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INTRODUCTTON

This document contains data developed on the Apolio 16 sampies in
the Lunar Receiving Laboratory during the preliminary examination period,
May |, 1972 To June 23, 972,

The data consists of a complete inventory, binocular descriptions of
the rocks, and photographs of most of the rocks. For representative rocks
and fines samples, thin section descriptions and chemical analyses are
included.

Further informaticon con the samples, including field relations, lunar
surface photography, along with summaries and interpretations, is contained
In the United States Geological Survey's Interagency Reports (50 - 52) to
NASA and in the NASA Apcllo 16 Preliminary Science Report.
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MUMBERING OF APOLLO 16 SAMPLES

As in previous missions, five digit sample numbers are assigned each
rock (coherent material greater than about | cm), the unsieved portion
and each sieve fraction of scooped <1 cm material, the drill bit and each
drill stem and drive tube section and each sample of special characteristic,

The first digit (6) is the mission designation for Apollo 16 (previous
missions used the first fwo digits). As with Apollo 15 numbers, the
Apollo 16 numbers are grouped by sampling site. Each group of one thou-
sand numbers appties to an area as follows:

Sampling Sife Initial Number
LM, ALSEP, 60000
Stations [0 and 10 prime 60000
Station | 61000
Station 2 652000
Station 4 64000
Station 5 65000
Station 6 66000
Station 8 68000
Station 9 69000
Station || 67000
Station 13 63000

(The only exception now known is 60017 which was collected at station 13
according to USGCS interagency Report 5Z.)

The first numbers for each area were used for drill stems, drive tubes,
and special samples (surface samplers), with an omitfed number to separate
drive tube or drill stem strings. (For example, at Station 9 69001 is
a single core Tube and 69003 and 69004 are the two surface samplers.)

Drill stem sections and double drive tubes are numbered from Tthe lower-
most section upward.

The last digit is used to code sample type, in conformity with the
conventions used for Apolle [5. Fines from a given documented bag are
ascribed numbers according to:

EHXYO unsieved material (usually <! cm)
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EWXY 1 <l mm

EWXY2 =2 mm
BWXY3 2=-4 mm
EWXY 4 4=10 mm

Rocks from a documented bag are numbered 6WXY5 - BWXY3, usually in
order of decreasing size.

Sample number decades were reserved for the contents of each docu-
meted bag. In the cases where the number of samples overflowed a decade
the next available decade was used for the overflow. For example DB [
contained soil, numbered 62280 - 62284, and 6 small rocks, numbered
62285 - 62289 and 62305.

Documented bags with predominantly soil samples were assigned even
numbered decades and those with rock samples were assigned odd-numbered
decades. The decades for rock samples usually only have an unsieved fines
number for soil (adhering to the rock or scooped up with it) mixed in
with any fragments that may have broken from the rock. For example, the
12 grams of soil and rock fragments in DB 362 are numbered 61130 and the
245 gram rock is 61135,

Paired soil and rake samples for each sampling area ars assigned by
centuries starting with 6W500., The soil sample documented bag has the
first decade or decades of the century, in conformity with the last digit
coding for rocks and fines (as explained above), and the rake sample
documented bag uses the following decades. For example, 67700 - 67708 were
used for the sieve fractions and four rocks from tThe soil sample in DB 388,
Then for the companion rake sample in DB 423, 67710 - 67714 were used for
the fractions of soil and the 32 >| cm rake fragments were numbered
67715 -~ 67719, 67725 - 67729, ... , 67765 - 67769, 67775, 67776.

In as much as possible all samples returned loose in a sample collec-
tion bag or an ALSRC were numbered in a decade. In the cases in which
rocks from several stations were put info a single collection bag however,
the soil and rock fragments were assigned a decade number that conforms to
the the site for the largest or most friable rock. The other rocks in
the same bag have numbers for their own site, generally in the second or
third decade of the thousand numbers for that site.



TABLE T - APOLLO 16 SAMPLE INVENTORY

SRC/DB
SAMPLE OR
NUMBER MASS DESCRIPTION LOCATION SCB/DB
60007 30.1 Core bit Sta 10-ALSEP
60002 211.9 Core stem wm=edQu -
60003 215.,5 Core stem wee=dgem---
60004 202.7 Core stem  Et¢ (P LE T
60005 76.1 Core stem wmm Q-
60006 165.6 Core stem e[« B
60007 105.7 Core stem wmmedO-m---
60009 759.8 Core 54 Tower === ——— SRC2/
60010 635.3 Core 45 upper s [ LT --do--
60013 757.3 Core 32 lower wme=(Om - SCB7/
60014 570.3 Core 27 upper -~-=dg----- --do~~
60015 5574.0 Crystalline ——medO=--- SCBS/
60016 4307.0 Breccia ----dg===== SCB7/
60017 2102.0 Breccia Sta 13 --do=~
60018 1501.0 Breccia Sta 10-ALSEP  --do-
60019 1887.0 Breccia -~--d0----- SCB4/
60020 51.91 SCB residue ----do-=---- SCB3/
60025 1836.0 Anorthosite -—--do----= wmdO -
60030 79.26 DB residue ittt [\ BT SRC1/351
60035 10562.0 Anorthosite gabbro mem Q- --do--
60040 12.12 SCB residue s [ T SCB5/
60050 3.27 Unsieved fines Sta 10-ALSEP  SRC1/355
60051 195.3 <lmm fines wmmengQem——a ~-~do--
60052 11.43 1-2mm fines wanaQmm - ~-~-do--
60053 7.41 2-4mm fines mmemdQmm——- --do--
60054 8.40 4-10mm fines ~—==dO-~=--~ ~~-do--
60055 35.48 Anorthosite -—ewdp-m--- --do--
60056 16.07 Breccia -=--do=~=--- --do--
60057 3.10 Anorthosite ----do=~=-- ~~-do--
60058 2.12 Breccia ----do-=~-- m=d0-=
60059 1.05 Anorthosite ~—=-do~==~~ w=d0--
60070 79.83 DB residue Ll [ BT SRC1/373
60075 183.8 Breccia -==-do==--- ~=do~~
60090 0.10 DB residue ittt (T SCB1/004
60095 46,60 Glass s (LT ~-do~-
60110 2.08 DB residue ~—=dOr - SCB1/381
60115 132.5 Breccia e e w=do-~
60130 1.07 DB residue Q- $CB6/430
60135 137. Crystalline, glass coated ~---do----- o L

6



TABLE I ~ APOLLO T6 SAMPLE INVENTORY

SRC/DB

SAMPLE OR
NUMBER MASS DESCRIPTION LLOCATION SCB/DB
60210 12.78 Residue Sta 10~ALSEP  SCB6/13
60215 385.8 Anorthositic cataclasite --—~do~=~~~ --do~-
60230 39.61 DB residue s [ e SCB6/15
60235 70.13 Crystalline wwe--do--~-- --do~-~
60250 18.31 DB residue -~=-dQ--=-- SCB6/17
60255 871.0 Breccia LT o [+ PRSP P ~~do-~
60270 37.26 DB residue ——e=dQem——— SCB7/18
60275 255.2 Breccia ERan T s I --do--
60370 2.02 DB residue bTs (LR SCB7/20
60315 787.7 Crystalline “-=~do=-m-~~ m=do~-
60330 2.51 Residue wmmmQ - SCB6/331
60335 317.8 Breccia mm Q- ~=dQ~-~
60500 234.4 Unsieved fines (raked) TSR s Pepea— SCB4/350
60501 433.8 <lmm fineg-wmw—n- do=-- ~emndQ=———- ~~do-=
60502 17.69 <]-2mm fines=--=- do--- -=-=d0===~~ s [/
60503 9.94 <2-4mm fingsm==-- do-~-- S OTs [ T --do-~
60504 6.63 <4-10mm fines----do--~ e (O e ~-do--
60570 7.67 DB residue O ———— SCB4/349
60515 16.74 Anorthositic (rake) ----do-~=-= --do~-
60516 7.91 e do-=smmnnmnn wmeudQow -~do--
60517 1,23 cemeemmee do=mmmmmmm ETTeY o [oere. ~-do~=-
60518 1.12 mmmeeemmes do=rmmmmmmn wme O ~-~do-~
60519 B0 s O mmm = —emedO--=-- --do~~
60525 12.84 Crystalline----do~---- SR (T --do~~
60526 8.42  mwmemw-me dO~mmmm e m-dO=nn-- -~do-~
60527 7.36 mmmmmeeea R S P --do--
60528 2.94 Glaggum=rmmmmun do=emm- ~m=ndO=mmm- -~do-~-
60529 1.2 e do-mmmmmeen T TTs [ T -~dQu~
60535 7.23 Breccia (rake) mm el
60600 182.6 Unsieved fines (rake) -===dO--==- SCB4/348
60601 330.2 <lmm fineg==w=ew-- do--- “-=nd0-m--= el -~
60602 14.93  <1-2mm fines=----- do--- SRy - ~do=~
60603 8.57 <2-4mm fines--~--- do-~- mmwnmfQu -~do--
60604 3.94 <4-10mm fines----do--- mmmmdQm——— ~nd0 -~
60610 34.74 DB residue ==~ SCB4/347
60615 32.97 Crystalline (rake) SRS, [ Jeer—— .
60616 3.40  emmmmmmeea domemmmmena -===dQ=w==~ m=dQ=-

wnd--

60617 3V A dOmmmmmmmmmm wmmadQmnmn-



TABLE I. ~ APOLLO 16 SAMPLE INYENTORY

SRC/DB
SAMPLE OR
NUMBER MASS 'DESCRIPTION LOCATION 'SCB/DB
60618 21.67  Crystalline (rake) Sta 10-ALSEP  SCB4/347
60619 28.00 Anorthosite--~do--~w~- “wmmdom--u= -—dp--
60625 117.00 Crystalline---do-~---- ----do----- --do--
60626 15.87 —cmemmmee- dommm=mmmmem et [ RS [
60627 12,09 ~-weeemeee o~ mmm ~===d0--m-- --do--
60628 6.86 Anorthosite---do------ ----do~----- --do-~-
60629 4,92 —mememmeee do---=---=-=- ——==dQ---== --do--
60635 15.05 Crystalline---do-=~~-- ammedQ e -~do~~
60636 35,65 = cem--e---- do-=mwmmmm ~—=-do----- --do--
60637 7.98 Breccia, clastic-matrix ----do----~ ~~-do--
60638 T2 cmeemeeeee do-=am-mam-- ~=—-d0----- ~-do--
60639 175,17 —memmmee— do---—------ --=-do----- --do--
60645 33.5 Breccia, heterogeneous ----do----- ~~do--
60646 3,39 - do------- -—- -~--do----- --do--
60647 1.76  =~—=ewmome- do-=--=----- ~==—-do---~-~ -~do-~
60648 2.84 ceeomee—e- do-erm—cmu-- wm=edQum--= --do--
60649 1.03  —=-m—eem- do--=~--==-- -==-do----- --do~--
60655 8.63  ----m-me-- do--~--u-n-- --=-dg---~- --do--
60656 11.23 ——meemeee do----=---—-- ----do----- -~do--
60657 6.05  ——mmmmmeee [ - ——-=do-==-- ~-do--
60658 5.7 memeemeee- do-wemmmemme --==d0-==-~ ~-do--
60659 22,20  emmacem—ae [ Y —— --—-do----- --do--
60665 90.1 Glass, vesicular (rake) wem-dg-~--- --do--
60666 15,95  —-emcmeee- do-e—ummn- ~me=dQmmm-= ~~do--
60667 7.66  e-=wme—-e- do=---=m-m= ---~do----- ~-do--
60668 2,91 mmmemmmee- do-——mummee ——m=dO-cw-- ~~-do--
60669 A do-weemmcen “---d0----~ ~-do--
60675 1.30 —-mmemmme- dom-—mmrmmnm mm==dQe=--- ~-do--
60676 8.92  --mmmeeme- do=mmmmnmaem --~~do----- --do--
60677 5,23 —-meemmee- do------~--- ----do----- -~do--
60678 1,25 emmemmeeee do---------- ----do----~ --do--
60679 2,96 —-mem-eee- do----==m==- --=~do~---- -~do-~
61010 64.19 Residue Sta 1------ SRCT
61015  1804. Breccia veined ----dp----- --do--
61016 11729, Anorthosite - ----do----- BSLSS
61017 2.62  Breccia, friable ----dg~---- SRC1/
61130 12.51 DB residue ~ewedO-om~- SRC1/362
61135 245.1 Breccia -=-=dg-=~--- ~-do--



TABLE I. - APOLLO 16 SAMPLE INVENTORY

SRC/DB
SAMPLE OR
"NUMBER MASS " DESCRIPTION “'LOCATION  SCB/DB
61140 74.13 Unsieved fines Sta 1-Traverse SRC1/363

plum’
61141 134.7 <Imm fines -——=d0-==-~ --do--
61142 9.43 1-2mn fines -——=dg~---- --do--
61143 5.38 2-4mn fines L [ TP --do--
61144 5.71 4-10mm fines —===dO===== --do--
61150 16,13 DB residue e SRC1/371
61155 47 .59 Breccia ————dp-—-~= ~--do-~
61156 58.46 Breccian, annealed ¢ [ R --do--
61157 11.26 ----do-=~-- --do--
61158 14.79 —-=—=dQ-==-- --do--
61160 52.7% Unsieved fines Sta 1-Surface SRC1/356
61161 90,0 <imm fines ----do---~- --do-~
61162 5.12 1-2mm fines O~ --do--
61163 3.60 2-4mm fines ! [\ S ~-do-~
61164 2.16 4-10mm fines —e—edO~=--~ ~-do--
61170 16.32 DB residue ——==do-=--- SRC1/364
61175 542.7 Breccia e --do--
61160 93.40 Unsieved fines Sta 7-N of LRV SRC1/369
61181 156.2 <lmm fines -——-do---=-- ~=do-~
61182 9.43 1=2mm fines e O————— --do--
61183 6.23 2-4mm fines -we=do----- ~--do--
61184 6.09 4-10mm fines ----do=----~ -~do--
61190 16.61 DB residue -wm=dQ----~ SRC1/002
61195 587.9 Microbreccia, glassy -——-dg~--~- -~do--
61220 191.6 Unsieved fines (white) Sta 1-Below SRC1/357
surface
61221 61.0 <Imm fines—=----- do--- -e—ndO~---- --do--
61222 6.36 T1-2mm fines------ do--- e [ BE R ~~d0--
61223 9.61 2-4mm fines -e—-do=---- --do-~
61224 10.58 4-10mm fines -~—=do--=-- --do--
61225 3.52 Micro-crystalline -~—-do----- ~-do--
61226 1.53 Plagioclase me——dQm==-- ~=-do--
61240 160.8 Unsieved fines, upper -=~do----- SRC1/352
gray soil

61241 247.1 <Imm fines,upper gray soil ----do-=---- ~~do--
61242 17.26 1-2mm fines------ do------- -e=-do----~ --do-~
61243 13.80 2-4mm fines------ do-=----- ----do----- --do--
61244 13.25 4-10mm fines----- do-=~==-- ~—-=do----- --do--



TABLE 1. ~ APOLLO 16 SAMPLLE INVENTORY

SAMPLE

NUMBER ~ MASS DESCRIPTION
61245 8.25

61246 6.05

61247 2.48

61248 1.71

61249 1.17

61255 1.13

61280 68.49 Unsieved fines
61281 169.6 <Imm fines
61287 10.20 1-2mm fines

61283 6.74 2-4mm fines
61284 3.48 4-10mm fines
61290 7.70

61295 187 .00 Breccia

61500 267 .8 Unsieved fines

61501 466.9 <Imm fines

61502 27.43 1-2mm fines
61503 20.08 2-4mm fines
61504 12.70 4-10mm fines
61505

1.

61510 38.388 OB residue
2
2

61515 2.00 Breccia, clastic {rake)
61516 I S Qe
61517 Y S — S ——
61518 Jd6 0 emmemeee do----esmem
61519 <X S Y —
61525 10.35  commmmmee- dQ=mmmwmm e
61526 4,08  —mmmemeaeo . J——
61527 52 mmmmeee- S
61528 I S — d0mmmmmmmmm
61529 I S —— T ———
61535 23 e dO=mmmmm o
61536 85,99  =m-mcmswm- o —
61537 N7 — A0 mmmmmmmmm
61538 S 7 R — T J—
61539 92: S — P J——
61545 303 [ T Y—
61546  110.7 Glass, vesicular (rake)
61547 17.93  —=mmeeeee- do-=---meemno
61548 24,18  —mmmmmeee- do--~-=mmumme
61549 376  mememme—e- do-===nmmrmn

*LOCATION

Sta 1-Below
surface

Sta 1-Crater
rim

SRC/DB
OR
SCB/DB

SRC1/352

~--do--
-—do--
-edo-—-
--do--

-=do--

SRC1/368
~=-do--
--do--
--do--
--do--

SRC1/353
--do--

SRC1/354

--do--
-=do--
-~do--
--do-~
-=do--
SRC1/372
--do--
--do--
-=-do--
--do~-
asdp--

w-dog~--
--do--
--do--
--d0-=~
--do--



SAMPLE
NUMBER
61555
61556
61557
61558
61559

61565
61566
61567
61568
61569

6157%
61576
61577

62230
62231
62232
62233
62234
62235
62236
62237
62238

62240

62241
62242
62243
62244
62245
62246
62247
62248
62249

62250
62255

62270
62279

62280
62281
62282
62283

MASS

3.46
2.23
.93
3.00
.62

DESCRIPTION

Glass, vesicular (rake)

__________ dOo=memam e

Unsieved fines

<imm fines

1-2mm fines

2-4mm fines

4-10mm fines

Basalt

Breccia, anorthositic
Breccia, anorthositic

Unsieved fines

<Imm fines
1-2mm fines
2-4mm fines
4-10mm fines
Hornfels
Anorthosite
Breccia
Breccia
Breccia

DB residue
Breccia

DB residue
Breccia

Unsieved fines
<1mm fines
1-2mm fines
2~4mm fines

1

TABLE I. - APOLLO 16 SAMPLE INYENTORY

SRC/DB
OR
LOCATION SCB/DB
Sta 1 SRC1/372
—=dQ=n=-- --do--
——eedge———-- --do--
ceendQemm e --do--
S, 1 P -~do--
ceeedO—mmm —do--
-=w=dQ--~-~ --do--
-=m=d-nm--- ~-do-~
memudQmm—-= --do--
“-=--do-~--~ --do--
-~-=d0----- ~-do~-
wmeedOmm-—- ~~do-~
el R EE -~do-~
Sta 2. SRC1/005
~-=~do----~ ~--do--
~---do--=~- --do--
~===do~-~-- --do--
~e==dO= - --do-~
~~-~do-~=~- --do--
~==-d0-m==m --do--
----do-~--- --do--
~==-d0~-~~-- --do-~
Sta 2-Edge of SRC1/006
Buster
—mcedQ - ~--do--
—we=d0mm——- --do-~
~=—==do-~=~- --do--
~===d0-=v-= --do--
---=dQmu--- --do--
-=-=d0=-==== --do--
--=--do--~=-- --do--
----d0----- --do--
=l --~-- --do~-~
-—ned0--n=- SRC1/007
----do=----- --do-~
-—==d0--w~- SRC1/009
-~=-~d0----~ ~-do-~
--eedO-m--- SRC1/011
-==-do--=== --do--
—enidpmmr—- ~~do--
-===d0~=-=~- --do--



TABLE I. - APOLLO 16 SAMPLE INVENTORY

SRC/DB

SAMPLE OR
NUMBER MASS DESCRIPTION LOCATION SCB/DB
62284 14.30 4-10mm fines Sta 2--=--- SRC1/011
62285 3.524 aeea- do----  ---do---
62286 2.91%7  emeaa do-=--  ---do---
62287 2.474 eeeaa do----  ---do---
62288 1.93%9  eeeea do---~  ---do---
62289 1.13% = eeea- do----  ---do=---
62290 27.70 DB residue = eee-- do----  SRC1/010
62295 250.8 Crystalline wew-a do----  ---do---
62305 & 3 10 do----  SRC1/011
62315 .77  Breccia  emeea do----  SRC1/006
63010 51.3 SCB residue Sta 13----- SCB6&/
63320 320.0 Unsieved fines  =—--u- do----  SCB6/426
63321 25.67 <lmm fines  eemee- do--~- ---do---
63322 2.65 1-2mm fines  aee-e- do----  =-~do-~-
63323 2.02 2-4wmm fines e-ma- do----  ---do---
63324 1.14  4-10mm fines a-c-- do=-=-=  -cwdo--~
63335 65.4 Breccia  amee- do---- S5CB6/428
63340 149.7 Unsieved fines  wee-w do----  SCB6/427
63341 25.88 <lam fines  —ee-- do----  ---do---
63342 2.52  1-2mm fines  ao-oa- d0-n==  =w-dOo---
63343 2,13  2-4mm fines  a-a-- do---- ---do---
63344 .96 4-10mm fines  am-e- do--==-  ---do---
63350 23.49  emee- do----  SCBG/429
63355 63.24 Breccia 2 emee- do----  ---do---
63500 201.8 Unsieved fines (rake) = =—=--- do----  SCB4/346
63501 342.5 <Imm fines----do--=--=  —=-w- do--=-=  ---do---
63502 25.29 1-2mm fines«~--do=----  —=c-=- do~---  ---d0---
63503 14,53 2-d4mm fines---do=--=--- —e-a- do----  ---do---
63504 17.34  4-10mm fines  —---- do====  ~-=d0=--
63505 5.41 Breccia, anorthositic  ----- do~mm=  ~--do--~
63506 4.9 Crystalline  —=-=- do~---  ---do---
63507 2.78 Breccia, soil  —e=ea do~----  —=-~do---
63508 2.61  Anorthosite  —eeee do-=---  ---do---
63509 2.05 Crystalline  —=cm- do~--~  ---do---
63515 1.32  Crystalline  —=--- do-=--=  ~—=d0o--~
63520 22.08 DB residue {rake) = —=--- do----  SCB4/345
63525 6.68 Crystalline (rake) = —=--- do----  ---do---

12



SAMPLE

'NUMBER MASS
63526 2.91
63527 %.10
63528 4.12
63529 23.48
63535 6.85
63536 1.02
63537 4.78
63538 35.06
63539 .39
63545 15.95
63546 9.23
63547 4.90
63548 1.13
63549 26.57
63555 3.38
63556 18.10
63557 7.53
63558 7.09
63559 6.04
63565 .94
63566 19.61
63567 3.21
63563 4.06
63569 .43
63575 4.72
63576 1.23
63577 12.41
63578 19.60
63579 11.35
63585 32.62
63586 1.98
63587 20.51
63588 2.40
63589 13,51
63595 2.10
63596 6.40
63597 5.67
63598 12.66
64001 752.3
64002 584.1

TABLE T.

DESCRIPTION
Crystalline (rake)

—— o o

e e i

o i 2

- — ok

e
.t e T e e

. ek ey T Bk e
e
i e ot b 2

. T -
it Mk

————— 1
-y iy

et

- -

- ——— -

-t ) o

Core 38
Core 43

- o
e e e, ot

- ot —

- —— 2
- —— -
————

et v T
et S A e
——

ok
- b o o

e ————— s

- . bt ——

-

——— v o =

- ——— -
- o —
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- APOLLO 16 SAMPLE INYENTORY

SRC/DB
OR
LOCATION  "SCB/DB
Sta 13----—- SCB4/345
~ie—dg-s=m- © ==do=--
¢ EECE --do--
---=~do-=--- --do--
S --do--
=--dg=-=-- ~-do--
PR [ [rpupmpnn --do--
w=-=do--=-- --do--
e—m=dO--==- --do--
=-=d=2--= -~do--
SR -~do--
mwe=dQummu --do--
SRR P — ~~do--
R S --do--
. 1 --do--
w===d0--~-~ --do--
---=do----- --do--
--=--do----~ --do--
----do----- --do--
-==--do----- -~do~~
----do----- --do--
-=~-d0----- --do--
—wm=dQmm-—- -~do-~
U [, JEp. -~do--
Sy, I WS --do~~-
-~--dg~=--~ --do--
~-r=do~--~- ~-do--
-=w=d0o-~--- ~-do--
-===d0-n=--- -~do--
-—-=do----- SCB4/345
----do----- --do--
-~==d0-~--- ~-~do~-
—-w=dO-~--- - --do--
----do----- --do--
--==-d0---~~ --do--
eendD mmmem -~-do--
--=~do---~- --do--
-==-=d0-~~-- --do~-
Sta 4~----- SCB3/
--=-do----- SCB2/



SAMPLE
NUMBER

64420

6442
64422
64423
64424
64425

64430
64435

64450
64455

64470
64475
64476
64477
64478

64500
64501
64502
64503
64504
64505
64506
64507
64508
64509

64515
64516
64517
64518
64519

64525

64530
64535
64536
64537
64538
64539

MASS
112.2

206.9

14.62

28.22
1079.0

27.09
1032.0
125.1

12.34

320.6

495.7
28.38
24.11

Lo,
S
~J
~

— - N )
e
™o
o

102.8
256.6
177.5
124.3

17.76

TABLE 1 - APQOLLO 16

DESCRIPTION
Unsieved fines

<Imm fines
1~2mm fines
2-4mm fines
4-10mm fines

SAMPLE INVENTOQRY

Breccia (black & white rock)----do--«~-

DB residue
Breccia

Anorthosite, glass coated

DB residue
Breccia
Breccia
Breccia
Breccia

Unsieved fines (rake)
<imm fines

1-2mm fines (rake)
2-4mm fines

4-10mm fines

DB residue (rake)
Breccia (rake)

- e me sl e w G e

SRC/DB
OR
LOCATION SCB/DB
Sta 4-Trench  SCB3/399
bottom

“e-=do---un --do--
----do~---- -~do~-~
wm=-dQ-==-- ~~do--
----d0-~~~- ~~d0 -~

sl
----dg--~-~ 5CB1/394
~===do~=~r= el Qe -
---~do-~=-~- SCB3/397
w0~ -- = --do--
~==-do----- 5CB3/398
--~=d0-=-~~~ --do--
----d0~=wm~~ -~do~-
--=--d0-=w~- --do--
wem=dO----= --do--
“-~=d0~~=-- SCB1/396
~ew=d0-~=-- -~do--
wm==dO- - ~-~do--
m=nudQmn--- -~do--
“wm-d0~---- --do--
~emedQ-=mn- --do-~
=m==d0-=--- --do--
--=-dg-~--- --do--
mee O - --do--
-u--d-=--- --do--
-~==d0====- --do~--
--=-do--~~- ~--do-~-
-==-d0~-~~~- ~=-do--
-~--do~-m--- ~=dO~~
~==ndQm---- --do--
-=--d0=w=~~ --do--
~-==do---=~- SCB1/395
~=e=dOQ==-= --do~--
-==wdQ--n-- --do--
wemnd0--un --do--
R« [s P ~-do-~
=0 e --do~-



SAMPLE
NUMBER

64545
64546
64547
64548
64549

64555
64556
64557
64558
64559

64565
64566
64567
64568
64569

64575
64576
64577
64578
64579

64585
64586
64587
64588
64589

64800

64801
64802
64803
64804

64810
64811}
64812
64813
64814
64815
64816
64817
64818
64819

MASS

166.

286.
10.

102.
174.

BN o ST Y

no
— IO WO UIWwWw

TABLE I - APOLLO 16 SAMPLE INVENTORY

SRC/DB
OR
DESCRIPTION LOCATION SCB/DB
Breccia (rake) Sta 4----- SCB1/395
—————————— do~wmwmmmmm -===dg-----  -wdo-~
---------- do==mmmmmmme mw==d0=~===  =nd0--
---------- do~m=mmmmamm ST ETe [ LT TN (s T
---------- domemmmmmme memnQ-emens —adO--
---------- dow==mmmm e wom=dOe=m=m  -=db--
~~~~~~~~~~ dow=enmmamn- -w==d0-====  ~-~do--
—————————— do-emmmmmn mw==Q==m==  ~=dO=-=
—————————— do--~==-==-- ~w-=dp-~~-=  --~do--
Crystalline (rake) SEEE LR
---------- do===--mmmm mwm=gQ==~~~  -~do--
---------- do~=-mmmm e =w==do----~  --do--
~~~~~~~~~~ o E— —===d0--=-=  =-do--
---------- do-w-emmnmm- SEEEY ((EEEEE I [
---------- do-=memmmmen mmmedOmmmen wndQ=-
~~~~~~~~~~ do~=u~emnnm- wewndg--==-  --dO-~~
---------- do~-w=mmmm - --w=d0~=~=-  --d0-~
---------- do-=-wm-mnmnmn mmmedO=mmnn —edO=~
---------- L m===d0-=~=~  ~-d0o=--
---------- do~mmsm e —me=gQenmm 0=~
---------- do-=rmmmmm mmundoe=-~- SCB1/395
---------- do-=nmemman m=n=do~~=-~  ~-do~~
Breccia (rake) ~mm=dQ - -~do--
~~~~~~~~~~ do=--~m==umm- --~-do--~=-  -~do-~
Anorthosite (rake) ----do~=-~- -~do~-
Unsieved fines (rake) Sta 4-Crater SCB3/400
rim
<Imm fines -=-~do----- --do-~-
1-2mm fines SRR Tl [ EEEEY ~=do~-
2-4mm fines el ¢ CEEEE ~-do--
4-10mm fines mrmmdQe i —— --do--
Unsieved fines et ((LE T SCB3/401
<lmm fines mrumndQ - ~~do~-~
1-2mm fines wumndQem~-- --do--
2-4mm fines mmmedO=m——- ~-do~~-
4-10mm fines ~eemdO==~== --do-~
Ultramafic, crushed {rake  =---do-=-~-- w0 -
Crystalline, fine-grained ~---do--~=- ~-do-~-
---------- do-==mmm=n-- “=w=d0==--=  ==d0-~
---------- dom=mmmemen- —mwed@mr==~  ~-do--
Anorthosite,--~-- do-~-(rake)=--~do~=--- --do--
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TABLE I. - APOLLO 16 SAMPLE INVENTORY

SRC/DB
SAMPLE OR
NUMBER MASS DESCRIPTION LOCATION SCB/DB
64825 21.50 Breccia (rake) Sta 4------ SCB3/401
64826 11.33  cmemmeeee- dOwmememaeee oo do----  -—-do---
64827 8.1T mmmmmmee- do-mmmmemeee e do----  -=-do---
64828 97 e dommmmmmm e s doe--=  —=-dO---
64829 2.20 —memeeeen dOmsmmmmecens acel dow===~  —w-d0---
64835 2,32 —memnmeen dommm s s do----  ---do---
64836 1.76 cmeememee do-mmmmmmiee el do----  ---do---
64837 218 —eememeea- dommmmmmeee e dog---~  ---d0---
65010 42.37  SCB residue Sta He-mwes SCB1/
65015 1802.0 Crystalline  —ecew do----  SCB3/
65016 21.02 Glass sphere  —eea- do----  SCB1/
65030 45.0 DB residue  aae-- do----  SCB1/404
65035 4461 Breccia eeee- do-=-=  —-ed0---
65050 32.29 DB vesidue  ec-as do----  SCB3/337
65055 500.8 Crystalline  c-e-a do----  ---do~--
65056 64.78 Glass agglutinate ~ ~---- do~---  ---do---
65070 5.05 DB residuve  —m--- do----  SCB1/403
65075 107.9 Breccia e-—-- do----  ---do---
65090 23.26 DB residue  ee-man do----  SCB3/336
65095 560.1 Breccia, anorthosite  —---- do-=--  ---d0---
65310 45.08 DB residue  a-ees do----  SCB1/405
65315 300.4 Breccia (put into  —---w do----  -=--do---
rake DB)

65325 67.87 Anorthositic (rake) —  ----- do==--  -—==d0o---
65326 36,40 —mmmmeme-- 1 L do---- -=-d0---
65327 6.97 —ecmea- do=-mmmmmee el do--~-  ---do---
65328 1.28 e dommmmm e e do---~ w==d0-~-
65329 1.92  —mememeee o do=-=mvmm e - Sta 5-m=mm- ~—-dO---
65335 1.63  wrcemmmean G0=cmmmmm=n mmeea do---- -0
65336 X T do--=-==on--  —ee-a do---- ---do---
65337 11.57 Breccia {rake)  ceee- do=r==  ~c=d0~=-
65338 2.65 memmeeeee- (R et do---- w—=d0~-=--
65339 1.62 —ceoeeeaee do-wmmem e meee do-==-~ -w-d0---
65345 I SRS [ dow=m=  —=edO==~
65346 B0 e do-=m-mmmeee e do~--- ---d0---
65347 A3 meamem e do--=--mmen —emea do----  ---do---
65348 11.66  Glass, vesicular (rake) = --==- do----  -=-d0---
65349 7.58 e do--w-vcmmas aee-a do---- ~==d0 =~
65355 4,94  —mememmme- e I do-~--  ---do---
65356 2.53 mmeemmmee do--commeeme eees do----  ---do---



TABLE I. - APOLLO 16 SAMPLE INVENTORY

SAMPLE '
NUMBER  MASS DESCRIPTION
65357 18.76  Crystalline (rake)
65353 7.02  mmmidommeedQmmmdimmenn
65359 2!53 qq@-eaaqugdpaaaaaqaaaq
65365 2.16 mmmmmemme e Qm m———
65366 8.48 Glass, fragment ({rake)
65500 413.0 Unsieved fines (rake)
65501 150.0 <Tmm fines=---- do==~==
65502 9.50 1<2mm fines----do-=-~--
65503 23.24 2-4mm fines----do-----
65504 22.48 4-10mm fines---do~----
65510 171.3 Unsieved fines (rake)
65511 190.2 <1mm fines----- do-----
65512 14.68 1-2mm fines----do-----
65513 20.21 2-4mm fines----do-----
65514 13.98 4-10mm fines-=-do-----
65515 50.25 Soi1 clods (rake)
65516 10,49  weecmmmeee 7
65517  11.85  =-==-m--u- P
65516 D A d0-mmmmmmmmm
65519  10.58  ===c-=mmee R
65525 yA1: & S— P
65526 3.545  —mmmmmmee- e ——
65527 2.800 —-mmmmie-- e ——
65528 N1 - S —— PR —
65529 N1 —— S
65535 2.658  —=mmmmmme- e T
65536 1INy S — 7 E—
65537 2,426  =m-=mmmm- P
65538 %V —— do--=--mm==
65539 7R T: [ — 0 mmmmm e mm
65545 1.797  =-mmmmmmae i1
65546 1.346 ~==meeeeeo do--==-mm=uu-
65547 1.587  —-mmmmmee- d0=mmmmmmmm
65548 3.023 —-m--mmeee do=mmmmmmme
65549 ) R—— S
65555 2,202  —mmmmmmmme [ ——
65556 1.170  ~—==e=meezdo-—--=-----
65557 | PR J— do-=-=-==-=-
65558 1.695  =-m-mmmmm- T S—
65550 K & R S — S ——
' 17

SRC/DB
OR
LQCATION ~ SCB/DB
Sta Sem-- SCB1/405
SN [ FAPRRN -—=do~---
’ mhhqddﬁaa -—-dO--—
e mmm ---do---
VY, P Y -=-do~-~
====dQ-=- SRC2/333
~windQmnm --~d0o---
----do--- -~-do---
----do--- ---do---
-===dQ~=~- ~==d0-~-
--=~d0=-~- SRC2/332
--=~do--- ---do---
----do--~ --~do---
-w=--dQ~-- ~~-do-~~
—===dQ~~- ~eedO--~
we--do--~- -~-do---
-~--do-~- ---do---
~w--d0o--- -=~=d0---
-w-=do---- ---dp---
~~=-do--- -==d0---
----do~~~ ~~-do---
-~--do--- --~do---
----d0o--- ---do=-~-
-~--do-~- ---do---
~==-d0-=- ---do---
—e—2do--- -~-do---
----do--- ---do---
——--do--- ---do~=~
----do--~ ---do---
-~--do--- ---do--~
-~--do--- ~~-do---
-w-=do--- -~=do-~~
-~-=-do--- ~=~d0~--
-~--do--- --~do~---
--—-dg--~ ---do-~-
-~--do-~~ ~=~do---
----do--- ---do---
----do--- -~-do---
----do--- ---do---
-~--do--- -~-do-~~



SAMPLE
NUMBER

65565
65566
65567
65568
65569

65575
65576
65577
65578
65579

65585
65586
65587
65588

65700
65701
65702
65703
65704

65710
65715
65716
65717
65718
65719

65725
65726
65727
65728
65729

65735
65736
65737
65738
65739

65745
65746
65747
65748
65749

MASS

1
1

W R OY W

92.
171.

91.
31.
14,

10.

e

oy

wWwhpPporToy

.852
.998
.289
.808
.873

907
906
.706
320
612

.294
.763
147
.629

"DESCRIPTION
Seil clods (rake)

_q_‘qq____do___-____-“

PRI [+ T R

Plagioclase (rake)

Unsieved fines (rake)

<Imm fines~~rw-- do---
1=-2mm fines~~=~=do~~~
2-4mm fines-----do--~

4-10mm fines~==~do==-

Rake sample
Breccia (rake)

TABLE I, - APOLLO 16 SAMPLE INYENTORY

SRC/DB
: OR
LOCATION  "SCB/DB
Sta §---- SRC2/332
_;-—dom;_ _m_do___
L Fo P --=d0~~-
-===d0o--- ---do~---
[ T ---do---
a—=-dg--- -~-do---
——---d0--- ¢ (L
----do--~- --~do=--~
e [ e ——=q0=--~=
e ¢ (s T wm=(0---
—— Q- -—wdo=--
wmmndQe-- —==dQ~---
e --— ~wedo---
amedp-m- (O m
Q- SCB1/402
wmemgQ--- R L EEE
' [ -=do---
—ee=dg--- e (I
wmm=dO=--= - --=do---
——megO~ SCB1/334
wm==dO=-=-- ---do---
———=-d0--- BN [ e
———=d0o--~ -==do---
wm==d0o--- —m=d0-==
~—--do--- —e-do---
“—-=do--- memdQm
e { (VL -==fo~--
—===d0~~~ ~=~do--~
w-==do--- ~—-do---
~--~dq--- —=do---
~—--do--- —ed0---
-=~=-d0~-- -==d0---
wm==d0--- =g - -~
~we=-do--- —mmdO=-
-—w=-do--- N [
weuedg--- ---do---
ceeedQe—m ---do-~-
—-—e—=-d0--- ---do-~~
—me=d0--~ --~do-~-
—eeedQ--~ e (Ot



TABLE I. - APOLLO 16 SAMPLE INVENTORY

SRC/DB

SAMPLE | | R
‘NUMBER MASS " DESCRIPTION LQCATION ~ "SCB/DB
65755 1.42 Breccia (rake) Sta 5---- SCB1/334
65756 I S S —— ~ie=do--= | =-=do---
65757 26. 20 ——u-ui-'-’-'..-.l_;‘..(-\do';.;.'q-a.._'—-'a.. -'.-—:.n.do'.'c... —--dO—---
65758 5.95 aemimamcandgmansesioes m=adg=n- ---do---
65759 70 i Y emndp--~ ~~=do~~~
65765 LIPS - — d0mmmmm e mmeedO=-- m=dO=n-
65766 LI} R e— O mmmmm e —m=dQ--- - --do=--
65767 17.51 Agglutinates, glassy (rake} ----do--- ~==d0o---
65768 3,25 memmmmmee d0mmmmmmmmmm ———-dg--- S
65769 2,74 e dg-mmmmmme- ~===d0--- we=dQ-n-
65775 350 sememmeeee dg-===-====== —===do--- ---do-~-
65776 2,33  emmemmaaa do=m=mmmmmnm ~—e=dp--~ ---d0~~~
65777 16.53 Crystalline (rake) ~=--do--- --~do--~
65778 12.22 —eecwaeea do-—mmm e ~==-=dp--- ~~~d0o-=-
65779 12.71  —mmemmea- doemmmmmmmnn -===d0-=-- ---dg-~--
65785 516 meemeee do--mwmrm e ~=endo==~ SCB1/334
65786 83.02 Breccia (rake) s [ T ~==dp=-~
65787 8.28 S dom=wccmmmmw weeedo--- ---do---
65788 9.32 —meeveeme- do--mmmmmmn ~=—=do~--- ---do~~-
65789 12.24 Anorthosite, granular (rake) ----do--- ~--do---
65795 6.84 Anorthosite, gabbroic (rake) ----do--- ---do-~--
65900 233.2 Unsieved fines (rake) Sta 5-15 ¢cm  SCB1/406

below surface
65901 393.2 <lmm fines=~==m- do-=~~ -~z~do--- ---do---
65902 14.84  1-2mm fines----- do---- mm=dg--- ---do---
65903 11.40 2-4mm fines-----do---- ----do--- ---do---
65904 9.51  4-10mm fines----do--- ~--d0--- —--do---
65905 12.08 Sta 5---- ' ---d0---
65906 6.584 | ——-~d0--- —--do---
65907 4,658 -m—ed0--- ~=d0-=~
65908 2.162 -===do--- ---do---
65909 2.024 e [ ---do---
65915 2.060 -—==do--- ---do---
65916 0.994 m——edQ-== e [ B
65920 12.06 Rake sample --—-do--- SCB1/335 -
65925 3.82 Breccia (rake) " =e=—d0--- -—=d0-=-
65926 3.03  ec-memmmen do=m=mmmm e -=-~d0~~-- ~---do---
65927 W72 e dom-m=mmmmun --~~do--- ---do---




TABLE I. - APOLLC 16 SAMPLE INVENTORY

SRC/DB
SAMPLE OR
NUMBER MASS DESCRIPTION LOCATION SCB/DB
66030 50.49 Unsieved fines Sta 6---- SCB1/407
66031 75.6 <Imm fines------ do--- “w-=do--- ~~-do---
66032 2.99 1-2mm fines----- do--- -—~=dQg~-~- ---do---
66033 2.16 2-3mm fines----- do--~ ~mmwdQ--- ---do---
66034 3.36 4-10mm fines----do~-- ----do--- -~~do-~-
66035 211.4 Breccia -==~d0--- e mdO~ -
66036 4,384  --do--- e i (R --~do---
66037 3.718  ~-do--- -m==d0o~-~ ---do---
66040 166.5 Unsieved fines (gray soil} ----do--- SRC2/338
66041 357.4 <Imm fines------ do---m--- -—=edo--- ---do-~-
66042 19.5 1-2mm fines----- do-~un-w- T« [ --~-do---
66043 15.5 2-4mm fines----- do--wmmum et [ e ~—mdQ---
66044 11.3 4-T0mm fines----dg=---=m-- -~~-do---~ --=do-~--
66050 30.36 DB residue -——-do-~-~ SCB1/408
56055  1306.0 Breccia ~--~do-~~ -~~~
66070 8.06 DB residue ~r==dor-~ SRC2/409
66075 347 .1 Breccia ----do--- -——do---
66080 106.1 Unsieved fines (white patch ~~-~do=~- SRC2/339

on regolith)

66081 177.3 <lmm fines-------- dom-mmme e do--- -=-do-~-
66082 9.85 1-2mm fines--===-- do-mmmmm m——m do--- -=-do---
66083 4 .53 2-4mm fines---wm-- doummmms —mmem do=-- -~=d0-=--
66084 3.13 4-10mm fines------ dOmmmmmem e do--- ---do---
66085 3.66 ———=do--- -—=do-~-
66086 2.027 ~m==d0--- ——edQ-=-
66090 9.47 DB residue ~--=-do--- SCB1/410
66095 1185.0 Anorthosite -—---g0--- ~--do---
67010 459 .5 Residue Sta 11--- SCB7/
67015 1194.0 Breccia ~-—--do--~ ~eedQ=---
67016 4262.0 --do--- ' L BSLSS
67020 357.6 Residue it [ et ~m=dQ-=-
67025 16.06 Anorthosite wemedp--- -~-gdo-~-
67030 .77 Fragments ¢ [ T SCB7/382
67031 52.73 <Imm fragments --=-do--- ---do---
67032 13.30 1-2mm----do--- ~===do--- -~=do---
67033 14.88 2-4mm----do--~ —mendO--- ~-=do-~--
67034 14 .55 4-10mm---do-~- ———=do--- --=do-~-=

67035 245.2 Breccia ~---do-~~ ---do---
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TABLE I - APOLLOC 16 SAMPLE INVENTORY

SRC/DB
SAMPLE " OR
NUMBER MASS DESCRIPTION LLOCATION SCB/DB
67050 18.54 DB residue STA 11--- SCB7/383
67055 221 .88 Breccia ----do--- ¢ [\
67070 .70 DB residue ~---do--- SCB7/384
67075 219.2 Anorthosite -e-=dQ--~ -mmdQ---
67090 3.86 DB residue ———~do--- SCB7/385
67095 339.8 Breccia mm==dO~== mm=dO~~-
67110 17.28 DB residue ~e==d0~-- SCB7/386
67115 240.0 Breccia mewedQ--- ¢ [V
67210 276.9 Breccia -~--do--- SCB6/PDB1
67230 938.34 Breccia -—e=d0o~-~ SCB6/PDB2
67410 58.72 DB residue meendO--- SCB6/387
67415 174.9 Breccia, anorthosite -~--do--- ~~=d0---
67430 23.26 DB residue ~===do-~- SCB6/415
67435 353.5 Breccia : ~m—=dQ--- ~m=dQ---
67450 217.2 DB residue wmmedO--~ $CB6/416
67455 942 .2 Breccia m=m=dO--- -—~do--=
67460 123.7 Unsieved fines (fillet soil)----do--- SCB6/417
67461 222.2 <Imm fines wm=mdQ--~ ~—=d0---
67462 17.4 1-2mm fines : w==-do--- ~--do--~
67463 6.24 2-4mm --do-- cmm=dD--= ~==-do--~
67464 .70 4-10mm fines (fillet soil) ~---do--- ~-=do-~-
67475 175.1 Breccia -—e~do--- SCB6/418
67480 - 87.05 Unsieved fines (ref soil) ----do--- SCB6/419
67481 132.7 <Imm fines ~-~-do--- ---do~--
67482 14.65 1-2mm fines " VL --~do--~
67483 8.37 2-4mm fines we==do--~ ---do---
67484 6.02  4-10mm fines o ~m=rdO--= ~--do-~-
67485 6.55 Crystalline, aphanitic mm Q= = ---do~-~
67486 5.80 Glass . wemmdO--- --~do-~-
67487 2.65 Crystalline, aphanitic Y [ wu=dQ=n-
67488 2.25 Crystalline, aphanitic o mmQ === ~---do---
67489 2.06 Crystalline, aphanitic ~===d0o~--- ---do--~
67495 1.34 Breccia it [ -==do~~-
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SAMPLE

‘NUMBER MASS
67510 9.22
67511 53.5

67512 14.46
67513 19.39
67514 31.03
67515 60.8

67516 14.38
67517 9.65
67518 3.74
67519 2.04
67525 2.52
67526 2.44
67527 2.40
67528 1.24
67529 1.13
67535 .99
67536 1.20
67537 1.29
67538 1.77
67539 2.12
67545 .88
67546 50
67547 .83
67548 1.36
67549 43.1

67555 3.54
67556 8.21

67557 3.30
67558 2.56
67559 32.9

67565 10.43
67566 4,31
67567 11.51
67568 1.05
67569 7.27
67575 4.47
67576 3.98

'DESCRIPTION

Unsieved fines (rake soil)

~ < 1mm fines
1-2mm fines
2=4mm fines
4-10mm fines (rake soil)
Anorthositic, granulated

(rake)
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TABLE I. - APOLLO 16 SAMPLE INVENTORY

SRC/DB
OR

LOCATION  SCB/DB
Sta 11--- SCB6/420
comndQmam  meedgen-
ammmdOms =eedoee-
cemedQumm  =endOn--
em=dO--- ---do---
rredenn  ===dg-n-
ceedOmen mmedOe--
mwndQure  wmndgea-
cmmndQumn waedm--

N ;) S
~===dO==~ ~--do---
ceeedQum=  mm-dO---
mmedom==  ==-do---
) - -=-do---
emeedgee= =medO---
em=dOmn- -==do==~
ecndQunn —e-do---
eeedQenn O
cewedgeme -oego---
mmmmdQem=  ==-d0---
cenedoemm weedQe--
cemedQe=n  =--dg---
e dQeme P
----dg=~- --~d0---
cmx-dOe==  =--do---
_____ - wmed0 -~
----- do--- ~=~d0==-
eeedg—mn wmndQmnm
wawdo--~
semed0-==  =-:do---
ceedOmm=  wm=dO-=-
-===d0=== wendQw-~
wemedpm==  ~endo---
vmmmdQm—— w==dg-=-
wonedOuen  mmedO---
SN [ LI wmedQ==-=
wamedfmen  m=ed=--



SAMPLE

NUMBER ~ MASS
67600 2.17
67601 161.8
67602 13.45
67605 6.16
67604 2.62
67605  44.52
67610  66.83
67615 8.77
67616 21.29
67617 . 14,32
67618  11.17
67619 6.15
67625 6.72
67626 19.19
67627  79.64
67628 49.71
67629 32.84 -
67635 9.12
67636 3.23
67637 2.3
67638 7.23
67639 7.34
67645 .84
67646 3.94
67647  47.72
67648 7.88
67649 1.60
67655 4.1
67656 1.93
67657 1.70
67658 1.35
67659 1.62
67665 5.88
67666 5.47
67667 7.89
67668 3.58
67669  12.54
67675 1.07
67676 2.33

TABLE I. - APOLLO 16 SA!

DESCRIPTION

Unsieved fines (rake soil)

<Imm fines {rake so0il)
1-2mm fines
2-4mm fines
£-10mm fines

Breccia

DB residue (rake)
Crystalline (rake)

- - i 23
.
-

A ki
-

- -
— -

.

(rake)

-
G Rk e

- s

Ultramafic, crushed (rake)

0

N e e M b e

Ay vy b -

B kg ot s g ok

ey ot e e W

e

-

T

1 -

-

i i gt i s T -

Crystalline (rake)
Breccia (rake)

Glass, vesicular (rake)

Crystalline (rake)
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wi IRVENTORY

LOCATION
Sta 11-Crater

Crim

e = ——
SR o o
N . Io Tupop
mecndQ-—-
N T Fore

—mew] -
vemmd -
Y, [s papus
S Is Proe
Y P Ty
e Iy Yoy

Qe —-—
SRS [ pepa
camndQm——
) -
wemedO---

R, (s Topup
e I [

_--_dq_--
PSS I, Jepupe

PR [ Yo

Y, T o
JUPE, [, Y
Ry [ Py
Y ' P
SRS 'y g

S T

wmenQm—-
UPRPOT, ['s e
] -
n--_dq-__

NPT, 7, P
wm i (] ) e
", 7, g
wemm Q-
wmmwdQ-——

PR, [ Yoouy
s (] () e

SRC/DB
OR
SCB/DB

SCB6/422

-
emdO=-==
R, Ty g
o
wawl]Q——

SCB6/421
N, I, Yo
Y [+ T
S S o Ty
I 1 Yo,
] ()

_--do--_
e T

—entdo---
~==lQw=--
e

—u=t]Qm=-

N [ oy
—mmdO -
Q-
Y P yopop

ST, o prunps
——rdo~-=-
[SREY, Fo porare
mwuem-
JUYEUOY, o Jupepm

=
—-r-dop——v-
Q-
NN, I, Y
Q-

Y, o ey
() -
RS, o Rope
OppuY, s Yoysa
wu=te--

e
UG, [ Jyups



TABLE I. - APOLLO 1 SANMPLE INVENTORY

SRC/DB

SAMPLE OR
NUMBER MASS DESCRIPTION LOCATION  'SCB/DB
677Q0 142.6 Unsieved fines (rake soil, Sta 11---- SCB 4/388

white)
67701 235.0 <1mm fines “==-do-~-- ~—-do---
67702 21.69 1-2mm fines ~——=-d0=-- “-~do---
67703 13.71 2~4mm fines ———-do--- -~-do---
67704 7.47 4-10mm fines ----do--- ---dg«--
67705 6.57 Breccia ----do--- ===d0= -
67706 2.08 ememmme-eo do-mmmmmmmme -——-do--- mmedQonm
67707 1.84 mmmemmeee do=--mrmnmme —me=do--- wan(Qumn
67708. 1,43 —mmmmemeee dommm e N i S eeedQ=m—
67710 133.39  Unsieved fines (rake) ----do---  SCB 4/423
67711 205.3 <Imm fines ----do--- ---do---
67712 34.84 1-2mm fines ----do--- --~do---
67713 22.45 2-4mm fines ~~--do~-- -==d0---
67714 12.66 4-10mm fines (rake) —==—df--~ w==dQm--
67715 9.44 Breccia (rake) —mw=dQ= --=-d0---
67716 17,02 ~emmeeeea do-——mrmmmme —~—-=do--- --=do---
67717 5.56 e do-=mmemmma T [+ et e [
67718 41,05  cmmmemmeee do==-m-mmm ——wndQ-=- ---do---
67719 2,13 mmmmmmeeo do=-mm=mmmmm -—--do--- ---do---
67725 5.85  —mmmmem—- do-—~mmmmmmm -=--do--- ---do---
67726 4,53  ccemmmmna- [+ O —-—-do--- P P -
67727 1.80 -~ Glass, vesicular (rake) ----do--- ---do~--
67728 9.25  meemmmmenn do-mm—mmamm ----do--- ---do---
67729 73.2 e dO-—msmm e ~===do~-- w==do~--
67735 13.30 Crystalline, fine-grained ----do--- -——=d0-=-

(rake)
67736 14.92 —w—mmeee- do-------~-- ----do--- —e—(0-=-
67737 .56  w-—m—we——o do—-wmmm e e ((EEE -——=dO-—~
67738 5.84  «-—-- et ¢ (| R TR -—=ed0-=- ——=dO=—--
67739 2.03 wmmmmmee do-—mmrmme -e==d0~-- ——-d0-=-
67745 3.53 e do-—mwmmmm ~~--do--- —emdQ---
67746 3.47 smmmemmeee do--wmm s e mndQ - “eeQmm-
67747 6.30 wmm—eeeeee do=mmmmmmmem m——edg--- ~==d0---
67748 4,74 wmmmmume 0 ~---d0o--- --=do---
67749 11.47 Breccia- (rake) ' [ —en(0--~
67755 7% J S —— [ JE—— R —--d0--~
67756 4.82  mmmmmmew Q= m e m e m===d0--~ eemdQemm
67757 4,83  —-mmmem—ee- do-mmmmmmmm- we—=dQ-~- O mm
67758 4,06  -mmmmmome- dommmmmmmmm --=-do--- ---do---
67759 4.56  ——mmmemme- do=--~----=- -=-—-do--- e Qmmm



TABLE I - APOLLO 16 SAMPLE INVENTORY

SRC/DB

SAMPLE OR
NUMBER MASS DESCRIPTION LOCATION SCB/DB
67765 1.73 Breccia (rake) Sta 11---- SCB4/423
67766 5.47  ceevemeea do~-memm———— ~—--do~-- R, T yape
67767 1.67 ~mmmmeen do---=-=-n-n -—=-do--- ---do~--
67768 99 e do---—mmmmm- -——-do--- ---do--~
67769 3.05 eemmmee- do-=ememme e ~--=do-=- -nmdO---
67775 6.58  cmmmmeeeeo do---====u-x [ Jp ~e-do-~~
67776 3,10 wemmeemees do-mm—meee e m—eedo--- -—=do--~
67910 180.3 Residue —me=dO=-- SCB4/
67915 2559.0 Breccia ----do--- ~~~do--~
67930 8.51 Unsieved fines -—--do~-~ SCB4/389
67935 108.9 Breccia --—--do~~- ~-~do--~
67936 61.82  ——m—mmemme do~-r=mmom-= --w-~do-~- —redOmm~
67937 59.67  smmemeean do--=mmmmmm -——-do-~~- ~m=dO~--
67940 27.22 Unsieved fines Sta 11-E-W SCB4/390

' ~ split in

bouider

67941 105.9 <lmm fines ----do-~- ---do---
67942 12.23 1-2mm fines ----do~~~ ---do---
67943 9.36 2-4mm fines ~~-~do--- ~m=do---
67944 8.59 4-10mm fines -—--do~--- ---do-~-
67945 4.37 Metaclastic ----do~-- ---do---
67946 3.20 Breccia ---~do--- ===
67947 2.43 cmmmmeeee dg---mm e T Rts o me=dO--~
67948 1.59 Crystalline —mwedo--~ ---do---
67950 8.21 ~m==dO~--- ---do---
67955 162.6 Breccia ----do--- ~-~do---
67956 3.70 Crystalline -~--do--- ---do---
67957 1.73 Breccia —-=-do--- ~-~do---
67960 12.11 Unsieved fines ----do~--- SCB4/391
67970 3.15 DB residue ----do--- SCB4/392
67975 446.6 Breccia ~=e=do~-~ ~—rdo---
68001 840.7 Core 36 Sta 8----
68002 583.5 Core 29 ~---do~--
68030 2.85 DB residue -—==do--- SCB3/413
68035 20.96 Breccia --~~do~--- --~do--~
68110 35.76 DB residue ----do--- SRC2/340
68115 1191.0 Breccia -—e=gQ--- ---do---

25



SAMPLE

NUMBER MASS
68120 90.49
68121 141.9
68122 10.92
68123 7.36
63124 8.65
68410 1.46
63415 371.2
68416 178.4
68500 304.5
63501 521.1
68502 37.80
68503 25.170
08504 17.27
68505 1.30
68510 17.48
68515 236.1
68516 34.04
68517 13.13
68518 29.82
68519 10.56
6852 38.96
68526 . 7.21
68527 3.03
68528 1.08
68529 7.03
68535 3.04
68536 1.85
68537 1.41
68810 72.3
68815  1826.0
68520 83.73
68821 123.9
68822 7.35
68823 3.52
68824 1.50
68825 8.658

DESCRIPTION

Unsieved fines
<1 mm fines
1-2 mm fines
2-4 mm fines
4.10 mm fines

Crystalline
Allivatite

Unsieved fines (rake soil)
<1 mm fines
1-2 mm fines
2-4 mm fines

" 4-10 mm fines

Breccia

Crystalline

Breccia (rake)

__________ dOmrmmeme =

__________ dommem e

__________ s [ TS

__________ do____,_____

Crystalline, fine-grained
(rake)

__________ oo J

__________ QO mmmm e e e

Breccia (rake)
Glass, fragment (rake)

Crystalline, fine-grained

{rake)
__________ do__________
__________ domemmme =
Residue
Breccia

Unsieved fines (fillet)
<1 mm fines—=--- do--~---
1-2 mm fines----do--~--
2-4 mm fines----do-~-==
4-10 mm fines---do-----
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TABLE T. - APOLLO 16 SAMPLE INVENTORY

SRC/DB
OR

LOCATION SCB/DB
Sta §------ SRC2/374
Qe —mrdO=m=
I PO ---do---
U Vo Py —u~-do=---
maemQem——— -—=do~--
SNV Iy P SRC2/341
ST Y— SRC2/341
cemdQmmm e SRC2/341
e ———— SCB3/412
e edQmmmme ——~do==-
e -~
S, T s, ---d0o--~
e ———— m—ldQe--
Y I Jvu ~—=dQ---
Y I TP SCB3/411
el m e ——=d0==~
e ———— ~—ndO=--
ORI, ['y PR -—do-=--
FOSPTG o P —-=do--~
Q= ——— -w~do---
N T ——-do=-~
SN o Ry --=do=-=-
eeadQm e —-=do---
S 1, YR ---d0---
=l ——— s VLB
Y, | —-~d0-~-
(= ———— —med-~-
Qe ---do-~-

PTG o PR SRC2/
Q= SRC2/343
——==dO=m——- SCB1/375
(O ——— -==do-~--
—eedQmm - -~-do~=-~
G ——— -=-dp---
(O -—=d0-=-~
———do-—-=-= ~—=g0-=--



TABLE T - APOLLO 16 SAMPLE INVENTORY

SRC/DB
SAMPLE OR
NUMBER MASS DESCRIPTION LOCATION SCB/DB
68840 154 .46 Unsiev§d fines (reference Sta 8~---- SCB1/ 344

soil
68841 266.6 <lmm fines—==wm-- dom—mw- EE T« [ ~~~do~--~
68842 14.36 1-2mm fines~-~--- do-~--- S Ts [ Lo -=~do~-~
68843 8.89 2-4dmm fines—=--~- do---~- =m0 e -—do~~-
68844 5.01 4-10mm fines----- do--==n -m==d0=~- =l Q-
68845 4,556 T [o ppa mmmdg---
68846 2.284 ——medo-~~ mendQ- -
68847 2.854 ¢ [T w==dQ=-~-
68848 1.770 mmmedO=m- w=edo-=-
69001 558.3 Core 34 Sta 9--~- SRC2/CSVC
69003 0.0 Surface sampler 1 ~me=do--= SCB1/
69004 0.0  —wu-- do~wmm e m - 2 ~m==do--~ w--do~-~
69920 71 Unsieved fines (skim soil) ----do--- SCB3/376
69921 12.9 <imm fines el Q- (e
69922 2.8 1-2mm fines ~==-do-~- ¢ [ I
69923 1.7 2-4mm fines wme—dO-~- ~=~do=~~-
69924 1.3 4-10mm fines —=~=d0-~~ ~==do--~
69930 4.13 DB residue ¢ [ SCB3/378
69935 127 .57 Breccia cemedQ--~ ~-~do---
69940 149.4 Unsieved fines (scoop soil} ----do--- SCB3/377
69941 254.7 <Imm: fines -—=~~d0-~~ wmedQ- -
69942 11.85 1-2mm fines -~-~do--- Ryt [V
69943 8.07 2-4mm fines ~m==do--- -=-do---
69944 4.47 4-10mm fines -=—=d0--- “--do--~
69945 6.88 Crystalline ----do--~ w-=d0~~-
69950 3.77 DB residue -==-do--- SCB3/380
69955 75.94 Anorthosite -==-do~~- Q-
69960 171.0 Unsieved fines Sta 9-under  SCB3/379
bouTlder

69961 307.9 <Tmm fines -===d0--~ wmm(Q---
69962 13.93 1-2mm fines wmm O - ~-~--do---
69963 9.93 2-4mm fines m==ud~-- ~m~dO~--
69964 4.80 4-10mm fines w-==d0~-~-- ~-=do~~--
69965 1.1 Breccia, glass veined -~-=d0--- --=-do~---

LIST OF ACRONYMS

CSVC Core Sample Vacuum Container
DB Documented Bag

PDB Padded Documented Bag

SCB Sample Collection Bag

SRC Sample Return Container
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TABLE 1I. - APOLLO 16 ROCK SAMPLES WEICGHING MORE THAN 25 GRAMS
ORIENTATION*
SAMPLE HEIGHT LABORATORY FOR
NUMBER (q) LUNAR TOP LUNAR NORTH ROCK TYPE# STUDIES
+ T

60015 5574.0 - insuf photo |
60016 4307.0 - insuf photo ! TS
60017 2102.0 - unsuccessful Y TS
60018 1501.0 5 T v
60019 1887.0 B S/
60025 1836.0 N B/W I TS
60035 1053.,0 B N/W [
60055 35.5 +oo smal | |
60075 184.0 broken I
60095 46.6 too small Glass
60115 133.0 s5/8 S/E
60135 138.0 deferred i1
60215 386.0 broken |1 TS
60235 70.1 too smal!l 1
60255 871.0 W/B T v TS
60275 255.0 5/B S/T (v
650315 788.0 T E/N f11 TS, CA,
60335 318.0 5 T/ o CA, TS
60615 33.0 rake Pt
60619 28.0 rake I
60625 117.0 rake 111
60636 35.6 rake P
60639 ]75.0 rake |
60645 33.5 rake LV
60665 90.1 rake GIaSS
61015 [803.0 T S [V TS
61016 11729.0 T E I Ch, TS
61135 245.0 N E/B
61155 47.6 T S Y
61156 58.5 S E/B 1t CA, TS
61175 543.0 T W
61195 588.0 T E [ GR
61295 187.0 B/W W/T | CA, TC, NG, TS
61536 86.0 rake |
61546 .0 Fake Glass
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TABLE II. - APOLLO 76 ROCK SAMPLES WEIGHING MORE THAN 25 GRAMS (Cont.)

ORIENTATION*

SAMPLE WEIGHT LABORATORY FOR
NUMBER (g) LUNAR TOP LUNAR NORTH ROCK TYPEE STUDIES

+ +
62235 320.0 W/B W/N 1H CA, TS
62236 57.3 S E/T i
62237 62.4 S E I
62255 1192.0 T S/E I
62275 4430 B W [ TS
62295 251.0 B W I GR, TS
63335 65.4 broken | CA, TS
6335b5 68.2 broken |
63538 35.1 rake P11
63549 26.6 rake 11
63585 32.6 rake ]
64435 [079.0 S/E T Y TS
64455 56.7 Too small [
64475 [032.0 B E Y
64476 125.0 T W Y GR
64535 257.0 rake Y
64536 177.0 rake Y
64537 124.0 rake Y
64538 30.0 rake v
65015 1802.0 unphotographed [ 11 GR, TS
65035 446.,0 B E i
65055 501.0 W/N W/8 RN GR
65056 64.8 too smal i Glass
65075 108.0 broken [
65095 560.0 unsuccessfu| I TS
65315 300.0 unphotographed H TS
65325 67.9 rake [1
65326 36.4 rake [
65515 50.2 rake Clod
65715 3.4 rake i
65757 26.2 rake RY
65786 83.0 rake I
66035 211.0 B N ! TS
66055 1306.0 W/B S 1y
66075 347.0 T W !
66095 [185.0 B S I CA, TS
67015 [194.0 broken [ TS
67016 4262.0 B/S B/N/W I
67035 245.0 broken I
67055 222.0 S/T S/E RY
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TABLE II, - APOLLO 16 ROCK SAMPLES WEIGHING MORE THAN 25 GRAMS (Cont.)

SAMPLE
NUMBER

67075
67095
67115
67210
67230
67415
67435
67455
67475
67515
67549
67556
67559
67605
67627
67628
67629
67647
67718
67729
67915
67935
67936
67937
67955
67975

68115

68415
68416
68515
68516
68518
68525
68815
69935
69955

1190.

371,
| 78.
236.
34,
29.
39.
1826.
128,
75.

WEIGHT

)

219,
340,
240,
277.
938,
175.
354,
942,
175.
60,
43,
82.
32,
44,
79.
49,
32,
47,
41,
73.
2559,
109.
61,
59.
163.
447,

OO~ OONOIOO~-ITO TV OOODOOOOCOO OO

ORIENTATION*
LABORATORY FOR

LUNAR TOP LUNAR NORTH ROCK TYPE# STUDIES
+ +
broken | CA, TS, TC
insufficient photography [
broken I
nct processed Padded Bag
nct processed Padded Bag
broken I
B N |V TS
broken I
unphotographed Y
rake I
rake Y%
rake v
rake I
rake [
rake Glass
rake Glass
rake GClass
rake I
rake [V
rake Glass
insufficient photography Y
broken Y
broken IV
too small |V
broken [ CA, TS
deferred Glass
E N Y TS
5/T T/E P GR, TS, CA
E N (11 TS
rake IV
rake R
rake RY
rake P
S/T/E S Y CA, TC, TS
toc small v GR
too small H GR
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TABLE II. - APOLLO 16 ROCK SAMPLES WEIGHING MORE THAN 25 GRAMS (Conc.)

ORIENTATION*
SAMPLE WEIGHT LABORATORY FOR
NUMBER (g) LUNAR TOP LUNAR NORTH ROCK TYPE STUDIES
EXPLANATION:
SYMBOL TYPE ANALYSIS TABLE
® R. Sutton, USGS
CA Chemical analysis )
GR Gamma ray analysis Vi
TC Total carbon analysis VII
NG Noble gas analysis VITI
TS Thin sectlion description
¥ Notes to Rock Type
I Clastic matrix breccia - white to very light gray, moderately
friable with matrix material of less than a few tenths of
a millimeter predominant.
Il Crushed anorthosite - white, generally very friable but vari-
able coherency, highly brecciated.
P Coherent crystalline - variety of homogeneous types wlth
plagioclase ranging upward from 70% in most.
v Gray and white breccia - dark to Ilght gray interchangeable

matrix-clast relationships, white generally more friable
than gray, which is aphanitic and tough.

+ Orientations on cubes in orthogonal photographs (NOT LUNAR) generally with

subscript "I,
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LRL
NUIMBER

——

60050~4

60500~4

60600-4

61140-4

61160-4

61180-4

61220-4
62230-4
61240-4
61280-4

615004

6224G-4

62280-4

WEIGHT

a)

226

466

(83
I~
<

229

154

271

279
107
452
258

795

464
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TABLE IIT. - SUMMARY OF SOIL SAMPLES

LOCATION
COMMENTS

ALSEP-white

Rake soil

Rake soll

Traverse from plum
Surface

N of LRV

Below surface-white
Upper-gray soil
Fillet at plum
Crater rim, rake
soi |

Edge of buster

COLOR

5Y

N4

5YR 5/1

N to 5YR7/|

5Y

5Y
5Y

5Y

5Y

5Y

5/1

5/1

6/

4/l
5/1

5/2

5/1

6/1

ESTIMATED COMPOSITION OF COMPONENTS

STUDIES  IN COARSE FRACTIONS (>1 mm)

- White, friable breccias > vesicular
black glass > gray to black coherent
breccias,

GR Dark gray breccias > light gray brec-
cias > white breccias.

CA Dark gray breccias > black glass (scori-
aceous) > black glass droplets > pow-
dery white breccia.

- Agglutinates > medium gray breccias >

“white, powdery fragments > black
scoriaceous glass.

- Light gray breccias > white breccias >
dark gray, vesicular breccias > brown
giass spheres > agglutinates.

- Medium gray, fine-grained breccias >
vesicular black glass > agglutinates >
powdery white breccia.

CA No description.

CA Medium to dark gray breccias.

Light gray, friable breccias > dark gray
breccias with white clasts > medium
gray, coherent breccia > agglutinates.

Dark to medium gray breccias > light gray
breccias » agglutinates » black glass
droplets > metal fragments,

Dark fo medium gray breccias > glass-
bonded sail > aphanitic basalt(?) >
vesicular black glass,

Ccherent, medium gray breccias > powdery
white breccias > scoriaceous black
glass fragments.
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TABLE III.
LRL WEIGHT  LOCATION
NUMBER (g) COMMENTS
63320-4 352 -
63340-4 |8l -
63500-4 602 Rake sol |
64420-4 33| Trench boftom
64500-4 893 Rake soi |
64800-4 480 Rake soll
Crater rim
65500~4 €18 Rake soi |
€65510-4 410 with reke sample
65700-4 272 Rake soil
65900-4 662 {5 cm below surface
66030-4 I35 with rake sample
66040-4 570 Gray soil
66080-4 30| White patch on
regol ith
67030-4 96 -
67460-4 - 370 Fillet soll
67480-4 249 Reference soil
67510-4 [34 Soil with rake sample

- SUMMARY

COLOR

5YR 4/1

5Y 5/1

SYR 4/1

5Y 4/1

5Y 4/1

N7

NG6-N7

OF SOIL SAMPLES (Cont.)

ESTIMATED COMPOSITION OF COMPONENTS
STUDIES  IN COARSE FRACTIONS (>1 mm)

- Medium gray breccias > light gray brec-
cias > dark gray breccias > powdery
white breccia,

CA, GR Coherent dark gray breccia > powdery
white breccia > vesicular black glass
droplets,

- White to medium gray breccias (friable)
> vesicular black glass > black glass
droplets.

GR Coherent, fine-grained gray breccias >
light gray to white breccias >
agglutinates,

CA Medium gray breccia > dark gray breccia
white, powdery breccias > black giass
spheres > me*al fragment.

- Cray breccia with gray and light gray
- clasts > light gray breccia with biack
clasts > agglutinates > glass droplets.
CA, GR, TC - '
CA -

- Fragmenfs of gray breccia - not a frue
soil.
- Light gray, fine-grained breccias >
dark gray breccias.
CA, GR Light to medium gray breccias >
agglutinates,

-
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TABLE III. - SUMMARY OF SOIL SAMPLES (Cont.)

LRL WEIGHT LOCATION
NUMBER (g) COMMENTS
67600-4 [86 Crater rim
rake soil
67700-4 420 Rake soll
"white!
&7710-4 409 Soil with rake sample
67940-4 [63
679560 12 -
68120 259 -
68500-4 806 Rake soll
68820-4 220 Fillet
68840-4 448 Reference soll for
fillet
69920-4 66 "Skim soii"
69940-4 428 "Scoop soil"
69960-4 508 Under boulder

E-W split in (boulder)

COLOR
Né&

N6

5Y 4/1

N4-N5

5Y 5/1

N5 to 5YR 2/1

N& to BYR 2/l

STUBIES

ESTIMATED COMPOSITION OF COMPONENTS
IN COARSE FRACTIONS (>1 mm)

CA

CA

GR

Medium gray breccias.

Light to medium gray breccias >
vesicular glass fragments.
Medium gray breccias > frace of black

glass fragments,

black,

Medium dark gray breccias > light gray
breccias > agglutinates.

Black glass fragments (vesicular and
non-vesicular) = light gray breccias
with white clasts > medium gray breccisas.

Agglutinates > dark gray breccia = light
gray breccia,

Medium fo dark gray brecclas > light to
medium gray breccias > agglutinates >
powdery white breccias.

Black glass droplets (spheres, ovoids,
agglutinates) > dark gray breccias >
light gray breccias.

Dark gray vitric breccia > black glass
agglutinaftes and droplets > powdery
white breccia,



Grain Size Analyses

BY: Heiken DATE: June 8, 1972

Graphic Sorting

Sta 1 Mean, M, §Gra9hic}

61220 0.034[920u] 5.5¢{extremely poorly sorted]

Sta 6

66041 3.11¢[1121] 2.55¢[VPS]

66081 3.706[76u] 2.556[VPS]

Sta 11

67600 0.33¢[8201] 5.35¢[E.P.S.]

67480 1.93¢[260u] 3.5¢ [VPS]

Sta 8

68820 3.164[112] 2.84[VPS]

68840 3.44{961] 2.754[VPS]

Sta 4

64420 3.68¢[79u] 2.66[VPS]
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SAMPLE LOCATIONS

Figure 1 shows the EVA traverses and station locations. Figures 2A
through 2J are representative planimetric maps of the sample collection
stations showing sample locations. USGS Interagency Report 51 contains
photographs showing the samples in place.
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Figure 1. - Map of EVA Traverses and Sample Collection Stations; from
US Geological Survey Interagency Report.
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SAMPLE RETURN CONTAINERS

Table IV lists the contents of the sample return containers. The
containers that were processed in nitrogen atmosphere processing line
(NNPL) are in corder: SCB7, SCB4, SCB6, SCBbH, sSCBI, & SCB3. The con-
tainers that were processed in nifrogen aitmosphare processing iine (SNAP)
are in order: SRC2, SRCI, and 3CB4,

SRCZ sealed properiy on the lunar surface and had a pressure of 82 mi-
crons Hg just prior to opening in the nitfrogen processing line. SRCI
failed to seal.

The CSVC (core sample vacuum container}, containing Core Sample

69001, appears fto have been sealed on the Moon and, on removal from SRCZ,
was placed unopened in a container that is kepT evacuated.
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SRC 1

TABLE IV.

(EVA 1)

DB
DB
DB
OB
0B
OB
DB
DB
0B
0B
DB
DB
DB
0B
DB
0B
DB
DB
DB
OB
DB
D3

O~ N

10

I
35|
352
353
354
355
356
357
362
363
364
368
369
371
372
375

Loose rock
Loose rock
Residue

SRC |

SRC 2 (EVA 2)

Core 29
Core 43
Core 45
Core 54
CSVYC (Core 34)

D3
0B
DB
DB
DB
DB
DB
DB

332
333
338
339
340

34!}
3427

343 & loose rock

- CONTENTS OF SAMPLE COLLECTION & RETURNED CONTAINERS

Total

SAMPLE
Net wt (g)

604.5
552.9
480.0
1257.0
465,2
278.5
423.4
1131.0
473.0
194 .7

796.7
283.6
153.7

284,27
257.6
229.3
559.0
258.5
271.4
148.3

377.9
263.6
1804.0
2.62
64.19

—

11615.0

583.
584,
635.
759.
558.
588.
618.
570.
306.
| 227.
551,

~— OO N NP WD W—U]

o

1826,

SAMPLE NUMBER
(Last 4 digits)

(190, 1195

2230 - 2238

2240 - 2249, 235
2250, 2255

2270, 2275

2260, 2295

2280 - 2289, 2305
0030, 0035

1240 - 1249, 1255
1290, 1295

1500 - 1505
0050. - 0059

1160 - 1164

1220 - 1226

1130, 1135

1140 - 1144

1170, 1175

1280 - 1284

1180 - 1184

1150, 1155 - 1158
1510, 1515 - [577%
0070, 0075

1015

1017

1010

8002

4002

0010

0009

9001

5510 - 5509, 5525 - 5588*
5500 - 5504

6040 - 6044

6080 - 6086

8110, 8115

8410, 8415, 8416

8815

*The numbers with final digits 0-4 not included in this range.
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TABLE IV. - CONTENTS OF SAMPLE COLLECTION & RETURNED CONTAINERS (Cont.)

SAMPLE
SRC 2 (EVA 2) Net wt (g)
DB 374 259.3
DB 409 355.2
Residue 2.5
SRC 2 Total . 9455.0 ¢
SCB 1 (EVA 2)
Surface sampler 10.0
Surface sampler 20.0
DB 004 46,70
DB 334 446.0
DB 335 19.63
DB 344 460.8
DB 375 228.6
DB 381 134.6
DB 394 1107.0
DB 395 852.6
DB 396 926.5
DB 402 271.5
DB 403 113.0
DB 404 A91 .1
DB 405 545.7
DB 406 692.7
DB 407 354, 1
DB 408 1336.0
DB 410 1194.0
Glass sphere 21.02
SCB | Residue 42.37
SCB 1 Total 9284.00 ¢
SCB 3 (EVA 2)
DB 336 589.0
DB 337 597.9
DB 376 66.37
DB 377 435.4
DB 378 I131.7
DB 379 508.7
DB 380 79.71
bB 397 58.25
DB 398 1216.0
DB 399 345.7
DB 400 480.0
DB 401 412.6

SAMPLE NUMBER
(Last 4 digits)

8120
6070,
8810

9003
9004
0090,
5710,
5920,
8840
8820
0110,
4430,
4530,
4500
5700
5070,
5030,
5310,
5900
6030
6050,
6090,
5016
5010

5090,
5050,
9920
9940
9930,
9960
9950,
4450,
4470,
4420
4800
4810

- 8124
6075

0095

5715 - 5795%

5925 - 5927
- 8848
- 8825

oris

4435

4535 - 4589%
- 4509, 4515 - 4519, 4525
-~ 5704

5075

5035

5315, 5325 - 5366%
- 5909, 5915, 5916
- 6037

6055

6095

5095

5056, 5057
- 9924

- 9945

9935

- 9965

9955

4455

4475 - 4478
- 4475
- 4804

~ 4819, 4825 - 4837%

*¥The numbers with final digits 0-4 not included in this range.



TABLE IV. - CONTENTS OF SAMPLE COLLECTION & RETURNED CONTAINERS (Cont.)

SCB 3 (EVA 2)

DB 414

0B 412

DB 413
Loose rock
Loose rock
Core 36
Core 38
Residue

SCB 3

SCB 4 (EVA 3)

DB 345

DB 346

DB 347

DB 348

DB 349

DB 350

DB 388

DB 389

DB 390

DB 391

0B 392

bB 423

DB 425
Loose rock
Lcose rock
Residue

SCB 4
scB 5 (EVA 1)

Loose rock
Residue

SCB 5

SCB 6 (EVA 3)

Padded bag |
Pagged bag 2
DB I3
DB I3
pB 17

¥The numbers with final digits 0-4 not included in this range.

SAMPLE

Net wt (g)

409.7
907. |
23.8|
1802.0
18360
840.7
752.3
_51.9]

Total [1554.0

388,
620.
749,
540.
79.
702,
432,
238.
[74.
12,
449,
693,
176.
i887.
2559,
180.3

Total 9885.0 g

<

OONO® —OCOUPRUNN~NWM @

5574.0
12.12

Total 5586.0 g

276.9
938.3
398.6
[09.7
889.3

SAMPLE NUMBER
(Last 4 digits)

8510 - 8537%
8500 - 8505
8030, 8035
5015

0025

8001

400

0020

3520, 352] - 3598%
3500 - 3509, 3515
0610, C615 - 0679%

0600 - 0604

051C, 0515 - 0535%
0500 - 0504

7700 - 7708

7930, 7935 - 7937
7940 - 7948

7960

7970, 7975

7710 - 7719, 7725 - 7776*

7950, 7955 - 7957
0019
7915
7910

0015
0040

7210
7230
0210, 0215
0230, 0235
0250, 0255



TABLE IV, - CONTENTS OF SAMPLE COLLECTION & RETURNED CONTAINERS (Cont.)

SCB 6 (EVA 3)

DB 331
DB 387
DB 415
DB 416
D3 417
DB 408
DB 419
DB 420
DB 421
OB 422
DB 426
DB 427
DB 428
DB 429
DB 430
Residue

SCB 6
SCB 7 (EVA 3)

DB I8

DB 20
DB 382

DB 383
DB 384
DB 385
DB 386
Loose rock
Loose rock
Loose rock
Loose rock

Core tube 27
Core tube 32

Residue
StB 7

SAMPLE

Net wt (g)

320.
233,
376,
1159,
370.
175,
269,
467.
457,
230.
351,
(81.
65,
91,
(38,
5.
Total 7552, g

WO PR NUI~N WD PERE—NO~NO U

292,
789,
341,
240.
219.
343,
257.
4307,
2102.
1501,
1194,
570.
757.
459,

Total 13376

O IVMWNINO COOWOWE I &g s

« °

-

BSLSS (EVA 1&3)

Loose rock
Loose rock
Locse rock
Residue

BSLSS

(1729.,0
[6.06
4262 .0
357.6

Total 16365.0 g

SAMPLE NUMBER
(Last 4 digits)

0330, 0335
7410, 7415

7430, 7435

7450, 7455

7460 - 7464

7475

7480 - 7489, 7495

7510 - 7519, 7525 - 7576%
7610, 7615 - 7676%

7600 - 7505
3320 - 3324
3340 - 3344
3335

3350, 3355

0130, 0135

0270, 0275

0310, 0315

7030 - 7035
7050, 7055

7070, 7075

7090, 7095

7110, 7115

0016

0017

0018

7015

0014

0013

1016

7025

7016

7020

- *The numbers with final digits 0-4 not included in this range.
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TABLE IV, - CONTENTS OF SAMPLE COLLECTION & RETURNED CONTAINERS (Concl.)

Bit and Drill Stems SAMPLE SAMPLE NUMBER
(EVA 1) Net wt (g) (Last 4 digits)
Total 1008.0 0001 - 0007

Total Weight of Sample

Apolio 16 94 712 g (208.6 Ibs)
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SAMPLE PROCESSING
The sequence of processing rock samples is as follows:

. Unpacking from the return container (documented bag or sample
collection bag) with photographic record made of the configuration of the
containers and samples in them.

2. Attempts are made fo rematch any fragments which may have broken
from rocks in transit.

3. Assignment of number, weighing and identification photography of rocks.
4. Dusting with a gentle jet of Nz gas.

5. Orthogonal photography - 4x5 inch color views taken at 90° to one
another. The rock is positioned on a rotatable photo stage on a stable
face, usually with the longer axis right to left. A laboratory orientation
cube, marked Ni, Es, 53, Wi, T3 and By, is placed with Ny facing the camera
for the first photograph. The cube is then rotated synchronousiy with the
rock for all other views. Four orthogonal views are made of rocks less
than 12.5 grams and six of all larger rocks. For fragile rocks, where
handling would tend fTo disaggregate them, inclined views are substituted
for the T1 and B views.

6. No further processing is done until a set of prints of the ortho-
gonal photography has been returned to the taboratory for reference and
marked special features,

7. Rock description - The rocks are described through windows in the
nitrogen processing cabinet with the aid of binocular microscopes outside
of the cabinets.

8. Rock modeling and measurement - All coherent rocks weighing more
than 50 grams have aluminum foil shells molded around them. At the same
time 3 calipher measurements are made (befween points photographically
documented) for dimensional control of the models. The shells are ftrans-
ferred out of the lines and serve as molds for plaster casts. With the
ald of fthe orthogonal photography, plaster casts are sculptured fo the
shape of the rocks. Plaster models of fragile rocks are made entirely
from photographs. A rubber mold of the plaster cast serves for making
The epoxy models that are used as a record of the original rock shape
and for The planning and documentation of cutting and chipping operations.

9, Stereophotography - for all coherent rocks greater than 50 grams.
The rock is positioned on the photographic stage with the laboratory orien-
tation cube in conformity with the orthogonal photography orientations,
Sixteen stereographic pairs at 45° increments are made with 4x5 or 8x10 inch
(depending on rock size) color negatives,
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0. Field geology experiment - Coherent rocks are placed on the
photographic stage and iltluminated with a collimated light. The rocks
are maneuvered to reproduce the shadowing and appearance of rocks in
lunar surface photographs. The rocks are then photographed with the
[aboratory orientation cube in view to establish The relationship between
[aboratory and lunar orientations.

Soil samples are processed as follows:

. The documented bags are cpened and observaticns and photographs
are made of The condition of the sample.

7. Any large rocks are removed,

3. One-quarter to one-third of the sample is scooped from the bag,
placed in a preweighed container, weighed and stored as an unsieved
reserve sample, |In special cases, larder reserves are maintained.

4. The remaining sample is sieved o produce the size fractions
<l mm, [=2 mm, Z2-4 mm, and 4-10 mm. Each fraction is weighed and numbered
with its own five digit sample number (see the secTion on numbering con-
ventions). Each coherent piece >10 mm is processed as a rock.

On the basis of information developed in the first part of the pre-
liminary examination period, the Lunar Sample Analysis Planning Team (LSAPT)
requests that further studies, such as Thin section petrography and chemi-
cal analyses, be made on selected samples. The preliminary examination
period is ended when these studies are completed and al! the results are
reported to LSAPT, at which time they plan the allocations of samples to
Principal Investigators,
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PROCESSING ENVIRONMENT

During this mission the lunar sample processing cabinets were kept
at positive nitrogen pressure (l-inch water pressure relative to the
room), without any sterilization requirements.

Prior to the arrival of the lunar samples, all processing cabinets
and equipment were cleaned to specifications in Cleaning Procedures for
Contamination Control (MSC 03243), Materials forming the interiors of
the cabinets, and the exteriors of tools and eqguipment used within The
cabinets, are limited to stainless steel, aluminum, Teflon, neoprene
rubber, Viton gaskets, polysulfide sealant (NNPL only) and Lexan or glass.
All lubrication of screw threads (bolt-fop containers, laboratory jacks,
efc) 1s done sparingly with molybdenum disulfide, During processing and
storage Tthe lunar sample normal |y comes in contact with only aluminum,
stainless steel, and Teflon. Scme samples, mainiy fines, may on rare
occasions come in contact with the Viton gaskets used to seal certain
containers.,

The nitrogen atmosphere of the cabinets was monitored for oxygen,
argon, hydrogen, methane, carbon dioxide and cabron monoxide. The oxygen
level varied from cabinet fo cabinet with the highest reading being in
the inbound transfer cabinets as expected. [n static mode, The oxygen was
maintained at less Than 10 ppm. During the processing the oxygen varied
from 10 to 30 ppm., This mission a DuPont Moisture Analyzer, Model 26-303
was used for the first time. [+ analyzes water by continucusly and quan-~
titatively absorbing the water in the sample line. The water is absorbed
on a thin film of phosphorus penfexide deposited befween two electrodes
causes them to be highly polarized, and results in electrolysis of the
absorbed water into hydrogen and oxygen. This instrument has a dynamic
range of | tc 1000 ppm of water by volume. With the normal operating flow
rate, keeping the lines less Than 50 ppm was extremely difficult, By
using a higher flow rate, as much as twice the normal, a maximum allowable
limit of 50 ppm was achieved., The Increase in moisture was clearly due
to the contribuition by the Neoprene gloves when they are in use., It is
now suspected that cabinet moisture levels on past missions were higher
than the data previously reported.

Particulate monitoring of the clean cabinets consisted of Taking
fall-out sample over a five-day period. During this time period, at
four locations in three different cabinets a total of four particles
greater than 50 microns were found,
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CHEMICAL ANALYSES

May~June 1972

By: Rhodes, Bansal, Rodgers, Brannon, Landry

X-ray fluorescence spectrometry was used for measuring major and
trace element abundances, with the exceptiorn of sodium which was ana-
lyzed by atomic absorption spectrography.

The major and minor elements were determined using a fused glass
disc prepared by fusing a 280 mg aliquant of the sample with a lanthanum-
bearing 1ithium borate fusing mixture (Norrish and Hutton, 1969). Na was
analyzed by atomic absorption analysis on a separate 10-20 mg portion of
the sample.

Trace elements (Sr, Rb, Y, Th, Ni, Nb, Zr, Cr) were determined non-
destructively using powdered samples and covrections made for matrix
effects either by direct measurement of mass-absorption coefficients or,
as in the case of Cr, calculating them from the major element data (Nor-
rish and Chappell, 1967).

Calibrations, for both techniques, were based on primary synthetic
standards supplemented by previously analyzed U.S.G.S. and N.B.S. rock
and mineral standards.

References:

Norrish, K., and Chappel, B. W. (1967). X-ray fluorescence spectrography
In "Physical Methods in Determinative Mineralogy" (editor, J. Zussman),
pp. 161-214, Academic Press.

Norrish, K., and Hutton, J.T. (1969). An accurate X-ray spectrographic
method for the analysis of a wide range of geological samples. Geo-
chim. Cosmochim. Acta. 33, 431-453.
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TABLE V.- CHEMICAL ANALYSES

Fines Fines Fines Fines Fines Fines Fines Fines Fines Fines Fines
Unsieved <1 mm <1 mm <1 mm <1 mm <1 nm <1 mm Unsieved Unsieved Unsieved Unsieved
Sample 60600 61241 64421 65701 66041 66081 68841 61220 67480 67600 61501
Si0, % 45,35 45,32 44,88 45,03 45,07 45,38 45,08 45,35 44,95 45,28 44,38
TiG, % 0.60 0.57 0.55 0.64 0.64 0.67 0.59 0.48 0.41 0.42 0.56
A1,04 % 26.75 27.15 27.60 26.47 26.39 26.22 26.49 28.25 29.01 28.93 26,50
FeQ % 5.49 5.33 5.03 5.87 6.08 5.85 5.65 4,55 4.66 4.09 5.31
MnO % 0.07 0.07 0.06 0,08 0.08 0.08 0.07 0,06 0.06 0.06 0.07
Mg0 % 6.27 5.75 5.35 6.02 6.14 6.39 6.27 5.02 4.20 .75 6.08
Cal % 15,46 15.69 15.81 15.29 15.29 15.28 15.30 16.21 16.54 16.40 15.33
Na,0 % 0.38 0.55 0.39 0.41 0.38 0.39 0.41 0.42 0.42 0.44 0.41
K50 % 0.1 0.10 0.10 0.12 0.12 0.13 0.11 0.09 0.06 0.07 0.11
P,0g % (.13 0.13 0.13 0.13 0.15 0.13 0.12 0.10 0.13 0.06 0.11
S % 0.07 0.07 0.07 0.09 G.09 0.08 0.068 0.06 0.03 0.04 0.08
SUM 100.68 100.73 99,97 100,15 100.43 100.61 100.16 100.60 100.47 100.54
Sr ppm 173 175 172 173 167 170 169 182 188 194 167
Rb ppm 2.9 2.7 2.9 2.9 3.0 3.1 3.1 2.4 1.4 1.3 3.0
Y ppm 43 37 42 48 44 48 45 31 22 22 40
Th ppm 1.9 1.2 2.8 1.9 2.6 3.2 2.4 2.6 N.D 1.6 2.2
Zr ppm 186 182 183 207 197 205 201 131 86 89 177
Nb ppm 12 9.8 11 13 12 13 13 7.6 5.4 5.4 1
Ni ppm 293 220 316 356 362 342 296 109 176 111 256

Cr ppm 770 720 710 820 820 830 780 590 520 540 760
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TABLE V.- CHEMICAL ANALYSES

Crystal- Crystal- Anor- Crystal- Anor- Crystal- Crystal- Anor- Arnor- Crystal-
line Tine thosite line thosite 1ine Breccia line thosite thosite 1line Breccia

Sample 60315 60335 61016 __ 61156 61295 62235 63335 66095 67075 67955 68415 68815
$i0, % 45.61 46.19 44,15 44,65 45.19 47.04 45,20 44.47 44.80 45.01 45.40 45,10
Ti0, % 1.27 0.58 0.20 .64 0.56 1.21 0.42 e.n 0.09 0.27 0.32 0.49
Al % 17.18 25.27 33.18 22.84 28.29 18.69 30.86 23.55 31.54 27.68 28.63 27.15
FeD % 10.53 4.51 1.40 7.75 4,52 9.45 3.23 7.16 3.41 3.84 4.25 4.75
MnO % 0.12 0.07 0.02 0.12 0.06 0.11 0.04 .08 0.06 0.05 0.06 0.06
Mg0 % 13.15 8.14 2.51 9.60 4.72 10.14 2.81 8.75 2.42 7.69 4.38 5.88
Ca0 4 10.41 14.43 18.30 13.34 16.16 11.52 17.25 13.69 18.09 15.54 16.39 15,45
Na,0 % 0.56 0.52 0.34 0.39 0.45 0.48 0.57 0.42 0.26 0.40 0.41 0.42
K,0 4 0.35 0.23 0.02 0.1 0.09 0.34 0.05 0.15 0.01 0.05 0.06 0.14
P.0s % 0.45 0.19 0.05 0.22 0.10 0.41 0.03 0.24 0.00 0.03 6.07 0.18
S jA 0.14 0.07 0.01 0.12 0.06 0.11 0.03 0.12 0.01 0.01 0.04 0.06
UM $5.77 166.26 160.15 55.88 166.26 95.50 10G.45 85.34% 186.85 16G.57 160.53 35.68
Sr ppm 156 162 179 153 187 165 225 159 144 170 (185) 175

Rb ppm 9.8 6.4 0.7 2.5 2.3 9.3 1.2 3.9 6.8 0.6 (2.1) 3.4
Y ppm 142 62 11 64 33 193 11 72 2.5 16 (23) 61

Th ppm 7.2 3.2 1.7 3.8 1.0 10.5 1.4 2.7 N.D. 1.9 {2.2) 3.7
Zr ppm 640 281 48 293 143 851 41 322 2.7 59 98 266

Nb ppm 37 16 z.4 17 8.6 49 3.1 18 N.D 4.0 5.6 16

Ni ppm 191 77 35 184 114 248 26 258 <1 108 49 206

Cr ppm 1460 900 200 960 570 1370 340 1010 420 750 710 690
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TABLE VIa. - GAMMA RAY ANALYSES OF APOLLO 76 LUNAR ROCK SAMPLES

SAMPLE WEIGHT Th U K 251 22Na

NUMBER {q) {ppm) (ppm) (weight %) dpm/kg dpm/kg LABORATORY
60017,0 2102.0 0.80 #0.20 0.20 +0.04 0.050 %0.015 - - ES
60135.0 137.6 0.29 +0.04 0.08 *0.03 0.015 £0.003 59 +16 4] %6 ORNL
60255,0 862.6 2.4 0.2 0.63 +0.12 0.110 +0.002 120 +6 39 13 RCL
60275,0 255.2 2.99 0.8 0.88  #0.03 0.115  #0.002 129 +8 48 +6 RCL
60315,0 787.7 8.56 +0.90 2.34  0.24 0.318 £0.030 92 9 47 +6 ORNL
60335,0 311.0 2.75 #0.10 0.92 £0.04 0.174  +0.008 140 28 43 18 RCL
61195,0 587.9 .1 0.1 0.31  20.03 0.057 +0.006 34 +7 35 8 ORNL
62235,0 317.7 9.4 0.6 2.57 *0.06 0.284 +0.004 137 +8 50 +7 RCL
62285 ,0 250.8 2.8 0.3 0.74 +0.07 0.055 *0.010 95 +{0 60 +12 ORNL
63355, | 43,55 4.85 0.18 (.31 +0.06 0.202 +0.005 98 +6 48 4 RCL
64435 ,0 1059.6 0.10 +0.03 0.03 0.0l 0.010 #0.003 - - ES
64476,0 125.14 .19 *0.08 0.31 +0.03 0.066 +0.002 132 i1 48 +5 RCL
65015,0 1802.2 0.0 2.0 3.0 +0.7 0.40 +0.09 - - ES
65055,0 500.9 .18 +0.07 0.3}1 x0.0l9 0.060 +0.004 109 +6 31 x4 RCL
66075,0 347.} 2.05 #0.11 0.55 +0.03 0.083  +0.005 149 =8 39 25 RCL
67055,0 221 .4 3.69 +0.37 0.98 #0.10 0.162 *0.016 37 %15 56 +8 ORNL
67055,0 221 .4 3.6 0.3 0.99 £0.08 0.16 +0.02 116 +8 43 3 RCL
67095,0 339.8 3.89 +0.2| (.18 +0.06 0.195 %0.010 89 +5 58 18 BNW
67115,9 187.48 0.43 +0.07 0.121 20.0lL 0.0463 10.00i4 62 +6 29 +3 RCL
67475,0 1741 0.67 +0.08 0.19  +0.02 0.045 0.007 126 +9 38 +3 RCL
68415, | 202.5 .22 %0.10 0.35 *0.03 0.093  +0.008 159 +15 47 +5 BNW
68416,0 175.4 .24 +0.13 0.34 20.04 0.083  *0.008 160 +i5 4] +4 BNW
68815,2 34.49 2.74 *0.14 0.8/  £0.03 0.122 +0.003 150 +30 56 tl| RCL
69935 ,0 127.57 2.52 *0.15 0.62 *0.06 0.079  +0.008 {53 +15 41 %7 BNW
69955 ,0 75.77 0.14 %0.02 0.038 *0.006 - <0.009 76 7 35 £5 BNW
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TABLE VIb. - GAMMA RAY ANALYSES OF APOLLO 16 LUNAR FINES SAMPLES

SAMPLE WEIGHT Th U K 28p] 22Na
NUMBER (g9) {ppm) (Egm) (weight %) dpm/kg dpm/kg LABORATORY
60501,2 116.72 2.2 0.3 0.61 £0.03 0.098 +0.005 107 =8 42 *5 RCL
60501(,2 [16.72 2.44 0,06 0.60 20.02 0.!06 =0.005 [10 %5 38 2 BN
61241,28 {06.55 .98 =20.09 0.3{ =£0.02 0.085 =0.004 183 +£7 62 2 BNW
62281,0 107.9 2.10 0,17 0.62 +0.03 0.093 =+0.004 225 )3 63 =9 RCL
63501,3 [00.13 1.53 £0.15 0.4t *£0.04 0.0728 z0.008 220 x20 55 8 ORNL
63501 ,4 [00.05 {.76 *0.15 0.4l =*0,03 0.074 =*0.003 (42 +7 57 %2 BNW
64472(,3 [00.0 2.0 0.4 0.62 0,04 0.093 #0.005 LI +{0 39 £6 RCL
64801, 126.53 2.23 £0.22 0.0 0.06 0.106 £0.0i1 [05 1] 50 5 ORNL
66041 ,4 108.44 2,40 x0.06 0.70 £0.04 0.103 *0.005 151 *+8 40 %3 BNW
66041,4 108.44 2.5 %0.4 0.66 *0.04 0.096 =£0.006 16y *11 5] =7 RCL
6604 1,28 (00.00 2.2 0.3 ¢.74 z0.03 0.102 0.005 (59 £10 54 6 RCL
66081,25 |00.03 2,3 *0.4 0.70 #0.03 0.110 =£0.006 102 *7 44 %5 RCL
67481, | (0Q.03 1,12 20.09 0.323 +0.019 0.055 =£0.003 168 =10 60 £8 RCL
67941, | 50.71 .89 #0.19 0.55 0,06 0.106 =z0,0l1 158 +20 27 %5 ORNL
68121, 1 89.99 2.63 *0.08 0.63 0,03 0.09% 0,004 [12 =4 41 %2 BNw
68501 ,2 {00.03 2.28 =0.23 0.58 £0.06 0.096> +0.0{0 84 +9 38 5 ORNL
68501,3 100.03 2.59 x0.10 0.64 =£0.03 0.092 =£0.003 96 £3 36 *2 BNW
69921, | 46.96 2.47 *0.1¢ 0.67 *0.03 0.087 +0.003 305 +10 86 *3 BNW
SYMBOLOGY FOR TABLES VIa AND VIb
RCL - R. S. Ciark and J. E. Keith ES - Ernest Schonfeld

NASA-Manned Spacecraft Center NASA-Manned Spacecraft Center

W, R. Porteneir and M. K. Robbins

Brown & Root-Northrop BNW - L. A. Rancitelli, R, W, Perkins,

W. D. Felix and N. A. Wogman
ORNL - J. S. Eldridge, K. J. Northcutt and Battelle, Pacific Northwest Laboratories

G. D. O'Kelley
Oak Ridge National Laboratory



APOLLO 16 TOTAL CARBON ANALYSIS

BY: Moore and Gibson DATE: 6/16-23/72

The results of the total carbon analyses are in Table VII. The total
carbon contents were determined using oxygen combustion followed by gas
chromatographic detection of the carbon dioxide produced. Samples weigh-
ing from 200 to 300 milligrams were placed with iron chips and a copper
accelerator in a preburned refractory crucible. The crucible was then
heated to greater than 1600° C in an oxygen atmosphere with an induction
furnace. The combustion products were carried by the oxygen through a
dust filter to remove the metal oxides and tThrough a manganese oxide trap
to remove sulfur gases. Any carbon monoxide (CO) that was formed was con-
verted to CO2 in a heated catalyst ftube. Moisture was removed by an anhy-
drone trap before the CO; was passed into a LECO Low Carbon Analyzer. The
CO2 was carried by the oxygen sfream intfo a collection trap. After a fixed
col lection time, the fTrap was heated and the released CO, was carried by a
helium carrier gas through a silica-gel column into a thermal conductivity
detector. The imbalance in the bridge circuit containing the thermal con-
ductivity cell was integrated and read directly on a digital voitmeter.

“In order to reduce the background, the crucibles were heated in alr at
t000° C for at least 6 hours. Only crucibles heated in a single batch were
utilized in a sequence of standards and samples. The system was calibrated
using the National Bureau of Standards Steel Standard 55e. Samples of this
standard, containing from 4 to 70 ug of carbon were analyzed under the same
conditions as the lunar samples. The precision of the method was evaluated
by making replicate analyses on sample bianks. A typical standard deviation
of a series of ten determinations was | pg of total carbon. The results for
the standard samples were plotted on linear graph paper and the carbon con-
Tent in the [unar samples read directly from the standard curve.
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SAMPLE

Soils

Breccias

Rocks

TABLE VII, - APOLLO 16 TOTAL CARBON ANALYSIS

TOTAL CARBON

light gray breccia with fine
grained clastic matrix

crushed or fractured anor-

primary igneous rock

CONTENT
SAMPLE NUMBER {ugC/g) DESCRIPTION

61221 (00 = 10 ppm light colored soil
61241 {10 £ 10 ppm dark colored soil
61501 150 £ 10 ppm dark colored soll
6604 | [70 = 10 ppm dark colored soi
66081 170 £ 10 ppm dark coliored soil
6850 ] 130 £ 10 ppm dark colcred soil
61295 55 % 5 ppm
60315,2 6+ 1 ppm crystalline rock
62235,5 2+ | ppm crystalline rock
67075 5+ 1 ppm

thositic rock
68416,2 5+ | ppm
68815,7 6+ 2 ppm

58

glass rock with tubular vesicies
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TABLE VIII. - APOLLO 16 NOBLE GAS CONTENTS
BY: Moore, Bouldin, Bogard DATE: July 1972
X 107% em®/g (at STP) X 107% em®/g Ratics Corrected for Blanks
(at STP) and Multiplier Discrimination
SAMPLE WEIGHT

(Mg} | *He | *He | 2ZNe | *®ar | *PAr | ®¥kr | PPe | MHe 20N | ZENe | Pfar | M0ar
SHe 2215 211 38a, | 36p
61295,6 7.18 I .44 t 330 10.4 102 464 9.1 26.6 924 12,1 21.6 5.29 4.56
.02 .l +.01 +.02




TABLE IX. - SOME TERMS USED FOR ROCK DESCRIPTIONS

CHARACTERISTIC TERM
Cavities
vugs
vesicles
crystais
Coherence

Intergranular:

Fracturing

Component

very friable
friable
coherent

Tough

absent

few

numerous
nonpenetrative
penetrative

mafic silicate

plagioclase
cpaque

matrix

[ithic clasts
basalt clasts

mineral clasts
glass
agglutinates

fragments of glass
basalt/vesicular glass
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DEFINITION AND COMMENT

Not to include merely surface-
related features such as clast
molds.

projecting or lining minerals

Grain-to-grain coherence

crumbles under touch

crumbles under manual pressure

must be struck to disaggregate
grains

breaks across grains rather
than around them

Terms combined as needed for a
full description.

visible on opposing sides

lgneous rocks, breccias, and
fines as applicable.

all colored transliucent minerals;
mainly pyroxenes and olivines.

light gray and whife (if shocked)

further defined by color and
shape

aphanitic material (under binoc-
ular microscope) <0.1 mm

general term

see rock types for other specific

lithic Terms

general term; see igneous rock
for specific mineral Terms

example for a compound grain;
use two lines on form for the
color, etc.



TABLE IX, - SOME TERMS USED FOR ROCK DESCRIPTIONS (Conc.)

CHARACTERISTIC
Fabric
Surface
Variability
Zap Pit

TERM

isofropic
laminated
Inequigranular
porphyritic
seriate
microbreccia
fine breccia
breccia

irregular
granutated
smooth
hackly

glass covered (%)

grooved

none
few
many
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DEFINITION AND COMMENT

To include texture

<l mm average clast size
-5 mm average clast size
>5 mm average clast size

Specific faces may be refer-
enced by the laboratory
orientation cube face
designation.

generally a freshly broken
surface

e.g., glass 30% of E and 10%
of T

for slickenside-like surfaces

Any difference in any charac-
teristic from one part to
another, e.g., grain size,
fithology, mineralogy.

noneé seen in quick scan
<10/cm*
>10/cm?



TABLE X. -~ ABBREVIATIONS USED IN THIN SECTION DESCRIPTIONS

Abbreviation

aggl
ang
anorth
apa

aug
brn
cpx
crist

Cr-spin
devit
Fe-Ni
fsp-pyrox

gab-an
gl

ilm

int bas

mask
meso

ollv
opaq

opx
plg
plag
pyrox

pyroxf
Pyx
sev
sph

subang
subrd
trid
troi

ulvo
unident
vitro

Term

agglutinates
angular
anorthosite
apatite

auglte
brown

cllinopyroxene

cristobaiite

chrome spinel
devitrified
Fe-N1 metal

feldspathic pyroxenite

gabbrcic anorthosite

glass
iImenite

infersertal basalt

maskelynite

mesostasis, too fine grained for mineral
identification by microscope

clivine
opaque

orthopyroxene
pigeonite
plagioclase
pyroxenite

pyroxferroite
pyroxene
several
spherical

subangular
subrounded
tridymite
Troflite

ulvospinel
unidentified
vitrophyre
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SAMPLE DESCRIPTIONS

All hand specimen, binocular and petrographic microscope descriptions
are contained in this section in the general order of sample numbers. Rocks
from rake samples are classified and described by l|ithologic type. The
same classification is applied to the other rocks in table II, but the rock
names used in the Sample Inventfory (fable 1) and in the individual descrip-
tions are those applied by the individual describers when the descriptions
were made,

All of fthe rocks were examined through the windows of nifrogen atmos-
phere processing cabinets with the aid of binocular microscopes. Conven-
tions used for the descriptions are given in table IX.

Somewhat different formats are used in the thin sectlion descriptions
of igneous rocks and breccias. |In The breccia descriptions the components
are placed in four groups: |lithic clasts, mineral clasts, glass clasts,
and matrix. In Tgneous rocks the only distinction made befween components
is the usuat one of phenocryst and groundmass for rocks with a bimodai
grain size distribution. Table X lists the abbreviations used in the
thin section descriptions,

In t+he descriptions, as well as in table I, N, E, S, W, T, and B

refer to laboratory orientations. The subscript 1, shown on fThe photo cubes,
is omitted in the text.
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60015

ROCK TYPE: Coarse crystailine WEIGHT: 5574 g
COLOR: Rock is very light gray (N8-N9) DIMENSIONS: 28 x 15 x 10 cm
Glass is medium dark gray (N4-N5)
SHAPE: Blocky, angular, rounded one side
COHERENCE infergranular: Tough
Fracturing: Rare, nonpenetfrative

BINOCULAR DESCRIPTION BY: Wilshire DATE: 6/7/72

FABRIC: Isotropic

VARIABILITY: Partly glass-coated

SURFACE: B is coarsely hackly, T is smooth with | mm or less spherical-to-
ellipsoidal glass protrusions. A | cm zone has "fairy castle" texture with
delicate profrusions from glass. )

ZAP PITS: Few on B, W, S, E; many on N, T. 1In places zaps penetrate covered
cavities leaving jagged holes, in other places many penetrate the glass
coating and expose whife rock beneath,

CAVITIES: Glass has 30% vesicles to 30 mm, average is 2 mm.

SPECIAL FEATURES: None

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Lithic white 85 |
Glass med dk gray 15 2

NOTES:

I. MosTly glass-covered anorthosite with probably originally coarse grain size.
Now intensely shocked, much fractured and hackly on a scale of a few milli-
meters. Very difficuit to determine original grain size, but one reilict
grain is |2 mm, another is 5 mm. The plagioclase is pulverized in places,
coarsely sugary in others, and vitreous with well developed conchoidal
fracture (maskelynite?) in others. Plagioclase encloses a frace of dark
brown pyroxene (?) blebs to 0.1 mm and a trace of opaques. One cluster of
five minute metallic spheres occurs in shattered plagioclase. Contacts with
the glass are very sharp and irregular and a thin vein of glass penetrates
the white rock,

2. Coating of irregular thickness, up To | cm or so, with a number of angular
to subround inclusions of white rock. Some are chalky, some finely crystal-
line, some sugary, and some "cherty" or microcrystalline; all lack mafic
minerals. It also contains scarce inclusions of angular plagioclase to
0.5 mm and a trace of silvery metal as spheres and irregular pieces. All
of the glass appears devitrified, with especially well developed crystallites
near vesicles.
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60016

ROCK TYPE: Breccia WEIGHT: 4307 ¢
COLOR: Medium to light gray (N5-N7) DIMENSIONS: 13 x 16 x 20 cm
SHAPE: Subround with nearly all rounded corners
COHERENCE: Intergranular: Friable
Fracturing: Three irregular, nonpenetrative fractures

BINOCULAR DESCRIPTION BY: Ridley DATE: 5/10/72

FABRIC: Equigranular matrix

VARIABILITY: Uniform clast distribution

SURFACE: T 10% dust covered. N 50% dust covered, with one large clast, flat,
W 50% dust covered, one craggy corner, one surficial fracture, flat. E 85%
dust covered. S 10% light dust covered, smoolh except for one large clast
mold. B 5% light dust covered, 80% dark dust covered,

ZAP PITS: N has two large zaps (|l cm, 0.5 cm); both are glass-filled. T has
three large zaps, glass-filled (I, 0.5, 0.5 cm). E has one at junction with
T. None on S, W, B.

CAVITIES: Only clast molds, most 0.5 cm. Angular. One cavity on S >3 cm.
SPECIAL FEATURES: Coarse salt and pepper matrix gives the surface a medium gray
color and the very fine grained dust cover gives a light gray color, The
matrix is composed principally of finely comminuted lithic fragments with all
gradations in both light and dark clasts from unresolved matrix fo large angu-

lar clasts., Dark clasts slightly dominant, more angular, and attain larger
sizes than the others.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Lithic clast I black 20-30 ang <0. | 0.1-35 !
Lithic clast IT white 15 ang 1o <0, 0.1-10 2
subrd
Mineral clastI white to 0.5 <0.5 0.1-0.8 3
colorless
Mineral clastIT  honey tr <0.5 4
Mineral clastIII pale yellow- *r <0.5 5
green

NOTES:

. Sharp contact with matrix, very dull to resincus luster, and aphyric.

2. Sharp contact with matrix. Fine grained sugary luster., Dominantiy shattered
feldspar grains. No obvicus ferromagnesians.

Blockly single crystals of feldspar.,

Very rare, probably pyroxene,

Very rare, probably olivine.

U~ N
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60016
THIN SECTION DESCRIPTION BY: Ridley DATE: 6/28/72

SECTION: 60016

SUMMARY: General impression of a breccia that has undergone thermal metamorphism,
retaining abundant mineral clasts but converting the matrix into an ophitic,
pyrometamorphic texture,

MATRIX, 85 - 90% OF ROCK

% OF STZE
PHASE HATRIX SHAPE (rm) COMMENTS
Cpx 50 poik [-0.5 About | mm plates Poikilitic clino-
Plag 45 anh-subhed 0.05 pyroxene,
Well developed ophitic fexture.
Iim 5

MINERAL CLASTS, 10 - 15% OF ROCK

% OF SIZE
PHASE CLASTS SHAPE () COMMENTS
Plag 99 ang [ =~0.5 No indication of shocked plagioclase
Oliv 0.5 subrded 0.5-0.05 or incipient melting.
Metal 0 -0.5 rded 0.3

ADDITIONAL COMMENTS: Angular plagioclase clasts contrast with small subhedral
plagioclase enclosed within clinopyroxene, Abundant ilmenite Tends to be
concentrated around edges of clinopyroxene poikocrysts, Also abundant metal,
occasionally associated with troilite. Rare brown staining associated with
metal .

OPAQUES DESCRIPTION BY: Brett DATE: 6/26/72

SECTION: 6Q016,14

About 20 rounded grains in the 3u-to-submicron size range of FeS, Fe-Ni and
ilmenite were seen in this section. This makes t+his near the all-time record
for low opaque mineral content in a [unar rock.
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60017

ROCK TYPE: Breccia, vesiculated WEIGHT: 2102 g
COLOR: Medium to dark gray (N3-N4) DIMENSIONS: 18 x 14 x 9 cm
SHAPE: Blockly, subangular
COHERENCE Intergranular: Tough
Fracturing: No definite sets

BINOCULAR DESCRIPTION BY: Simonds & Morrison DATE: 5/9/72

FABRIC: Inequigranular.

VARIABILITY: Areas of higher vesicle concentration along with coarser grain
size. One such area has 3% | mm spherical vesicles and | mm crystals.
The boundaries of vesicle-rich areas are gradational within | mm or less.

SURFACE: B is angular fresh, without zaps. Others are subrounded and are
covered with and adhering dust. There is a distinct ftopographic break
between subrounded surface and bottom.

ZAP PITS: Fewon T, S, W, E, N; none on B.

CAVITIES: Vesicles range from | to |5 mm and have thin glassy linings; the
small are spherical; the larger are irregular in shape. Smaller cavities
are concentrated on S.

SPECIAL FEATURES: Increase in grain size with degree of vesiculation toward
the vesicle walls.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Lithic clast I  white 5 subang to 2.0 1.0 -5 I
subrd
Lithic ctast I1T (N2) I rd 1.0 ) 2
Particle silver one of ang 3.0 -4 3
metallic a kind
Matrix (N3-N4 ) 95 0.0l 0.01-1 4

NOTES:

I. Clast appears fo merge into matrix over 0.l mm, fine grained or cryptocrystal-

lTne.

Aphanitic, intermediate between white lithic clasts and matrix.

3. Appears to be coating on N face, could not be recognized in photographs.

4. Cleavage faces of coarser plagioclase indicate grains are equant to lath shape.
Occasional | mm green mafic silicate seen in coarser areas of the matrix.

N
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60017
THIN SECTION DESCRIPTION BY: Morrison DATE: 6/19/72

SECTION: 60017,4

SUMMARY: Recrystallized breccia (hornfels) containing ovoids of basaltic com-
position and plagicclase clasts showing devitrification ftextures. Mafic-rich
clasts suggest previous generation of brecciation,

MATRIX, 50% OF ROCK

% OF SIZE
PHASE MATRIX  SHAPE {rm) COMMENTS
Plag 40(7) amoeboid  <0.I Plag Is result of devitrification,
Maf sit  50(?2) blebs <l =<0,!. Some skeletal mafics occur. Primary
mafic is opx., Some may be clino-
pyroxene,
Opaq(?) 0 irreg <0.1 Opagues are scattered and irregular,

Matrix has vesicles and some com-
positiconal banding which may be
related To clast boundaries.

Rock alsco has area with anhedral
plagioclase and interstitial py-
roxene forming igneous texture,

Irregular boundary with matrix may
represent edge of vesicle.

MINERAL CLASTS, 25% OF ROCK

% OF SIZE
PHASE CLASTS  SHAPE {mm) COMMENTS
Plag blocky, J=<] Plaglioclase clasts are polycrystalline
subrd fo aggregates showing devitrification
to rd textures, i.e. spherulitic(?) inter-

growths. Clear of debris in general
but some have trains of black,
irregularly-shaped opagues.

LITHIC CLASTS, 15% QOF ROCK

% QF SIZE
TYPE CLASTS  SHAPE (rm) COMMENTS
Mafic ] ovold [ & < Mafic 1 - ovoid forms consisting pri-

marily of orthopyroxene and plagio~-
clase showing interlocking fexture.
Accessory opaques.,

Orthopyroxene is 60-80%.

Alt have reaction rim with matrix.

These also occur with plagicclase
clasts.,
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60017 (Continued)
THIN SECTION DESCRIPTION BY: Morrison DATE: 6/19/72

SECTION: 60017,4 (Continued)

LITHIC CLASTS (Cont.)

% OF SIZE
TYPE CLASTS  SHAPE {rm) COMMENTS
Mafic 11 subang Mafic Il - mafic-rich clasts have
To rd composition similar to host brec-

cia but matrix is distinctly more
mafic-rich,
Boundaries with host are distinct.
One shows coarse orthopyroxene
(produced by devitrification),

ADDITIONAL COMMENTS: Veinlet penetrates rock and is also recrystallized to acic-
ular mafic mineral. Matrix contains areas which extinguish uniformly but
show no  scernible compositicnal differences from host in plain |ight except
for slight differences in total mafic and opaque content,

THIN SECTION DESCRIPTION BY: Simonds DATE: 6/19/72

SECTION: 60017,4

SUMMARY: Section shows a finely crystalline matrix (devitrification product)
with norite and in anorthosite clasts. The norites have more pyroxenes and

opaques than the matrix. Presumably the anorthosite corresponds to the
white clasts of the binocular description.

MATRIX, 75% OF ROCK

% OF SIZE
PHASE MATRIX SHAPE (mm) COMMENTS
Plag 80 Essentially no <I0u perosity, but
Py rox 20 spheres o  0.003 abundant >200u pores (may be pluck-
irreg ing). Matrix composition approaches
- plates 100% plagioclase in regions of a
Fe-NI- tr rd fo ir-  0.002 ten mm?,
reg
FeS Tr irreg next 0.003
to Fe
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60017 (Continued)
THIN SECTION DESCRIPTION BY: Simonds DATE: 6/19/72

SECTION: 60017,4 (Continued)

MINERAL CLASTS, 25%VOF ROCK

% OF SIZE
PHASE CLASTS  SHAPE () COMMENTS
Plag 75 rd fo subrd 0.1-0.4 Plagioclase, diaplectic, and dia-
nlectic plagioclase glass.
Pyrox 25 equant 0.1-0.2 One pyroxene clast has a core of

orthopyroxene, rimmed by ortho-
pyroxene-plagioclase.

LITHIC CLASTS

% OF SIZE

TYPE CLASTS SHAPE {mm) COMMENTS

Norite 4 rd 0.1-0.9  50% lath shaped plag, 40% opx, 2% platy
ilmenite. The texture is subophitic.
Fe-Ni spheres in plagioclase. Ciast
with matrix giving 3-5u rim of fine
piagioclase and pyroxene. Some of
the clasts have holes in middle may
not be plucking.

Anortho- unique only part 5 Sheaves of lath shaped plag up to

site in section 0.5u long, interstitial pyroxene

{opx?) with grain size of a few
microns. The entire clast appears
to be devitrified glass because the
laths are normal to margin of clast
and decrease in size foward mairix.

ADDITIONAL COMMENTS: Most of this is homogenecus, isotropic, but one corner with
60% diaplectic plagioclase layer. Rock lacks any widespread fluidal fextures.

OPAQUES DESCRIPTION BY: Brett DATE: &/ /72

SECTION: 60017,4

Opaque mineral content is very low (<0.5%). Grain size is very small, most grains
are well below 51 in diameter, few are greater than 10p in largest dimension.

Minerals in order of abundance are |) Metallic Fe - largely as isolated blicbs,
also as blebs in troilite. 2) Illmenite as bilebs, rounded lamel lae and flames in
igneous-looking clasts. 3) Troilite blebs, commonly containing Fe blebs.

Distribution of opagues is fairly homogeneous -throughout the section,
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60018

ROCK TYPE: B8reccia, glass-cemented WEIGHT: 1501 g

COLOR: Medium gray on natural surface (N6) DIMENSIONS: 19 x Il x 6-1/2 cm
SHAPE: Oblong, subangular - broken

COHERENCE Intergranular: Coherent

Fracturing: Two, nonpenetrative

BINCCULAR DESCRIPTION BY: Wilshire & Stuart-Alexander DATE: 5/9/72

FABRIC: None

VARIABILITY: Irregular distribution of vesicles

SURFACE: N is coarsely hackly, S, W, E, T and B are hackly

ZAP PITS: None on N, B; few on S, E; many on W, T.

CAVITIES: N has few 2 mm vesicles and a few vugs to | mm with no crystal [inings.
All other surfaces: vesicles 0.5 - 4 mm, glazed walls, 2% of surface.

SPECIAL FEATURES: A polymict breccia, shattered and injected by glass (or
partly melted along fractures).

% OF SIZE {mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Glass dark gray to e veins hairline |
milky To 4
Lithic I med dark gray 25 subang to 10 5- 20 2
subrd
Lithic IT med gray Tr subang iQ 3
Lithic ITT speckled gray 5 subang to fQ- 25 4
subrd
Lithic IV white 60 ang to 0 <|-100 5
subang
LithicV brownish pink tr subrd I &
Metal silver tr irreg 2- 4 7

(solder-like)
NOTES ;

. In veins and matrix, forms youngest matrix of the breccia.

2. Pre-glass matrix of the breccia which now forms fragments with or without
enclosed lithic fragments.

3. Aphanitic rock fragments enclosed in darker gray old matrix.

4. Very fine grain 75% gray, 25% white. Encloses a few white lithic fragments,
smal | and sugary.

5. Very fine grain, sugary textured, frace to 3% opaques, mostly equant, some
platy, grain size mostly <0.2 mm. About 20-40% light gray grains, rest
white. One fragment has two smal! orangish spinel (?) grains. One has weak
foliation of ilmenite (?) plates. Several have large plagioclase grains -
irregular to rectangular, milky white to franslucent gray, to 7 x [0 mm.
Some small dead-white, fractureiless grains.

6. Very fine-grained, granulated pyroxene (7).

7. Possibly restricted to glass,
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60019

ROCK TYPE: Breccia, glassy matrix WEIGHT: 1887 g
COLOR: Medium light gray (N6) DIMENSIONS: 15 x 15 x 7.5 cm
SHAPE: Blocky, angular, slightly slabby
COHERENCE Intergranular: tough
Fracturing: One short, nonpenetrative

BINOCULAR DESCRIPTION BY: Agrell & Wilshire DATE: 5/t1/72

FABRIC: Fine breccia ‘

VARIABILITY: Uncoated surface to glass-coated surface

SURFACE: T rough with lumpy glass coating. Remainder rough and hackly.

ZAP PITS: Few on N, W, B; none on E, S, T.

CAVITIES: 1In glass coating: 30% are [-2 mm. A few 0.5 cm vugs. One 1.5 cm
open gash type fracture.

SPECIAL FEATURES: Much of the rock is glass-coated, with the remainder very
dusty. This description therefore represents only a small portion of the
rock. Beneath the dust coaTing there are vague indications of pale clasts
up to 2 x 2 cm.

% OF SIZE {(rm)

COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Glass med It gray ! I
Lithic T chalky white </ ang 0.2 0.1-10 2

to colorless

vitreous
Lithic IT salt and <| subrd 0.1- 0.5 3

pepper
Lithic III white 20 ang 0.3 0.1-0.5 4
Lithic TV dull white 10 subrd 5 I =20 5
Matrix med |t gray 70 6

NOTES:

{. Very thin veneer; amber colored on thin edges, glass beads on surface.

2. large clast in glass coating has a slight foliation. One is sugary. About
20% of glass is peppered by white clasts.

3. In the glass coating.

4. In the rock; speckled with a light gray.

5. Has 10% gray crystals and a weak foliation. Larger clasts in this group.

6. Vitfreous appearance.
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60025

ROCK TYPE: Anorthosite cataclastic WEIGHT: 1836 ¢
COLOR: wWhite (N9) DIMENSIONS: 14 x 10 x 10 cm
SHAPE: Blocky, subangular
COHERENCE Intergranular: Moderately coherent
Fracturing: Several penetrative

BINQCULAR DESCRIPTION BY: Morrison DATE: &/13/72

FABRIC: Cataclastic

VARIABILITY: Partly glass-coated

SURFACE: Irregular

ZAP PITS: Many on N, S, W, E; few on T.

CAVITIES: There are 10-20% vesicles in glass,

SPECIAL FEATURES: Proportion of mafic silicates varies from 1% to 15% in
different parts of the rock. Minor mylonitization along fractures, which
are elther local melting or glass Injection &long fractures. This rock
has a cataclastic texture, but may be "igneous" as opposed to clastic.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Plagtoclase franslucent 90 up to 10 |
white
Maf sil| L [t yellowish  +r irregular 0.2 2
orange
< - CIOYR8/6)
Maf sil| IT grayish yellow 2-12  equant, 0.2 0.1-6 3
(5Y 8/4) irregular
Maf sil IIT dusty vellow  tr 5 4
(5Y 6/4)
Maf sl IV brownish gray fr 2-3 5
(5YR4/1)

NOTES:

i.. Plagloclase in various stages of crushing. Relicts are franslucent, more
finely powdered material Is milky white.

2. Pyroxene(?) in clusters to 2 x 0.75 mm which could be large skeletal crys-
tals., Associated with vitreous-appearing plagioclase.

3, More translucent and lustrous than pyroxene (above} and may be olivine.
Some patches with granular fexture. One is penetrated by fine granular
plagioclase band with opaque mineral concentration.

4, Two grains with small opaque inclusions. They may be the same as next above.

5. Three gralns, one with a grayish-yellow mineral in it, appear to be good
crystals,
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60025
THIN SECTION DESCRIPTION BY: Williams DATE: 6/28/72

SECTION: 60025,20

SUMMARY: Crushed troctolite with seriate grain size. The large "clasts" are
generally monomineralic (plagioclase or orthopyroxene) and are recrystallized
to equant anhedral domains about 0.5 mm across. Generally crystals are rounded
To subrounded and are fractured on a minute scale. There are sheared zones
in which the minerals are smeared into each other. |In spite of crushing, the
rock retains an indication of the initial grain size in subrounded areas [=5 mm
across which are essentially monomineralic,

100% GROUNDMASS

% OF SIZE
PHASE ROCK SHAPE (mm) COMMENTS
Flag 70 rd to anhed 6 =<0.|
Oliv 20 anhed 0.2
Opx [0 anhed to tab 4 -<0.1 Opx has exscluticn lamellae,
Cpx(?)  tr anhed 0.5-<0.! Cpx Is probably pigeenite
Crist(?) tr irreg 0.2 Cristobolite(?) 1s clearly associated

with the pyroxene,
Opagues are rare.

ADDITIONAL COMMENTS: This holocrystalline rock has 70% plagioclase, 10% ortho-
pyroxene (which shows exsolution), The large "clasts" are monomineralic and
are recrystallizing to equant, anhedral domzins about 0.5 mm. The grains are
rounded to subrounded and are fractured on a minute scale. There are sheared
zones in which the minerals are smeared into each other,

60025
OPAQUES_DESCRIPTION BY: Brett DATE: 6/23/72

SECTION: 60025,20
Opague mineral content is less than 0.05% and is composed of:

I. metal and troilite in 5-10u blebs;

2., ilmenite in rounded grains to |0u except for one ulvospinel grain
which is about 20U diameter;

5. one battteship gray grain, low reflectivity, reddish-brown in trans-
mitted light (not tranvallite};

4. & few grains (5 to 10) appear 1o be chrome-spine! which in one case is
intergrown with an ulvospinel,
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60035

ROCK TYPE: Anorthositic gabbro, crushed WEIGHT: 318 ¢
COLOR: Glass (N4), Rock (5Y) DIMENSION: 14 x Il x 5 cm
SHAPE: Slab
COHERENCE.  Intergranutar:  Coherent
Fracturing: Few nonpenetrative, one filled with C.1 mm thick
seam of dark glass,

BINOCULAR DESCRIPTION BY: Agrel!l & Stuart-Alexander DATE: 5/23/72

FABRIC: FEquigranular

VARIABILITY: Glass coated 70%, exposed rock 30%.

SURFACE: Glass coats 100% of T, 33% of B, 90% of N, 80% of E, 90% of S, and
70% of W.

ZAP PITS: Many on B (both glass and rock);few on W (glassy part), N, E, S;
none on T,

CAVITIES: In glass 5%, 0.2-0.75 mm, elongated, smooth channels, 0.5 x 3 cm,
broken, pipe-like or due to irregularities in glass where crowded with
rock fragments.

SPECIAL FEATURES: Sample originally had complete glass coating. B surface
{upper) i1s highly zapped glass spalled-off exposing core igneous rock., T
Surface (bottom) is completely glass coated with many adherent small clasts
(plag-rich, and fine-breccia).

% OF SIZE (mm)
COMPONENT COLOR ROCK  SHAPE Dom. Range NOTE
Glass coating pale gray {0 ccating 0.l !
lgnecus creamy white 90 siabby 0.5 0.1-1.0 2

NOTES:

. The glass coating is dark to eye, and much paler under microscope, devi-
trified. B (top surface) 1s 30% 1-5 mm skin of vesicular devitrified pale
gray glass, locally pocked with white fo cream colored, 0.2-5 mm clasts,
ranging from pure fine plagioclase to granulitic rocks with 50% plagioc!ase
and 50% mafic silicate. T (bottom surface) is 98% glass coated, similar
color, devitrification and vesicles to other side (B) but fresh surface
rough with adherent dust and many rock fragments, 0.!-10 mm average, -2
mm 50% gabbroic anorthosites, 50% fine microbreccia, <|% glass spheres.
Similar clasts are enclosed in glass, up to 20% (15% |ight, 5% dark).

Glass coating is honeycombed with fractures about |.5 cm apart, which pene-
trate to core rock on side surfaces where zapped, more zaps on core than
glass. Possibly the fragment was zapped prior to glass coating.

2. 70% white plagioclase; 30% pale gray brown mafic silicate.
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60055

ROCK TYPE: Anorthosite, pulverized WEIGHT: 35.5
COLOR: white (N9) DIMENSIONS: 4 x 3 x 2.5 :m
SHAPE: Subangular
COHERENCE intergranular: Friable
Fracturing: Few, nonpenetrative

BINOCULAR DESCRIPTION BY: Simonds DATE: 6/21/72

FABRIC: Granular, isotropic

VARIABILITY: Homogeneous

SURFACE: T-S corner is broken, others dust covered.
ZAP PITS: Obscured by dust.

CAVITIES: None

SPECIAL FEATURES: None

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Matrix white (N9) 100 <0. | <2.5

NOTES:

I. Ninety-nine percent plagiociase or at least colorless pyroxene. There is
one percent dark mineral (black pyroxene). Most of the larger grains are
clean. A region on the T-S corner of 2.5 mm is a cleaved, but disrupted
plagioclase crystal.

SAMPLE 60055

83




60056

WEIGHT :
DIMENSIONS:

ROCK TYPE: Breccia
COLOR: Unknown (See Special Features)
SHAPE: Subangular
COHERENCE Intergranular:
Fracturing:

Friable
None

BINOCULAR DESCRIPTION BY:

Simonds

FABRIC: Unknown
VARTABILITY: Unknown
SURFACE: Unknown
ZAP PITS: Unknown
CAVITIES: Unknown
SPECIAL FEATURES:
clasts and gray clasts show through dust.

6.1 g
3 X 2x2cm

DATE: 6/21/72

Rock is mainly completely covered with dust but black

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Do, Range NOTE
Naf sil unknown |
Lithic I black (NI) 5(7) ang <l.0
Lithic II aray (N6) 5(M) subrd <0.5
NOTES:
I, Covered by light gray dust.
60057
ROCK TYPE: Anorthosite, pulverized WEIGHT: 3.1 ¢
COLOR: White (N9) DIMENSIONS: 1.5 x 0.5 x 0.5 cm
SHAPE: Subangular (targest fragment)
COHERENCE Intergranular: Friable
Fracturing: None
BINQCULAR DESCRIPTION BY: Simonds DATE: 6/21/72
FABRIC: Granular, isotropic
VYARIABILITY: Homogeneous
SURFACE: Broken or obscured by clinging dust.
ZAP PITS: None noted
CAVITIES: None
SPECIAL FEATURES: None
% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Daom, Range NOTE
Matrix white (NS) 100 <l.0 I
NOTES:

I. Similar To 60055.
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60058

ROCK TYPE: Breccia, granular gray WEIGHT: 2.1 g
COLOR: Gray (N7) DIMENSIONS: up to
SHAPE: Rounded 0.3 x 0.3 x 0.3 cm
COHERENCE Intergranular: Friable
Fracturing: None

BINOCULAR DESCRIPTION BY: Simonds DATE: &/21/72
FABRIC: Isotropic, granular
VARIABILITY: Unknown
SURFACE: Dust covered
ZAP PITS: Dust covered
CAVITIES: None obvious
SPECTIAL FEATURES: Rock is largely broken up and can is filled with dust

covered round fragments and a few dust-covered black things,

% OF SIZE (mm)

COMPONENT COLOR ROCK SHAPE Dom, Range NOTE

Matrix white(?) 90

Lithic black 10 0.2

60059
ROCK TYPE: Anorthosite, pulverized HEIGHT: |.1 g
COLOR: White (N9) DIMENSIONS: 0.4 x 0.4 x 0.4 cm
SHAPE: Rounded
COHERENCE Intergranular: Friable
Fracturing: None

BINOCULAR DESCRIPTION BY: Simonds DATE: 6/21/72

Same features as 60055
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60075

ROCK TYPE: Braccia WEIGHT: 184 ¢
COLOR: White (N8-N9) DIMENSIONS: 16 pieces
SHAPE: Broken pieces
COHERENCE |ntergranular: Very friable
Fracturing: Few, penetrative
BINOCULAR DESCRIPTION BY: Wilshire DATE: 6/9/72
FABRIC: Brecclia
VARIABILITY: nNone
SURFACE: Irregular; hackly on broken surfaces (clast molds)
ZAP PITS: A few are preserved on the largest fragment,
CAVITIES: None
SPECTAL FEATURES: None
% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Lithic T med dk gray 34 subang l {2 l
Lithic TII white to |T | -2 subang, Z =5 Z
gray subrd
Matrix white 95 3
NOTES:

Aphanitic to subvifreous,

2. Finely crystalline, tough fo sugary; moderately coherent. Coarser fragment
has a trace of pale brown pyroxene,
3. Mostly fine powder; material that can be resolved is about equal proportions

of gray aphanitic |ithic fragments and angular plagioclase. Traces of

reddish-brown mineral and metal fragments.
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60095

ROCK TYPE: Glass, WEIGHT: 46.6 g
COLOR: Grayish black (N2); yellow-green to DIMENSIONS: 3.8 x 3.4 x 3.4 cm
light brown on thin edge
SHAPE: Ellipsold
CCHERENCE Intergranular: Tough
Fracturing: Cooling cracks on surface and in vesicles; few,
nonpenetrative.

BINOCULAR DESCRIPTION BY: Bass DATE: &/6/72

FABRIC: Isotropic, glassy

VARIABILITY: Fractures

SURFACE: N and B have hackly-to-irregular fractures exposing numercus vesicles;
others are glassy, smooth, and spheroidal.

ZAP PITS: Few on all faces. They are well-developed and range from slightiy
shattered light spofts to full-fledged zap pifts. The spall zones show all
degrees of detachment.

CAVITIES: Total 5-10%; spherical vesicles ranging from <! to !} mm, rare ir-
regular cavities, open shrinkage cracks (very minor), and dimples where metal
fell out.

SPECIAL FEATURES: N and B are fresh fractures; cooling cracks are irregular and
minor; no fracture sets. Minor soil on N and B, especially near their edges;
also in zap plts on outer surface. Chilled glass sphercid, almost exactly
spherical; vesicles are mostly infternal and are only rarely coalesced.

Larger vesccles may be surrounded by a few tiny ones which appear in the
spherutitic zone around the large vesicle. lIrregular internal cavities are
rare. Very few vesicles and irregular holes are exposed on outer surface and
have sharp edges where exposed. The holes present are mainly dimples from
wnich metat was dislodged or vesicles which were zapped open. Some metal
formed internally in glass or vesiclés and a minor amount arrived as spatter
from an external source, as did the dark gray glass spheres, A few angular
gtass particles are present on the surface but they are barely adhering.

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Glass grayish black, 97 spheroid
vel low-green,
med brown
Spherul ites med gray spherul ites 0.1 2
and coales-
ced spheru-
lites
Devitrified med gray l thin skin <0.| 3
glass(?) )
Plagioclase white to It tr - equant, <2 x 1) 4
gray irregular ,
Metal gray to yellow < spheroids, 0.5 <1.5 5
lenses,
films
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% OF SIZE (mm)

COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Glass spheres dk’gray or r spheroids <0.5 up to [+ &
Glass particles grgyagi tr equant, <0.5 7
yellow-green irregular
NOTES:

l.

Dominant component; grayish black in bulk; where light can reflect internally
or pass through spall zones, cracks, and thin walls of vesicles, it is yellow~
green except on B, where It may be medium brown or vellow-green.

Opaque, sfony luster, form complete shells around smaller vesicles, partial
shells around larger vesicles, where spherical shape and varying degrees of
coalescence can be seen.

Quter skin of specimen: luster is simifar fo that of spherulitfes, buf the
skin appears To be of uniform thickness and not a series of coalesced spheras.
Two opaque-te~translucent grains, shocked or recrystallized on N and B, gra-
dational to host or sharply defined.

Several modes of occurrence: spheroids, lenses, or films on interior surfaces
of vesicles, may pluck out leaving dimples. Surfaces of metal often minutely
knobby or irregular; one large film in vesicle is 1.5 x 0.5 mm. lenses,
sphercids and rare filmy spatter are on oufer surface; often partially em-
bedded, leave dimples where dislodged; fwo coalesced spheroids give dumbbell
appearance, :

Attached to and coalesced with ocuter surface of specimen to varying degrees,
but generally stand clear above surface. One large spheroid was broken off
almost flush with the surface of the specimen.

Attached to cuter surface of specimen; barely embedded and not necessarily
strongly attached, but have survived handling.
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60115

ROCK TYPE: Breccia, glass cemented UEIGHT: 133 ¢
COLOR: Medium gray (N4) DIMENSIONS: |1 x 3.5 x 2 <m
SHAPE: Rough triangular prism
COHERENCE Intergranular: Tough
Fracturing: AT least three penetrative sets

3INOCULAR DESCRIPTION BY: Williams DATE: 6/7/72

FABRIC: Breccia

VARIABILITY: Clast population is locally variable.

SURFACE: All surfaces are rough except B, which is smooth. Brownish dust
present on N surface.

ZAP PITS: None on all surfaces.

CAVITIES: About 1% vesicles associated with glassy material, some have project-
ing plagioclase and metal crystals.

SPECIAL FEATURES: This is a very highly recrystallized breccia. The chips
60115, and 60115,2 are essential identical in surface morphology and
petrography. The rock fractures and crumbles rather readily along the
fracture patterns,

‘ % OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Don. Range NOTE
Clasts T med gray 65 <O =15
Glass gray-black, I, 2

med gray
Clasts II white 20 0.1-15 3
Clasts III light gray 5 subrd <0,1-10 4
I ron silvery tr spher to <0.,1- 0.2 5
irreg
Sulphide yel low tr square <0.1-0.1

NOTES:

[. Aphanitic medium gray material,

2. Apparently cements the rock. Contains vesicles.

3. Aphanitic with occasional cleavages and fractures. |f anything, it appears
that the glass and Clast | make up what would be called matrix, The only
mineral seen Is plagioclase (7).

Aphanitic.

Usual ly associated with glass.

U
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SAMPLE 60115

SAMPLE 60135
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60135

ROCK TYPE: Crystalline rock, glass-coated WEIGHT: 138 g
COLOR: Glass - medium dark gray (N3-N4) DIMENSIONS: 5.5 x 4.5 x 4 cm
Rock = light olive gray (5Y61)
SHAPE: Oblate ellipsoid, well-rounded
COHERENCE Intergranular: Tough
Fracturing: Local and nonpenetrative

BINOCULAR DESCRIPTION BY: Agrell & Stuart-Alexander DATE: 5/22/72

FABRIC:  Glass-coated crystalline rock

VARIABILITY: 50% glass covered

SURFACE: Glass surface smooth, rock surface hackly

ZAP PITS: Many on S, W, N (W half), T (N half); few on E, T (S half), and N
(E half); none on B.

CAVITIES: Glass has 1-2% vesicles of 0.2 mm diameter. 1% miarolitic cavities
in rock.

S5PECIAL FEATURES: Lower surface of the glass (against the rock) is wrinkied.
A number of vesicles occur between tThe glass and the host rock. A few vesi-
cles are exposed on glass surface. The devitrified colorless glass that seams
the crystalline rock is highly vesicuiar. Some is drawn out in linear rope-
like forms, enclosing lenses of undeformed feldspathic rock., Possibly glass
once completely enveloped rounded rock,

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Dom. Range NOTE
Glass dark gray 5 | -2 I
thickness
Metal (7) silver tr hemispheres <0, | 2
gray
Plagioclase white 60 tabular 3 0.2~7
Gray mineral vitreous 40 interstitial 0.2 0.1-5 3
gray
Metal, sulphide tr

NOTES:
|. Appears devitrified to microcrystaliine feldspar crystals.,

2. Stuck to outer surface of the glass.
3. In the body of the rock and alsc in miarclitic cavities where they are larger.
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60215

ROCK TYPE: Anorthositic cataclasite WEIGHT: 386 g
COLOR: hite (N91, soil coating olive gray (5Y) DIMENSIONS: 8 x 7 x 6 cm
SHAPE: Blocky, 1/2 rounded
COHERENCE Intergranular:  Coherent
Fracturing: Penetrative, several sets

BINOCULAR DESCRIPTION BY: Agrel| DATE: 5/24/72

FABRIC: Microbreccia

VARIABILITY: 15% dark adhering glass; 75% white homogeneous cataclasite.

SURFACE: Finest hackly. All surfaces of rock except glass are finely coated
with dust, which in certain parts emphasizes cataclastic structure.

ZAP PITS: Many on N; few on B, T, and E; nore on S, E, and W. Colorless glass
finings.

CAVITIES: 20% vesicles in glass portion,

SPECIAL FEATURES: This rock is a highly crushed anorthosite - some vague Tn-
dication of planar shear. Dust adheres mere to the small breccia fragments
than to the matrix.

% OF SIZE {(mm)
COMPONENT COLOR ROCK  SHAPE Dom. Range NOTE
Glass gray 0 vesicular i
fumps &
sheets
Clasts in gray white I rnd 2-3 2
glass I
Clasts 1n dark gray ang 0.1 3
glass IT
Anorthosite white 90 blocky 0.5 0.1-4 4

NOTES:

. Devitrified to 0.4 mm plagioclase and contains 20% of |-5 mm diameter vesicles.
Plagioclase 60, mafic silicate 40.

Small angular dark clasts appear in some areas, close to core rock.

. Angular fragments of fine grained anorthosite (70%), closely packed fogether
ina slightly darker matrix (20%)(possibly partly pyroxene), and 0% porcel-
aneous white wavy seams,

NN —
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60215
THIN SECTION DESCRIPTION BY: Bass DATE: 6/21/72

SECTION: 60215,2 and ,13
SUMMARY: Unrecrystallized anorthosite breccia, but with no spinel and with no
isotropic glass except on one edge and remarkably few if any pores. The
|ithic clasts are all recrystallized and contrast strongly with the dominant
unrecrystallized mineral clasts. The breccia is almost monomict, but at least
two sources are indicated,

MINERAL CLASTS (INCLUDIMNG RCCK PATRIX), 97% OF ROCK

# OF SIZE
PHASE ROCK SHAPE (rm) COMMENTS

Flag 29.8 equant <0.1-6 FPlagioclase varies from unshocked, fo

blocky undulatory, to bent, to pressure-
Twinned (includes gridiron twinning),
to highly shocked. Recrystallization
is present within intTensely deformed
bands of a few large plagioclase clasts.
Brecciated zones or bands in the largest
grain give "mortar' texture, and rotated
blocks in some such bands wou'ld, on re-
crystallization, give polygonalized bands
of the type seen in [5415. May contain
maftic inclusions, but in general is
remarkabiy free of them. Derived from
retatively coarse, almost pure anorth-
osite.

Mafics 0.2 irreg to <0.1-0.15 Mafics are mainly orthopyroxene; | grain
equant, of olivine; several augite grains in
blocky one shocked and partly recrystallized

Opaques r irreg to  <0.01-0.04 clast; rare grains show first-order red

interference colors and may be olivine
or clinopyroxene. Orthopyroxene may
show a faint fo disTinct lamel lar
structure.,

NOTE: No extremely fine-grained matrix of ftype produced during recrystallization.
Instead plagioclase fragments are seriate To smallest sizes and all but
the smallest grains are well defined. 1If there is any bimodality, the
coarser mode would include only a few, large, shatfered grains.

LITHIC CLASTS, 3% OF ROCK

% OF SIZE
PHASE CLASTS SHAPE (1) COMMENTS
"Chert™ 70 ovoid To to 2.4 "Chert" is extremely fine-gralined
subrd (average 0,001 fo 0.002 mm), fairly

equigranular, with a few grains up to
0.0l mm and, in some clasts, large
irregular, highly shocked and partially
recrystallized plagioclase relics,
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THIN SECTION DESCRIPTION

60215 (Continued)

BY: Bass

SECTION: 60215,2 and ,13 (Continued)

"Mas ke~
fynite!

PHASE

25 subrd

% OF
CLASTS SHAPE

to 4

DATE: 6/21/72

Mafic relics are rare. A few clasts
contain very minor plag laths up to

0.0l mm long, and very rarely the laths
are subparallel. The "chert'" grades to
"maskelynite" in two clasts. This and
the relict plagioclase indicate that

the “chert" is finely recrystallized
plagioclase. It generally has a brown
tinge, the intensity of which correlates
directly with the abundance of mafic
crystals of the same size range as the
feldspar (0.001-0.002 mm). The "chert"
appears To be devitrified plagioclase
glass different somehow from those dia-
plectic glasses with a high degree of
structural memory which devitrify to
fibrous aggregates. I suggest that

the "chert" is devitrified glass which
was shocked To a melt stage with small,
disoriented domains of structural memory,
and that this process was aided in
varying degrees by mafics which lowered
the melting point. One "chert" containg
an ovold opaque grain, one of the only
+wo opaque grains seen in the rock,

Fibrous devitrification products (nc iso-

tropic glass left). Evidence from 61016
suggests that the fibrous '"maskelynite"
represents the devitrification of shock-
melted plagioclase totally devoid of
structural memory (i.e., like a thermal
melt), Therefore, fibrous "maskelynite™
was initlially more intenseiy shocked
than "chert", to which i1t grades.

LITHIC CLASTS (Continued)

SIZE
{mm)

96

COMMENTS

In one clast the "maskelynite" and
"chert" occupy large clear areas sep~-
arated by "interstitial™ micropoikl-
litic pyroxene(?) that extinguished In
large patches. The gross appearance
of fthe clast is that of a distorted
but topologically preserved granular
texture.



60215 (Continued)
THIN SECTION DESCRIPTION BY: Bass DATE:
SECTION: 60215,2 and ,13 (Continued)

6/21/72

Note that the patchy extinguishing,
micropoikilitic pyroxene(?) of the
Type just mentioned is seen only in
That "maskelynite" grain, in a few
"chert" grains, and in the finely
brecciated zones of a few shocked and
recrystallized plagioclase clasts.
Like the "chert" and "maskelynite",
the micropoikilitic pyroxene reflects
a degree of recrystallization not
seen within most piagioclase clasts,
and totally absent from 60215 as a
rock specimen,

Mafic 5. ovoid fo - 0.1 to | Mafic and opague-rich clasts enclosing
blocky, randomly oriented, fthin plagioclase
subrd l[aths with scalloped edges. These

clasts may be recrystallized glass
or highly recrystallized microbreccias.
Ultra- Tr irreg To 0.2 Pigeonite ophitically enclosing minor
mafic ‘ plagiociase laths. These clasts may
be excepticnally mafic variants of the
mafic lithic clasts. Only two examples

seen,
GLASS CLASTS, TRACE OF ROCK
% OF SIZE
PHASE ROCK SHAPE mm COMMENTS
Grayish 100 ovoid O0.15x The brayish brown glass clasts are
brown 0.1 patchly devitrified.
60215

OPAQUES DESCRIPTION BY: Brett DATE: 6&6/20/72

SECTION:, 602i5,13 and , 2 ,

SUMMARY: Opaque mineral confent is extremely low (<0.01%). The section is
large yet total number of opagque grains is less than 20. One or two rounded
ilmenite grains, the rest are rounded troilite and metal grains in The micron
size range..
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SAMPLE 60215

SAMPLE 60215,2 WIDTH OF FIELD=4 MM
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60235

ROCK TYPE: Crystalline WEIGHT: 70.1
(recrystallized anorthositic DIMENSIONS: & x 3.5 x 3.3 cm
breccia)

COLOR: Medium gray (N5)
SHAPE: Angular, blocky
COHERENCE Intergranular: Tough
Fracturing: AT least three penetrative sets subparallel fo B,
T and W

BINOCULAR DESCRIPTION BY: Bass & Williams DATE: 6&6/6/72

FABRIC: Isotropic, mainly equigranular, minor relict large fragments

VARIABILITY: Mainly in surface morphology

SURFACE: T (N side) and N are knobby; S and B are smooth with some soil cover;
W which is slightly irregular, is a joint surface; E is hackly; less than
5% glass on T; none elsewhere. Sample is bounded mainly by fractures.

ZAP PITS: Few on all surfaces; glass linings are rare. Pits are preserved
mzinly as opaque white spall zones.

CAVITIES: Approximately 1% vugs, vesicles and open joints (rare). Some have
crystal linings. Some ovoid holes may be dimples from which metal was
dislodged.

SPECIAL FEATURES: Soil cover is extensive on all surfaces and has clive tint.
In large vug on N, in addition to soil, therc is also a soft, white carthy
coating in places, distinct from normal soil. The entire N surface is an
irregular, knobby surface coated with drusy feldspar and traces of metal.
The knobs in some cases appear To be relict feldspar clasts. Re-entrants
are present and cannot have been formed by fracture. Evidence suggests
formation as a large vug due to reduction of volume of host rock during
sintering and recrystallization. Original vug must have been several cm
in diameter. Remnant of similar vug on south edge of bottom.

) % OF SIZE (mm)
COMPONENT COLOR ROCK  SHAPE Dom. Range NOTE
Matrix med gray >30  equant to lath <0.] <0.1- 0.5
Feldspar clasts white to med <10 equant, blocky, 1.5 <l -10 2

gray ang To rd
Spinel (7) red tr equant 0.1 3
Metal gray <0.1 oveid To up to 4
: spherical 2.5%x2
Sulfide(?) vellow, Tr film on vesicle 5
metallic surface
Mineral reddish brown fr 6
? black tr G.l 7
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60235 {Continued)

NOTES:

Apparently recrystallized feldspathic material, with few or no mafics; random
laths (best seen on vesicle walls),

Large relics which are either clasts in a breccia or unshattered crystals in
an anorthosite. Color varies with state of shock and transparency.

Occurs in matrix and as two crystals on surface of drusy feldspar in vug on W.
Spheroids, which may be incomplete, leave void in the ovoid cavity which it
occupies. Surfaces are minutely rough and the largest one is sfriated or
scratched. '

Associated with gray metal and Tiny black spots. 7

May be oxidized Fe, in some cases, possibly crushed spinel(?); seen in vuc,
on surface of spall zone of zap pit, and in matrix. v

Two tiny black spots; one on B is vitreous (glass?), the other is in large
vug exposed on N, '

SAMPLE 60235
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60255

ROCK TYPE: Black glassy breccia with WEIGHT: 871 g
angular white clasts. DIMENSIONS: 12 x 9 x 7 cm
COLOR: Olive gray (5Y3/2)
SHAPE: Blocky subangular
COHERENCE Intergranular: Tough
Fracturing: Few, nonpenefrative

BINOCULAR DESCRIPTION BY: Warner DATE: s&/6/72

FABRIC: Breccia, isotropic

VARIABILITY: None

SURFACE: Hackly, very dusty. Two generations of glass splash cover N-E-B
corner and part of N face.

ZAP PITS: Few on S, W, B, T, none on N and N-E-B corner.

CAVITIES: One percent, vugs with drusy lining which tend to form along fractures.

SPECTAL FEATURES: Black glass matrix; angular white plagioclase clasts; two
generations of vesicular glass splash on one face,

% OF SIZE (mm)
COMPONENT COLOR ROCK SHAPE Don. Range NOTE
Matrix black 85 |
Plagloclase milky white 12 ang l 0.5-4 2
Mafic vel low~green 3 ang 2 [ -3 2

NOTES:

I'. Matrix Is different in two places: On N face it is a fine grained aggregate
of black, acicular and plate~like crystals. On T face it is an aggregate
of black glass,

2. Clast
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60255
THIN SECTION DESCRIPTION BY: Butler DATE: 7/25/72

SECTION: 60255, 14

SUMMARY: This section shows a multiple generation breccia that is composed
of lithic clasts of recrystallized (glass-free) gabbroic anorthosite,
cf glass clasts and spheres, and of mineral clasts in a cryptocrystalline
and confused matrix of small mineral grains and turbid glass. The overall
composition appears to be fThat of gabbroic anorthosite. Rust stain sur-
rounds some opagues.

MATRIX, 28% OF ROCK

% OF SIZE
PHASE MATRIX SHAPE (mm) COMMENTS
Plag 85 subang <0.1 Contin