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INTRODUCTION 

This report presents the results of a binocular microscopic 

examination of 109 r'ake samples from the Apollo 16 mission. The 

primary purpose was to provide information from which samples 

could be allocated for study by the various possible techniques. 

Unfortunately, this optical examination has not permitted unequi­

vocal identification of all the samples, but has resulted in 

prel iminary detection of some samples which deserve thorough 

study by several techniques. Particularly important are some 

specimens with ultramafic affinities. The casual reader should 

find Table I sufficient for most of his needs. 



Scmp I e number i ng Jr-ocedcres are descr i bed Oil pp. 4-5 of Il.pO I 10 16 
LLlla r Sample Information Catalog (MSe 03210). 

SA~PLE LOCA710NS AND PRELIMINARY DESCRIPTIONS 

Samp I es 67515-67776 number i ng 96 in al I are f rom Stilt i on I I, ano the i r 
source is given ir Figure 21 on page 41 of MSC 03210, here reproduced 
as f'igJre I. 

Samples 68513-68537 numberin~J 13 in all are from Station 8, and their 
source is given ir Figure 2F on page 39 of MSC 03210, here reproduced 
as Figure 2. 

F'rel iminary oescri:;tioIlS, WerE) given in :VIse :)3210 as follows: 

P. 22 67315-67576 P. 313-315 
P. 23 67615-67676 :0 318-320 
p . 24-25 67715-67776 :0 321-323 
P. 39 68315-68S37 P. 361-362 

The preliminary descriptions classified the rake samples into ,;everal 
groups. Photographs were given of specimens lying in trays approxi-
mately natural size. 
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SAMPLE INVENTORY 

Table I summarizes some of the important features of the rake 

samples. A short name describes the important petrographic features. 

Note that some names are uncertain, as specified by a question mark. 

The weight and coherency are also given. Some specimens are so friable 

that they have I ittle or no value for some types of study. 
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NUMBER 

67515 

67516 

67517 

67518 

67519 

67525 

67526 

67527 

67528 

67529 

67535 

67536 

67537 

67538 

67539 

67545 

67546 

67547 

67548 

67549 

67555 

67556 

67557 

67558 

67559 

67565 

67566 

TABLE I 

SAMPLE NUMBERS, SHORT NAME, WEIGHT, AND COHERENCY 

SHORT NAME 

Breccia, polymict, anorthositic 

Breccia, polymict, anorthositic 

Breccia, anorthositic 

Breccia, ? monomict, anorthositic 

Breccia, polymict, anorthositic 

Anorthosite, shocked 

Breccia, polymict, anorthositic 

Breccia, polymict, anorthositic 

Breccia, polymict, anorthositic 

Breccia, anorthositic 

Breccia, anorthositic 

Breccia, anorthositic 

Breccia, anorthositic 

Breccia, anorthositic 

Breccia, polymict, anorthositic 

Breccia, polymict, anorthositic 

Breccia, polymict, anorthositic 

Breccia, polymict, anorthositic 

Breccia, polymict, anorthositic 

Breccia, polymic:t, "gray and vlhite" 

Breccia, polymict, "gray and white" 

Breccia, polymict, "gray and white" 

Breccia, polymict 

Breccia, polymict 

Basalt, coarse, 01 ivine 

Basalt, plagioclase phyric 

Basalt, coarse, plagioclase phyric 

6 

\'IEIGHT (gm) 

60.8 

14.38 

9.65 

3.74 

2.04 

2.52 

2.44 

2.40 

I .24 

1.13 

0.99 

I .20 

1.29 

I .77 

2.12 

1.88 

1.50 

0.83 

1.36 

43. I 

3.54 

8.21 

3.30 

2.56 

32.9 

10.43 

4.31 

COHERENCY 

Variable 

Coherent 

Friable 

Moderate 

lc10dera te 

Coherent 

Friable 

Moderate 

Moderate 

Coherent 

Moderate 

Friable 

Moderate 

Fr-iable 

Coherent 

Friable 

Friable 

Coherent 

Coherent 

Friable 

Coherent 

Moderate 

Coherent 

Moderate 

Coherent 

Coherent 

Coherent 



NUMBER SHORT NAME WE IGHT (gm) COHERENCY 

67567 Cinder 11.51 Coherent 

67568 Brecc i a, polymict, vesicular I I .05 Coherent 

67569 Breccia, po I ym ict, vesicular 7.27 Coherent 

67575 Breccia, polyrnict, vesicular 4.47 CO'lerent 

67576 Breccia, so ii, pa rt I y vitrif.ied 3.98 Moderate 

67615 Ba sa It, porphyritic 8.77 COllerent 

67616 Basa It, coarse 21 .29 COilerent 

67617 Breccia, polyrnict, rnostly basalt 14.32 Coilerent 

67618 Basalt with glass 11.17 Coherent 

67619 Breccia, po I yrn ict, mostly basalt 6.15 Coherent 

67625 Breccia, polyrnict, metamorphosed 6.72 Coherent 

67626 Cinder 19.19 Coherent 

67627 Glass, vesicular 79.64 CO.lerent 

67628 Cinder 49.71 Coherent 

67629 BOJ sa It, vesicular with attachrnents 32.84 Coherent 

67635 Breccia monornict, anorthositic 9.12 Coherent 

67636 Breccia near-rnonomict, anodhositic 3.23 COlerent 

67637 Ano rthos i te, shocked, recrysta I I i zed 2.34 COlerent 

67638 Breccia, polymict 7.23 COlerent 

67639 Breccia, polyrnict 7.34 COlerent 

67645 Breccia .84 Friable 

67646 Breccia, polymict 3.94 Friable 

67647 Breccia, polymict 47.72 COlerent 

67648 Breccia, polymict 7.88 Coherent 

67649 Breccia, polymict 1.60 Friable 

67655 Breccia, po I ymict 4. I I Coherent 

67656 Breccia, polymict I .93 Friable 

67657 Breccia, po I ym ict, anorthositic I .70 Friable 

67658 Breccia, polymict I .35 Friable 

67659 Breccia, polyrnict 1.62 Coherent 

67665 Breccia, friable, feldspar-rich 5.88 Friable 
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NUMBER SHORT NAr'>1E WE I GHT (gm) COHERENCY -
67666 Breccia, polymict 5.47 Coherent 

67667 Breccia, monomict ? ultramafic? 7.89 Coherent . , 
67668 Breccia, monomict, o I i vine ba sa I t 3.58 Coherent 

67669 Breccia, polymict 12.54 'Ilea k 

67675 Glass, ropy 1.07 Coherent 

67676 Basa It, vesicular 2.33 Coherent 

67715 Basalt with white coating 9.44 Coherent 

67716 Breccia, mostly basaltic 17.02 Coherent 

67717 Breccia, polymict, metamorphosed 5.56 Coherent 

67718 Breccia, po I ymict, metamorphosed 41 .05 Coherent 

67719 Ba sa It? , otherwise brecc i a 2.13 Coherent 

67725 Breccia, polymict 5.85 Coherent 

67726 Breccia, polymict 4.53 Coherent 

67727 Breccia, vesicular, polymict 1.80 Coherent 

67728 Breccia, vesicular, polymict 9.25 Moderate 

67729 Breccia, vesicular, polymict 73.2 Coherent 

67735 .Brecc i a, metamorphosed ? 13.3 Coherent 

67736 Ba sa It, 01 ivine with ultramafic inc Ius i on 14.92 Coherent 

67737 Basa I t 4.56 Coherent 

67738 Basa It 5.84 Coherent 

67739 Breccia, metamorp hosed ? 2.03 Coherent 

67745 Basa I t 3.53 Coherent 

67746 Norite ? 3.47 Coherent 

67747 Trocto lite ? 6.30 Coherent 

67748 Breccia, polymict, metamorphosed ? 4.74 Coherent 

67749 Breccia, polymict I I .47 ~1oderate 

67755 Breccia, polymict or monomict ? 3.53 Moderate 

67756 Sr-ecc i a, polymict, anorthositic 4.82 Coherent 

67757 Basa It, shocked ? 4.83 Coherent 

67758 Breccia, po I ym i ct, metamorphosed 4.06 Cohe rent 
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NUHBER 

67759 

67765 

67766 

67767 

67768 

67769 

67775 

67776 

68515 

68516 

68517 

68518 

68519 

68525 

68526 

68527 

68528 

68529 

68535 

68536 

68537 

SHOFn NAME 

Breccia, polymict 

Breccia, polymict, metamorphosed 

Breccia, metamorphosed? 

Breccia, anorthositic 

Breccia, anorthositic 

Brecc i a, monom i ct ?, trocto lite ? 

Breccia ?, metamorphosed 7 

Breccia, polymict ?, anorthositic ? 

Breccia, polymict with coating glass 

Basalt, partly vitrified 

Breccia, polymict, vesicular 

Cinder 

Basalt, partly vitrified 

Basalt, vesicular 

Basalt? 

Basalt, porphyritic 

Breccia, vesicular, polymict 

Cinder (vesicular glass) 

Basalt and glass 

Basalt and vesicular glass 

Breccia 
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WEIGHT (gm) 

4.56 

I .73 

5.47 

1.67 

.99 

3.05 

6.58 

3. 10 

236. I 

34.04 

13.13 

29.82 

10.56 

38.96 

7.21 

3.03 

1.08 

7.03 

8.04 

I .85 

1.41 

COHERENCY 

Moderate 

Coherent 

Coherent 

Friable 

Friable 

Coherent 

Coherent 

Friable 

Coherent 

Coherent 

Moderate 

Coherent 

COlerent 

COlerent 

COlerent 

COlerent 

Moderate 

COlerent 

CO'1erent 

Coherent 

Coherent 



CLASSIFICATION PROCEDURES 

It wi II be no surprise to any reader t1at identification of lunar 
samples by binocular microscopy is an imprecise art. From our work on 
coarse fines from earl ier Apollo missions, we have found about 95 per­
cent correlation between the petrography identified on a prel iminary 
basis by binocular microscopy and the definitive petrography from study 
of pol ished thin sections. 

The fol lowing are the problems: 

(I) Some samples are nearly completely covered by a powder or a 
coherent coating up to I mm thick. Identification of a specimen as (say) 
a basalt may be wrong because the available surface may by chance show 
only a single clast from a breccia. 

(2) Mechanical shock causes fracturing and powdering which hinders 
or makes impossible identification of the minerals. The white, powdery 
material of some of the specimens is almost certainly plagioclase, but 
one cannot make out for certain that it contains some or even a lot of 
finely comminuted ferromagnesian mineral which would also appear white. 

(3) Thermal metamorphism obscures the distinction between clast 
and matrix in breccias, culminating in development of a fl inty hornfels 
texture for a high ~rade. Ultimately partial or complete melting can 
occur; we saw some specimens for which a distinction between a basalt 
and a metamorphosed breccia WclS not absolutely certain. 

(4) Distinction between 01 ivine and pyroxene is not fool-proof 
(cinnamon material is almost certainlv Ti-bearinq auqite). Yellow and 

green material is probably 01 ivine. Gray material is probably Ca-poor 
pyroxene. 

\I/e conc I uded that for Ma ny brecc i as, the c I a sts were of severa I types 
and that detai led description was umlise. Thin section optical petrography 
followed by electron microDrobe analysis of clasts is necessClry for a 
satisfactory description. 

A detailed photograph is given of each specimen plus an enlargement 
of the inclusion in specimen 67736. Identification was carried out without 
checking the prel iminary identification in MSC 03210. Comparison of The 
data wi II show very satisfactory agreement for all but a few specimens 
which pose particularly severe problems. 
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67516 
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Weight (g): 60.8 
Dimensions (cm): 5.0 x 3.0 x 3.0 
Color (fresh): White to gray 
Shape: Irregular 
Variabi I ity: Breccia 
Coherence: 

intergranular - variable 
fracturing - present but minor 

Surface: Irregular, powdery in places 
Zap pits: None 

Component 

Matrix 

Clasts 

Color 

Whitish 

Gray i sh 

% of 
Rock 

90 

10 

Shape 

Irreg 

Generic No.: 67515 
Rock Type: Breccia, polymict, 

anorthos i tic 

Size (mm) 
Dom. Range Comments 

2mm 0-5 

Special Features: Complex polymict breccia with at least two components. 
Dominant whitish matrix with some irregularity perhaps resulting from 
shock. Grayish clasts have some color variation and range up to 5 mm 
in size. 

Weight (g): 14.38 
Dimensions (cm): 3.2 x 2.5 x 2.5 
Color (fresh): White 
Shape: Subangular 

Generic No.: 67516 
Rock Type: Breccia, polymict 

anorthositic 

Variabi I ity: Light matrix with darker clasts 
Coherence: 

intergranular - coherent 
fracturing - none 

Fabric/texture: Fine-grained 
Cavities (%): None 
Zap pits: None 
Surface: Irregular, some dimples 

% of 
Component Color Rock 

Matrix Wh ite 90 

Clast Dark 10 
gray 

Size (mm) 
Shape Dom. Range Comments 

Angular 0.25 0-0.5 
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67517 

67518 
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Weight (g): 9.65 
Coherence: intergranular -, friable 

Generic No.: 67517 
Rcck Type: Breccia, 

anorthositic 

Special Features: Very friable, broken into two large pieces and 
twenty smaller pieces. No further' examination. Appears similar 
to many other specimens. 

Generic No.: 67518 
Rock Type: Breccic, monomict, 

anorthositic 

Weight (g): 3.74 
Dimensions (em): 1-·1/2 x 1-1/2 x I 
Color (fresh): White 
Shape: Subangular 
Variabi I ity: Homogeneous 
Coherence: 

intergranular - moderate 
fracturing - none 

Fabric/texture: Fine-grained, Jowdery 
Cavities (%): None 
Surface: Rough, i rr'egu I ar 
Zap pits: None 

% of 
Component Color Rock ~hape 

Plagioclase White 99 

Dark spec ks Dark 

Size 
Dom. 

Special Features: Shocked, gralular anorthosite 

14 

(mm) 
Range Comments 

Powdery 

Ferro-
magles ian ? 



67519 

67525 
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Generic No.: 67519 
Rock Type: Breccia, polymict, 

anorthositic 

Weight (g): 2.04 
Dimensions (em): 1.5 x I x 0.75 
Color (fresh): White 
Shape: I rregu I a r 
Variabi I ity: Tiny clasts in dominant matrix 
Coherence: intergranular - moderate coherenCE) 

fracturing - none 
Fabric/texture: Fine-grained 
Cavities (i): None 
Su rf ace: "Srilooth 
Zap pits: None 

% of 
Component Color Rock 

Matrix Wh ite 95 

Clasts Whitish 5 

Size 
Shape Dom. ---

Angular 1/4 

(mm) 
Range Comments 

0-1/2 

Special Features: Two pieces in container, but smaller piece wi II pro­
bably fracture into two pieces. Small piece is 3/4 x 1/4 x 1/4. Fine­
grained anorthosite with few percent dark minerals. Clasts, a fraction 
of a mm across, are distributed at random. Second possibi I ity is plagio­
clase-rich complex breccia with possible origin as shocked crystal line 
rock. 

Generic No.: 67525 
Rock Type: Anorthosite, 

shocked 

Weight (g): 2.52 
Dimensions (em): 1.75 x 1.5 x 1.0 
Color (fresh): White 
Shape: I rregu lar 
Variabil ity: Uniform 
Coherence: intergranular - coherent 

fracturing - fractured 
Fabric/texture: Powdery, probably large shocked crystals 
Cavities (%): None 
Surface: Mostly irregular white but some coating glass 
Zap pitS: Few, one dozen 

Component Color 

Plagioclase White 

% of 
Rock 

'VIOO 

Size (mm) 
Shape Dom. Range Comments 

Special Features: Appears heavi Iy shocked. Probably original grains 
up to mm in size but mostly comminuted. 
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67526 

67527 
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Weight (9): 2.44 
Dimensions (cm): 2.25 x 1.25 x 1.00 
Color (fresh): White/gray 
Shape: Irregular 

Cener ic No.: 67526 
~ock Type: Breccia, polymict, 

anorthositic 

Variability: 'whitish matrix; some grayish inclusions 
Coherence: intergranular - friable 

fracturing - none 
Fabric/texture: Powdery with inclusions 
Cavities (%): None 
Surface (face): Powdery surface with projecting inclusions 
Zap pits: None 
Special Features: O'le small fragment, 4 mm long broken off. Like many 

other specimens of anorthositic breccia. 

Weight (g): 2.40 
Dimensions (cm): 2 x I x I 
Color (fresh): Whitish 
Shape: 'rregular 

Generic No.: 67527 
~ock Type: Breccia, polymict, 

anorthositic 

Variabi I dy: White powdery matrix with small dark clasts 
Coherence: intergr-aClular - moder-ate 

fracturing - none 
Fabric/texture: White powdery matrix with few dark clasts 
Cavities (%): None 
Surface: Mostly covered with white powder 
Zap pits: Few on one surface 
Special Features: Probably shocked anorthosite with smal I clasts of dark 

material whose character is unidentified. 
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67528 

67529 
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Weight (g): 1.24 
Dimens ions (cm): I x I x I 
Color (fresh): Light gray 
Shape: Subrounded 

Generic No.: 67528 
Rock Type: Breccia, polymict, 

anorthositic 

Variabi I ity: Several dark clasts in I ight matrix 
Coherence: i ntergranu I ar -- moderate 

fracturing - clasts almost free 
Cavities (%): None 
Fabric/texture: Very fine--grained matrix 
Surface: Moderately smooth 
Zap pits: None 

% of 
Component Color Rock Shape 

Matrix White 95 

CI ast Dark Angular 
gray 

Size (mm) 
Dom. Range Comments 

Shocked 
plagioclase 

0-2 Very fine­
grained 

Special Features: The matrix is shocked plagioclase. Clasts are 
unidentified because of fine-grain size. 

We i g h t (g): I. I 3 
Dimens ions (em): I x 0.5 x 0.5 
Color (fresh): Almost white 
Shape: Subangular 
Variabi I ity: Homogeneous 
Coherence: i ntergranu I ar _. coherent 

Generic No.: 67529 
Rock Type: Breccia, 

anorthositic 

fracturing - one large fracture 
Fabric/texture: Very fine-grained 
Cavities C%): None 
Surface: Smooth-powdery; few dark specks 
Zap pits: None 

Component 

Anorthosite 

Co lor 
% of 
Rock 

100 

20 

Size (mm) 
Dom. Range Comments 



6 7 53~.5 

67'536 
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Generic No.: 67535 
Roc~Type: Breccia, anorthositic 

Dimensions (cm): I x 3/4 x 3/' 
Color (fresh): Variable white to gray 
Shape: Elongated 
Variabi I ity: Quite variable from .I~ite to I ight gray 
Coheren~: i ntergranu I ar - moder'ate 

fract~ring - rone 
Fabr i c/i'exture: Very f i ne-gra i rled 
Cavities (%): None 
Surface: Moderately smooth 
Zap pits: None 

% of 
Component Color Rock 

Matrix 'ilh i te 98 

C I a sts Gray 2 

Shaoe 
Size (mm) 

Jom. Ra nge 

0-1 

Comments 

Powdery wh i te 
"' I a 9 i oc I a 5 e 

'v'sry fine­
gra i ned 

Special Features: Clasts appear homogeneoLs crystal I ine, very fine-grained. 

Gener-ic '~c.: 67536 
F,oc:'; Type: Breccia, anorthositic 

','Ieight (g): 1.20 
Dime n s ion s (c m) : I. 5 >< I x j /2 
Color (fresh): IllhitG 
Shape: Elongated 
Variabi I ity: Homogeneous 
Coherence: intergranular - fr'at,le 

fracturing - rore 
Fabric/texture: Very fine-grained homogeneous 
C2 vi t i e5 (%): 1,0 ne 
Surface: Smoeth pewdery 
Zap pits: Ijone 

Componen­

Hatr i x 

Coler 

\vh i te 

% of 
Reck 

100 

Jom. Range Commer ts 

Very f'l 'Ie­
gra i neel, 
iJlagioclase 



67537 

67538 
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Generic No.: 67537 
Rock Type: Breccia, anorthositic 

Weight (g): .29 
Dimensions (cm): I x 3/4 x 3/4 
Color (fresh): White 
Shape: Ovoid 
var-Ia-b iii ty: HomogeneoLi s 
Coherence: intergranular - moderate 

fracturing - none 
Fabric/texture: Fine-grained powdery 
Cavities (%): None 
Surface: Fairly smooth 
Zap pits: None 
Special Features: May be nearly 100% plagioclase 

Generic No.: 67538 
Rock Type: Breccia, anorthositic 

Weight (g): 1.77 
Dimensions (em): I x 3/4 x 3/4 
Color (fresh): White matrix and dark clasts 
Shape: Angular 
Variabi I ity: White matrix and dark clasts 
Coherence: intergranular - fr5able 

fracturing - fractured 
Fabric/texture: Fine-grained matrix 
Cavities (%): None 
Surface: Rough 
Zap pits: None 
Special Features: Broken into two fragments. 
of big piece, but further breakage is likely. 
and clast is not useful. 

24 

Sma I I piece is ha I f size 
Distinction between matrix 



67539 

67545 
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Gener-ic Noo: 67539 
Rock Type: Breccia, polymict, 
--a-northos i tic 

:"jght (g): 2.12 
Color (fresh): Mostly white 
Shape: Irregular 
Varlabi I ity: Contains small dark clasts 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Breccia 
Cavities (%): None 
Surface: Irregular - coated with fine white powder 
Zap pits: None 

at of Size (mm) I' 

Component Color ~ock Shape Dom. Range Conments 

Matrix Vlh i te 95 

Clasts Gray 5 Irreg .5 0-2 

SpeciClI Features: Sample composed of three frac]ments. A I cm ovoid -
used for above description. B-1 x ,5 x .25 cm irregular. C - irregular. 
All polymict breccia. 

Generic No.; 67545 
Rock Type: Brecc i a, pol ymict, 
--a-northo5 i tic 

'Ileight (g): 1.88 
Dimensions (cm): I x .75 
Color (fresh): Light <jray 
Shape: Ovo i d 
Variabi I ity: HomogeneDus (mDstly) w:th darker clasts 
Coherence: intergranular - friClble 

fracturing - none 
Fabric/texture: fCine-grained 
Cavities (%): None 
Surface: Smooth 
Zap pits: 

Component 

Hatr i x 

Clasts 

I~one 

Color 

Light 
gray 

Hed i urn 
gray 

% of 
Rock 

90 

10 

Shape ---

Su b-· 
i]~9CJiar 

Size (mm) 
Dom. Pi] nge Comments 

2 0-2 
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67546 

67547 
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Generic No.: 67546 
Rock Type: Breccia, polymict, 

a northos it i c 

Weight (g): 1.50 
Dimension'3 (cm): 1.'5 x I x .75 
Color (fresh): White 
Shape: IITegu I ar 
varlabiliry: Polymict breccia 
Coherence: intergranular - fri"ble 

fracturing - fractured 
Fabric/te><ture: Polymict bl-eccia mostly white powder - small dark clasts 
Cavities f%'): None 
Surface: Irregular - mostly covered with whiTe powder 
Zap pits: None 
Special Features: Polymict breccia; mostly white powder. Many small 
dark clasts. Impossible to identify. 

Generic No.: 67547 
Rock Type: Breccia, polymict, 

anorthositic 

Weight (g): .83 
Dimension,; (cm): I x I x 3/4 
Color (fresh): Whitish with darker clasts 
Shape: Angular 
Variability: Mainly white but some dark clasts 
Coherence: intergranular - coherent 

fracturing - around clasts 
Fabrrc/tex~ure: Fine-grained white powdery with clasts. 
Cavities (~ None 
Surface: Rough 
Zap pits: None 

% of Size (mm) 
Component Color Rock Shape Darn. Range ---
Matrix White 95 Powdery 

Clast Gray 5 

Special Features: No deta i led description becau se s i rn i I ar to 

28 

Comments 

Appears 
ba sa I tic 

many others. 
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Generic No.: 67548 
Rock Type: Breccia, polymict, 

anorthositic 

Weight (g): 1.36 
Dimensions (cm): 1-1/2 x I x 3/4 
Color (fresh): Light gray 
Shape: Ovoi d 
Variabi I ity: HomogeneoJs with small gray clasts 
Coherence: intergranular - moderate 

fracturing - none 
Fabric/texture: Homogeneous with small clasts 
Cavities (rr:- None 
Surface: I~oderate I y smooth 
Zap pits: None 

% of 
Rock 

Si ze (mm) 
Component 

Matrix 

Clasts 

Color 

'lihite 

Dark 
gray 

Dom. 

95 

5 

Special Features: Some clasts appeal- metal I ic. 

Range 

0-2 

Comments 

Very f i ne­
grained 
powdery 

Too sma I I 
to identify 

Generic No.: 67549 
Rock Type: 3reccia, polymict 

Ii/eight (g): 43.1 
DTm8ns~ (cm): 4-1/2 x 3 x 3 
Color (fresh): Light gray to medium gray 
~hape: Irregular 
Variabi I ity: Dark clasts: I ight gray matrix 
Coherence: intergranular - friable 

fracturing - none 
Fabric/tex~ure: Very fine-grained 
Cavities (~ None 
~urface: Rough with rOJnded corners 
Zap pits: None 

CJ/ of I' 

~omponent Color Rock 

Matrix Light 95 
gray 

Clast ~~ed i urn 5 
gray 

Size (mm) 
Dom .. Comments 

2 0-6 
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Generic No.: 67555 
Rock Type: Breccia, polymict, 

black and white 

Weight (g): 3.54 
Dimensions (cm): 2 x I x 1/2 
Color (fresh): Black matrix and white clasts 
Shape: Angu I ar 
Variabi I ity: Homogeneous except for white clast~3 
Coherence: intergranular - tough 

fracturing - conchoidal fracturing 
Fabric/texture: Very fine-grained matrix 
Cavities (%): None 
Surface: Smooth: one surface has white 
Zae pits: None 

% of 
Comeonent Color Rock Shape 

Matrix Dark 95 

Clasts White 5 

powder 

Size 
Dam. 

(mm) 
Range Comments 

Very fine-
grained 

Very fine-
grained 

Special Features: Two fragmen"rs: largest 2 x I x 1/2, smaller I x I x 1/2. 
Description appl ies to larger piece. Dark matri)( looks I ike igneous rock, 
presumably result of thermal metamorphism. 

Generic No.: 67556 
Rock Type: Breccia, polymict, 

gr<IY and wh i te 

We i ght (g): 8.2 I 
Dimensions (em): 5 x 5 x 5 
Color (fresh): White matrix and dark gray clasts 
Shape: Angu rar 
Variabi I ity: Highly var"iable 
Coherence: intergranular - moderate 

tracturing - many fractures 
Fabric/textur"e: Fine-grained variable 
Cavities (%): None 
Surface: Very irregular because of fracturing; glass splashes 
Zap pits: Some on one face 

Component 

Matrix 

Clasts 

Color 

White 
to 
light 
gray 

Dark 

% of 
Rock 

95 

5 

32 

Size (mm) 
Dom. Range 

Several 
I mm 

Comment,; 

Possibly plagio­
clase and light 
colored pyroxene; 
certainly 
plagi-rich. 

Fine-grained 
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Special Features: Some banding (fractures fi lied with dark material) 
Gut cause not clear; possibly result of real composition variation, 
or possibly effect of shock wave. Not feasible to spl it into com­
ponents. Probably near-monomict breccia of plagioclase-rich rock. 
Very confusing, however, difficult to distinguish glass splash from 
clasts. 

NOTE: Cut in any direction for thin section. 

Generic ~~o.: 67557 
Rock Type: Breccia, polymict 

Weight (g): 3.30 
Dimensions (cm): 1-1/2 x I x 1-1/2 
Color (fresh): Gray to dark gray 
Shape: Subrounded 
Variabi I ity: Very large clasts 
Coherence: intergranular - cohererlt 

fracturing - several present 
Fabric/texture: Fine-grained Matrix; large clasts 
Cavities (~ None 
Surface: Rough 
Zap pits: Few on one face 

Component 

Matrix 

Clast A 

Clast B 

Color 

Dark 
gray 

Light 
gray 

White 

% of 
Rock 

75 

20 

5 

I x I x 1/2 
cm 

Size (mm) 
Dom. Range 

0-2 

Comments 

Very fine­
grained with 
ye I low m i nera I 
grains 

F i ne-gra i ned, 
numer-ous white 
clasts contained 
therein 

Fine-grained, 
probably 
anorthosite 

Special Features: Difficult to separ-ate matrix from clast; indeed 
distinctiol may be meaningless. Sharp distinction between two types 
of clasts. Complex mJlti-generatiol breccia. 
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Generic No.: 67558 
Rock Type: Breccia, polymict 

Weight (g): 2.56 
Dimension~3 (cm): 1-1/2 x 1·-1/2 x 1-1/2 
Color (fresh): Light gray 
Shape: Subrounded 
Variabi I dy: Very variable with I ight clasts 
Coherence: intergranular - moderate 

fracturing - in some clasts 
Fabric/texture: Fine-grained variable clasts 
Cavities (o;;r: None 
Surface: Fairly smooth, sharp boundaries between matrix and clasts 
Lap pits: Few on all surfaces 
Special Features: One inter-esting clast is I x 1/2 cm. Crystal I ine 
rock fragment with fractures, pyroxene dominant, minor plagioclase, 
probably basaltic. Other clasts are polymict and fine-grained. 
Difficult to distinguish matrix from clasts. 

Weight (g): 32.9 
Dlmensloni (cm): 2-1/2 x 2 x 4 
Color (fresh); Gray 
Shape: Angular 
Variabi I it 'I: Homogeneous 
Coherence: Intergranular - coherent 

fracturing - none 

Generic No.: 67559 
Rock Type: Basalt, coarse, 

01 Ivl ne 

Fabric/texture: PorphyritIc with homogeneous matrix 
Cavities ('f;f: Two small cavities, I medium with crystals 
Surface: Fairly smooth fracture surfaces 
Zap pits: None 

% of Size (mm) 
Component Color Roc k .:2..~ape Dom • Range Comments 

P I a g I oc I a se White 15 3-4 Phenocrysts 

P I a g I oc I a se White 50 1/2-1 Matrix 

Pyroxene Gray 20 0-1/2 Matrix 

01 Iv I ne Ye II ow 10 0-1/2 Matr i x 

Special Fecfures: Most coa r·se-gra i. ned rock so far seen in Apollo 16 
walnuts. 
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Gener ic ~~o.: 67565 
~ock Type: Basalt, plagioclase, 

Weight (g): 10.43 
bimensions (cm): 5 x 3 x 3/4 
Color (fresh): Medium gray 
Shape: Tabu I ar 
Variabi I ity: Homogeneous 
Coherence: - intergranular - coher-ent 

fracturing - +ractured 
Fabric/tex+ure: Fine-grained 
Cavities (~r;r:- Open fr-acture,,; no vesicles 
~urface: Moderately smooth 
Zap pits: Few 

phyric 

Special FeaTures: PhenocrysTs of plagioclase up to 3 mm present in 
ground-mass. Ground-mass too fine-grained for detai led description. 

Generic No.: 67566 
Rock Type: Basalt, coarse, 

porphyritic 

We i g h t (g): 4 • 3 I 
Dimensions (em): 3 x 2 x I 
Color (frec~ Variable because of I,Jrge grain size 
Shape: Irr-egular 
Variabi I ity: Uniform with phenocrysts 
Coherence: - i ntergranu I ar - coher-8'l't 

fracturing - healed fractures 
Fabric/texture: Moderate to coarse-grained 
Cavities O~ None 
Surface: Mostly covered with powder 
Zap pits: None 

% of Size (mm) 
Component Color Rock Shape Dom" Range Comments 

Plagioclase yJh ite 5 Su t)- 4 T\vinned, 
phenocryst,; roc; nded deformed? 

Light 'lih i te 85 I rr-eg 0-2 Pyroxene + 
ground-mas:; plagioclase 

Dark Dark 5 SpeCKS 0-2 Opaque 
ground-mas,; specks 

Special Features: Rock consists of plagioclase phenocrysts set in ground-
mass of plagioclase, pyroxene and opaque. Sma I yellow crystals (.2 mm) 
scattered --hroughout (01 ivi ne). 
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\Vaight (9): 11.51 
Dimensions (cm): 2.5 x 2.5 x 2.5 
Color (fresh): Dark gray to white 
~hape: Very irregular 
Variabi I ity: Very variable 
Coherence: - i ntergra nu I a r - coherent 

fracturing - none 
Fabric/texture: See "Special Features" 
Cavities (%): Vesicles 
Surface: See "Spec i a I Featur-es" 
Zap pits: None 

GeMr i c No.: 67567 
Rock Type: Cinder 

Special Features: Vesicular fragments with many curved surfaces 
covered by powder of different colors. Detai led identification 
impractical. Probably mostly glass, perhaps devitrified. 

We i g h t (g): I I • 05 
Dimens ions Cem): 3 x 2 
Color (fresh): Dark gray 
Shape: Irregular 
Variabi I ity: Clast and matrix 
Coherence: . i nterg ra nu I ar - coherent 

fracturing - none 
Fabric/texture: Glassy, vesicular 
Cavities (%): Vesicular 20% 
Surface: Glassy 

Generic No.: 67568 
Rock Type: Breccia, polymict, 

vesicular 

Zap pits: Present but hard to detect because of irregular surface 

% of 
s.;omponent Color Rock 

Matrix Dark 90 
gray 

Clasts Light 10 
gray 

Size (mm) 
Dom. Range 

AngJlar 1/2 0-5 

Comments 

Glassy 
material 

Clasts belong 
to several 
populations 

Special Features: Largest clast is homogeneous crystal I ine rock with 
sugary texture and small zap pits. 
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~/eight (g): 7.27 
Dimensions (cm): 2-1/2 x 2 x I 
Color (fresh): Dark gray 
Shape: Angular 
Variabi I ity: Variable, some clasts 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Glassy 
Cavities (~ l\Jumerous vesicles 
Surface: Smooth and rough 
Zap pits: 

Component 

Glass 

Clast 

None 

Color 

Dark 
gray 

Light 

Weight (g): 4.47 

% of 
Rock 

95 

5 

Dimensions (em): 2 x 1.5 x 1.5 
Color (fresh): Gray/white 
Shape: Very irregular 
Variabi I ity: Very variable 

An(]u I ar 

Coherence: intergranular - coherent 
fracturing - fractured 

Generic No.: 67569 
Roc" Type: Brecc i a, po I y!11 i ct, 

vesicular 

Size (mm) 
Dom. Range Comments 

0-2 

Generic No.: 67575 
Roc" Type: Breccia, polymict, 

'Jesicular 

Fabric/texture: Complex breccia mostly vesicular 
Cavities (~ Present 
Surface: Very irregular; partly vesic~lar 
Zap pits: None 

Component 

Matr i x 

Clasts 

Color 

Dark 
gray 

White 

% of 
Rock 

90 

10 Irreg 

Size (mm) 
Dam. Ra nge 

0-5 

Comments 

Fine-grained; 
partly vesicular 

Wh ite c I a sts of 
severa I types, 
at least one 
appearing to 
be breccia. 

Special Features: Probably more than one generation of breccia. Bot~l 
matrix and clasts are complete. Matrix has flinty appearance suggesting 
metamorph ism. 
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Weight (g): 3.98 
Dimensions (cm): 3 x 2 x 1/2 
Color (fresh): Dark gray to black 
Shape: Very angular 

Generic No.: 67576 
Rock Type: Breccia, soi I , 

partly vitrified 

Variabi I ity: Very variable; glassy to powdery 
Coherence: intergranular - moderate 

fracturing - none 
Fabric/texture: Partly vitrified; mostly soil 
Cavities ~ None 
Surface: Very rough and partly melted 
Zap pits: Too rough to detect 
Special Features: Soil breccia, partly vitrified. Some small white 
clasts visible, probably anorthosite. 

Weight (g): 8.77 
Dimensions (em): 2-1/2 x 2 x 1-1/2 
Color (fresh): Gray 
Shape: Angular 
Variabi I i ty: None 
Coherence: i ntergranu I ar - coherent 

fracturing - none 
Fabric/texture: Fine-grained 
Cavities ~ None 

Generic No.: 67615 
Rock Type: Basalt, porphyritic 

Surface: One surface was fractured; others show zap pits 
Zap pits: 40 
Special Features: Fractured surfaces confusing but probably plagioclase 
phenocrysts 0.2 mm set in plagioclase - pyroxene ground-mass. 
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Weight (g): 21.29 
Dimensions (em): 3.5 x 2 x 2 
Color (fre,;h): Gray 
Shape: Irregular 
Variabi I ity: Uniform 
Coherence: - i nterg ra nu I a r - coherent 

fracturing - fractureC 
Fabric/texture: Equigranular 
Cavities 0';)"": None 
Surface: Mostly fracture surfaces 
Zap pits: ~1any present on a', I surfaces 

% of 
Component Color Rock ~~E 
Plagioclase vlh i te 30 Irreg 

Pyroxene Gray 70 I fTeg 

Weight (g): 14.32 
Dimensions (cm): 2-1/2 x 2-1/2 x 2-1/2 
Color (fresh): Mostly gray (white clasts) 
Shape: Irregular 
Variability: See "Special FeatJr'es" 
Coherence: - i ntergranu I ar - coheren-t 

Generic No.: 67616 
Rock Type: Basalt, coarse 

Size (mm) 
Oom. F\a nge Comments 

.2 None 

.2 Color variable, 
two types? 

Generic No.: 67617 
Rock Type: Brecc i a, pol ymi ct, 
----mostly basalt 

fracturing - numerous fractures 
Fabric/texture: Mostly equigranular fine-grained 
Cavities (~ None 
Surface: Irregular 
Zap pits: Many on one surface 
Special Features: Although this is polymict breccia, much appears to be 
basaltic reck with uniform texture. However, presence of different types 
of clasts impl ies polymict breccia (probably strongly metamorphosed). 
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Generic No.: 67618 
Rock Type: Basalt with glass 

We i ght (g): I I • 17 
Dimension; (cm): 2-1/2 x 2-1/4 x 1-1/2 
Color (fresh): Dark gray 
Shape: Irregular 
Variability: Glassy to crystalline 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Glassy to fine-grained, parts granular 
Cavities (~None 
Surface (face): Rough with glass coating 
Zap pits: Numerous on exposed surface 

% of 
Component Color Rock Shape 

Basa I t 80 

GI ass Slightly 20 
greenish 

Size (mm) 
Dom. Range Comments 

Special Features: Identification unclear. ~~ay be shocked crystal I ine 
glass as given, but texture is strange. 

Generic No.: 67619 
Rock Type: Breccia, polymict, 

mostly basalt 

Weight (g): 6.15 
Dimensions" (cm): 2 x 1.5 x 
Color (fresh): Medium gray 
Shape: Subangular 
Variabi I ity: Few small clasts but essentially homogeneous 
Coherence: i ntergranu I ar - coherent 

fracturing - one large 
Fabric/texture: Very fine-grained 
Cavities (~ None 
Surface (face): Smooth; mostly coated with white powder which obscures 

most of sample. 
Zap pits: None 

% of Size (mm) 
Component Color Rock Shape Dom. Range Comments 

Matrix Gray 98 

Clasts Several 2 Angular 0.25 
colors 

SpeCial Features: Mostly homogeneous but with patchy 
light to dark gray. One sma I I f ragrnent crac ked off. 
is probably basalt. 

48 
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color change from 
Homogeneous part 
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Weight (g)_: 6.72 
Dimensions (cm): 1-94 x 2 x 1-3/4 
Color (fresh): Medium gray 
Shape: Subrounded 
Variabi I i+y: Variable 
Coherence: i ntergranu I ar - coher'ent 

fracturing - not present 
Fabric/texture: Complex 
Caviti es (~None 

Generic No.: 67625 
Rock Type: Breccia, polymict, 

metamorphosed 

Surface: Light-gray coating over one-third; otherwise fracture surface 
Zap pits: None 
Special FE~atures: Appears crystal I ine, but definitely is not homogeneous. 
Both dark and light crystal I ine material is pr'esent with indistinct 
boundarie,;. Not a good crystal I ine rock. Probably metamorphosed polymict 
breccia. 

Weight (g): 19.19 
Dimension; (cm): 4 x 3 x 3 
Coherence: intergranular - coherent 

Generic No.: 67626 
Rock Type: Cinder 

Special Features: Obviously similar to 67628. Half of specimen is 
either ba";alt or high grade metamorphic. No cletailed description is 
made. 
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Generic No.: 67627 
Rock Type: Glass, vesicular 

Weight (g): 79.64 
Dimensions (cm): 5-1/2 x 4 x 4 
Color (fresh): . Dark gray 
Shape: Angu I ar 
Variabi I ity: Constant except for one clast 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Very fine-grained. Uniform - glassy patches 
Cavities (%): Abundant vesicles 
Su rface: Irregular 
Za~ ~its: None 

% of Size (mm) 
Component Color Rock Shape Dom. Range ---
Glass Dark 95 

gray 

Clast Light 5 Angular 
gray 

S~ecial Features: One small fragment also in dish. 
Puzzl ing - possibly composed of vitrified basalt or 
metamorphosed soi I • 

52 

0-10 

Comments 

Conta i ns sma I I 
dark clasts 
breccia-in-breccia 
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'~Ieight (g): 49.71 
Dimens'lons (cm): See below 
Color (fresh): Variable dark gray to white 
Shape: Very irregular 

Ger,er:c '~o.: 67628 
Rock ype: Cinder 

Variability: Very variable contains write clasts 
Coherence: ' i ntergranul ar - coherent 

fracturing - fractured 
Fabric/texture: Cindery 
Cavities (%): Vesicles 
Surface: Cindery 
Zap pits: None 
Special Features: Four fragments. Largest 4 x 3 x 3 crr. ~jext 2 x 2 x 2. 
Next 2 x 2 x 1.5. Smallest I x 1.5 x 1.5. /111 from same population. All 
cindery - unsuitable for precise description. Many white clasts up to I cm, 
each being a breccia. 

Weight (g): 32.84 
Dimensions (cm): 3 x 3 x 2 
Color (fresh): Dark gray 
Shape: Very irregular 
Variability: Basaltic p'lrt is uniform 
Coherence: intergranular - coherent 

fracturing - none 

Generic No.: 67629 
Rock Type: Basalt, vesicular 

wi, h attachmeClts 

Fabric/texture: Very fine-grained in bas'llt 
Cavities (%): Large vesicles (50%) 
Surface: Rough, angular 
Zap pits: Not seen 

% of Size (mm) 
Component Color Rock SheJ8 Jom. ----
Ba sa I l' Jark 89 

gray 

Attachments 'Iihitish 15 

Speci'li Features: Four large pieces, all same 
Much of specimen seems to be vesicular basalt. 
to be attac1ed to outer surfaces. Description 

54 

Range Comments 

size. Complex variation. 
White material aJpears 

appl ies to Icrgest piece. 
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Weight (g): 9.12 
Dimensions (cm): 3 x 2 x 1-1/2 
Color (fresh): White 
Shape: Angular 
Varlabi I i1y: Homogeneous 
Coherence: intergranular - tough 

Generic No.: 67635 
Rock Type: Breccia, monomict, 

anorthositic 

fracturing - present, numerous 
Fabric/texture: Very fine-SJrained 
Cay i ties (T"i": None 
Surface: Fairly smooth 
Zap pits: Present on two surfaces 

Component 

Plagioclase 

Color 

White 

% of 
Rock 

100 

Shape 
Size (mm) 

Dom. Range Comments 

F i ne-gra i ned 
but faces 
seen 

Special Features: Probably monomict. Recrystallized shocked anorthosite 
is probably the origin. It is the most compact white rock in the suite. 

Weight (g): 3.23 
Dimensions· (em): 2.5 x 1.25 x 1.0 
Color (fresh): White 
Shape: Irregular 

Generic No.: 67636 
Rock Type: Breccia, near 

monomict, anorthositic 

Variabi I ity: Uniform matrix with rare dark clast 
Coherence: I ntergra nu I ar - coherent 

fracturing - present 
Surface: One side has patchy-glassy coating with powder and many zap pits 
Zap pits: Many present. 50 on one side. 

Component 

Matrix 

Clast 

Coating 

Color 

White 

Light 
gray 
ye I low­
green 
tinge 

Irreg 

% of 
Rock 

98 

Size (mm) 
Shape Dom. Range 

Irreg 2 

Comments 

P I a g i oc I a se 
rich 

Only one 
clast 

Special Features: Essentially anorthosite, but very fine-grained. 
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Generic No.: 67637 
Rock Type: Anorthosite, shocked 

recrysta I I i zed 

,'eight (g): 2.34 
Dimensions (em): 1.3 x I x I 
Color (fresh): White 
Shape: Angu I ar 
Variabi I ity: Variable 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Very fine-grained, some lineation 
Cavities (%): None 
Surf ace: Roug h 
Zap pits: Zap pits and coaTing glass on exposed surfaces 
Special Fe:ltures: Consists of angular crystals up to 1/2 mm across, 
mostly transparent or white. An occasional yellow crystal occurs set 
in white powdery matrix. A few black specks are visible. Probably 
crushed anorthosite containing rare 01 ivine and perhaps opaque mineral; 
latter, however, is probably a surface coating. 

Generic No.: 67638 
Rock Type: Breccia, polymict 

Weight (g): 7.23 
Dimensions (cm): 2-1/2 x 2-1/2 x I 
Color (fresh): Light gray 
Shape: Irregular 
Variabi I ity: Numerous medium-gray clasts - complex. 
Coherence: intergranular - coherent 

fracturing - several fractures 
Fabric/texture: Fine-crained 
Cavities (~ None ~ 
Surface (face): Irregular 
Zap pits: Several dozen - often appear I ike clasts 

% of Size (mm) 
Component Color Rock ~~ape Dom. RCJnge Comments ----
Matr i x \'Ih i te 50 

Clasts A Medium 20 SL b- 2 0-:3 
gray arlgular 

Clasts B Greenish 10 o ,-
• :J 0-1 

ye 1101'1 

Other 20 
c I a sts 

Special Features: The A and B clasts occupy separate areas. Many clast 
types several mm and smaller. Ccmplex polymict breccia. ~~eed thin 
section for any reasonable description. 
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Caner"ic No.: 67639 
Rock Type: Breccia, polymict 

Weight (g): 7.34 
Dimensions" (em): 2-1/2 x 2 x i 
Color (fresh): Light gray wi~h brownish coating 
Shape: Ovoid 
Variabi I ity: Some dark clasis in homogeneous matrix 
Coherence: Intergranular - coherent 

fracturing - severa! large fractures 
Cavities (%): None 
Fabric/texture: Fine-grained 
Surface: Fairly smooth, brown coating on about 3/4 of surface 
Zap pits: Severa I dozen 

Component 

Mair I x 

Clast 

Color 

Light 
gray 

Dark 
gray 

% of Size (mm) 
Rock Shape Dom. Range 

98 

2 Angular 2 2-2 

Comments 

95% white; 
5% tiny dark 

White & gray 
crystals In 
clast 

Coating Fine 

Special Features: Dull brownish coating. 

Weight (g): .84 
Dimensions (cm): .75 x .5 x .25 
Color (fresh): Whliish 
Shape: Irregular 
Variabi I ity: Matrix with clasis 
Coherence: Iniergranular - friable 

fracturing - none 
Fabr I c/texture: Powdery surface 
Cavities (~ None 
Surface: ::lowdery 
Zap pits: None 

% of 
Component Co lor Rock 

Hair I x vJh i te 95 

CI ast Dark 5 
gra y 

Shape 

Irreg 

Generic No.: 67645 
Rock Type: Breccia 

Size (mm) 
Dom. Range 

.25 0-1 

crysta I I I ne 

Comments 

Special Features: Broken into four fragments and tine powder - al I 
essentially Identical. Description given tor largest. Further 
crumbl ing wi II occur. Impossible to describe due to white powder. 
No photograph because too friable. 
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Generic No.: 67646 
Rock Type: Breccia, polymict 

Weight (g): 3.94 
Dimensions (em): 2.5 x 1.5 x I 
Color (fresh): White with gray clasts 
Shape: Subrounded 
VarTabi I ity: Vlhite powdery matrix with grayish clasts 
Coherence: . intergranular - friable 

fracturing - none 
Fabric/texture: White powdery matr:x with darker clasts 
Cavities (%): None 
Surface: Mcstly white powder with darker clasts protruding 
Zap pits: I\one 
Special Features: White powder prevails. Thus, detailed identification 
unwise. Crystals may be seen in both matrix and clasts. Possibly 
heav'lly shocked anorthosite. 

Generic No.: 67647 
Rock ype: Breccia, polymict 

Weight (g): 47.72 
Dimensions (cm): 5 x 3 x 3-1/2 
Color (fresh): Light gray 
Shape: I rregu I ar 
Var:Tabi I ity: Several dark clasts dominant matrix 
Coherence: ' intergranular - coherent 

fracturing - none 
Fabric/texture: Fine-grained 
Cavities (%): ~~one 
Surface: Rough on exposed surface 
Zap pits: Numerous on exposed surfaces 

Component 

~~atr i x 

Dark clasts 

Color 

Light 
gray 

Dark 
gray 

% of 
Roc k 

95 

5 Angular 

Size (mm) 
Dom. Range 

2 0-5 

Comments 

Too fine 
for mineral 
identification 

Two types: 
A=fine-grained; 
B=crysta I I 'I ne 

plagioclase 

Special Features: Matrix is highly variable with individual grains. 
Polymict breccia too complex to decipher without thin section. 
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Generic No.: 67648 
Rock Type: Breccia, polymict 

Weight (g): 7.88 
Dimensions (cm): 2 x 2-1/2 x 1-1/2 
Color (fresh): Light gray with I ight and dark clasts 
Shape: Irregular 
Variabi I ity: Light matrix with both dark and I ight clasts 
Coherence: - i ntergra nul ar - coherent 

fracturing - none 
Cavities (%): None 
Fabric/texture: Fine-grained matrix 
Surface: Reasonably smooth 
Zap pIts: Present on half of surface, hIgh density 

Component Color 

Matrix Light 
gray 

Dark Dark 
clasts gray 

Ught Wh ite 
clasts 

% of 
Rock 

60 

30 

10 

Shape 

Angular 

Sub­
rounded 

Size (mm) 
Dom. Range 

0-5 

0-2 

Comments 

Fine-grained 
white 

Crystal line 
rocks 

Fine powdery 
white 

Special Features: White clasts difficult to resolve from matrix and may 
consist of same materials; both should be feldspar-rich. Dark clasts 
appear to be fine-grained basalt, have different shades of color 
suggesting different types; might be metamorphosed breccia rather than 
basa I t. 

Weight (g): 1.60 
Dimens ions Cem): I x 3/4 x I 
Color (fresh): White with dark gray 
Shape: Subrounded 
Variabi I ity: White with dark clasts 
Coherence: . intergranular - friable 

fracturing - none 
Fabric/texture: Fine-grained 
Cavities (%): None 
Surface: Smooth 
Zap pits: None 

% of 
Component Color Rock 

Matr i x White 90 

Clast Dark 10 
gray 

Shape 

Angular 

Generic No.: 67649 
Rock Type: Breccia, polymict 

Size (mm) 
Dom. --- Range Comments 

0.25 0-3 

Special Features: Crystals visible in fine powder. Nature of clasts 
obscured by fine powder. 



67655 

67656 

65 



Ge~eric No.: 67655 

Vie i g ht (g): 4. I I 
Dimensions (cm): 2 x 1-1/2 x I 
Color (fresh): Mottled gray to white 
Shape: Ovoid 
Variabi I ity: Homogeneous except for' clast 
Coherence: intergranular - very coherent 

fracturing - none 
Fabric/texture: Very fine-grained 
Cavities ~ None 
Surface (face): Very rough 
Zap pits: None 

Component 

Matrix 

Clast 

Color 

~ih i te 

Dark 

% of 
F\ock 

80 

20 

Rock Type: Breccia, polymict 

Size (mm) 
Dom. Range Comments 

Special Features: Looks like piece 
distributed in white rough ma'rix. 
material cannot be identified. 

of concrete. Dark clasts evenly 
Clasts appear to be basalt. White 

Weight (g): 1.93 
Dimensions (cm): 1-1/2 x I x I 
Color (fresh): Dark clasts in I ighr r:',atrix 
Shape: Angu I ar 
Variabi I ity: Dark clasts in I ight matrix 
Coherence: intergranLlar - friable 

fracturing - none 
Fabric/texture: Very fine-grained powdery 
Cavities ~ I~one 
Surface: Rough 
Zap pits: None 

% of 
Component Color Rock Shape 

l'-1atrix 18h i te 95 

Clasts Dark 5 Irreg 

Gener i c No.: 67656 
Rock Type: Breccia, polymict 

Size (mm) 
Dom. Range Comments 

0-1 

Special Features: Dark clusts in light, pOl-ldery matrix. Detailed 
description not worthwhi Ie. One rust spot seen in matrix; piece of 
metal surrounded by stain. 
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Ceneric No.: 67657 
Rock Type: Breccia, polymict, 

anorthositic 

Weight (g): 1.70 
Dimension~; (cm): I x I x 
Color (fresh): Whitish gray inclusions 
Shape: I r-regu I ar 
Variabi I ij-y: VJhitish matrix, gray inclusions 
Coherence: intergranular - friable 

fracturing - none 
Fabric/texture: Whitish, powdery matrix with inclusions 
Cavities (~ None 
Surface: vlhitish powder with projections 
Zap pits: None 
Special Features: No detai led description since I ike many others. 

Generic No.: 67658 
Rock Type: Breccia, polymict 

Weight (g): 1.35 
Dimensions- (em): 1-1/4 x 1/2 x 1/2 
Color (fresh): White 
Shape: Subangular 
Variabi I ity: Few small darker clasts 
Coherence: intergranular - friable 

fracturing - none 
Fabric/texture: Very fine-grained 
Surface: Smooth 
Zap pits: None 
Cavities (%): Large cavities, perhaps where clasts fell out 

% of Size (mm) 
Component Color Rock Shape Dom. Range 

Matrix White 95 

Clasts Gray 5 Too 0.25 0-0.5 
sma II 

Special Features: Considerable powder in dish. 
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Comments 

Very fine­
grained 
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Generic No.: 67659 
Rock Type: Breccia, polymict 

We i ght (g ).: 1.62 
Dimensions (cm): 1.5 x 1.25 x I 
Color (fresh): White/gray 
Shape: Irregular 
Variabi I it}:'.: Polymict breccia 
Coherence: intergranular - coherent 

fracturing - partly fractured 
Fabric/texture: Small clasts in fir,e-grained breccia 
Cavities (~ None 
Surface: Irregular 
Zap pits: None 
Special Features: Breccia consis+ing of single mineral grains down to 
very small sizes (maximum .2mml. Some small rock clasts. Detai led 
classification impossible. 

Weight (g).: 5.88 
Dimensions (cm): 2 x 1-1/2 x I 
Color (fresh): Light gray 
Coherence: intergranular - very friable 

Generic No.: 67665 
Rock Type: Breccia, fraible, 

plagioclase-rich 

Special Features: One large piece and 50 small ones in powder. 
Wi II probably disintegrate further. Fine-grained, r-ich in plagio­
clase grains. Detailed description not worthwhile. 
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Weight (g): 5.47 
Dimensions (cm): 2 x 1.5 x 105 
Color (fresh): Gray 
Shape: Ovoid 
va;::Tci"bility: Matrix + 2 type,; of clasts 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Medium grained 
Cavities (%): None 
Surface: Ir~regular knobbling 
Zap pits: Many, all surfaces 

Generic No.: 67666 
Rock Type: Breccia, polymict 

Special Features: Very inhomogeneous. Perhaps breccia-In-breccia. Very 
variable texture where distinction between clasts and matrix is not 
possible. Many different types of components occur and thin section 
study is necessary. 
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Weight (g): 7.89 
Dimensions (cm): 2 x 1.5 x 1.75 

Generic No.: 67667 
Rock Type: Breccia, monomict ?, 
--u I tramaf i c ? 

Color (fresh): Irregular gray with yellow tinge 
Shape: Subangu I ar 
Vat=iabi I ity: Variable 
Coherence: . intergranular - coherent 

fracturing - none 
Fabric/texture: Fine-grained, white clots in fine matrix 
Cavities C%): None 
Surface: Irregular 
Zap pits: Seve ra I dozen 
Special Features: Probably near monomict breccia dominated by fine­
grained material rich in yellowish crystals. White clots of irregular 
shape occur up to I mm. Probably rich in pyroxene and/or olivine but 
identification not clear unti I thin section study. 

Weight (g): 3.58 
Dimensions (cm): 2 x 1-1/2 x I 
Shape: Angular 
Color (fresh): Light gray 

Generic No.: 67668 
Rock Type: Breccia, monomict, 
--oTf"Vlne ba sa I t 

Variabi I ity: Homogeneous to eye, heterogeneous in microscope 
Coherence: i ntergranu I ar - coherent 

fracturing - present 
Fabric/texture: Fine-grained equigranular 
Cavities (%): None 
Surface: Rough 
Zap pits: None 

% of 
Component Color Rock 

Matrix Light 50 
gray 

Clast ~1ed i um 50 
gray 

CI ast Com[2osition 

Plagioclase '1lh i te 60 lrreg 

Pyroxene Gray 35 I rreg 

01 ivi ne Ye I low 4 Irreg 

Opaque Dark I rreg 

Size (mm) 
Dom. Range 

.2-.5 

.2-.5 

.2-.5 

.2-.5 

Specks 

Comme1ts 

Very fine­
g ra i ned 

Special Features: Consists of matrix and clasts with indistinct boundaries. 
Matrix almost certainly results from commination of material represented 
by clasts. Presumably recry,;tallized shocked basalt containing olivine. 
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~Ieight (g): 12.54 
Dimensioni (cm): 2.5 x 2.5 x 2.25 
Color (fresh): White -[-0 I iSlht gr'ay 
Shape: Irregular 
Variabi I ity: Very variable 
Coherence: intergranular - weak 

fracturing - many fractures 
Fabric/texture: Irregular polymict breccia 
Cavities (~ None 
Surface: Irregular 
Zap pits: '1040 on one end. 

Generic No.: 67669 
Rock Type: Breccia, polymict 

Special Features: Complex polymict breccia probably at least two 
generations. Probably a fine grained whitish matrix with many 
sizes of clasts (I cm down). The clasts do not consist of one 
type. 

Weight (g): 1.07 
Dimensions- (em): 3 x I x 
Color (fresh): Dar-k gray 
Shape: Very irregular 
Variabi I ity: Homogeneous 
Coherence: intergr'anular - coherent 

fracturing - none 
Fabric/texture: Ropy glass 
Cavities (~ None 
Surface: Covered by fine powder 
Zap pits: None 

Generic No.: 67675 
Roc~ Type: G I ass, ropy 

Special Features: No crystal I ine material in glass. 
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GenEClric ~~o.: 67676 
Roc" Type: Basalt (vesicular) 

Ii/eight (g): 2.33 
Dimensions (cm): 1.5xlxl 
Color (fresh): Dark gray 
Shape: Irregular 
Variabi I ity: Exposed area too small to tell 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Basaltic 
Cavi-t-ies (~ Vesicles 
Surface: Coated with brown powder 
Zap pits: None 

Component 

Plagioclase 
Pyroxene 

Color 
% of 
Rock 

Size (mm) 
Dom.Range Conments 

Fine­
grained 

Special Features: 99% of surface covered by bl-own coating. 1% appears 
to be vesicular basalt. Detailed description 't/ould be silly because so 
I itt I e show i ng. 

Generic No.: 67715 
Rock Type: Basalt with white 

coating 

Ii/eight (g): 9.44 
Dimensions (cm): 3 x 2 x 1-1/2 
Color (fresh): Dark gray with white coating 
Shape: Angular 
Variabi I ity: Homogeneous except for white coating 
Coherence: intergranular - ~ough 

fracturing - 10ne 
Fabric/texture: Fine-grained basaltic 
Cavities CIT: None 
Surface: White coating on one side; other side is fresh fracture 
Zap pits: None 

% of Size (mm) 
Component Color Rock Shap~ Dam" 

Plagioclase White 50 

Pyroxene Gray 50 

Special Features: MO'3tly ba:;alt with irregular­
impression of breccia clasts at ca:;ual glance. 
to basalt; typical texture without phenocrysts. 
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Range Comments 

Very fine-
g ra i ned 

Very fine-
grained 

white coating giving 
Description appl ies 
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Weight (g): 17.02 
Dimensions (cm): 2.5 x 2.5 x 2.5 
Color (fresh): Medium gray 
Shape: Irregular 
Variabi I ity: Basaltic part homogeneous 
Coherence: intergranular - coherent 

Generic No.: 67716 
Rock Type: Breccia, mostly 

basa I tic 

fracturing - fractures present 
Fabric/texture: Fine-grained basaltic 
Cavities m: None 
Surface: Surface coated by white material - otherwise rough 
Zap pits: Several on one corner. 

Component 

PI ag i oc I a ,;e 

Pyroxene 

Color 
% of 
Rock 

Size (mm) 
Dom. Range Comments 

1 F i ne-gra i ned 

Special Features: Most of specimen appears basaltic or high-grade 
metamorphic. Patches of whitish material including granulated anor­
thosite suggest that this is polymict breccia. Surface coating 
covers much of specimen. Description appl ies to basaltic portion 
whenever relevant. 

Weight (g): 5.56 
Dimensions (cm): 2 x 1.5 x 1.5 
Color (fresh): Medium gray 
Shape: Subrounded 
Variabi I Ity: Light clasts and dark matrix 
Coherence: i ntergranu I ar - coherent 

fracturing - none 
Fabric/texture: Fine-grained 
Cavities (%i":None 

Generic No.: 67717 
Rock Type: Breccia, polymict, 

metamorphosed 

Surface: White coating on three-quarters of surface, up to 1/2 mm thick 
Zap pits: None 
Special Features: Probably metamorphosed polymict breccia. 
appears basaltic, but presence of clasts indicates breccia. 
to characterize properly because of thick coating over most 
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Texture 
Impossible 

of surface. 
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"!eight (g): 41.05 
Dimensions (cm): 4.0 x 3.0 x 2.5 
Color (fresh): Gray/white 
Shape: Irregular 
~abi I ity: Breccia 
Coherence: intergranu!ar - coherent 

fracturing - fractured 

Generic No.: 67718 
Rock Type: Breccia, polymict, 

metamorphosed 

Fabric/texture: Fine-grained matrix and complex clasts 
Cavities ()iT: None 
·Surface: Irregular 
Zap pits: Few on one surface 

Component 

Matrix 

Clasts 

Color 

Dark 

~Ih i te 

% of 
Rock 

90 

10 

Size (mm) 
Shape Dom" Ra nge Comments 

0-10 Very complex 

Special Features: Broken into two pieces which match together. Description 
for larger piece which is twice volume of smaller. Puzzl ing specimen because 
more white material on surface than in interior. About 1/2 of surface is 
white mater-ial. ~Ihite material Is not uniform and is a breccia. F·ine 
grained te)(ture of interior :3uggests thermal mE~tamorphism. The dark 
matrix varies in intensity of gray suggesting several components now 
largely obscured by thermal metamorphism. 

\~eight (g): 2.13 
Dimensions (cm): 1.5 x I x 
Color (fresh): Light g:-ay 
Shape: Subrounded 
Variabi I ity: Homogeneous? 
Coherence: - i ntergranu I ar - coher-ent 

fracturing 
Fabric/texture: Basaltic 
Cavities (%")": None 

- none 

Surface: Mostly coated with powder 
Zap pits: ~Jone 

Generic No.: 67719 
Rock Type: Basalt?, 

otherwise breccia 

Speer-aIFeatures: Most of the surface obscurec by coaTI ng. Very 
d i tt I cu I t to dec I de whether crysi·al line rock or· brecc i a. Dec I ded 
to call it basalt: if so there is one large plagioclase pheno-
cryst 3 mm across. 
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Generic No.: 67725 
Rock Type: Breccia, polymict 

Weight (g): 5.85 
Dimensions (cm): 2 x 2 x I 
Color (fresh): Light gray with white clasts 
Shape: Angu I ar 
Variabi I ity: White clasts 
Coherence: intergranular - coherent 

fracturing - several fractures 
Fabric/texture: Fine-grained 
Cavities ~ No cavities 
Surface: See "Spec i a I Features" 
Zap pits: See "Special Features" many zap pits 

% of Size (mm) 
Component Color 

Matrix Light 
gray 

Clast Wh ite 

Clast Dark 

Rock 

85 

15 

.2 

Angular 

Angular 

Dom. Range 

0-2 

.2 

Comments 

Unidentified 

Special Features: One surface is a fracture; other surfaces are 
primary, coated with glass and zap pits. 

Generic No.: 67726 
Rock Type: Breccia, polymict 

Weight (g): 4.53 
Dimens ion~3 Cern): 2 x 2 x I 
Color (fresh): Light gray \'iith white clasts 
Shape: Angu lar 
Variabi I Ity: Homogeneous matrix with white clasts 
Coherence:, i ntergranul ar - coherent 

fracturing - several fractures 
Fabric/texture: Very fine-grained 
Cavities (if'): None 
Surface: Most I y fractured :3urface; sma II exposed surface 
Zap pits: Many zap pits on exposed surface 

% of Size (mm) 
Component Color Rock Shape Dom. Range 

Matrix 

CI ast 

Light 
gray 

White 

80 

20 Angular 0-2 

Comments 

Very fine­
grained 

Very fine­
gra i ned 

Special Features: Can be described as matrix with one group of clasts. 
Fractures at matrix-clast boundaries. Clasts may be anorthosite. 
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Weight (g): 1.80 
Dimensions (cm): I x I x .75 
Color (fresh): Dark gray - white 
Shape: Irregular 
Variabi I ity: Dark with white clasts 
Coherence: intergranular - coherent 

fracturing - fractured 
Fabric/texture: Breccia plagioclase clasts 
Cavities ~ Vesicles 
Surface: Irregular 
~[)ffs: Present about 10 

Component Color 

Matr i x Dar,,-

Clasts White 

Weight (g): 9.25 

% of 
Roc "-

80 

20 

Dimens ion~, (em): 2 x 2 x 1.5 
Color (fresh): Gray/white 
Shape: IrTegular 

Ir-reg 

Variabi I i-:y: Very variable 
Coherence: intergranular - moderate 

fracturing - present 

Generic No.: 67727 
Rock Type: Brecc i a, ves i Cli I ar, 

polymict 

Size (mm) 
Dorn. Range 

0-.6 

Generic No.: 67728 

Comments 

Partly glassy 
& vesicular 

Po I ym i ct 

Rock Type: Breccia, vesicular, 
polymict 

Fabric/texture: Polymict breccia Dartly glass-vesicular 
Cavities (~Very irregular 
Surface: Very irregular 
Zap pits: Present 
Special Features: Complex polYMict breccia - partly f~sed. Probably 
several types of clasts. Detai led classification impossible. 
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Weight (g): 73.2 
Dimensions (cm): 5 x 3.5 x 3.5 

Generic No.: 67729 
Rock Type: Breccia, vesicular, 

polymict 

Color (fresh): Dark gray with white inclusions 
Shape: I rreSlu I ar 
Variabi I ity: White inclusions in dark matrix, partly glass surface 
Coherence: intergranular - coherent 

fracturing - hiSlhly fr-actured with pieces falling oft. 
Fabric/texture: Complex 
Cavities (%): Many vesicles 
Surface: Ver-y irregular 
Zap pits: Many on one surface 

% of 
Comeonent Color Rock 

MatTix Dark 90 
gray 

Clast Whitish 10 

Size (mm) 
Dom. Range 

I rreg 10 1-25 

Comments 

Assumed to 
be one 
population 

Special Features: Several clasts greater than one cm and whitish in 
color should be considered separately. Largest clast has yellowish­
green crystals in fine whitish matrix. Most probably this is a por­
phyritic basalt. Possibly other clasts are same material but are not 
sure. Matrix is fine grained and complex. 

NOTE: Thin section should cross matrix-clast boundary 

Weight (g): 13.3 
Dimensions (cm): 2.5 x 2 x 1.75 
Color (fresh): Variable gray 
.5lJ.gQ§: Subangu I ar 
'iariabi I ity: Variable coating 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Fine-grained crystalline 
Cavities (%2: None 

Generic :\Jo.: 67735 
Rock TYQ§_: Breccia, metamorphosed 

Surface: Almost all surface coated with material of white to dark 
gray reflectance. Coating glass on one corner. One corner broken 
away by fracturing. 

Zap pits: None 
Special Features: Casual study might identify as basalt, but distribution 
of texture on fracture surface including two rounded areas of reflection 
suggests strongly annealed breccia approaching basaltic texture. Needs 
thin section. Fractured surface shows white powdery clast. 
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Generic No.: 67736 
ROck Type: Basalt, QI ivine 

with ultrabasic inclusion 

Weight (g): 14.92 
Dimensions (cm): 3 x 2 x 
Color (fresh): Dark gray 
Shape: Irregular 
Variabi I ity: Homogeneous 
Coherence: i ntergranu I ar - very tough 

- fracturing - absent 
Fabric/texture: Fine-grained 
Cavities (%l: Vesicles with euhedral iron crystals projecting 

into them; I mm or sma I I er; 2% by vo I ume 
Surface: Smooth except for zap pits on a II surfaces 
Zap pits: Common on all surfaces 

% of Size (mm) 
Component Color Rock ~hape Dom. Range 

AREA I - 15 square mm across 

01 i vine Ye I low 49 Equant 0-0.5 

Plagioclase White 49 Equant 0-0.5 

Spinel Burgundy 2 Irreg 0-0.5 

REMAINDER 

01 i vi ne Ye I low 5 Irreg 0-0.2 

Plagioclase White 50 Irreg 0-0.2 

Pyroxene Gray 45 Irreg 0-0.2 

Comments 

Special Features: The individual crystals, especially of red mineral, 
should be examined by x-rays. Concentration of minerals varies across 
specimen. Burgundy mineral occurs with yellow mineral. Metal grains 
projecting into cavities have cubo-octahedral shape and luster, con­
sistent with iron. The crystals are shiny with no evidence of rust. 

Area I - Apoears to be olivine-plagioclase spinel, and seems to be a 
xenolith of ultrabasic character. Hence it is extremely important 
and must be studied in detai I. Some mineral grains must be removed 
before making thin section. About 5% of fragment. 

Remainder - About 95% of rock is 01 ivine basalt. 

See special photographs for detai I of inclusion. 
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Weight (g): 4.56 
Dime n s ion~; (c m ) : I - I /2 x I -- I /4 x I - I /2 
Color (fresh): Gray 
Shape: Angular 
Variability: None 
Coherence: i ntergranu I ar - coherent 

fracturing - none 
Fabric/texTure: Fine-grained 
Cav i ties Cr:r:- None 

Gsneric No.: 67737 
Rock Type: Basalt 

Surface: Fractu red surf aces, wh i te coat i ng on most su rfaces 
Zap pits: None 

Component 

Basalt 

Coat i ng 

Color 

White 

We i ght (g): 5.84 

% of 
Rock 

100 

Dimens ions- (cm): 2 x 1.75 x 1.5 
Color (fresh): Dark gray 
Shape: Subangular 
Variabi I ity: Uniform 
Coherence: intergranular - coherent 

fracturing - present 
Fabric/texture: Very fine-grained basaltic 
Cavities C~ None 

Size (mm) 
Dom. Range 

Generic No.: 67738 
Rock Type: Basalt 

Comments 

Too fine 
grained to 
identify 
m i ner-a I s 

Conta i ns 
mi nera I 
fragments, 
greenish 
& redd ish 
crystals 

Surface: Fracture surface shows basaltic texture. Remaining surface 
coated with powders of different colors. 

Zap pits: None 

% of Size (mm) 
Component Color Rock Shat>e Dom. Range Comments 

Plagioclase White 60 .2 Phenocrysts? 

Pyroxene Gray 40 I fTeg 

Ilmenite BI ack 2 Irreg 
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Weight (g): 2.03 
fJimensions (em): I x I x I 
Color (fresh): Light gray 
Shape: Subrounded 
var=Tabi I ity: Mostly homogeneous 
Coherence: intergranular - tough 

Geleric No.: 67739 
Rock Type: Breccia, annealed? 

fracturing - several fractures 
Fabric/texture: Fine-grained 
Cavities ~ None 
Su rface: Fa i r I y smooth 
Zap pits: None 
Special Features: The larger fragments are clear with good cleavages 
and angular shape; presumably plagioclase grains from breccia. Rather 
puzzl ing I)ecause at casual glance it might be taken to be basalt. 

Weight (g): 3.53 
Dimension; (cm): 2 x 1.5 x I 
Color (fresh): White/gray variable 
Shape: ItTegular 
Variability: See "Special ICeatur'8"" 
Coherence: i ntergra nu I a r - tough 

fracturing - none 

Generic No.: 67745 
Rock Type: Basalt 

Fabric/texture: Equlgranular on fresh surfaces 
Cav I ties ('f;f: None 
Surface: See "Specl a I Features" 
Zap pits: None 
Special Features: ~98% of surface covered with powders. Tiny area 
(3 mm across) appeacs to be basalt coarser than others in suite (about 
0.2 mm). However, color contrast is so poor that Identification of 
individual minerals is uncertain. 

94 



67746 

67747 

95 



Weight (g): 3.47 
Dimension,; (cm): 2 x I x .75 
Co I or (fresh): Light gray (mott I ed) 
Shape: Ir-regular 
Variability: Uniform 
Coherence: intergranular - coherent 

Generic No.: 67746 
Rock Type: Norite? 

fracturing - one fractured surface 
Fabric/texture: Sugary 
Cav i ties (""%j; None 
Surface: Irregu lar - white powder on a I I surfaces except one fracture 

surface. 
Zap pits: None 

% of 
Component Color Rock 

White White 30 
grains 

Ye I low Ye Ilow 70 
gra i ns 

Dark Black 
specks 

Weight (g): 6.30 
Color (fresh): Medium gray 
Shape: Subrounded 

Shape 

Irreg 

Irreg 

Vari ab iii ty: Homogeneous, crysta I line 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Coarse, crystal I ine 

Size (mm) 
Dom. Range Comments 

.2 P I a g i oc I a se 

.5 .2-.5 01 iv i ne + 
orthopyroxene 

.05 Spinel? 

Generic No.: 67747 
Rock Type: Troctol ite? 

Cavities (if)": Two small cavities, may be vesicles 
Surface: Smooth 
Zap pits: COresent on one side, few 

% of Size (mm) 
Component Color Rock Shape Range Comments 

01 ivine? Ye II ow 45 Inter- 0-.2 Matrix 
green granular 

I rr-eg 

Plagioclase White 45 Lath- 0-2 Phenocrysts 
shaped & matrix 

Pyroxene? Gray 10 Irreg 0-.2 Matrix 
Inter-
granular 
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Special Features: Two pieces: 1-3/4 x 1-1/2 x 1-1/2, 3/4 x 3/4 x 1/2. 
Same mater-ial, description appl ies to larger. Yellow mineral is iden­
tified tentatively as 01 ivine. No opaque mineral seen. Plagioclase 
phenocrys-~s are stubby laths 2 mm across. Ground-mass crystals tend 
to be laths up to 2 mm. 

We i g ht (g): 4.74 
Dime n s ion ~3 (c m ) : 2 • ~j x 2 x . 5 
Color (fresh): Gray with brownish tinge 
Shape: Ir-regular 
Variabi I ity: Variable 
Coherence~ intergranular - coherent 

fracturing - present 

Generic No.: 67748 
Rock Type: Breccia, polymict, 

metamorphosed 

Fabric/texture: Fine-grained, veins may be present 
Cavities m: None 
Surface: Varies - white powdery fi 1m on surface. 
Zap pits: None 
Special Features: Not possible to divide into components. Polymict 
breccia with veining suggesting shock. Fine-grained brownish tinge 
is possibly indicative of thermal metamorphic effects. 

\~eight(g): 11.47 
Dimension,; (cm): 2.:5 x 2.5 x 1.5 
Color (fresh): White to light gray 
Shape: Ir-regular 
Var i ab iii j-y: See "Spec i a I ICeatures" 
Coherence: intergranular - moderate 

Generic No.: 67749 
Rock Type: Breccia, polymict 

fracturing - many closely spaced features 
Fabric/texture: Complex 
Cavities (-zy;r:- None 
Surface: Irregular 
Zap pits: Many on all surfaces but one 
Special Features: Color val-Ies from white to I ight gray over most of 
specimen. Possibly resulting from variable shock of one rock type. 
Near one corner there are several clasts with definite different 
mineralogy including cinnamon colored mineral, presumably pyroxene. 
Several fragments of one rock type composed of plagioclase-cinnamon 
colored mineral (probably pyroxene) -opaque (ilmenite). Most likely 
more basalt. Suggest cutting serial sections, 
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Generic No.: 67755 
Rock Type: Breccia, polymict ? 

Weight (9): 3.53 
Dimensions (em): 1.25 x I x I 
Color (fresh): White to gray 
Shape: Irregular 
Variabi I ity: Very variable 
Coherence: intergranular - moderate 

fracturing - yes 
Fabric/texture: Polymict breccia 
Cavities (%): None 
Surface: Irregular textLre varies with composition 
Zap pits: None 

Component Color 

Crysta I line Light 
gray 

Breccia Variable 

% of 
Rock 

50 

50 

Shape 

Irreg 

I rreg 

Size (mm) 
Dom. Range Comments 

Plagioclase­
pyroxene 

Several 
components 

Special Features: Complex polymict breccia with one component dominant. 
Th ismay represent a former crysta I line rock. 

Weight (g): 4.82 
Dime n s ion s (e m ) : 1.5 x 1.5 x 1.5 

Generic No.: 67756 
Rock Type: Breccia, polymict, 

a northos i tic 

Color (fresh): Whitish with gray inclusions 
Shape: Subangular 
Variabi I ity: Whitish matrix with dark inclusions 
Coherence: i ntergranu I ar - coherent 

fracturing - none 
Fabric/texture: Granular to powdery matrix with dark inclusions 
Cavities ~ None 
Surface: See "Spec ia I Features" 
Zap pits: None 
Special Features: Probably I'lke the friable Jreccias of polymict anor­
thositic type except that this one is coherent. Clear crystals of 
plagioclase can be easi Iy seen in the white powder together with 
dark clasts 0.2 mm across. Occasional grains of other minerals 
(yellow or brown) are visible. 
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Weight (g): 4.83 
Dimensions (cm): 2 x I x 2 
Color (fresh): Dark gray 
Shape: Irregular 
Variabi I ity: Homogeneous 
Coherence: intergranular - tough 

Generic No.: 67757 
Rock Type: Basalt, shocked? 

fracturing - healed fractures 
Fabric/texture: Granular, deformed 
Cavities (~ None 
Surface: Rough, granu I ated 
Zap pits: Few occur on one side 
Special Features: Appears to be basalt shocked and veined. Might 
be polymict breccia. A vein cuts across center of specimen I to 
1/2 mm wide, planar. 

Weight (g): 4.06 
Dimensions (em): 2 x 1.5 x.5 
Color (fres1iT: Variable white to gray 
Shape: Irregular 
Variabi I ity: See "Special Featur"es" 
Coherence: intergranular - coherent 

fracturing - fractured 
Fabric/texture: See "Special Features" 
Cavities (~ None 
Surface: See "Spec ia I Features" 
Zap pits: None 

Gener-ic No.: 67758 
Rock Type: Breccia, polymict, 

recrysta I I i zed 

Special Features: Mostly covered by powders of different colors. Smal I 
fracture sJrface shows fine-grained texture suggesting recrystal I ized 
polymict breccia, but majority of sJecimen not available for description. 
Components of breccia probably obscured by recrystall ization. 
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Weight (g): 4.56 
Dimension,; (em): 2 x 1-1/2 x 1-1/2 
Color (fresh): Mottled gray 
Shape: Su brou nded 

Generic No.: 67759 
ROC:k Iype: Breccia, polymict 

Variabi I lty: Homogeneous to naked eye, but heterogeneous in microscope 
Coherence: i ntergra nu I a r - Modera te 

fracturing - present 
Cavities (%): Inter-granular cavities 
Fabric/tex+ure: See "Special FeatLres" 
Surface: Moderately rough 
Zap pits: Present over two-thirds: common 

% o~ 
Component Color Rock Shape 

Matrix Light 25 
gray 

Dark Dark 75 
gray 

Size (mm) 
Dam. Range 

0-3 

Comments 

Very tine-
g ra i ned 

Mainly 
plagioclase 

Special Features: Not compact, grarular grains cemented by whitish 
matrix. Grains mostly plagioclase. Numerous metal cubes on surfaces. 
One metal grain is a wire I mm long: looks like a whisker. 

Weight (g): 1.73 
DimenSions- (em): 1-1/4 x 1-1/4 x I 
Color (tresh): Dark gray 
Shape: Angular 
Variabi I ity: Homogeneous tc naked eye 
Coherence: i ntergranu I ar - coherent 

fracturing - nore 
Fabric/texture: Fine-grained 
Cavities (%J: None 
Surface: White coating on ene-third ef 
Zap pits: None 

Gereric No.: 67765 
Rock Type: Breccia, poly"1ict, 

metamorphosed 

surface 

Special Features: Tough, 
thick. Breccia has color 
guish matrix and clasts. 
present. Perhaps derived 

dark breccia with whij-e coating about I nm 
variation but it is net Dossible to distin­
Large plagioclase grains up to I mm are 
mostly tr-om a single c,ysrall ire r-ock. 
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Gener i c No.: 67766 
Rock Type: Brecc i a, metamorphosed? 

Weight (g): 5.47 
8imension<3 (cm): 3 x 2 x 1·-1/2 
Color (fresh): Mottled gray to white 
Shape: Angular 
Variabi I ity: Somewhat variable maTrix plus clasts 
Coherence: intergranular - coherent 
_ fracturing - some fractures in clasts 
Fabric/texture: Matrix is fine-grained; some clasts are single grains 
Cavities (~ None 
Surface: No fresh surfaces except for one tiny area. 
Zap p its: Many on a II face" 
Special Features: Because of surface coating, not feasible to distin­
guish components accurately. Probably an annealed breccia. 

Generic No.: 67767 
Rock Type: Breccia, anorthositic 

Weight (g): 1.67 
Dimensions- (cm): I x I x I 
Color (fresh): White 
Shape: Subrounded 
Variabi I ity: Homogeneous 
Coherence: intergranular - friable 

fracturing - n01e 
Fabric/texture: Very Line-grained, homogeneous 
Cavities (~ None 
Surface: Smooth powdery 
Zap pits: None 

Component 

Matr i x 

1M i nera I 
g ra i ns 

Color 

White 

Yel low 
to gray 

% of 
Rock 

98 

2 

Size (mm) 
Dom. Range Comments 

Very fine-
gra i ned: 
plagioclase 

Miscellaneous 
mi nera I gra i ns 

Special Features: Shocked anorthosite simi lar to many other specimens. 
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Generic No.: 67768 
Rock Type: Breccia, anorthositic 

~Ieight (9): .99 
Dimensions (cm): I x I x I 
Color (fresh): White powdery; 9ray inclusions 
Shape: Subrounded 
Variabi I ity: Mostl y white powder 
Coherence: inter9ranular - friable 

- f ractu ring _. none 
Fabric/texture: White powder + darker protrLsions 
Cavities (%): None 
Surface: White powdery surface with crystals and dark pieces 
Zap pits: iNone 
Special Features: Probably heavily shocked anorthosite. 

Generic No.: 67769 
I"oc k Type: Brecc i a, mo nom i ct, 

rroctol ite? 

Vleight (g): 3.05 
Dime n s ion s (c m ) : 2 x I x 3/4 
Color (fresh): Light gray 
Shape: Angu I ar 
Variabi I ity: Homogeneous 
Coherence: intergranLlar - coherent 

fracturing - none 
Fabric/texture: Planar featLres very tine-grained 
Cavities ~ None 
Su dace: Smooth 
Zap pits: 40 

Component 

Rock 

Color 

Light 
gray 

% Of 

Rock 

"" I 00 

Size (mm) 
Dom.. Range Comments 

Special Features: Appears to be monomict breccia. Identification of 
minerals confused by shock features. Probably large plagioclase 
crystals :)roken down to white powdery material .. Probably pyroxene 
appears as gray mineral but no definite identification. About 2% 
of rock cOlsists of black flakes possibly ilmenite. T'tlO yellow 
grains (1/2 mm) were seen and are probably olivine. Red, brown 
spots are probably rust but might be spinel. 
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\~eight (g): 6.58 
Dimensions Cem): 3 x 1-1/2 x 
Color (fresh): Brownish gray 
Shape: Angular 
Variabi I ity: Homogeneous except for clast 
Coherence: intergranular - coherenT 

fracturing - none 
Fabric/texture: Fine-grained 
Cavities (rr: None 
Su r face: I~oug h 
Zap pits: Many on all faces 

Gener-ic No.: 67775 
Roc~ Type: Breccia?, 
--rYiE,tamor phased 

spec~Features: Difficult to identify beCaUSE? no fresh surfaces: 
probably complex annealed breccia. ~nwise to make distinction 
between matrix and clast; requires thin sectiol. 

Weight (g): 3.10 
Dimensions Cem): I x I x I 
Color (fre~;1): White 
Shape: Rounded 
Variabi I ity: Homogeneous 
Coherence: intergranular - friable 

fracturing - none 
Fabric/texture: Fine-grained, dusty 
Cav it i es C;:rr:- None 
Surface: Smooth 
Zap pits: I~one 

Gener-ic No.: 67776 
Roc~ Type: 3reccia, polymict ?, 
--,;;rlorthos i tic? 

Special Features: Almost 1% of dark clasts ranSling up to I mm. One 
rust spot on surface. ProbaJly mostly anorthosite with occasional 
basaltic or breccia clasts. 
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Generic No.: 68515 
Rock Type: Brecda, polymict 
----wfrh coating glass 

Weight (g): 236.1 
Color (fresh): Dark gray 
Shape: Very irregular 
Variabi I ity: Breccia is fairly homogeneous 
Coherence: intergranular - tough 

fracturing - none 
Fabric/texture: Fine-grained, no clasts 
Cavities (%): None in breccia 
Surface: White coating on breccia. Thick coating of vesicular 
SJlass on breccia 
Zap pits: Present, few on most surfaces 
Special Features: 5 pieces: one very large 9 x 9 x 10; others 
3 x 4 x 2, i72X 3/4 x 3, I x I x 1/2, 1/4 x 1/4 x 1/4. Description 
for largest piece. Appears to be polymict breccia with extensive 
black vesicular glass as thick coating. Detai IEld description 
appl ies to ',Yeccia. Breccia is very fi1e-grainec without clasts; 
probably annealed soi Is, plus sharp boundaries to glass. Breccia 
rather sh i ny and may be s light I y vi -rr- if i ed. 

Weight (g): 34.04 
Dimensions (cm): 4-1/2 x 3-1/2 x 2 
Color (fresh): Dark gray to black 
Shape: Irregular 
Variabi I ity: Glassy to basa li-ic 
Coherence: intergranular - coherent 

Gener-ic No.: 68516 
Rock Type: Basalt, partly 
--v-i1rITi ed 

fracturing - several fractures 
Fabric/texture: Fine-grained glassy, basalt-glass has sharp boundaries. 
Cavities (%): None 
Surface: Ve-ry rough; some pa r'ts glassy with white clasts 
Zap pits: None 

% of Size (mm) 
Component Color Rock Shap~ Dom. Range Comments 

Basalt BI ack 50 I rreg 20 Too fine-
grained for 
identification. 
Megacrysts of 
plagioclase 

Glass Dark 40 I rreg 
gray 

Clasts White 10 Irreg 0.5 0-2 
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Special Features: Probably partly-vitrified basalt; could be classed as 
breccia. Boundaries between basalt and glass are sharp but irregular. 
One white patch in glass consists of equal mixture of whitish and 
yellowish crystals (1/10 mm). These 'tlere not derived from basalt. 
~ock is probably complex br-eccia with large piece of basalt and smaller 
fragments of basalt associated with other assemblages. 

NOTE: Thin sections should be cut to include both assemblages. 

vie i g h t (g): I 3. I 3 
Dimensions (em): 3 x 2 x 1.5 
Color (fresh): Dark gray to white 
Shape: Irregular 
Variabi I ity: Very variablE) 
Coherence: intergranular - moderate 

fracturing - many fractures 
Fabric/texture: Complex 
Cavities (%): Many vesicles on surface 

Generic No.: 68517 
Rock Type: Breccic, polymict, 

vesicular 

Surface: 374 covered by gr'eenish vesicular slass. Rest shows polymict 
breccia. 

Zap pits: None 
Special Features: Polymict b~eccia containirg white to gray components 
mostly covered by greenish vesicular glass, presumably derived from sur­
face melting of breccia. The glass is complex presumably because of 
different degrees of nelti~g of polymict breccia. 

vleight (g): 29.82 
Dimensions (cm): 4 x 3.5 x 2.5 

Generic No.: 68518 
RcckTyi'ie: Cinder 

Special Features: See 67628 (similar). Probably same population 
with different percent of clasts. No detai led description given. 
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Weight (g): 10.56 
Dimensions (cm): 3 x 2 x 1-1/2 
Color (fresh): Medium gray to black 
Shape: Subangu lar 
Variabi I ity: Glassy to basaltic 
Coherence: i ntergranu I ar - cohe:-ent 

fracturing - no 

Generic No.: 68519 
Rock Type: Basalt, partly 

vitrified 

Fabric/Texture: Fine-grained to glassy 
Cavities ~Greenish glass i1 basaltic pad 
Surface: Greenish glass on one face: fracture surfaces on basaltic 

surfaces. 
Zap pits: Many - not on all surfaces 

% of Size (mm) 
Component Color Rock ~lape Dom. Range Comments 

Basa I t Dark 70 Too fine-
gray gra i ned for 

mineral iden-Glass Black 30 tification 

Special Features: Plagioclase phenocrysts in basalt or these may be 
result of thermal metamorphism giving appearances of porphyritic 
basalt. 

Generic No.: 68525 
Roc~ Type::- Basalt, vesicular 

Weight (g)_: 38.96 
Dimensions (cm): 7 x 4 x 2 
Color (fresh): Dark gray 
Shape: Angu lar 
Variabi I ity: Homogeneous 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Fine-grained Jniform 
Cavities (~ Small vesicles about 2% 
Surface: One fracture surface and one exposed surface 
Zap pits: Many on exposed surface 

% of Size (mm) 
Component Color Rock ~ape Dom. ~ange ---
Plagioclase ~Ih i te 40 I rTeg 0-0.5 

Pyroxene Gray 55 Irreg 0-0.5 

01 iv i ne Yel low 5 Rounded 0-0.5 

Comments 

Special Features: Basalt with uniform texture. No opaque mineral seen. 
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Gener-ic No.: 68526 
Roc~ Type: Basa It? 

Weight (g): 7.21 
Dimensions (cm): 2 x 1-1/2 x 1-1/2 
Color (fresh): Gray with brownish tinge 
Shape: An'jlJ I ar 
Variabi I it/: None 
Coherence: intergranular - coherent 

fracturing - two fractures 
Fabric/texture: Very fine-grained 
Cavities (;ff: One cavity I mm across - probably vesicular 
Su rf ace: Smooth 
Zap pits: Present on one corner 
Special Features: Simi lar to 67615. Probably crystal I ine rock but 
texture is puzzl ing; possibly modified by shock giving brownish 
tinge. Possibly shocked basalt. 

Generic r~o.: 68527 
Roc~Type:- Basalt, porphyritic 

Weight (g); 3.03 
Dime n s ion s (em): I. 7 5 x I. 2 '5 x 1.;7 5 
Color (fre"h): Light gray 
Shape: Irregular 
Variabi I ity: None 
Coherence: - i ntergranu I ar - coherent 

fracturing - none 
Fabric/texture: Porphy~itic 
Cavities (~ None 
Surface: Mostly fracture surfaces. One surface with powder. 
Zap pits: Present - but few 

S;omponent 

Plagioclase 

Pyroxene 

Color 

White 

Gray 

% of Size (mm) 
Rock Dom. Range 

50 

50 Irreg 

Comments 

Phenocrysts + 
ground-mass 

Ground-mass 

Special Features: Plagioclase prisms - .2 mm. Ground-mass size 
unknown. 
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Weight (g): 1.08 
Dimensions Cem): I x I x 
Color (fresh): Dark gray to white 
Shape: I rregu I ar 
Variabi I ity: Very variable 
Coherence: . intergranular - moderate 

fracturing - fracture 
Fabric/texture: Complex 
Cavities (%): Vesicles in dark component 
Surface: Irregular 
Zap p its: None 

Generic No.: 68528 
Rock Type: Breccia, vesicular, 
--polymict 

Special Features: Polymict breccia with dark vesicular component and 
wh i tell i ght g ra y component. Second component is i tse If b recc i a. Ru st 
spots in second component. 

Weight (g): 7.03 
Dimensions (cm): 2 x 2 x 1.5 
Color (fresh): Dark 
Shape: Irregular 
Variabi I ity: Some clasts 
Coherence: intergranular - coherent 

fracturing - none 
Fabric/texture: Irregular 
Cavities (%): Vesicles 

Generic No.: 68529 
Rock Type: Cinder (vesicular 
--g-[-;:Iss) 

Surface: Pilrtly glassy - glassy and vesicular powdery coating in places, 
also coating glass. 

Zap pits: fOaw on one corner. 
Special Features: Very complex; probably breccia partly fused. 

Component 

Clasts 

Color 

White 

% of 
Rock 

5 

Shape 

Irreg 

120 

Size (mm) 
Dom. Range 

0.5 0-3 

Comments 

Largest clast 
appears to be 
crystal with 
conchoidal 
fracture. Other 
clasts appear to 
be s i mil a r. 
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fie i g ht (g): 8.04 
Dimension~; (cm): 2-1/2 x 1--1/2 x 1-1/2 
Color (fresh): Dark gray to black 
Shape: Subrounded 
Variabilii-y: Glassy and crystalline 
Coherence: intergranular - coherent 

fracturing - none 

Generic No.: 68535 
ROc:kType: Basalt and 

glass 

Fabric/texture: Glassy and fine-grained crystals 
Cavities (~ Small vesicles in glass 
Surface: Very i rregu I ar and rough 
Zap pits: None 
Special Features: Several pieces composing half of rock are fine-grained 
basa It. These are penetratE~d and cemented by g I ass conta i n i ng sma I I er 
fragments of basalt and larger plagioclase crystals (up to I mm). 
Plagioclase not derived from basalt. Basalt appears fused at boundary 
with glass. Basalt is fine-grained. 

Gereric No.: 68536 
Rock Type: Basalt/vesicular 
--glaSS 

Weight (g): 1.85 
Dimensions· (cm): 2 x I x .5 
Color (fresh): Light to dark gray 
Shape: Irregular 
Variabi I ity: Very variable 
Coherence: intergranular - coherent 

fracturing - fractured 
Fabric/texture: See "Special Features" 
Cavities (if); Vesicles in glass pori-ion, none in basalt 
Surface: See "Special Features." One side fresh; one side coated with 

various powders. 
Zap pits: None 

Component 

Plagioclase 
Pyroxene 
Opaque 

Color 
% of 
Rock 

Size (mm) 
Dom. Ra nge Comments 

A I I f i ne­
grained. 
P~oportions 

hard to de­
fine. Possibly 
plagioclase 
dominant 

Special Features: I~ostly basalt (or high grade metamorphic) split by 
vein of dar"k vesiculer" glass. Basalt has rounded shiny areas up tc 
I mm across whose nature is variable and unclear. One patch of 
brownish speckled material about.1 rnrn across ie; visible. Detailed 
description applies to basalt 
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Weight (g~: 1.41 
Dimensions (cm): 1-1/2 x I x 
Color (fresh): Dark gray 
Sh~: Angu I ar , 
Variabi I i!L: Very variable 
Coherence: intergranular - cohere1t 

fracturing - ncne 
Fabric/texture: See "Special Featdr-es" 
Ca v it i es '("%)'": None 
Surface: Very irregular, one face glassy 
Zap pits: None 

aI of I' 

Component Color Rock 

Ba sa It Dark 50 
gray 

Coating Variable 50 
glass 

Generic No.: 68537 
R0Ck Type: Breccia 

Size (mm) 
Dorn. Ra nge Comments 

Special Features: Probably basalt coated with glass containing white 
fragments. Glassy region contains transparen-, vitreous inclusions -
may be plagioclase. 

NASA-MSC: 
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