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TaBLE 5.—Cross-reference of lunar samples with locations, lunar-surface photographs, status of determining sample location and orientation,
megascopic sample description, and comments by the astronaut crew during sample collection—Continued

Sample Weight Lunar-surface Location Orien-
Number g Photographs: :2 Status tation? Sample description* Crew comments®
EVA 1—Station: LM Area Toward ALSEP Site: Continued
14303 898.4 With comprehensive Approx. From surface A blocky, subrounded rock with zap pitson ~ CDR: Put your UHT [Universal Hand Tool] handles
sample. Not identified pitting only all but one side and having only a few for it.
in lunar-surface poorly developed, irregular fractures. The ~ LMP: I'll use this handle. Fortunately, I don’t think
photographs. sample is a very friable fine-grained clas- more than a little bit fell out.
tic rock having less than 1 percent sub-  CDR: Okay, we've got it packed down to only half
rounded light-colored clasts in a full.
medium-gray matrix. ok

CDR: Okay, Houston, for your information, docu-
mentary location shots of the comprehensive
sample taken on [film roll] JJ and I'm now
shfwing 40.

CDR: And on the comprehensive sample, Houston, I
feel we have about 15 rocks, and some fines.
One weigh bag [No. 1039] is going in the SRC.

LMP: Okay. We want you to be discriminating about
our samples now. We have the comprehensive
rocks in the left-hand storage compartment.
The comprehensive fines, however, are in the

RC.

CDR: Now I'll head on back a little farther, get a
football-size rock.

CDR: There’s some pretty good-sized ones back over
in here. Okay, that’s toobig. I'll get one that’sa
little smaller.

14304 2498.9 67-9390 XSB Approx. Known A blocky, subangular rock cut by a few CDR: Okay, Houston, you can see the area where the
67-9391 XSB poorly developed, irregular fractures. Zap football-sized rock [14304] is coming from. It’s
pits are not prominent, and all surfaces essentially two-thirds of the way back toward
appear immature. The rock is a coherent the LM, from the ALSEP site. The rock ap-
breccia with a moderate pércentage of an- pears to have been ejected from the crater
gular to subrounded, blocky to slabby which Ed was describing earlier, in his 12:30
dark clasts in a very light gray matrix. A position. As a matter of fact, it’s going to be a
very small percentage of light clasts is small foothall-sized rock—no, it turned out to
present. be two of them.
14305 2497.5 67-9392 XSB Approx. Known A blocky, subangular rock with a poorly de-  CDR: The second small football [14305] is from near
67-9393 XSB veloped set of planar fractures. Two the same crater. And, at first glance, appears

nearly planar faces of the rock appear to
be controlled by splitting along planar
fractures. Zap pits are inconspicuous, and
all surfaces appear immature. The rock is
a coherent breccia with a moderate pro-
portion of subrounded dark ‘clasts and
subordinate light clasts in a very light
gray matrix.

CDR:

LMEP:

CDR:

LMP:

LMP:

LMP:

LMP:

CC:

LMP:

CC:
CDR:

to be fairly similar color. It’s a large hand
sample. It's essentially nonvesicular. Just
some very small vesicles.

There looks to be a fairly large crystal in that
second small football rock and now starting
bakck toward the MESA.

The number of surface rocks, or rocks com-
pared with the number of surface fines is very,
very small, Houston. There’s a few boulders
lying around and there’s a few blocks around
some of the craters, but by and large, it's a
fpfdery surface.

Houston, we were unable to get all of the weigh
bags in the SRC. It’s full. We’re putting the
small samples of small rocks from the com-
prehensive sample in the weigh bag along
with the two small football rocks. [Weigh bag
1027)

Houston, let me tell you what we’ve done. Re-
member, Al said that we brought in the small
rocks from the comprehensive sample area in
one weigh bag. [1027] We couldn’t get them all
in the SRC. We got in the contingency sample
here. And it so happens that the material
cracked on the contingency sample bag, and
it’s leaking. So we're putting it in the weigh
bag [1039] with these other rocks. And the
y(fkekight of that total combination is 5 pounds.

And, Houston, the next bag [1027] has two
toy-sized football rocks in it. And they weigh
15 pounds total.

And that’s going into the left-hand storage
compartment.
P

Okay, Houston. Both of those rock bags [1027,
1028] are going to left-hand storage compart-
ment.

Okay, Ed. That’s the one with the contingency
sample and the comprehensive and the foot-
ball ones, right?

That’s affirmative. [Note: The contingency
sample went into SRC-1 along with weigh bag
Okay. Next question: on the football samples,
were they documented?

That’s affirmative. They were documented
with a stereopair before, in the case of both
samples. And they were taken from the crater
which is located at CR.1 and 64.6. They came
from the southwest rim of that crater,
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TARLE 5.—Cross-reference of lunar samples with locations, lunar-surface photographs, status of determining sample location and orientation,
megascopic sample description, and comments by the astronaut crew during sample collection—Continued

Sample  Weight Lunar-surface Location Orien-
MNumber (g Photographs:*? Status tation® Sample description? Crew comments®

FEAV I—Station: LM Area Toward ALSEP Site: Continued

Probably in LM window  Unknown NA Bulk sample. weigh bag 1028 CC:  Roger. If you take an additional weigh bag,
14160 196.5 photographs but not 4-10mm fines and put material from the immediate vicinity
14161 1971 wdentified 2-4 mm fines of the LM into it to fill up the SRC, we request
14162 288.7 1-2 mm fines that you drop a documented sample baginitas
7129.8 <1 mm fines a tag.
251.0 . resetve from 14163
0.79 rock chip CDR: Okay, where’s that tin scoop?
1.59 rock chip {MP: Which one, the big one? Why don't you let me
rock chip help you with the—let’s take the shovel, Al;
. rock chip itll be faster.
3.03 rock chip CDR: All right.
4.81 rock chip LMP: Trenching tool.
1.70 rock chip CDR: Want to hold the bag?
1.81 vock chip LMP: Yes.
1.23 rock chip CDR: Let's hit that little crater out there. 1t looks
1.68 rock chip like a secondary.
0.92 rock chip LMP: Okay, let’s go get it.
3.76 rock chip CDR: Right out here.
2.65 rock chip LMP: 1 saw a little crater about this size out here
3.30 rock chip that I'd swear had glass in the bottom of it, but
1.00 rock chip 1 was too busy thumping to stop and make any
1.50 rock chip comment on it.
0.23 rock chip LMP: There’s a little different-colored layer at the
3.52 rock chip hottom of it there.
2.54 rock chip CDR: Yes. Scoop it out.
1.56 rock chip LMP: Sec, there’s a different color there, maybe.
9.21 rock chip CDR: Okay, how does that look to you?
0.82 rock chip LMP: T can take another shovelful. That’s good.
0.91 rock chip CDR: Okay. Houston, that’s in a small crater; looks
1.06 rock chip like it might be a secondary impact, Jjust
1.7 rock chip hazarding a guess; it's about 2 feet in diame-
1.27 rock chip ter, and it’s between 130-50 feet, 130-40 feet
2,10 rock chip from the LM.
1.7 rock chip CDR: We'll put a documented sample bag in there
6.03 rock chip with it, and that will be bag number 1. Here
14402 0.20 residue from EVA 1 ALSRC you go, Ed.
[Apollo Lunar Sample Return Container] LMP: Okay, put it in.
CDR: One November. [Weigh Bag 1028]
EVA 2—Station: A
14211 39.5 £4-9046 XSD Known NA Double drive tube tupper) CDR- Fred, the surface, here is textured. It is, of
14210 169.7 64-9047 XSD (lower) course, a very fine grain dusty regolith, much
649048 LOLUC the same as we have in the vicinity of the LM.

But, there seems to be more small pebbles here
on the surface than we had back around the
LM area. And the population of larger rocks,
perhaps small boulder size, is more prevalent
here. Okay, this is probably pretty good [for
Station A].

LMP: Yes, this is a good place for A and we might
also comment, Fredo, that they have an ap-
pearance, here, quite often like raindrops—a
very few raindrops have splattered the sur-
face. It gives you that appearance. Obviously,
they haven’t; but it's that sort of texture, in
places.

CDR: Yes, I think that there’s a relationship be-
tween the texture and these small surface
pebbles. Okay, point A.

L.MP: Okay, at point A, we do a double core [drive
tube].

CDR: The point where we're sampling is just about
in the center of three craters of almost equal
size. | would say, perhaps, 20 metresin diame-
ter. The ones to the north are more fresh, more
sharp: the one to the left is more subdued. I'm
pretty sure we're just about where point Aison
the map: it fits the description of it.

CC: Okay, and Al, a word from the back room says
go at least two crater diameters away from the
crater you're just describing, when you get
ready to take the double core.

CDR: Okay, we'll try to put it in the center of the
three craters to get all three, well, to get what-
ever stratigraphy we have here.

CDR: Okay, all set up for the double core here.

CDR: The bottom core tube will be number 2, no tab.
[14210] Top core tube will be number 3, no tab.
[14211]

CDR: Okay, Houston. A couple of quick stereos and
the locator of the core tube as it’s about to be
driven, and the LM is in the background.

CDR: Okay, Houston. We got almost two complete
tubes here, about one and seven-eighths tubes,
vould say.




SAMPLE DOCUMENTATION AND ENVIRONMENTS 53

TaBLE 5.—Cross-reference of lunar samples with locations, lunar-surfuce photographs, status of determining sample location and orientation.,
megascopic sample description, and comments by the astronaut crew during sample collection—Continued

Sample  Weight Lunar-surface Location Orien-
Number (g Photographs: '* Status tation? Sample description® Crew comments’
EVA 2--Station: A—Continued
14411 5.5 Core bit, double drive tube CDR: Andthe core bit [14411] just for the fun of 1, is
going in bag 2 November. If we can get it hack

CC: And AL they'd like a description of the surface

where you drove the core tube.
14041 166.27 68-9409 DSB A blocky, angular rock with a small percen- CDR: Okay. Fred. Nothing, but il’s the same tex-
14042 103.19 68-9410 XSB tage of its surtace coated by vesicular tured pattern of which we spoke coming up in
14043 5.94 68-9411 XSB gl The rock is cat by widely spaced, this traverse.
68-0412 XSA irregular fractures intersecting at high k
68-9413 L.OC angles; the rock breaks readily along CDR: Continuing our description of the surface. it
these fractures. Some surfaces ave lightly appears to be a scattered population of very
covered by glass-lined zap pits. The rock is staall blocks, some of which Ed is going to
mostly a iriable, fine-grained clastic rock photograph here, and his documented sample.
with less than & percent of subrounded Ihelieve they came from the erater to the norih
light-colored clasts in a medium gray of the sampling site. Other thao that, the peb-
rix. A piece of this rock (14043) has a y nple site is not unique to the
considerably higher proportion of clasts, traverse, so tar. The first core went in fai
but is otherwise similar. easily | had some difficully with the lust cors
14044 4.68 Residue {rom bag 3N LAMP: And, Houston, the rock I'mt sampling seems to
14045 65.24 Same as for A blocky, subangular rock with a vough, be a fairly typical one of this wultiple crater
14041- 14044 hackly sarface. Glass-lined zap pits occur that we’re working around right now near A,
on all but one surface. There are very and it's going mto the bag 3 November.
poorly developed irregular internal frac- LMP: It's breaking apart on me as 1 pici it up. Il try
tures, but one face of the sample has to get most of the pieces,
broad, parallel steps suggestive of frac- o
ture control. The sample is a (riable fine-  LMP: Houston, 1 can't get all of this sample in % N,
grained clastic rock with very sparse sub- That’s going to be able to go in 3- N [14041 -
angular light-colored c¢lasts in a me- 14044} and the next one [4- N, 14045-14046). [i
dium-gray matrix. looked like it was fractured. and when 1p
14048 1.21 Rezidue from bag 4N it up, it fractured into about four pieces,
EVA 2-—Station: B

CCr Aland Ed. don't think you have to worry woo
much about the exact position of site B. It 1t
appears youTte getting close to the geuneral
area, that should be good cnough on B.

LMP: Gkay. Tthink we've very close toil. I think thig
erater we just went by is probably 1(, but it
very hard to tell, Fredo. I don't see anythin
elsc that might be it, unless it's the next crats
up. Al T've spotted it. That pext crater up is
this one right here.

CDR: Where do you think B is?

LMP: [think B’s the one we just passed, hack there
where we were talking.

CDR: All right.

LMP: And here's the titule doubie craier right beside
it. Look here [On tl apl. Sce, there’s the
litile dowble craier: ght there in front of
vou.

CUR: Okay, let's grab sawple B

DR P oget a pan, Kd.

14047 242.01 64-9073 XSB LMP: Okay. And while Al takes the pan, Il go ahead
64-9074 XS0 and give you a site description. The ares hierc
i In an area with considerably more boulders, a
larger boulder field, more numerous hould
One nearly planar bounding f than we’ve seen in the past. W j
rock has well-developed slicken . intoitas we approach B from A. Now
Multiple sets of irregular fractures oceur boulders 1o the north of us; we previously
atoneendofthe specimen. Thesampleis a talked o' boulders to the north, and doggone i,
friable fine-grained clastic rock having a they may turn cut to be a ray pattern. [t looks
small percentage of subangular light suspiciously tike one. However, where we ure
clasts in a medium-gray matrix. now, we're about on the edge of a gener
14048 617 Residue from bag 5N der popuiation lining the Hank ol Tone

Naw theyre nol too numerous at this peini.
They’re somewhat patchy. Therc’s a lot of
them buried, half-buried
ones sitting on the surface. These boulde
filleted. and we'll have to sample that fille
later. The surface texture-—the fine is very
much the same as what we've been walking on
nd about the only difference we
probably a larger number of smai-
lev craters [say probably;they've so numercus
that uniess you really make a population
count, yoit t tell. I'm guessing a largey
number of cracers, probably sceondaries from
Cone perhaps- -and certainly a larger number
of boulders lving arcund. Now, most of these
boulders are reunded; there are a few angular
ones bul by and large. vo see edges that
havebeen chipped offindicating the beginning
of a smoothing process. And some of them are
far heyond the beginning of smoothing
They're worn down pretty well. And most of
the rough edges are wheve they have fractin ed
and perhzaps turned over. Most of them apy
o be along fractures of where other rocks ave
sitting near thern that might have once been a
part of that houlder.
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TABLE 5.—Cross-reference of lunar samples with locations, lunar-surface photographs, status of determining sample location and orientation,
megascopic sample description, and comments by the astronaut crew during sample collection—Continued

Sample Weight Lunar-surface Location Orien-
Number (g) Photographs: 12 Status tation® Sample description? Crew comments®

EVA 2—Station: B—Continued

CC:  Roger, Ed. And has Al got the grab sample
completed and up?

CDR: I'm grabbing it now.

CDR: We're going to give you a quick stereo of it
[64-9073, 9074].

CDR: Okay. Grab sample from the west rim of Bravo
Crater, bag 5 November [14047, 14048).

EVA 2—Station: Bg

LMP: Fredo, 'm trying to find something distinctive
to say about some of these craters we're going
by, and it's very hard to do so. They're all
smooth-walled except the very freshest one;
and we're coming by a very fresh one now,
which has some pretty good chunks of rubble
on the insides. This is about the freshest crater
this size we've seen, Al

14049 200.13 No photographs Approx. Unknown A blocky, subrounded rock lacking zap pits CDR: That's correct. This is a very fresh crater. It’s
and having only a few very poorly de- about opposite to the crater at stop E. It's a
veloped, irregular fractures. The sample crater about 20 metres in diameter and about 2
is a very friable fine-grained clastic rock metres deep, and I'll get a quick rock from the
having less than 1 percent of subrounded side.
light-colored clasts in a medium-gray ~ LMP: Al just dropped down on a knee to pick up a
matrix. rock, and he went in 3 or 4 inches.
14050 6.91 Residue from bag 6N o

CDR: That’s just a quick hand sample from the side
of that crater.

LMP: We're starting uphill now. Climb’s fairly gen-
tle at this point but it’s definitely uphill.

CDR: Okay, that sample from the west rim, of the
crater, which we described as blocky, is in bag
6.

EVA 2—Station: C’ (Prime)

CDR: Okay Houston. We are in the middle of a fairly
Jarge boulder field. It covers perhaps as much
as a square mile. And, as the pan will show, I
don’t believe we have quite reached the rim [of
Cone Crater] yet. However, we can’t be teo far
away and [ think certainly we'll find that these
sg;nples are pretty far down in Cone Crater.

CDR: Iwould say, Houston, that most of the boulders
are the same brownish gray that we've found.
But we see one that is definitely almost white
in color. Very definite difference in color,
which we’ll document. We noticed that be-
neath this dark-brown regolith, there is a
very light-brown layer. And I think we'll geta
core tube right here to show that. As a matter
of fact, I think I'll do that right now.

14051 191.31 68-9443 XSB Known Known A blocky, subrounded rock with all surfaces LMP: This area that we’re sampling in is a prefty
68-9444 XSB lightly covered by zap pits with or without darn rugged boulder-strewn area. One of the
68-9445 DSB glass linings, Spall-like fractures occur smaller rocks I've sampled is going into 7-N

68-9446 XSA Tocally. Irregular to rounded cavities 1-3 [14051-14052].

68-9447 LOC mm across may be clast molds. The sam- ok

ple is a friable, fine-grained clastic rock CDR: Okay. The core tube sample turned out to only
having a small percentage of subrounded be about three-quarters of a tube. The area is
light and subordinate dark clasts in a apparently very rocky, butl did get down into
medium-gray matrix. the second layer of the underlying layer of the
14052 2.89 Residue from bag TN regolith, which was white as opposed to being

dark brown.
CDR: On second thought, forget that core tube. It's
too granular and most of the material came out

f the tube.

CDR: Hand me the shovel, please, Ed.

14068 35.47 64-9125 XSB Known Tentative All rocks are blocky, angular to subrounded CDR: Rightnow I'msamplingalayer that is sortofa

14069 24.87 64-9126 XSB for rocks with very rough surfaces. 14068 appears light gray just under the regolith. That wentin

14070 36.56 64-9127 XSA to be shattered on one side, but otherwise bag number 9 [14140-14143] and bag number

14071 2.16 the rocks are unfractured. All lack zap 101406814072, 14144] was a sample of some

14072 45.06 pits, but irregular vugs are moderately of the surface rocks that were right around
developed. The samples are fine-grained that area. It looks like a secondary impact that
crystalline rocks with sparsely scattered has disrupted the surface regolith and gone on
large (to 1 mm) white grains. di)wn into the gray area.

14140 12.57 4-10mm fines CDR: The first thing that we ought to do, if we want

14141 28.50 <1 mm fines to drag the MET with us, is—see that white

14142 5.35 1-2 mm fines boulder down there.

14143 6.73 2-4 mm fines LMP: Yes. I saw it. Let’s grab a—

14144 4.77 unsorted fines CDR: We can sample both types of boulders right

own in that area, so let’s go on down there.
o

CDR: Okay. I guess we just run down there this way,
huh?
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Sample  Weight Lunar-surface Location Orien-
Number (g) Photographs:1:2 Status tation?® Sample description4 Crew comments®

EVA 2—Station: G’ (Prime)—Continued

LMP: Yes.

CDR: Okay. One of these boulders, Fredo, is broken
open. They're really brown boulders on the
outside, and the interface that’s broken is
white, and then another one that most of it is
white. They are right in the same area.

CC:  Okay, Ed. 1 assume you're geing to sample
some of those.

LMP: That’'s where we’re headed right now. It’s
about 50 yards away.

CDR: Why don’t you go on down and start, and let me
bring the MET down.

LMP: All right. Yes. It’s further than it looks.

EVA 2—Station: C1

LMP: Okay, Fredo. I'm right in the midst of a whole
pile of very large boulders here. (I'll) see what I
can do to grab a meaningful sample. First of
all, let me start photographing this whole
area.

LMP: They're awful darn big, but there’s hardly any-
thing thatIcan find. Let’s see if I can chip one.

14082 62.63 68-9452 XSA Known From surface A blocky to slightly slabby, angular rock LMP: I've chipped off one of the white rocks I put it in
68-9453 XSA pitting only with a very rough surface. Glass-lined zap bag 13-N. [14082-14084]. I'll photograph it.
(After chipping but pits are very sparsely distributed over one The;re doesn’t seem to be any samples of the
before bagging? Rock surface. There are no fractures. The sam- white rocks lying around that are small
may be seen on fillet ple is a very friable, fine-grained clastic enough for me to sample and be sure they're
in 68-9452.) rock with a few percent of subrounded what I'm looking for.

dark clasts in a very light gray matrix.
Clasts are locally concentrated in a thin
layer at one end of the specimen (14083).

14084 0.83 Residue from bag 13N

14063 135.45 No photographs Approx. Unknown Blocky, subangular to subrounded rocks CDR: (I am) just going around picking up hand-size

14064 107.53 with a light to moderate density of glass- grab samples from the immediate vicinity of
lined zap pits. Irregular fractures are where Ed is operating. I have a couple that are
poorly developed. A number of sub- going in bag 16 [14063-14065].

rounded clast molds oceur in both rocks.
The samples are friable breccias having
about 40 percent of subangular to sub-
rounded clasts in a very light-gray fine-
grained matrix. Dark clasts are subordi-
nate to light clasts.

14065 7.72 Residue from bag 16N
14321 8998.0 64-9128 XSB Approx. Known A blocky, subrounded rock with a moder- CDR: There’s a football-size rock, Houston, coming
64-9129 XSB ately dense covering of glass-lined zap pits out of this area, which will not be bagged. It
on all surfaces. Multiple irregular frac- appears to be the prevalent rock of the boul-
tures are well developed along one edge of ders of the area.

the sample. The rock is a coherent breccia

with about 40 percent of blocky, angular CDR: Put it right in here.

to well-rounded clasts of which the great ~ LMP: I don’t think it’ll go.

majority are dark. The matrix is very  CDR: Yes. Core tube’s out of the way.

light gray. *¥E

CDR: These boulders in this field appear to be very

weathered, obviously not by atmosphere but
eroded by some process, because they all show
cracks. They show evidences of being broken
up either by impact or subsequently. And it
looks to me as though these rocks are really

pretty old.
EVA 2—Station: C2
14053 251.32 64-9130 XSB Known From surface A blocky, subrounded rock with glass-lined ~ CDR: Okay. We're now out of the boulder field,
64-9131 XSB pitting only zap pits on only one side. Vugs lined with a Houston. And proceeding on down the flank.
64-9132 XSB light colored mineral are present. The And, I believe—just gef a shot—let’s get a
64-9133 XSB sample is an equigranular, fine-grained sample of that baby right there. Let’s grab
(Sample not crystalline rock. some from that one.
identified) LMP: Okay.
14054 0.52 Residue from bag 14N CDR: We're just going to get a quick grab here of a

rock. I'll photograph it because it’s got some
tremendous fillets on it. Don’t hit the fillets
until I photograph it, and let me get a quick
shot there. Okay, and a quick pan across there.
That looks like—Yes, we ought to get a piece of
that baby.

LMP: No, man; that’s hard, hard, hard! Look at that

in it.

CDR: Yes. Okay, here’s a piece of it. Bag?

LMP: *** crystals here, don't lose it.

LMP: Houston, the rock we're taking is in 14-N
[14053-14054].

LMP: *#* large filleted rock that Al photographed.
Okay, let’s go on.
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Sample  Weight Lunar-surface Location QOvien-
Number (gh Photegraphs: 12 Status tation?® Sample description? Crew comments”
EVA 2-—Station: Dg
14311 3204.4 No photographs Approx. From surface A Blocky, subrounded rock broken into four  CDR: Okay. | hate 10 make a grab here that's not
pitting only pieces along irregular fractures. Irregular from this crater. it looks like that cuts fairly
vugs are sparsely distributed through the deep, though. [Flank crater?]
rock. The sample is a coherent clastic rock LMTP: Yes. Here's a whole batch of them right down
with a few percent of subangular clasts, here, Al. Let's grab those.
mostly light-colored, in a fine-grained CDR: Which way, left or right?
erystalline groundmass. LMP: Off to the left ahead, around that little crater.
They're all from this same area.

CDR: Houston. Unable to see any stratigraphy 1n
any of these craters. The slumping has been
such that it's pretty much desiroyed.

LMT: Il grab this one right here (143117

LMP: As a matter of fact, I think this is ¥ lank right
here.

CDR: Get 1t on board?

LMP: Yes, I've got the rock on boavd (1431171,

EVA 2—Station: £
14055 110.99 Ne¢ photographs Approx. Unknown, or 14055, 14058 are blocky, subangular tosub-  LMP: Thisis a big crater. Its 40, 50 metres acruss, It
14056 6.38 from surface rounded rocks lightly covered with glass- hias a fairly sharp crater in the south edge of it,
14057 5.51 pitting only lined zap pits. A few poorly developed ir- which is—
14058 4.53 regular fractures occur. 14055 has about CC: Okay, that looks like it 1aay be the one by 1.
14059 8.68 15 to 20 percent of its surface coated by ~ LMP: —_20, 30 feet across. Yes, 1 think that’s it
14060 2.50 vesicular glass. The samples are friable, Fredo. And it’s—no, it's at least 50 or 60 feet
14061 3.11 fine-grained clastic rocks with 5 to 15 per- deep.
cent of subrounded light-colored clasts in CDR: Why don’t we just grab a couple from vight
a medium-gray matrix here.
14056, 14057, 14059, 14060, 14061 are LMP: Yes. Okay.
blocky, subrounded rocks mostly lacking CDR: That baby vame apart. Very soft.
zap pits and fractures. The samples are IMP: Ves, it’s falling apart as you pick it up; vers
very friable, fine-grained clastic rocks . crumbly, isn't it?
with less than 5 percent subrounded CDR: Very, very soft rock-—vim of that crater, pius
light-colored clasts in a medium gray to another one very close to us with crystal in it
brownish-gray matrix. now going into bag-—
14062 27.50 Residue from bhag 15N LMP: 15-N.
EVA 2-—Station: F
11066 509.5 ©4--9137 Pan BB Approa. Unknown A blocky, subrounded rock whose rounded LMP: Okay, I think this is Weird {erater] to oar right
may include sample faces are heavily covered by glass-lined here—forward, Al. See that tresh one vight
zap pits. The rock is very hackly at oneend there? T think that's the fresh one of the Weird
and has a few other irregular fractures. attern.
The sample is a moderately friable breccia i
having 15 to 20 percent of subangular ODR: It looks too small, I believe. Well anyway
dark clasts and a few light clasts in a we're in the area, Houston, We've got a minute
. s _ fine-grained light-gray matrix. to find it
14067 .66 Residue {rom bag 17N ¢ Okay, &1 1 think the pan will fill us in us to
the exact position.

CDR y. panning’s underway, usw.

CDR: Did you get a grah sample, Ed?

LMP: 1just got some right up heve, AL

LMP: This is in bag 17. Fred.

EVA 2--Station: G

LMP: I think were sceing the rim of the Triplet
series right ahead of us, aren’t we, Al?

CDE: Iwould say so, yes. We can say that’s therira of
the North [Triplet} right there.

LMP: Yes. {U's got boulders on it, and that’s the only
thing big enough to have boulders. We're
probably aboui one diameter out right now.

. T'd say we are. Right here.

¢¢: The number one item is the triple core {drive
tube].

CDR: Okay.

CDR: The three tabbed ones, we haven't used yet.
Let me get them. Ed.

CDR: Yes, I think that's the best way tc 20. Let's
make them 1, 2, 3 for simplicity’s sake.

14220 80.70 68-9454 XSD Approx. NA First attempt at triple drive tube. Recovery CDR: The hottom one will be number | tube wiih a
only in the bottom section. tab {1422¢], Fredo, the other one will be
number 2 with a tab. And the top one wiil be

14414 5.50 Cere bit. namber 3 with a tab.
LMP: Fredo, Uve tried to push in the triple cove tube.

1 get mayhe 3 to 4 miches of pushing in by hand.
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Sample  Weight Lunar-surface Location Orien-
Number (g) Photographs: 1+ Status tation® Sample description® Crew comments®

EVA 2—Station: G—Continued

And it’s just surlace stuff; a very soft—it will
not support the weight of the core tubes. Now,
I've got it balanced, and I can take a picture of
it, perhaps.

LMP: Okay. We'll try to drive it.

CC:  Anddo Iunderstand correctly, Ed; you're tak-
ing care of the triple core on your own there?

LMP: That's affirm. Al's digging his trench. I'll go
over and help him photograph it in a while.
And it’s not going in easy, Fred.

LMP: I'll try driving it a bit more, but I think I'm on
solid rock; and, 'm about one core tube down.

CC: Okay. The recommendation, Ed, is to pull it up
and move over a bit and try it again.

LMP: The way this one feels, it'll be the same thing.

CC: Okay. Ed; and when you pull it out, they’d like
to save the bottom core [14220], and replace it

th another one there before you try again.

LMP: Core tube cap on thal sample is in 18N
414).

LMP: Okay, and I have taken the bottom core of that
one, which was core 1 flag; and it’s now by itself
[14220] as a single core tube; and I'm going to
replace that with number 1 unflagged, which
is the one Al started to use earlier but didn’t
get anywhere with it.

CC: Okay. Number 1, unfiagged, on the bottom.

CC:  Are you having any better luck on the triple
core this time?

LMP: T've got it in about half a tube. But I'm getting
ready to take a picture of it so you can locate it;
and then, we'll go ahead and drive it the rest of
the way in.

LMP: Okay, Fredo. There’s three frames here proba-
bly 69, 70, 71, that are core tubes. The first
one’sthe aborted one that I couldn’t get in. The
second picture is this new attempt, and a 15-
fool shot that I raised up and took a locator
shot on the horizon of it. I think it might go.

14230 76.7 68-9455 XSD Approx, NA Second attempt at triple drtve tube. Recov-  LMP: Okay, 'm getting down low enough; I'm going
68-9456 XSD ery only in the bottom section. to have to have an extension handle to finish
68-9457 XSD driving it, I think.
68-9458 XSD CDR: Okay, I'll give it back to you. U'm really kind of

through with this trench

LMP: And, Houston, I'm over 40 feet, 50 feet from
where Al is; and on the east side of these cra-
ters, Thavethe triple core in about a tube and a
quarter; and it's tightening up again. I just
don’t think it’s going to go the rest of the way.
I'm maybe driving a millimetre a stroke. I'l]
hit it a few more licks, and I'll see if we can
break through or move it a little more. No,
that's as far as it is going, Houston; one and a
quarter. [14230].

CC: Okay, Ed. We'll just take your judgment on
that; when youdon’t think you can get it in any

further, you can stop there.

LMP: I'll take a final picture of it, to show you how
far we got with it.

: Okay, Fredo, the bottom bit on this was 23?
Isn’t it, Al? That’s the one you did.
wenty-three [Not returned].

LMP: And, Fredo, the triple core tube, the second
core didn’t have anything in it. As soon as [
opened it up, a little bit fell out, and the second

tube is empty.

LMP: Eventhoughitdrove in about 3 inches it didn’t
get anything.

14145 0.92 64-9158 XSB Known NA 4-10mm fines, top of trench. CDR: T've got a trench here. I'ts going easily, but I
14146 2.82 64-9159 XSB 1-2 mm fines, top of trench. need the extension handle to get it deeper. I'm
14147 1.67 64-9160 XSA 2-4 mm fines, top of trench. cutting into the rim of a crater which is ap-
14148 71.65 64-9161 XSA <1 mm fines, top of trench. proximately 6 metres in diameter, has a depth
64-9162 XSA of about three-quarters of a metre. And we’re
64-9163 XSA back in about one diameter away from the
64-9164 XSA north—Triplet. The trench is going through at
64-9165 XSA least three layersthat I can sce. The fine-grain
64-9166 DSA surface, dark browns; then, a layer of what

appears to be quite a bit of black; and then, a
third layer of some very light material. And,
we should be able to sample all three of these.

CDR: We did not mention this white layer down in
this area before that was so obvious to us just
below the surface up near the flank of Cone.
But it appears as though it is relatively deep,
as far as visual observation is concerned. And
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Sample
Number

14080
14081

14153
14154
14155
14156

11073
14074
14075
14076
14077
14078
14079

14149
14150
14151
14152

14240
(SESC)

14310

Weight
{g)

1.94
0.84

o

o D
H OO
Soadsooew

88.15
11.08
11.70
11.39

168.0

3439.0

megascopic sample description, and commen

Orien-
tation®

Lunar-surface Location
Photographs:** Status

lunar-surface photographs, status of determining sample location and orientation,

Sample description*

EVA 2—Station: G—Continued

Trench
Documentation
64-9158 XSB
64-9159 XSB
684-9160 XSA
64-9161 XSA
64-9162 XSA
64-9163 XSA
64-9184 XSA
64-9165 XSA
64-9166 DSA

Known NA

No photographs From surface

pitting only

Approx.

Rock chips from middle of trench extremely
irregular, angular rocks with very sparse
zap pits. The rocks are not fractured, but
some surfaces have slickensides. The
samples are composed of fragments of
fine-grained clastic rocks with sparse
light-colored clasts loosely bonded by
highly vesicular glass.

9 4 mm fines, middle of trench.
1-2 mm fines, middle of trench.
410 mm fines, middle of trench.
<1 mm fines, middle of trench.

Bottom/trench 14073, 14074, 14078, 14079.
Blocky, subangular to subrounded rocks
lacking fractures and pits. The samples
are light gray, equigranular fine-grained
crystalline rocks.

14076. A blocky subangular, smooth-
surfaced rock lacking zap pits. One set of
fractures cuts the rock parallel to its long
axis. The sample is a coherent hetero-
geneous clastic rock, one end being a gray
matrix, and the otherendisa fine-grained
clastic rock with sparse dark clasts in a
light gray matrix. The contact between
the two lithologies is sharp but irregular.

14077. A blocky, subrounded rock with a
moderately rough surface. Fractures or
-zap pits occur. Irregular vugs are sparsely
distributed over the surface. The sample
is a light gray, fine-grained inequigranu-
lar crystalline rock with sparse large
white grains.

<1 mm fines, bottom of trench.

4 10mm fines, bottom of trench.

1-2 mm fines, bottom of trench.

92 4 mm fines, bottom of trench.

Fines from bottom of trench.

A blocky rock with two rounded surfaces
heavily covered by zap pits and the re-
maining faces free of zap pits and joining
along sharply angular edges. Irregular
vugs are sparsely distributed through the
rock. The sample is a fine-grained,
medium gray equigranular crystalline
rock.

ts by the astronqut crew during sample collection—Continued

Crew comments®

CDR:

CDR:

CDR:

CC:

CDR:

CDR:

CDR:

CC:

CDR:

- Well, it’s really ephemeral

| S wew  Swwedenow

certainly not any would be picked up by foot-
prints, or tracks or the like. But there appears
to be some of that here in this trench.

You know what’s happening in this trench;
surface fines are so loose that they're just fal-
ling down covering the layering that we want
to get. T'll tell you, we're not going to get a
classic vertical wall here, Houston, on this
trench.

Okay, Fred. Bag 19 for the sample of the
fine—that is, from the surface layer of the
trench. [14145-14148]

{ am unable to take from the walls of the
trench the blacky type of material that I could
see when I was digging; so, I'll just get a bag
full of that, and we’ll mix the surface with the
second layer.

Roger, Al. How deep did you finally end up
getting down?

Well, the trench is about a foot and a half deep.
1 gave up actually not because it was hard
digging, but because the walls kept falling in
on it; and it was covering all the evidence of
stratigraphy.

¥ andbang[14080»14081;1415&14156] is
kind of a collection of the combination of the
top two layers. Second layer is a thin layer of
small glassy-like pebbles. 1 was unable to
separate them by the trench method, so I gave
it to you mixed upin that bag; and the last bag
will be pebbles from the bottom layer.

Okay, Al What's the thickness of the inter-
mediate layer there?

it's very thin. 1

would say no more than a quarter of an inch

thick, and I just noticed it because of the differ-

ence of the grain structure aslwas digging the
h.

And in bag 20, we'll fill a sample of the bottom
material; also, mized up with some of the sur-
face material (that) has fallen down in on top of
it. And that’s about 18 inches below surface.
[14073-14079; 14149-14152].

Okay. And, Al, one question, did you get the
SESC [Special Environmental Sample Con-
tainer] sample out of the bottom of the trench?
Well, I told you the trench was kind a misera-
ble thing, because the walls kept falling down.
And 1 could get a sample from the bottom, but
it wouldn’t be the bottom, I'm afraid.

LMP:
. These white rocks on the rim here?

LMP:
CC:
LMP:

1 guess we'd still like the SESC sample from
the bottom of the trench, even though it proba-
bly isn’t the bottom.

. Well, I'll tell you, I'll go back and whack at it a

little bit. See what I can do.

. We're digging the bottom of the trench for you,

Fredo.

. Tm redigging the trench.
EEE

. 1 can’t believe if.
. What's the matter, Al?

that [vacuum] seal came off that thing.

. And a very interesting looking rock with re-

ally fine-grain crystalsinit. It’sa grabsample,
Houston, from that same crater in which I'm
digging. It's toolarge for a bag; it’sdark brown;
dark part is fractured. Its fracture face is very
light gray with very small crystals. [14310]
Okay. Documented samples coming up.

Yes. Document some of that. Here’s a rock
right here.

Okay, has Al moved over by the rim of North
Crater now?

Oh, no, we're still at the same place [station Gl
That's pretty well disturbed, Al; Pl grab it
ithout much documentation.
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Sample  Weight Lunar-surface Location Orien-
Number (g) Photographs:'»* Status tation? Sample descriptiont Crew comments®
EVA 2—Station: G —Continued
14307 155.0 No photographs Approx. From surface A blocky, slightly slabby, angular rock cut LMP: I'm picking up one of the
pitting only by multiple irregular fractures. The sam- rocks, Fredo, near the area

ple is & moderately coherent breccia with ging. Since it’s already J;
about 20 percent of subangular to sub- going to waste time on ni.ls
rounded light clasts in a fine-grained [14307]
medium gray matrix. Seriate size dis-
tribution of light clasts is apparent. There LMP: it’s going into 25 Naney.
appears to be a weak foliation of clasts
approximately parallel to the flat side of
the rock.

14306 584.5 68-9459 DSB Known Known Ablocky, subangular rock with one flat face  LMP: One more documented sar.r,

68-9460 XSB lightly covered by glass-lined zap pitsand ~ CC: Okay, there is a special

68-9461 XSB remaining rounded faces more densely grab samples at the North ' .

68-9462 XSA covered by pits. A prominent planar frac- they’d like to get a docum:i:ni: mple

68-9463 XSA ture, lined by icular glass, makes an partially buried rock.

68-9464 L.OC angle of about 20 degrees with the long LMP: Okay. I'was going totrytoge ~. 2 1m0 61 s
axis of the sample. The rock split along right here. but 1t looks piv.: bt
this fracture exposing part of the fracture vbe I can get it anvhow.
surface and its glass coating. A poorly de- g
veloped set of planar fractures at an angle LMP: This documented sample i
of 65 degrees to the prominent fracture. buried rock, it's too big for
The rock is a coherent breccia having 25 or See what | can do with it I
more percent of irregular, blocky to bag—I'm sticking one N never
slabby, angular to subrounded light clasts close. Okay, it’s going in 1. ¥ . cobably
in a medium gray matrix. The glass-lined stay, but it won't close.
fracture appears to cut matrix and clasts
alike. LMP: It's bag 26-N [14308].

EVA 2—Station: G1
CC: Edand Al, we're going to it rting
Triplet [Station (3] here - . s briel
stop at the North rim we ¢ . ons docu-
mented sample [Station (1]
LMP: We're approaching Triptii
that’s North Triplet from :
little rock field down hera- atl Boulder
field, Al. Want to get a do d sample
from it?
CDR: Okay.
LMP: Looks good. Yes, looks Like -2 ight have
i from there.
CDR: Man, that pile of rocks righ. i o« leit. Ol
Jjust the right size.
LMP: Okay.
LMP: Are these the ones ove ’
LMP: n place.
LMP: s side; 'l gei the
LMP: Get the locator.
CDR: Okay.
CDR: All covered with---
14301 1360.6 64-9188 Known Known A blocky, subrounded rock with a moder- LMP: Yes. It's bigger than we thonei: e gra
DSLOC,B ately dense cover of glass-lined zap pits. sample that one [14301}: s v o another

68-9466 XSB Several irregular fractures cut the vock onc here,

68-9467 XSA : and spalling along two intersecting frac- CDR: Okay. Listen, just pul it inieae Caias, Acd levs
tures left a V-shaped protuberance on one press-—because we don't Lt e i o .
side of the rock. The sample is a coherent LMP: All right. I'll grab it, and shean extra
medium gray clastic rock with sparse picture here.
subangular light clasts and less abundant
dark clasts in a fine-grained matrix.

14313 144.0 64-9188 Known Known A blocky, subangular rock with a prominent CDR: All right. Tl grab one sigl ... notie love.
DSLOC,B notch produced by spalling along two sets ground [14313].

68-9465 XSB of fractures intersecting at an angle of 105

68-9466 XSB degrees. All surfaces have a light to mod- CDR: Okay, bag 27 Naney.

68-9467 X SA erate density of glass-lined zap pits. The LMP: And another documented
rock is a coherent brecia having about 10 documented sample than
percent of well-rounded to subangular getting here, Fredo. A,
clasts in a medium gray matrix. Both rock: and it’s too biy for SRR
light and dark clasts occur, but there arc go into the weigh bag [1a567;
fewer dark clasts.

LMP: It has a very definite i
able to sort it out {1

CC: Okay, Aland Ed, I gue >
North Crater and proceed ri

arca.

LMP: Okay. That's where we are. ©. v i

North Crater.
EVA 2-—Station: H

CDR: Okay, we're approaching iie
in at Fra Mauro B

CC:  Roger, Al, and T guess :

up: and Ed can take the
the cluster of boulders he 1
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Sample Weight Lunar-surface Location Orien-
Number (g) Photographs: ' Status tation® Sample description® Crew comments?
EV A 2—Station: H—Continued
to the north of the LM; and you can proceed out
to the ALSEP.

LMP: I'll just take a couple of rock bags, put on my
tongs and camera, and go.

LMP: As a matter of fact, Fredo, I'm just going to
take a weigh bag [L038] and no sample bag;
that way I can get more. The size of these
rocks—the sample bags are too small, anyhow.

14312 299.0 68-9472 XSB Known Known (Eastern rock from top of Turtle Rock) A LMP: Okay, Fredo, my plan:I'm out in the area of the
68-9473 XSB blocky, angular rock cut by irregular frac- boulder field: I'm going to photograph many of
68-9474 XSB tures parallel to the long axis of the rock. the boulders, the rocks, the broken ones, the
68-9475 XSB Glass-lined zap pits are moderately dense big ones, what have you, and then, grab as
68-9476 XSA on all surfaces. The rock is a coherent many of the different fragments as I can
68-9478 Pan A breccia with a moderate percentage of an- around these piles of broken boulders. Now
689479 Pan A gular dark clasts which tend to blend with that P'm here, I see a large number of inclu-
the light gray matrix. A very few light sions. 1 can’t tell whether they’re crystals or
clasts are present. not. I think that they are. And I'll grab as
14314 115.7 68-9472 XSB Tentative Unknown (Rock taken from fillet below Turtle Rock) many of these—and give you before and after
68-9473 XSB A slabby, angular rock with no apparent shots—as I can of a whole weigh bag full of
68-9474 XSB zap pits. All surfaces appear immature. rocks.
68-9475 XSB Several irregular fractures are parallel to
68-9476 XSA the flat surface of the slab. The slabby L.MP: Okay, Fredo, I'm heading back from the boul-
shape of the rock appears to be controlled der field. I've sampled two of the larger boul-
by fractures. The rock is a coherent brec- ders in the area. Rocks broken from them and
cia with a medium gray matrix and a lying on them; and I've taken a pan; and Lhave
moderate percentage of light and dark maybe a third of a weigh bag full of small rocks
clasts. Light clasts appear to be predomi- from these boulders.
nate,
14315 115.0 68-9468 X3B Known Tentative from A domical, blocky rock with one nearly fiat
68-9469 XSB lab model non-pitted side and the rest rounded and
68-9470 XSA heavily pitted. A set of closely spaced frac-
68-9471 XSA tures makes angles of 10 to 15 degrees
with the flat surface of the rock. The rock
is a coherent breccia in which light clasts
are dominant. The estimated percentage
of clasts is 40 percent. The matrix is
medium gray.
14316 38.2 Not identified in Tentative Unknown A subslabby, subangular rock with one flat
North Boulder field surface free of pits and the rest rounded
photographs and irregular with numerous glass-lined
pits. Planar to subplanar glass-lined frac-
tures are parallel to the flat surface of the
rock and the rock has broken along one of
these. The rock is a coherent breccia with
an estimated 20 percent of blocky suban-
gular to rounded clasts in a medium gray
matrix. The clasts are dominantly light.
One medium gray clast itself contains
white clasts, probably clastic feldspar.
One light clast contains lighter clasts.
14317 16.1 Not identified in Tentative Unknown A slabby, angular rock with no apparent zap
North Boulder field pits, All surfaces appear immature. A few
photographs irregular fractures are parallel to the flat
surface of the slab. The rock is a coherent
breccia with a small percentage of light
clasts up to 3 mm across. The matrix is
fine-grained and gray.
14318 600.2 68-9468 XSB Known Known A blocky, angular rock, heavily pitted on all
68-9469 XSB sides. A series of well developed, parallel
68-9470 XSA fractures is parallel to one surface of the
68-9471 XSA rock and the long axis. The rock has bro-
ken along one of these {ractures and no
pits are present on the broken vesicular
glass. The glass-lined fractures appear to
cut clasts and matrix alike. The rock is a
tightly coherent breccia with an esti-
mated 50 percent clasts. Of these 60 per-
cent are judged to be light and 40 percent
dark or mesocratic. One light clast has a
dark clast within it and several dark
clasts contain light clasts.
14319 2116 68-9472 XSB Known Known (Western rock from top of Turtle Rock) A
68-9473 XSB blocky, angular rock with a highly irregu-
68-9474 XSB lar surface. There is a low density of
68-9475 XSB glass-lined zap pits on 3 faces of the rock
68-9476 XSA which are somewhat rounded. The rest of
68-9478 Pan A the surface has no pits. One face is ex-
68-9479 Pan A tremely fresh. Several irregular fractures
cut the rock at a variety of angles. The
rock is a coherent breccia that is broken
apart aleng fractures. Clasts make up 30
percent of the rock and dark clasts are by
far the dominant type. Some of these have
white clasts within them.
14320 64.9 Not identified in Tentative Unknown A slabby, angular rock. One side appears

North Boulder Field
photographs

fresher than the rest but sides have about
the same high density of glass-lined pits.
Several irregular fractures occur at odd
angles to the long axis. The rock is a co-
herent breccia with a moderate percen-
tage of clasts. Most of the clasts are dark;





