i a l  l a s s  coa t 'ing one  s u rfa c e  

P ITS : Z a p ped o n  a l l s i  
CAV I T I  1% , f rom < l  cm t o  6 mm wi p roj pyroxene  a 

q ue  c ry s ta l s 
IAL  F EATURES : P l a g i o c l a s e  i n  po i k  l i t i c  g ra i n s . I n terg rowths  

o f  pyroxene and  i l men i te ,  a t l x 2 mm , form o f  the  roc k .  

i l  , , P r i n z  
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3 7 8  Roc k Number 77535 

CHEMISTRY 
MAJOR ELEMENTS TRACE AND MINOR ELEM ENTS 

Si 02 = 38. 57 Li = 9. 7 ( ID) 
Ti02 = 12 . 39 Rb = 0 . 55 (ID) 
Al 2 03 = 8. 95 K = 526 
FeO 

(ID) 
= 18. 53 Ba = 70. 7 

MnO = 

= 
0. 27 Sr = 184 

(ID) 
(ID) 

MgO 8. 85 Cr = 381 0 (NAA) 
CaO = l 0. 66 V = 

Na20 = 

= 
0 . 39 Sc = 80 (NAA) 

K2 0 0 . 05 Ni = 

= Pi O s  0 . 04 Co = 

= = 
20 . 4  (NAA) 

0. 16 Cu 
Cr2 Q3 = 0. 43 Zn = 

Th = 

TOTAL 99 . 29 u = 

Zr = 

ClPW NORM Hf = 8. 6 (NAA) 
N b  = 

Qtz = 

= 
0. 45 

Or 0. 30 RARE EARTH ELEMENTS ( ID) 
Ab = 

= 
3. 30 

An 22. 52 La = 5. 24 
D i  = 24. 55 Ce = 18. 3 
Hy = 23. 77 Pr = 

Ne = Nd = 20. 7 
01 = 

= 
Sm = 8 . 7  

Chr 0. 63 Eu = l .  98 
I lm = 23 . 53 Gd = 1 3. 6  
Apa = 0. 09 Tb = 

Dy = 15. 8 
TOTAL 99 . 13 Ho = 

Er = 9. 84 
l 00 Mg/ (Mg+Fe) = 46. 0 Tm 
An/Ab/Or = 86/13/1 Yb = 8 .  91 

Lu = l .  29 (NAA) 
y = 



3 79 

ROCK NUMBE R : 7 7536 
I 3 55 . 3  g I ONS : 11 x 7 . 0  x 3 . 5  cm 

i s h g ray Y R  4/1 ) 
Tabu l ar ,  s u bro u nded 
Su bo ph i t i c  

E :  I n tergra n u l a r  - Toug h  
Fractu ri n : i ve norma l to maj or  i a x e s  

VAR IAB I L  Some textura l  vari o n  
SURFACE : Hac k l y ;  o n e  ha s p a rt i  g l a s s  c o a  ng 
ZAP P I  A l l except  g l a s s -coated s i  

I wi th proj ect i ng pyroxene s , i l me n i te to 2 mm 
JAL F G l a ss o n  u n p i tted s i  , a l so  o n e  l cm are  

a rea  o n  th i s  s u rface  l oo s l i c ken s i  ag i oc l a se l at h s  
may h a v e  wea k preferred o r i e ntat i on. mafi c c l ot s  of 80% 

and  2 s av era 3 x 4 mm and  reach  10 x 15 mm . 
One  p l ag i oc l a s e  c i s  1 0  x 3 cm and  i s  po i k i l i t i c . 

BY : 1 ,  Dowty , P r i nz  
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Roc k  N umbe r 7 7 5 3 6  

3 8 1  

CHEM I STRY 

. lT L i  
1 4 .  Rb 
8 . 0 K = 

581 ( NAA) 
= 

MnO 
1 8 . 8
0 . 23 

0 
Sr = 

9 . 20 Cr = 

1 0 .  2 0  V = 1 40 ( NAA) 
0 .  ( NAA) 
0 . 07 N i  

Co = 1 7 . 8 ( NAA ) 
Cu 

Q 3  = 0 . 56 Zn 
Th  

TOTAL 100 . 00 u ::: 

Zr 
Pv! NORM Hf 8 . 8  (NAA ) 

Nb = 

::: 2 .  1 4  
= 0 .  ( NAA) 
= 2 . 79 

An . 1 4  = 6 .  1 
= . 6 1 
= P r  = 

Nd 
8 . 5 

Chr 0 .  = 1 .  94 
I l m  = . 54 :::: 

Apa 2 
Dy 1 4  

1 00. 0 1  Ho 
= 

1 00 Mg/ ) = 46 . 6  = Tm 

An/Ab/Or "' 86/ 1 2/ 2 Yb 8 . 5  
Lu = 1 . 3 
y 



3 82 

ROCK NUMBER : 78135 
WEIGHT: 133. 9 g DIMENSIONS : 5 x 4 x 3 cm 

B INOCULAR DESCRIPTION 

COLOR: Medi um gray (N4) 
SHAPE: I rregular 
FABRI C: Equigranular 
COHERENCE ; Intergranular - Coherent 

Fracturing: Several non-penetrative 
VAR IABIL ITY: Homogeneous 
SURFACE: T is hackly, part original and pa rt broken surface, B is 

50% covered by a 0 . 2  mm thick film of dark glass with a pa tch of 
fine adherent dust concentrated a t  south end. S face has a th i n  
glass veneer which covers 50% of surface and thins toward N. 

ZAP PITS: Few on T (S half) , B, S ;  none on W and N .  
CAV IT IES: 5%, small vugs ( <2 mm diameter) are common . These may 

be aligned, interconnected, and control the direct i on of some 
nonpenetrative fractures ; idiomorohic pyroxene and plagioclase 
are visible on the walls of the vugs. 

SPECIAL FEATURES: Pyroxene in plagioclase is cinnamon brown in color , 
but polycrystalline groups poss'i bly associa ted with ·ilmenite are 
da rker, duller brown . 

Plagioclase: Also interstitial, orientation ra ndom 
Opaques: Ta bula r - associated with pyroxene . 

BY: Meye r, Agrell 
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3 8 4  Rock Number 781 35 

CHEM I STRY 
MP,JOR ELEMENTS TRACE AND M I NOR EL EM ENTS 

Si 02 = 37.98 Li = 9. 2 (ID ) 
Ti 02 = 12. 89 Rb = 0.58 (ID ) 
Ah 03 = 8.38 K = 

= = 
545 (ID ) 

FeO 19 . 05 Ba 74. 1 (IO ) 
MnO = 

= 
0. 27 Sr = 1 74 (ID ) 

MgO 
= 

8 . 69 Cr = 4010 ( NAA) 
Cao 

= 
1 O. 71 V = 

Na20 0. 36 Sc = 84 ( NAA) 
K2 0 = 

= 
0. 05 Ni  = 

P2 Os 0. 04 Co = 18.4 ( NAA) 
s = 

= 
0. 18 Cu 
0.

= 

Cr2 Q3 45 Zn = 

Th 0. 35 ( GAr1 ) 
TOTAL 99 . 05 u = 0. 11 ( GAf,1) 

Zr = 

Cl P11 NORM Hf = 9. 3 ( N/\A) 
N b  

Qtz = 0. 47 
Or = 

= 
0. 30 RARE EARTH E L EM E NTS (ID ) 

Ab 3. 05 
An = 21 . 1 0 La 5. 80 Di  = 

= 
25.93 Ce 

Hy 
= 20. 2 22. 8 Pr 

Ne = Nd = 

01 = = 
22. 4 

I l
= 

Sm 9. 43 Chr 0 . 66 Eu  1 . 93 
m = 24. 48 

= 

Gd 
= 

= 14 . 9  
Apa 0 . 09 Tb = 

Dy = 1 7. 0  
TOTAL 98.87 Ho = 

Er 10. 5 
100 Mg/(Mg+Fe) = Tm 

44. 8 
An/Ab/Or = Yb 

86
= 9. 21  /13/1 L u  = l .  33 ( NAA ) 
= 



3 8 5  

ROC K  NUMBER : 78505 
IGHT : 506 . 3  g DIMEN ONS : 6 . 5  x 7 . 5  x 8 . 0  cm 

COLOR : Med i um dark brown i s h gray (between 5YR 4/ 1 and N4 ) 
SHAP E :  B l o c ky ,  i rregul ar 
FABRIC : or i ented ; d i a ba s i c  - i 
COHERENCE : I nu l a r  -

Fracturi l ye rox i mately 
para 1 1  to S , otherwi se i 

VARIABILITY : Homogeneou s 
SU Al 1 hac kl y except S and  parts of  T and B ,  w h i c h  have 

a smooth 0 .  1 mm th i c k  her i n g s o i l  cover wh i c h  smooths the 

h h ac kl y faces h ave no p i ts . Of the so i l  cov 
n o ne on W ,  and  few on S .  Pi are di cu l t  to i 

se o f  hac kl y  surfaces . 
CAVITI v s ,  w it h  a s i ze mm , f brown 

and  hal f g l a pl i o c l a se ,  2 . 0 mm and  i ul ar  
No or i i on . Conta i n  eu hed ral m i nera l  projecti ng from the 
body of  roc k i nto vu gs . Il men ite i s  present i n  a v ug s  
bu t dee i 

S IAL 

Ol i v i ne :  Cl ear , a p pear to be crop henocrysts . No a p parent 
zon i ng .  Irregul arl y s cattered . 

Pyroxene : Onl y one type of  pyroxene . Occa s i onal l y  c h a n ge s  
col or  red d i s h - brown . 
ag i oc l a se :  l i t i c fel d s  r i ncl udes wel l s ha ped crysta l s 
o f  pyroxene a nd s to form l arger crystal s tha n  
the other d spar . 

S i l i c a : Concentrated  near vug s ; cl ear , g l a s sy  l u  
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8505 
3 8 7  

Roc k  Numbe r 7

AL�OCATED , BUT NOTHING PUBLISH�D 

CHEM I STRY 
MAJOR ELEMENTS TRACE AND M I NOR EL EMENTS 

Si 02 = L i  = 

Ti 02 = Rb = 

Al 2 03 = K = 

FeO = Ba = 

MnO = Sr = 

MgO = C r  = 

cao = V = 

Na2 0  = Sc = 

K2 0 = Ni = 

P2 Os = Co = 

s = = 

Cr2 Q 3  = 
Cu  
Zn = 

Th  = 

TOTAL u = 

Zr = 

Cl PW NORM Hf = 

Nb = 

Qtz = 

Or = RARE EARTH E L EM ENTS 
Ab = 

An = La = 

D i  = Ce = 

Hy = = 

Ne = 
Pr 
Nd = 

01 = Sm = 

Chr  = Eu  = 

I l m  = Gd = 

Apa = Tb = 

Dy = 

TOTAL Ho = 

Er  = 

1 00 Mg/ (Mg+Fe ) Tm = 

An/Ab/Or :: Yb = 

Lu  = 

y = 



388  

ROCK NUMBER: 78506 
WEIGHT: 55. 97 g DIMENSIONS: 4 x 4. 5 x 3 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium gray with brownish tint (N4- 5YR 4/1) 
SHAPE: Irregul ar, subangular 
FABRIC: I ntergranul ar 
COHERENCE: Intergranul ar - Tough 

Fracturing : Irregular penetrative fractures 
VARIABILITY: Vugs inhomogeneously distributed 
SURFACE: Hae kl 
ZAP PITS: None 

y 
on W, E, N ;  few on B, T, and S. 

CAVITI ES: 5-10%, irregul ar, elongate vugs with an average  size 
2 mm to 5 mm occur i n  clusters. Norma l rock texture at vug �..;all s, 
but coarser in vugs. Proj ecting fe l dspar in vugs on E face. 

SPECIAL FEATURES: 

Plagiocl ase : Pyroxene and opaaue  inclusi ons. 3 x 4 mm bl ocky, 
cl ots of il menite and pyroxene compose about 1 0% of the rock. 

Pyroxenes: Appear to be l i ghter col ored than in severa l other 
basa l ts .  

Olivine: Occurs in cl usters ; more seen on W than elsewhere . 
Sil ica: L i nes cavities. 

BY: Wil shi re, Ridley 
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Roc k r 78506 3 9 0  

CHEM ISTRY 
MAJOR ELEMENTS TRACE AND MI EL EMENTS 

S i 02 L i  = 9.4 ( ID) 
T i  12. 93 Rb 

Q 3  K = 

0.44 ( ID) 
Al2 8.99 429 ( I D )  

= ::; 19. Ba .9 ( I D )  
MnO = 0 . 27 S r  = 175 ( ID) 
MgO = 9. 59 Cr 4200 (NAA) 
CaO 9.94 V 
Na2 0 0.39 = 73  AA) 
K2 0 = 0 . 46 Ni = 

(N

Os  = 0 .  Co = 17. 6 
= 

( Nl-\A) 
0 .  1 6  Cu  

Cr2. 03 = 0 .  Zn  
Th  

100.76 u = 

= 

Hf = 8.2 (NAA) 
Nb  :: 

Qtz = 

Or 0.30 RARE rnENTS ( ID) 
Ab 3.30 
An 22. La  5. l 0 
Di = 21. Ce = 1 7 .  8 

= 2 6 .  P r  
N e  N d  19. 6 
01 0.56 8 .19 
Chr 0 . 75 == 

I l  rn = 

Eu  1 .  
24.56 Gd = 12.9 

Apa  = 0.04 Tb = 

Dy 14 . 9  

TOTAL 1 00 . 60 Ho 
= 

1 00 Mg/ (Mg+Fe ) = . 9  Tm = 

An/Ab/Or = 86/1 1 Yb = 7. 
L u  1 . 1 1  ( NAA) 
y 



3 9 1  

ROCK NUMB ER : 78575 
WE IGHT : 1 40 . 0  g DIMENSIONS : 5 . 8  x 4 . 8  x 3 . 4 cm 

B I NOCULAR 

COLOR: Med i um gray ( N5 )  
: brounded 

FABRI C :  I s otropi c 
COHERENCE : I ntergranul ar - Coherent 

Fracturi ng : None 
VARIAB I L I TY : None 
SURFACE : Granul ated 

P ITS :  Few 
CAV : 2%  vugs 

IAL FEATURES : 

BY : Kei l , Dowty , Pri nz 
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Roc k  N umbe r 78575 3 9 3  

CHEM I STR Y 
MAJOR ELEMENTS TRAC E /\ND M I NOR EL  G 1 Fl'H S ---------------·--· 

Si 02 = 42 . 62 
Ti02 = 

L i  
11 . 80 R b  = 

Alz0 3  = 9 . 00 = 

FeO = 

K 332 
17 . 0  Ba 

MnO = 
= 

( NAA) 

0 . 2 2  S r  
MgO = 7 . 50 Cr  = 

= 

CaO = 11 . 00 V . . 1 00 ( NAA ) 
Na20 = 0 . 36 Sc  = 75 ( NAA) 
K2 0 = 0. 04 Ni = 
P2  O s  = Co 1 6 .  l ( NAA) 
s Cu = 
Cr20 3  = 0.46 Zn 

Th 
TOTAL 1 00 . 00 u 

Zr 
Hf 5 . 4  ( NAA) C l PW NORM N b  

Qtz = 7 .  
O r  = 

13 

= 
0 . 24 RAR E EARTH E L E: i ENTS ( NAA ) 

Ab  
= 

3 . 05 
An 22 . 82 La 3 . 6  
Di Ce 

= 

= 

= 
2 5.88 

Hy 
Ne = 

17 . 79 
= 15 

P r  = 

01 = 
Nd 
Sm 

Chr 
= 

0 . 68 Eu 
= 

= 1 47 
Gd 

= 
6 . 7  

. 

Apa 
I l  rn 

= 

2 2 . 41 
Tb = 1 .  8 
Dy = 

= 

11 
TOTAL 100 . 00 Ho 

E r  = 

100 Mg/(Mg+Fe Tm 
� = 44 . 0  = 

An/Ab/Or = 7/12/1 Yb = 

Lu  
6 . 6  

= 0.95 
y = 



3 9 4  

ROCK NUMBER: 78585 
WEIGHT: 44. 56 g DIMENSIONS: 4 x 3 x 2. 5 cm 

BINOCULAR DESCRIPTION 

COLOR: Medium dark gray ( N-4) 
SHAPE: Subangul ar 
FABRIC: Fine-grained, holocrystall ine (?) 
COHERENCE: Intergranul ar, tough 

Fracturing: Very few, non-penetrative, concentrated near freshl y 
broken surface 

VARIABILITY: Concentration of vugs variabl e 
SURFACE: Fresh surface hackl y with some dust, other surfaces 

smooth and dust covered 
ZAP PITS: Few, l ess than 1/2 mm diameter, possibl e  glass linings, 

no obvious pits 
CAVITIES: Irregul arl y distributed, l ess than l mm vugs, l ess than 

2% vugs usual l y, l oca l l y  up to 10% 
SPECIAL FEATURES: No obvious pits on rock 

BV: Lofgren 
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3 96 Roc k Number 78585 

CHEM I STRY 
MAJOR EL EMENTS TRACE AND M I NOR EL EM ENTS 

Si 02 = L i  = 

T i 02 = Rb = 

A l z Q 3 K = 

FeO ::: Ba = 

MnO = = 

MgO = 

Sr 
Cr  

Cao 
= 

= V = 79 
Na2 0  

( rIAA ) 
= Sc = 

K2 0 
86 ( HAA )  

= Ni  = 

P2  Os = Co = 21 ( IJM ) 
= Cu = 

Cr2 Q3 = Zn 
T h  

= 

= 

TOTAL u = 

Zr = 

= 
6 . 4  Cl PW NORM Hf = ( NAA )  

Nb 
Qtz = 

Or = RARE EARTH ELEMENTS ( NAA )  
Ab = 

An = La = 5 . 6  
D i  = Ce = 

Hy 
?u 

= Pr = 

Ne = Nd = 

01 = Sm = 
= = 

7.5 
Chr  Eu l .  
1 1  m = 

42  
Gd 

Apa 
= 

= Tb = l . 8  
Dy = 12 

TOTAL Ho = 

E r  = 

1 00 Mg/ (Mg+Fe ) Tm = 

An/Ab/Or - Yb = 6.9 
L u  = 0 . 97 

y = 



3 9 7  

ROC K NUMBER : 78597 
IGHT: 319 . 1  g DI MENSIONS: 6 . 7  x 5 . 7  x 5 . 0  cm 

BINOCULAR 

Medium gray ( N4 ) 
SHAPE : Subangu l ar 
FABRIC: I pi e  
COH ERENCE : Intergranu l a r  Coherent 

Fractu : None 
VARIAB ILITY : None 

Granu l 
None 

ves i c l e s . Large ta l s of i v i ne a nd pyroxene i n  ves i c l es. 

Ke i l ,  Dowty , nz 
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3 9 9  

CHEMISTRY 
rnENTS TRACE EMENTS 

02 = 

. 54 L i  = 

9 . 9  ( I D )  
T i 02 12. 3 9  Rb 0. ( I D )  
Ah = 8 .  K 3 ( I D )  
FeO = 19. 67 = 60 . 6  ( I D )  
MnO = 0 . 29 :::: 

1 ( I D )  
MgO = 7. 83 Cr = 

= = 

(NAA ) 
CaO  1 0 . 94 V 

= 

1 00 ( NAA ) 
Na 2 0  0 . 3 9  Sc 8 5  (NAA ) 
K2 0 0 .  Ni 
P2 = 0. 11 Co = . 7 (NAA ) 
s = 0. 19 Cu  = 

Cr2 Q3  = 0 . 32 = 

T h  = 0. 38 ( GAM ) 
TOT/\L 99. u 0 .  1 1  ( GAM ) 

Hf PW NORM 
= 

6 . 8  ( NAA ) 
Nb ::;;: 

= 0 . 80 
= 0. 24 RARE ELEMENTS ( I D )  

Ab = 3. 30 
An = 22 . L a  = 5. 67 
Di = 17. 9 
Hy = . 7 5 Pr = 

Ne = = 1 8 . 8  

Ol = 
Nd 
Sm 7. 17 

Chr 0. E u  1 .  
I l m  = 2 3 .  Gd 1 1 . 2 

Apa = 0 . 24 Tb 
Dy = 13. 0 
Ho 99. 37 

= 

= 7. 94 

1 00 Mg/ (Mg+Fe ) := 
Tm 41. 5 

= 

Yb 7. 3 7  An/Ab/Or - 86/13/1 Lu 1 .  (NAA ) 
y 



4 0 0  

ROCK NUMBER : 78598 
WEIGHT : 2 24 . 1  g DIMENS I ONS : 8 . 6  x 4 . 5  x 4 . 5  cm 

BINOCULAR DESCR I PT I ON 

COLOR : Med i um  g ray ( N5 )  
SHAP E :  An gu l ar  to subangu l a r 
FABR I C :  I sotro pic 
COHERENCE : I n tergran u l ar  - Coheren t 

Fractu r i n g : None • 

VAR IAB I L I TY :  None 
SURFACE : Granu l a ted 
ZAP P I TS :  Few 
CAV I T I ES :  2% vugs 
S PEC IAL FEATURES : Covered wi th dust  ma ki ng descr i pt ion  d i ffi c u l t .  

Too f i ne-gra i ned to see mi nera l s cl earl y ,  

BY : Ke i l  , Dowty , Pri n z 
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4 0 2  
Roc k Number 78598 

CHEM I STRY 
MAJO R  ELEME NTS TRAC E AN D M I NOR EL EM ENTS 

Si 02 = 

= 
44 . 94 L i  

Ti  02 
= 

8 . 90 Rb 
Ah 03 = 10.00 K = 623 ( NAA )  
FeO = 18 . 50 Ba = 

MnO = 

= 
0 . 2 5  Sr 

MgO 5 . 2
= 

0 Cr = 

CaO = 11 . 50 V = 20 ( NAA ) 
Na2 0 0 . 44 Sc  72 (NAA) • 
K2 0 

= = 

= 0 . 08 Ni 
P2 Os 

= 

= Co = 

= 
l 5 (NAA ) 

= 
Cu 

Cr2 Q3 0 . 20 Zn 
Th 

= 

TOTAL 100.00 
= 

u = 

Zr 
Hf 

= 

C "I P1� NORM = 9 . 7  ( NAA ) 
Nb = 

Qtz = 7 . 69 
Or 0 . 44 RARE EART H EL EMENTS (NAA ) 
Ab = 3 .  72 
An 25 . 09 La 7 . 8  
D i = 26 . 82 Ce = 30 
Hy = 1 9 .  04 Pr 
Ne 

= 

= Nd = 30 
01 = Sm = 

= 

11 . 6 
Chr 0 . 29 E u  2.4 
I l  m = 16 . 90 Gd 
Apa 

= 

= Tb = 3 
Dy = 1 9  

TOTAL Ho 
1 00 . 00 

= 

Er = 

1 00 Mg/(Mg+Fe ) = Tm 
33 . 4  Yb 

= 

= l O .  3 An/Ab/Or �85 . 8/12 . 7/1 . 5  Lu = l .  5 
y = 



403  

ROCK NUMBER : 7 8599 
I : 198 .  6 g D I ONS : 7 . 2  x 4 . 7  x 3 . 0  cm 

B I  

COLOR : Medi um gray ( N5 )  
SHAPE : Subro unded 

I sotrop i c 
COHE RENCE : Inte rgranu l  a r  -

Fractu ri ng :  None 
VARIAB I LI TY :  None 

Granu l ated 
ZAP P I TS : Many 
CAV I T I  : 2% v ugs 
SP IAL FEATU RES : 

Ke i l , Dowty , Pri nz 
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Roc k  N umber  78599  405  

CHEtU STRY 

MP-J EMENTS AND M I NOR ELEMENTS 
= 38 . L i  
= 

l 0 . 4  (ID ) 
1 2 . 

= = 
0 . 7 1 D )  

8 . 6 7  K 
( I

= 
699  ( ID ) 

1 9 . 1 4  . 2 ( IO)  
MnO = 0.28 1 90 
MgO 

( ID) 
= 8 . 4 7  C r  = 3600 (NAA) 

CaO = l 0 . 48 V 
Na2 0  = 0.38 Sc 79 (NAA) 
K2 0 = 0 . 06 Ni 
P 2 0 s  = 

= 
0 . 04 Co 1 8 . 4  ( NAA )  
0 .  1 8  Cu 

Cr2 Q3  = 0 .  = 

Th 
TOTAL 9 9 .  u 

= 

Hf NORM 1 O. 1 (NAA) 
Nb 

Qtz = 0.84 
Or = 0 . 35 RARE  EARTH EMENTS ( ID ) 
Ab = 3 . 22 
An = 21. 77 6 . 4 5  
Di  = 24 . 51 . 7 
Hy = 2 3 .  7 2  
Ne = Nd . 8  
01 = Sm 
Chr 

1 1 . 0 
= 0 . 63 2 .  1 2  

I l m  = 23 . 78 
= 

Gd 16 . 6  
0 . 09 

Dy 1 8 . 8  
TOTAL 98. 91 Ho = 

Er 1 1 .  2 
1 00  Mg/ (Mg +Fe ) = 44 . l Tm 

Yb = 1 0 . 2 An/Ab/Or :::: 85 . 9/ 1 2 . 7/ 1 . 4 
L u  = 1 . 4 6  ( NAA )  
y = 



4 0 6  

ROCK NUMBER: 79155 
WEIGHT: 3 1 8. 8  g D IMENSIONS: 8 x 6 x 5 cm 

BINOCULAR DESCRIPTION 

COLOR : Rock - browni sh gray to li ght browni sh gray (5YR 4/1 - 5YR 6/ 1 )  
SHAPE: Subrounded 
FABRIC : Coarse grai ned subdi abasic 
COHERENCE : Intergranular - Tough 

Fracturi ng: None i n  rock; array of thi n, tension fractures in glass 
VARIABILITY: Homogeneous 
SURFACE: Dark glass approximately 1 mm thi ck, covers all of B face 

and greater than 1/3 of W and S faces ; the glass dwi ndles to 
di sconti nuous smears on E face . 

ZAP PITS: Common on all exposures of gabbro. The rock i s  coarse
grai ned enough so that glass li ning i n  zaps ranges from whi te to 
pale yellow or green to dark gray. Zaps absent from the glass 
coat on B face, but abundant on the glass coati ng  of S face. 
Zaps i n  the dark glass have fractured hal oes that are conspicuously 
orange . 

CAVITIES: Very minor (<1 %) ,  4 or 5 i rregul ar caviti es, each about 
4-5 mm across, occur i n  center of N face . A few rounded caviti es 
occur in the glass. 

SPECIAL FEATURES: The rock i s  a homogeneous gabbro w ith mi nor 
vari ati ons i n  grai n si ze . It is about 1/2 covered wi th an 
excepti onally smooth coati ng of glass having relati vely few 
mi nute gas vents and vesicles. To the naked eye, the glass i s  
dark gray wi th a dull submetalli c luster � where vesi cles are 
broken open their walls are smooth, bri ght, and vitreous. The 
glass also has a very few, small (�l mm) , rounded blebs . Under 
the bi noculars, the glass is seen to be dark molasses brown, which, 
i n  fi ne  parti cles (zap haloes) is orange Thi n vei nlets of glass 
penetrate the gabbroi c rock (evi dent on T and W) . Similar glass 
also parti ally fi lls the caviti es on the N face where zaps are made 
conspicuous by orange haloes. On E face , the glass thi ns out and 
exposes the underlyi ng rock in subangular patches . However , some 
tri an�ular natches of fi ner grained basal t are also present. These 
may be a margi nal phase of mai n rock or adhering clasts or another 
com�osition . In thi s area there are one or two 1-2 mm patches of 
green materi al - probably green glass, but possi bly oliv i ne grai ns . 

Plagi oclase: Shows tendency to occur i n  randomly ori ented laths . 
Percentage also i ncludes a small amoun� of colorless and vitreous 
plagioclase (?) or cri stobali te (?).  

Pyroxene: Rather coarse - someti mes clearly intersti ti al .  Others 
not so clearly. 

Olivi ne: Occurs i n  and around plagioclase grai ns 
Opaque: Occurs i n  and wi th the pyroxene . 

BY: Marvin 
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