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INTRODUCTION

The third manned lunar fanding took place on February 4, 197f when the Lunar Module Antares
landed in the Fra Mauro reqion of the Moon. The first of the two planned extravehicular activities
(EVAs) lasted 4 hours and 49 minutes and the second EVA lasted 4 hours and 20 minutes. This
document Is an edited record of the commentary between astronauts Alan B. Shepard and Edgar D.
Mitchell at fra Mauro and capsuie communlcators (capcoms) Bruce McCandless and Fred W. Haise, Jr.
in Houston during the descent, landing, and 33-hour funar stay time. it is a condensation hopefully
of all the verbal data having geologic sianificance. Al} discussions and observations documenting
the funar landscape, Its geologic characteristics, the rocks and soiis collected, and the
photographic record are retained alonq with the supplemental remarks essential to the continuity of
avents during the mission, We have delefted the words of mechanical housekeeping and enaineering
data while attempting not to lose the personal and philosophlical aspects of the exploration.

The sources of this verbal transcriot are the complete audio tapes recorded during the EVAs and
the Technical Alr~-to-Ground Volce Transcription prepared by NASA, The voice record is listed
chronologically with each Individual comment preceded by the day, hour, minute and second in Apollo
Elapsed Time (AET) when the statement was made. Apolilo Elapsed Time Is the true mission-elapsed
time from time of liftoff from Cape Kennedy which occurred at 4:03:02 p.m. E.S.T. on January 31,
§974.

Figure | shows the landing site area that was described, sampled and photoqraphed by the Apollo
t4 crewmen,
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transcript is gratefully acknowledged. R. L. Sutton, U. S. Geological Survey gave valuable
assistance with the sample and photo Indexing. The cover illustration and fiqure 1 were prepared by
R. E. Sabala, U. 5. Geologlical Survey. Thanks are due to Cyndes Condit and Mary Hopper for
thelr able communication with the WYLBUR text-editing program on the National tinstitutues of Heaith
Computer System which made possible the efficient editing and reproduction of the transcript. This
project was supported by NASA Order No. WI3,672.



APOLLO 14 CREW

cc

CDR

cMP

LM
AET
ALSEP
BULK
CcClG
CONT

comMP

CORE
CPLEE
CsC
CSM
DAC

DOC

DPS

EMU

ET8

GLOSSARY OF TERMS, ABBREVIATIONS, ACRONYMS, AND SYMBOLS

Capsule Communicators, Capcom (Bruce McCandless during EVA |, Fred W. Haise, Jr.
during EVA 2, other astronauts during other time periods

Commander (Alan B. Shepard, Jr.)

Command Module Pilot (Stuart A. Roosa)

Lunar Module Pilot (Edgar D. Mitchell)

Apollo Elapsed Time - since launch from earth (days-hrs-mins-secs)

Apollo Lunar Surface Experiments Package

Bulk Sample - weigh bag filled with soil and rocks from the vicinity of the M
Cold Cathode lon Gage Experiment (CCGE)

Contingency Sample - bag of soll and rocks collected early during the first EVA

Comprehensive Sample - scoop soil and "walnut"-size rock fragments collected from
an area approximately | meter in area

Drive tube coring device for collecting soil samples
Charged-Particle Lunar Environment Experiment

Lunar Close-up Stereo Camera, "Gold Camera"

Command and Service Module, "Kitty Hawk"

Data Acquisition Camera

Documented Sample - soil and/or rocks that are documented by photography before and
after sampiing ;

Descent Propulsion System

Extravehicular Mobility Unit - lunar surface space suit worn by the astronauts
during EVAs

Equipment Transfer Baq for transport of items between LM hatch and lunar surface





























































































































































































































































































05

05

05

05
05

05

05

05
05

05
05
05

05

05
05

05

i3
13
i3

18
i8

45

04
07
57

15

51

58

09
24
29

40

56
59

05

LMP

CDR

Lp

P
CDR

LMP

CDR

CDR
LW

CDR
COR
LMe

Lve

CODR
Lmp

LwP

it's not that hard with the MET. We need those (B3-C")
tools,

No, the MET's not slowing us down, Houston, It's’  (B3-C*)
just a question of time., Welll get there.

You caught a boulder with your whee! as .you went {B3-C*)
around that corner.

Head left, It's right up there, {B3-C?)
Yes. |'m going there. {B83-C*)

Bear a little more left. Go right up through there. (B3-C')
i*11 give you a hand,

Welre now right In middie of the boulder fieid on {B3-C*)
the "west" rim. (MITCHELL: Actually the south)., We
haven't quite reached the rim yet.

Want to rest here a2 minute? (B3-C')

Let's take a look at the map. | think we're cioser (B3-C®)
than that.

111 Just go ahead slowly with this. (B3-C*)
Okay. Find the crater. (B3-C%)
Yes. The rim's right up here, . (B3-C")
Let's see If we can spot this one, Al - - on the - (B3-C!)
map.

Yes., Okay. We're resting now. (B3-C")
took. Let me show you something. (B3-C*)

Here's that crater. We're down here., We got to go (B3-C')
there.
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What crater?

That crater right there is that one right there,
Want to pull for a while?

Yes.

We're about the maximum elevation now, Houston.

{t's leveled out a little bit. And it looks like
we'll be approaching the rim here very shortly.

We better reconnoiter here. | don't see the crater
yet.

! agree. ™** rock under my wheels.

See this boulder pattern and ali that we're in here
right now? This bouider fleld and all?

| thought It was on the south rim,

And, Al and Ed, do you have the rim in sight at this
time?

Oh, yes,
I+'s affirmative. It's down in the valley.

I'm sorry. You misunderstood the question. | meant
the rim of Cone crater.

Oh, the rim. That is negative. We haven't found
that yet.

This big boulder right here, Al, which stands out
bigger than anything else -~ ought fo be able to see

Well, | don't know what the rim is still - way up
there from the looks of things,
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And, Ed and Al, we've already eaten in our 30-minute (C')

extension and we're past that now. | think we'd

better proceed with the sampling and continue with

the EVA,

We'll start with a pan from here. 1'11 take that. (C*)(PHO 64 9098-9122)
ALl right, 1'1{ start sampling. ' {c*)

Okay, Houston. We are In the middie of a fairily (C*)(PHO 64 9098-9122)

farge boulder fieid. it covers perhaps as much as a
square mile. And - as the pan will show, | don't
betieve we have quite reached the rim yet. However,
we can't be too far away and | think certainly we®l}
find that these samples are pretty far down In Cone
crater,

Okay, you about to start taking documented samples? (C?)
Roger. : (c*)

All righty. 1 would say, Houston, that most of (C") (SAMP CORE LOST)(PHO 64 9123-24)
these boulders are the same brownish gray that we've

found. But we see one that Is definitely almost

white In color. A very definite difference in

color, which we'll document. We noticed that

beneath this dark brown regolith, there is a very

fight-brown tayer. And i think we'lil get a core

tube right here to show that. As a matter of fact,

i think i'11 do that right now,

Roger, Al. And for your Inforamtion, we won't be "
doing the polarimetric experiment.

And, Ed, | need an opinion, Do you think you'd be (C!)
able to deploy and take the second and iast LPM
reading at this location?

Yes, we can take it at this location. (ct)
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What | have on the board here to perform - and
guess we'll call It C prime - is a sample, and

(C*)(PHO 64 9098-9122)

guess you already got a pan - | thought somebody did -

~ and the LPM then.

Let me suggest that we take one of these
footbal l-sized rocks from here, too, Fredo.

This area that we're In right now is ~ we're

sampling In - is a pretty darn rugged boulder-strewn

area. One of the smaller rocks I've sampled is

going into 7 N.

LPM deploy.

The core tube sample turned out to only be about
three-quarters of a tube., The area is apparently

very rocky, but | did get down Iinto the second layer
of the underlying layer of the regolith, which was

white as opposed to being dark brown.

(c*)

(C')(SAMP 14051-52) (PHO 68 9443-47)

(c?)
(C*) (SAMP CORE LOST)

Roger, Al. Understand you got down to another layer (C')

that looked white beiow the dark brown,

On second thought, forget that core tube. I+'s too

granular and most of the material came out of

the tube. {'ll just scoop a coupie of samples and

bag it, of the two top layers.

(C')(SAMP CORE LOST)

And, Al. About what sample-bag number are you up to (C')

now?

7 N was the last one | put in.

Okay, Fredo, we're up on {2 here. | don't know

whether that's consecutive or not, apparentiy.

Fredo, 1'm back at the MET having left the LPM; you

can start my time.
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05 13 32 41 LMP The LPM is allgned about 3 degrees to the north of «cct)
the east-west line.

05 i3 33 02 CC About what's the size of the targest block y'all ; {(c*)
have passed, Ed?

- o =

05 13 33 i1 LMP Oh, 25 feet long. (1

05 i3 33 24 CDR Hand me the shovel, please, Ed. ' "

05 13 35 32 CC And, Al. Did you say you had taken a sample of the (C')
white boulder or was that too large to samplie?

05 13 35 48 COR No. Right now !'m sampling a layer that Is sort of {(C')(SAMP 14140-44, 14068-72)(PHO 64 9125-27}
a8 llght gray just under the regolith. That went in
bag ~ number 9, and bag naumber {0 was a samplie of
some of the surface rocks - that were right around
that area, |1t looks ilke kind of a secondary impact
that has disrupted the surface regoiith and gone on
down into the gray area.

05 13 36 20 LMP Oh, we'll make a grab sample here as well as (CY)(SAMPT)
documenting. Get one that®j] *a%

- e -

05 13 37 23 CC  And, Al, did - - (c*)
05 13 37 25 CDR Do you want the gnomon? c*)

05 13 3726 CC =~ - did you mention elther seelng a white boulder or (C')
a brown - a brownish-gray boulider earlier?

05 13 37 39 CDR | mentioned there's a boulder definitely whitlish in (C*)
. color, Fred. We'll be over there In a minute. Not
in our immediate vicinity. But it definitely looks
worthwhile sampiing.

05 13 37 52 CC That's affirm. They concur here and we'd like you (C'}
to sample from the white bouider; go ahead, Ed. .
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"Where is it you're headed for, Al? (c*)

Well, - - the flrst thing that we ought to do, if we (C')
want to drag the MET with us, Is - see that white
boulder down there.

Yes, | saw it, Let's grab a - - (c")

We can sample both types of boulders right down In (C%)

that area, so fet's go on down there.

Right. (chH)

And can you glve us a feel, Houston, about when c"H
you'd 1lke us to leave the area.

Estimated time of departure is In about 8 minutes, (CV)
7-and-a-hal f minutes.

You want the hammer? |'11 grab it. | "

I guess we Just -~ run down there this way, huh? (Cc'-ChH)
Yes. (cr-c1)
| see ~ one of these boulders, Fredo, is broken c'-Cl)

open. They're really brown boulders on the outside,
and the Innerface that's broken Is white, and then
another one that most of It Is white. They are
right in the same area,

Okay, Ed. | assume you're going to sample some of (C'-Cl)
those. '

That's where we're headed right now., It's about 50 (C'-Cl)
yards away.

Why don't you go on down and start, and let me bring (C'-Ci)
the MET down.

At} right. Yes. [t's further than It looks. '(C'-CI)

That's the order of the day. (c'-Cl)
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Okay, Fredo. ['m right in the midst of a whoie piie (CI)

of very large bouiders here. See what | can do fo
grab a meaningful sampie.

First of all, let me start my photographing. This
whole area. . :

They're all so darn big, that there®s hardly
anything that | can find. Let's see §f | can chip
one.

- o -

To get us back on the oid timeilne here, when you
depart C here, we'd llke to proceed directiy to F,
Welrd. And we'll pick back up from that point. En
route you can make grab sampies as you see fit,

i've chipped off one of the white rocks. 1§ put It
in bag I3 N. 111 photograph i+, There don®t seem
to be any samples of the white rocks lylng around
that are small enough for me to sampie and be sure
they're what {'m looking for.

And Al Is just golng around plicking up hand-slze
grab samples from the lmmediate vicinity of where
Ed's operating. 1| have a coupie that are going in
bag 16,

{C1)(PHO 68 9448-53)

{(Ci}

i

(CI)(SAMP 14082, B4)(PHO 68 9452-53)

(CH) (SAMP §4063-65)

There's a football-size rock, Houston, coming out of (CI)(SAMP i4321)(PHO 64 9128-29)

this area, which wili not be bagged. it appears to
be the prevalent rock of the bouiders of the area.

That can go In one of the Z-bags.
Do you have a sample of that white rock?

Yes, | got one batch of particles.
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Okay, put it right in here.

! don't think it'1l go.

Yes. Core tube's out of the way. It'{] go.
Okay. We'll just try back that way.

Okay, Al and Ed, ° We have about | more minute here
at C.

We're moving on down the hill now. Okay. Can you
see Weird from here?

No.
Kind of hard to find,
| can't even see Triplet from here,

Wait a minute, Al. Let me take one quick look at
the map before we move, Waste a minute looking.

Why don't you take the map and 1'll just head down

to the general area of the LM, and you'll probably

get enough elevation view from down there so we can
see Weird,

We're leaving C now Houston.

Roger, Al. And to rephrase the question earlier, on

the way back down, you might integrate any
distinction in the lithology on the way back with a
better sun angle and you're free to take grab
samples en route to Weird.

Al, 1| think that's Welrd to .the north - | mean just
to the left of North Triplet. And North Triplet
appears to me to be right behind the LM,

1t+'s hal fway between those two large boulders and
one way down,

Yes, | think that's right. Uh-=huh, that's the one.
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These boulders in this tield here appear fo be very {(Ci1-C2)
weathered, obviously not by atmosphere, but eroded

by some process, because they aii show cracks. They

show evidences of being broken up elther by impact

or subsequently. And It jooks to me as though these

rocks are really pretty old,

Roger, Al. And do you have anything left on the {Ci-C2}
16 miliimeter or has it been running on the MET?

No, it hasn’t. We might furn It on now - follow the (CI-C2)
progress.

Is it running now? _ {Ci-C2)
Yes. {Ci-C2)
Have you checked the setting on it? {Ci-C2)
Yes, | did. {Ci-C2)

And, Al. Without taking any extra time, if you come (Ci-C2)
across any boulders large enough, we might $1i§ the

comm check on the way down. {f you haven't already

done that on the way up.

I don't think we're golng to find any along our path (Ci{-C2)
big enough Fredo. The very largest ones are off to

the right - south (northl} of us a bit - set up the

hil§i a bit more.

Lets go on - are you on the thing back theret? (Ci-C2)

All right, here again, Houston, The texture here  (CI-C2)
appears to be - the regoilth appears to be a lot of

pebblies, approximately a quarter of an inch on down

fo go along with the fines., And the same texture

pattern we spoke of before and photographed is also

here.

Why don®t we stop here to see |f we're realiy going (Ci-C2)
to Welrd.
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Man, the LM doesn't seem like it's getting much (Ci-C2)
closer,

Is that Weird right down there, do you think? (Ci-C2)

Huh? No, Weird is - let's see; Weird Is almost due (CI-C2)
east of the LM,

Okay, this is Ed. 1'm on 3.75; MIN flow, 40 (Ci1-C2)
percent, and very comfortable. And there is Welrd,

Al, you can see the triple crater in it.

It's got the white spot. (C1-C2)
Yes. With the boulder In the near foreground. (Ct-C2)

We're now out of the boulder field, Houston. And (Ci-C2)
proceeding on down to Flank.

And, | belleve, = just get a shot -~ let's get a (C2)(SAMP 14053-54)(PHO 64 9130~33)

sample of that baby right there. Let's grab some
from that one,

We're just going to get a quick grab here of a rock, (C2)(SAMP 14053-54)(PHO 64 9130-33)

and 1'1| photograph it because it's got some
tremendous fillets in it. Don't hit the fillets
until | photograph it. Why don't you 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.

No, man; that's hard, hard, hardl Look at that.melt (C2)(SAMP 14053-54)
in it, (MITCHELL: The hammer was simply pulverizing
the outer surface without fracturing the basic rock).

Yes. Okay, here's a piecé of It. Bag? (C2) (SAMP 14053~54)
Come way on back here. (C2)

Crystals here, don't lose it. (C2) (SAMP 14053-54)
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Hold it a2 minute. Hold i+! Let me get this bag.
This darn bag dispenseris not doing what it's
supposed to do.

- e

Houston, the rock we’re taking !s in 14 N.

Grab sampie from a filleted rock. .Large f!llieted
rock that Al photographed. Okay, iet's go on. Do
you want me to puil awhiie?

No, Just watch everything. We don't want anything
to drop off,

And you want me to hold back a while?

No, no, let's jJust let it run. Llong as we don't
lose anything. (MITCHELL: Goling downhiil ilke a
runaway truck at that point). )

No. 1t's holding In very weil. §f It doesn®’t turn
over. A iittie higher c.g. now than we had before
with that blig rock in there.

i
'

fredo, can you glve us an idea at about what time we

should arrive at Welrd? How much more time?
That 16 milliimeter bounces all over every place.
Well, maybe it could -

i+'s taking photos from every view,

! hate to make a grab here that's not from this
crater. |t looks like that cuts fairiy deep,
though,

Yos. Hey, here's a whole batch of them right down
here, Al, Lets grab those.

Which way, left or right?

0ft to the left and ahead - around that little
crater. They're all from this same area.
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Houston. Unable to see any stratigraphy in any of
these craters, The slumping has been such that its
pretty much destroyed - -

t'11 grab this one right here,

- - any evidence of stratigraphy.

Roger, Al. And | assume positionwise, you're past
Flank now. |Is that correct? Or at least the D
position of Flank?

No, we're not, Fredo. We're - no, we're not - at
Flank yet. 1'd say we're probably |5 minutes away
from Weird. Did you get it on board?

As a matter of fact, | think this is Flank right
here. .

Get it on board?
Yes, 1've got the rock on board.

Okay, let's press.

(Bg)

(Bg) (SAMP 14311)
(Bg)

(Bg)

(Bg)

(Bg)

(Bg) (SAMP 14311)
(Bg) (SAMP 14311)

(Bg)

Roger. And one other question that's up there is to (Dg-E)

check for the stratigraphy reported eariler of the
light, gray-white layer befow the top, if you see
that exposed anywhere?

Now, we did not see that until we started
approaching the edge of the boulder field. There's
no evidence of that at all that we noticed.
(MITCHELL: This far down the slope).

(Dg-E)

Not down this far. One thing | did notice - further (Dg-E)

outside of where we saw the white underneath ~ but
it looked like an impact had either been of the
white rock or it was a splatter of white, And it
was just outside where Al was reporting that the
underiying layer was white. As a matter of fact -
no, the sun angle was causing it. Right now, some
of the spray that we're kicking up looks white
underneath, but I'm convinced it's just the angle
%% | Jooked back the other way, and it's not
substantiated,
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Okay, we're moving along pretty well, Fred, at this (Dg-E)

point. And i'd say we're stili probably about (0
minutes away from Welrd.

Vary good, Al. Looks kind of iike you're making a (Dg-E)

jittte better time going down than up.

Yes, the siope's a different way, Fredo. In this (Dg~E)

case, the MET heips.

Okay, don't let ma lose that baby. That®s it right (Dg-E}

there with the three - - with the three rocks beyond
ifl '

We're getting down to the place where we ought to (Dg-E)
ses Iit,

This Is probably Fiank right here, or is 1t? (E)

i'm not going to say untii | get down and look at (E)
the exact pattern. |t probably Is, Al, But §f this

Is realily Flank, we should have been at the top of

Cone crater where we were, (MITCHELL: it was and we
wereil},

Yes, | know, (E)
| think we've already passed Fiank, (E)
i+ looks down hers, Ed - that maybe what you're (E)

jooking at therse, If you'’ve got another Flank-size
crater is the one by E.

No, this Is a blg crater. [1's 40, 50 meters - (E)
across. |t has a falrly sharp crater in the south
edge of i+, which is - -

Okay, that looks like it may be the one by E. (E)
- = 20, 30 feet across. Yes, ! think that's It, (E)

fredo, And It's -~ oh, it's at least 50 or 60 feet
deep.

Why don't we just grab a couple from right here. (E)(SAMP 14055-62)
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That baby came apart. Very soft, (E) (SAMP
Yes, it's falling apart as you pick it up; very (E) (SAMP
crumbly, isn't it?

You got a bag ready? (E) (SAMP
Very, very soft rock - rim of that crater, plué (E) (SAMP

another one very close to us with crystal In it.
I+'s flashing now going In the bag.

15 N. (E) (SAMP

Stay behind me; we don't want to leave anything now, (E)
Okay that's where we go - right there. (E)

Yes, we're going right for Weird. Head right for (E~F)
the big boulder. Then Weird's right beyond it.

One of the problems of going down hill here Is that (E-F)
you have - essentially diffraction, | guess, around

your body, and [t creates a halo effect in your

shadow, and you just can't see a darn thing right in
front of you.

It's completely elther blacked out or washed out (E-F)
right - kind of blacked out ~ kind of washed

immediately down-sun of you. We're going

predominantly down-sun now.

Okay, Fred, we're still moving, and - that's about 3 (E-F)
minutes away now from Welrd.

The crater we are going by now, we're just to the (E-F)
north of it, Fredo, is an old subdued crater,

| f you want to, run over behind that boulder over (E-F)
there, and |1'll try and talk to you.
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Youlre the one that has to get behind It and try to
talk to Houston.

Oh, that's right.
1'0) pult the MET. Go ahead.

On second thought, maybe it®s not blg enough. (9§}
heip.

No, don't think It is.

No, | guess not. Sure is a big old boulder. %41
take a plicture of It anyway.

Okay, and this blg bouider, Al, Is - you're just
about at Welrd now., is that right?

Oh, probably a coupie of hundred meters short of
Welrd.

This country is so rolling and undulating, Fred,
with rlses and dips everywhere, that you can be
going by a fairly good-sized crater and not even
recognize It.

Okay, |'m back with you.

Okay, | think this Is Welrd right - to our right
here - forward, Al. See that fresh one right there?
I think that's the fresh one of the Welrd patfern.
Okay, Al and Ed; on the Welrd task, we'd like to pan
and grab samples at Welrd; and we®il plck up most of
our tasks that we had bypassed at E - when we get to
Triplet, '

Okay, 111 get the pan. | think the crater Itself
is very near now,

Where are you?
Behind you, to your left. See right down there?

No, | didn't think so; | think this Is it right
here.
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It looks too small, | believe. Well, anyway, vyes,
we're in the area, Houston.

Welve got a minute to find it. | suppose you
probably - well, that's a pretty big one over here.

Okay, Al, | think the pan will fill us in as to the
exact position,

Okay, panning's underway, now.
Okay, pan is complete,

Did you get a grab sample, Ed?
I got some right up here, Al.

And | guess this is going in bag |6, Is that right,
Ed?

This Is in bag 17, Fred. Sixteen got used some time
back.

Okay; let's press on,
This darn rig - it's hard to fold up.

We've got a pan and a grab sample. What else do we
want from here, Houston?

Okay, that's it, Al. We would like to proceed on to
the North Triplet, and 1'1] give you the tasks when
we get there.

Okay, we'll try to get to North Triplet.
You ran out from under me Just as | was picking It

up., (MITCHELL: Pulied the MET away just as |
dropped a sample toward it),

There's some blocks over thera **#
- - for your stop for the £, we'd like that core

taken an estimated one-crater dlameter short of the
crater - North crater.
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You want us to stop one-crater diameter short.

That®s affirm; because some of the items coming up
are the core and the trench - tripile core.

! think we're sesing the rim of the Triplet series
right ahead of us, aren’t we, Ai? :

! would say so, yes. We can say that'’s the rim of
the North right there.

Yes. Jt's got boulders on It, and that’s the only
thing big enough to havs boulders. We're probably
about one diameter out right now.

i*d say we are. Right here.

The way we've been estimating distances today, that
rim has to be at least 6 mifles from herel

Okay, Houston; we'ra about | diameter to the east of

North Tripiet,

To the west of - yes, east of the Triplets. Excuse
m.

The number | 1tem Is the triple core.
Where's the third core tube?

Well, why don't you use clean ones?

i don't have clean ones.,

Yes, you do. They're down In this pocket right
there. lLet me ~ - get my camera tightened up.

This one's been used.
No, no, no. In here, Ed.
The three tabs should be clean,

Okay, we'll pull "it" back together here.
{(MITCHELL: This is where Al's camera came apart).
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Okay; we've got the camera back together. Okay,
fredo, for your info, the CDR's Commander is reading
17,

- -

Start with this one. We've only got two fresh ones
in here. You've got four out that are used; or that
look like they're used.

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

i'11 take the tabbing off of this one.

Yes, | think that's the best way to go. Let's make
them i, 2, 3 for simpliclty's sake,

| don't have a mat from that one; where did it go?

The bottom one will be number | tube with a tab,
Fredo.

Here's your number 3.

Hold on to that one. Okay? And the other one will
be number 2 with a tab.

And the top one will be number 3 with a tab.
Roger, Al. And we're going to subtract off I5

minutes from that 30-minute extension due to a -
PLSS oxygen.

Okay, this gives us approximately - - 25 minutes at
stop G here.

#%% help you. Okay, | got this one. Go ahead;
start your trench, if you like.

I'it dig the trench in the far wall of this crater
here, Ed.
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Fredo, |'ve tried to push in the core tubes - tripie {G)(SAMP CORE
core tube - § get maybe oh, 3 to 4 Inches of pushing

in by hand. And it's just surface stuff; a very

soft - will not support the weight of the core

tubes. Now, i1've got it balanced, and | can take 2

picture of i1, perhaps.

We'll try to drive it. {G){SAMP CORE

And do § understand correctly, Ed; you're taking " (G)(SAMP CORE
care of the triple core ~ on your own there?

Thatts affirm. Al's digging - busy with hls trench. (G)(SAMP CORE

111 go over and help him photograph it in a while. (G)(SAMP CORE
And it's not going In easy, Fred. :

§*1l try driving It a blt more, but !} think I'mon  (G)(SAMP CORE
sofid rock; and, 1'm about one core tube down.

Roger, Ed. S5olid rock, about one core tube down. (G) (SAMP CORE

The recommendatlon, Ed, Is to puli It up and move - (G)
over a bit and fry it again.

The way this one feels, It'ii be the same thing. (G) (SAMP CORE
Ed and when you pull it out, they'd like to save the (G)(SAMP CORE

bottom core, and replace It with another one there
when you try - before you try again.

§4220;

14220;

14220;

14220;

14220;

14220;

§4220;

14220;
14220;

How's the trench going, Al? Are you getting down (G) (SAMP TRENCH)

there?

1've got a trench here. |t's going fairly easily, (G){(SAMP TRENCH)

but | need the extenslon-angie handie to get I+
deeper, so 1'tl wait until Ed's through with that,
i'm cutting Into the rim of a crater which is
approximateily - say, 6 meters in diameter, has a
depth of about three-quarters of a meter. And we're
back In about one diameter away from the north rim
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of Triplet. The trench is going through at least

three layers that | can see. The fine-grain.

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 samplie all three of these. '

Core tube cap. Core tube cap on that sample is in ~ (G){SAMP CORE 14220; 14414)(PHO 68 9454)
18 N.

And a very interesting looking rock with reatly (G)(SAMP 14310)
fine-grain crystals in it. |1t's a grab sample,

Houston, from that same crater in which |'m digging.

It's too large for a bag; It's dark brown; dark part

is fractured., It's fractured face Is very light

gray with very small crystals.

Roger, Al; and if you can't get any with your (G) (SAMP TRENCH)
samples down in the trench Itse!f that have any rock

fragments, you might include those as part of your

sample.

Put it in that side baq If you can; these are all (G)
full back here.

Are you about through with the extension handle, or (G)
are you going to = -

Go ahead and take it. | don't really need it to (6)
drive.

I'il go over and cut that baby, and we'll ~ through (G){(SAMP TRENCH)
here. )

Okay, Houston; | know that - we did not mention this (G)
white layer -~ down in this area before - that was so
obvious to us just beiow the surtace up near the

flank of Cone. But it appears as though it is -

quite a bit - well, It's relatively deep, as far as
visual observation is concerned. And certainly not

any that would be picked up by the footprints or MET
tracks or the like. But there appears to be some of
that here in this trench.
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Fredo, did yov get my report that the core tube tip (G)I(SAMP CORE (4414)
was In 18 N?

Okay, and | have taken the bottom core of that one, (G){(SAMP CORE 14220)
which was core | fiag; and it's now by Itself - as a

single core tube; and 1'm going to replace that with

- number | unflagged, which §s one-Ai started to use

eariler but didn't get anywhere with it,

You know what's happening In this trench; it's the - (G)(SAMP TRENCH)
surface fines are so loose that they’re Jjust falling

down covering the layering that we want to get.

111 tell you, we're not going to get a classic

vartical wall here, Houston, In this trench.

And, Ed. Are you having any better fuck on the {G) (SAMP CORE 14230)
triple core this time?

{'ve got It in about half a tube., But I'm - gettling (G)(SAMP CORE 14230)(PHO 68 9455-58)

ready to take a picture of it so you can locate it;
and then, we'li go ahead and drive it the rest of
the way In.

Okay, Fredo. There's three frames here, probably (G)(SAMP CORE 14220; 14230)(PHO 68 9454-58)

69, 70, 7i, that are core tubes. The first one’s
the aborted one that | couldn®t get In. The second
plcture is this new attempt, and a 15-foot shot that
! raised up and took a locator shot on the horlzon
of it, 1 think It might go.

Okay, |'m getting down fow enough; {'m going to have (G)(SAMP CORE 14230)
fo have an extension handle to finish driving 11, |
think.

Okay, 1'11 glive It back to ybu° i'm really kind of (G)(SAMP TRENCH)
through with this trench,

Okay, Fredo. Bag 19 for the sampie of the surface {G)(SAMP TRENCH 14145-48)
fine - that is, from the surface layer of the
trench, :
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| am unable to take from the walls of the trench -  (G)(SAMP TRENCH 14145-48;
the blocky type of material that | could see when |

was digging; so, 1'il just get a shovelful of that,

and we'll mix the surface with the second layer.

Well, the trench is about a foot and a half deep. | (G)(SAMP TRENCH)
gave up actually not because it was hard digging,

but because the walis kept falling in on it; and It

was covering all the evidence of stratigraphy.

And, Houston. I'm over 40 feet - 50 feet from where (G)(SAMP CORE 14230}
Al Is; and on the east slide of these craters, | have

the triple core In about a tube and a quarter; and

It's tightening up again. | just don't think it's

going to go the rest of the way.

1'm maybe driving a mlilimeter a stroke. 111 hit ~ (G)(SAMP CORE 14230)
it a few more licks, and 1'l1 see 1f we can break

through or move I+ a little more. No, that's as far

as it Is going, Houston; one and a quarter.

- -

{ think | could probably beat it for the next 10 {G) (SAMP CORE 14230)
minutes, Fred, and not get another Inch out of it.

Well, | don't think you need the exercise, you may (G)(SAMP CORE 14230)
as well extract it now,

14153-56)

| agree. |'Il take a plcture of It, a final picture (G)(SAMP CORE 14230)(PHO 68 9454)

of it, to show you how far we got with it.

Okay, Houston; this is Al, And bag 21 s kind of a (G)(SAMP TRENCH 14080-81; 14153-56)

collection of the combination of the top two layers.
Second layer is a thin layer of small glassy~like
pebbles. | was unable to separate them by the
trench method, so | gave It to you mixed up in that
bag; and tha last bag wili be pebbles from the
bottom layer,

Okay, Al. And what's the thickness of the
intermediate layer there?
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Well, it's really ephemeral < i+'s almost - it's
very thin; 1 would say nc more than a quarter of an
inch thick, and | just noticed it because of the
difference of the graln structure as | was digging
the trench.

And In bag 20, 200, we'll #i1i a sample of the
bottom material; aiso, mixed up with the ~ some of
the surface material has fallen down In on top of
And that's about ~ call it 18 Inches below

'f.

surface.

-

-

Now, my problem Is | can®t get the - driving down to
that rock, | couldn®t get the core cap off; 1°1( get
some help from Ai, soon as he puts his handful of

samples down, okay, that's great.

Okay, let me get rid of this trencher.

On the agenda here, we have remalning documented
samples, and we need a pan.

Roger.

We'll get "I¥" for you, (MITCHELL:

the sample bag).

COh, God,

Get another one; skip It; we've got plenty.

Dropped

And, Al, one question, did you get the SESC sample
out of the bottom of the trench?

Well, | told you the trench was kind of a miserabie
thing, because the walis kept faiiing down.
could get a sample from the bottom, but it wouidn't
be the bottom, i'm afrald.

And |

Okay, Fredo, the bottom -~ bit on this string was bit
- 237

23,

Isn't i+, Al? That's the one you did.
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Okay, we need a pan from here; | can get that.

And, Al, when you get done with the pan, | gquess
we'd still like the SESC sample from the bottom of
the trench, even though it probably isn't the
bottom,

Well, 1'1I tell you, 111l go back and whack at it a
little bit. See what | can do.

And, Al and Ed, we have about 8 minutes left here at
Triplet.

Roger. You're still counting on a quick trip out to
the ALSEP antenna?

That's affirm, Al. That's Included in this time,
and when you start out, we'd iike you to make some
grab samples as you pass by North Triplet.

And, Fredo, the triple core tube, the second core
didn't have anything in it+. As soon as | opened it
up, a littie bit feil out, and the second core tube
is empty.

Even though It drove down - even though it drove In
about 3 Inches, It didn't get anything.

Okay, 1'Il put a bit back on that one. Save If;
Okay, and when you get done there, Ed, | guess you
can proceed with getting some documented samples
before we have to depart.

SESC can: that's over in that pocket, right?
Yes,

Documented samples coming up.

This white stuff on the rim here, Ed?

Yes. Document some of that. Here's a rock right

here.
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Okay, has Al moved over by the rim of North crater
now?

Oh, no, we're stiii at the same piace.

That's pretty well disturbed, Al; '] grab i+
without much documentation,

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

°

i'm redigging the trench.

I'm picking up one of the - so-called whiter rocks,
Fredo, near the area where Al is digging. Since

it's already disturbed, i°m not going to waste time
on much documentation. Kind of & kicked - up rock.

Man, it's going Into 25 Nancy.

We have about 3 and a half minutes left at Triplet,
Okay, we're packing up now.

One more documented sample.

Okay, there Is a speclal request. Rather than grab
samples at the North crater rim thers, they'd iike
to get a documented sampie of a parflaily burled
rock.

| was going to try to get you one of those right
here, but it looks pretty big. { think maybe | can
get it anyhow,

Okay, Ed and Al, we're going to have to be departing
Triplet here - and that one brief stop at the North
rim to pick up one documented sample - and get on
back to the LM area If we're going to pick up the
remaining tasks, there,

Fredo, this documented sampie that | got of the
buried rock, it's too big for reguiar weigh bags.
(MITCHELL: The burled rocks were flke bufled
icebergs - only a little sticking out). See what |
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can do with it. A regular sample bag - |'m sticking
one over it, but it'l1 never close. Okay, it's
going in it. And will probably stay, but i+ won't
close it.

Okay, that'l!l probably be all right, Ed. We're
going to have to move out now,

it's bag 26 N.
1¥11 grab the gnomon, We're on our way.

Okay, headed for the LM. We're probably about 2
minutes away from the LM, Houston.

i think we're closing on it,
Right. Here's the - -
Triplet right up ahead of us.

We'll have to do a2 {ittie bit to the north to get
around it, | think.

We're approaching Triplet from the east, that's
North Triplet from the east., There's a {ittle rock
fleld down here - a small boulder fleid, Al, to get
a documented sampie from.

Looks good. Yes, looks like they might have come
from there.

Okay, the shiny can Is retrieved. Press on. ‘Going
to have to mush, Ed, right down the middle and get a
documented sample there.

Man, that plle of rocks - beautiful, right to your
left. Oh, Jjust the right size.

Don't walk over them!

No, I'm trying to stay away from them,
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Are these the ones - the ones over here?

Yes.,

God damn that thing. (MITCHELL:
bouncing and falling off),

Gnomon Is in place.

Equlpment

1'41 get the ~ go ahead. |I'm on this side; 1°11 get

the stereo.

Get the locator,

Yes. Can't even see the camqra settings.

Yes, that's got so much dirt on them, Okay, 7 foot,

Okay, Ed and Al, as soon as you wrap this one up,
you®re going to have %o press on back to the LM, or
we're going to be reaily tight on the cioseout.

Yes. God damn, "1t's" bigger than we thought. Al,

we'll grab sample that one; 1'11 get you another one

here, (MITCHELL: Again iceberg

rocks) .

Listen, jJust put It In that thing., And fet's press

- because we don't have ‘the time.

At} right. 1'}1 grab I+, and jet me take - an exira

picture here.

All right. 1'1} grab one right here in the

foreground.

Okay, bag 27 Nancy.

And another documented sampie ~ a larger documented
sample than we thought we were getting here, Fredo.

Agaln, It was a burled rock; and

tt's too big for

the sample bag; so, It'il go into the weigh bag.

Put it in that one right there.

Can you get 11?7
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Yes.

It has a very definite shape; | think you'll be able
to sort it out.

Okay, let's mush for the LM,

f

Okay, Al and Ed. | gquess we can skip the rim of
North crater and proceed right on back to the LM
area.

That's where we are. We're at the rim of North
crater.

We're on the "west" rim of North crater. (MITCHELL:
Meant "east").

I think you misunderstood the message. We can
proceed right on by the rim - we have the buried
rock samples now, and head on back to the LM.
That is Antares.

That'!s right. That's where we're headed.

Okay, that's where we're headed. Hold it.

1'11 get it; keep going. He lost the core tube.
(MITCHELL: Because of the high c.g., the MET was
unstable and losing pieces continuously).

Got i1?

1'11 have it in a minute., | got it.

Everything still hanging on?

Yes., Everything is stiil there.

Okay, we're approaching the LM now. Coming in at
Fra Mauro Base.

Roger, Al, and | guess from here, we can split up;

and Ed can take the MET and proceed to the cluster

of boulders he had reported eariier to the north of
the LM; and you can proceed out to the ALSEP,
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1°d suggest ~ well, you can do It the way you

want

(LM

to -~ | qguess you can do without the "LM." (MITCHELL:

Meant “MET™).

Without the MET, yes.,

Without the MET, because thers®s nobody to ~ |f
anything falis off, we've lost all those goodies.

1*4) Just take a couple of rock bags Fredo, my

tongs and camera, and go.

Okay, Al's on the way.

Al's on the way out to the ALSEP,

CLM)
(M)

(LM)

(LM-ALSEP)

(LM-ALSEP)

As a matter of fact, Fredo, I'm just golng to take & (LM)
weigh bag and no sample bag; that way | can get
more. The size of these rocks - the sample bags are

toc smail, anyhow,

Roger, Ed. Okay, Al, the first thing when you get
to the Central Statlon ~ Is to check the alignment

and verify the alignment and leveling.

- e e

Okay, Fredo, my plan: I'm out In the area of
boulder fieid I'm golng to photograph many of

the
the

boulders, the rocks, the broken ones, the big ones,

what have you - and then, grab as many as the

different fragments as | can around these plles of

broken boulders. Now that 1°m here, | see a

jarge

number of Inclusions - § can’t tell whether they're
crystals or not - § think that they are. And %]}
grab as many of these - and give you before and
after shots as | can - of a whole welgh bag full of

rocks.

- -

Okay, Al. You can proceed back to the viclnity of
the LM, and with the time remaining that you had for

the ALSEP, shoot a few closeup pictures here.
got about 4 minutes left.

We've
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Heading back fo the LM,

Okay, a little change in the priorities; when you
get back to the LM, we'd tike the TV turned to look
at the MESA area, so we can watch the closeout
number |; and then, you can shoot a quick picture of
the Solar Wind.

Roger, 1'm going for the camera, now.~

And we haven't changed the settings, Al; so, It
should be in good shape when you turn her to the
MESA. ‘

Okay, that's great; and you can go shoot the Soiar
Wind, now.

It's on the side of a hill; that's a problem out
here.

Okay, Fredo, 1'm heading back from the boulder
fietd. 1've sampled two of the larger boulders In
the area. Rocks broken from them and lying on them;
and |'ve taken a pan; and | have maybe a third of a
welgh bag full of smali rocks from these boulders.
Okay; very good, Ed. We need to proceed now with
the regular program.

Go ahead.
They'd like for you to return your camera so you
don't have to bother removing the magazine from it,

You can Just put the whole camera in the ETB.

Okay, and, | guess, so you don't get confused, that
means we'll be bringing back both cameras.

Al's camera is in, and magazine Lima Lima has got a
hundred and nine.

!
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Okay, Houston. | understand, now. The contaminated

" sampie under quad 3 is not to be taken.

Okay, !'m putting my camera in the ETB.

- - -

| stand corrected. What they really wanted was to
bring Al's camera back, Instead of yours; so, we;il
oniy be bringing the one camera, the CDR's.

Right. Right., Fredo, correct me, now; mag
Kllo~Kilo has never been used. Is that correct?

Houston, while you're looking that up, you might
recognize what | have in my hand as the handie for
the contingency sample return; it Just so happens to
have a genulne six fron on the bottom of it. in my
left hand, | have a littie white pelliet that's
famiijar to miliions of Americans. | drop It down.
Unfortunately, the sult is so stiff, | can®t do this
with two hands, but i'm golng to try a little sand
trap shot here,

Hey, you got more dirt than ball that time.

Got more dirt than ball., Here we go again.

That looked like a slice to ma, Al.

Here we go. Straight as a die, one more.

Miles and miles and miles.

Very good, Al. And - answer Ed's question earﬂlef
there; Kilo Kilo was used.for the window shots, Ed;

so, you ought to bring it back.

Hey, that's right. We got some of that to start
with, didn®t we?

How many flilms did we take with this - seven huh?
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1'd say between 17 and 18,

Okay, tell me about this tube, Ed. Has this got
anything in it?

No, that's one that has nothing in it. Before you
throw it, get the number. That's the tube that we
didn't get anything from.

Okay. In SRC 2, Fredo, we have the organic control
sample, and we have four core tubes.

We have one SESC.

- -

Also, in the SRC, we have - ~ one weigh bag, which
is mostly documented samples.

Pick up the core tubes now, maybe.

Contaminated samples, scratched, Ed; 30-mil!imeter

camera mag; 16 mag's; closeup camera mags; SWC; TDS;

magnetic sample - we didn't get a magnetic sample;
map, Say, are you going to have any welgh bags?

Yes, we'll have some weigh bags. These two.

Houston. That completes SRC [; then, we have the -
organic control sample, | SESC container, four core
tubes, and one bag of documented samples.

This rock in this bag if we put it this way.
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111 give it a try. Wait for me there, just a
second *#¥

No, It won®t go.

All right., We need the plus-Z 27 bag, right?

Yes. Elther that or else put that In the welgh bag,

and take this up with It,
Okay, |'m getting you a bag for it,

Now, let's see what we got left. There's the
greatest javelin throw of the centuryl

O0ld lefty himself. Outstanding! Right in the
middie of the crater. Stayed up.

- e

Want to head on up the ladder? '} hand you the -
SRC. | believe If you'll stomp your feet on the way

up, It'11 be as effective as the brush was
yesterday.

- o .-

Did you - | saw you over here. Did you get a
picture?

i did,

With the LM In the foreground?

Yes.

All right, Fredo, I'm starting up the ladder.
Okay, Ed, you can start on up, now.

i*m already halfway up.

- - -
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Oh, we have some pictures of the LM in the
foreground; so, hope it comes out all right.

Pretty small stiver left, isn't it?
Yes. Not much.

Okay, Houston, crew of Antares is leaving Fra Mauro
base.

How'd you like one more bag of rocks?
- = coming on in,

All right, come on in.

Now you seem clear., Okay, Houston, the door Is
closed.
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% % % % PRE LIFTOFF # % % #

Were you planning on this EVA 2 debriefing? if so,
what time?

Okay, | guess whenever you're ready, Ai. Do you
happen to have any welght check bars on the rocks?

Afflrmative. We gave you the welghts of the rocks
that we put in the left-hand stowage yesterday. We
have some additional rocks that are in the I5A.
Total weight of the ISA is 50 pounds. Total welght
of the SRC is 29 pounds, and we have a couple of
farge rocks In the sampie bag, that's Z-27 and that
woight is 30 pounds.

{PRE

{PRE

{PRE

Okay, Al. Copy that. Llooks like a pretty good haul,({PRE

Yes, sura does. And we'll be ready for a debriefing {(PRE

in about anofher 10 minutes.

Okay, Al, Just give us & call., We've got soms -
some of the questions ready hers, any time you're
ready.

And, Antares; Houston. We're standing by with the
debriefing questions here whenever y'all are both
ready to go.

Yes, we're ready to go right now, Fredo.

Okay, the first question Is to describe texture or
fracture patterns or any surface characteristics of
the large boulders, in the bouider fleld you were
describing at Cone crater,

You want textures and patterns of the boulders
themselves?

That's affirmative, Al.
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Well, we made some remarks, as | recall, coming back
down about the fact that they looked weather-beaten,
the fact that they maybe were fairiy soft rocks,
because they look very much like rocks that have
been weather-beaten due to the atmosphere., | think
that was one of the types of textures that we noted.
We noted other rocks that were very fine grained
crystalline rocks and essentially very smooth on the
outside, We have a sample of one of those, footbail
size. These are really the only two textures that |
noticed., Did you notice any in addition to that?

Well, do. | can't say that | did specifically, It
wasn't really a matter of being able to describe
what we saw In this particular case; because, at
that point, we were so rushed that all we were
trying to do was see different things and grab It
without really noting how it necessarily differed.
The only thing that | recall about these craters -
or these boulders was that there were incluslons or
variations within the rocks; and | assume that they
were crystals within the rock, or some crystalline
forming in the rock. | don't know that that's true;
they might have been, for example, a breccia with
Just a conglomerate in them, and | don't know
whether that's true or not either. There simply
wasn't time to look at them In that detall; so, we
Just grabbed, photographed, and ran; and | would be
kind of at loss to give you an articulate
description of really what those rocks are {ike.

t do think we have good samples of two types that we
saw on the "west" rim of the crater., (MITCHELL:
meant "south"). Ed got a small plece of a
tight-colored rock, and we actually brought back one
that was typical of the other ~ reddish-brown rocks.

The second question was, | guess, one that was asked
somewhere along the way. And, did you ever notice
there being dust on tops of any of the boulders
around Cone?

Let me make a stab at that, Fredo. | noticed some
of the rocks - the smaller boulders that were closer
to the ground were covered with dust, but | recall
boulders that were not covered with dust; and, for
example, the boulders down here closer to the LM,
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the fast bouilder tield | went to, did not have any
appreclable dust on those rocks, And the white ones
I sampied up near Cone crater did not have any
appreciable dust on them; however, others did. As a
matter of fact, there was one of the boulders in
that group of the white boulders that | photographed’
for you, but It was too big to do anything with. {1+
had brown and white; and | couidn't tell what kind
of a contact It was, whether the white part was
because It had been broken away or whether it was &
contact of two different materials. There Just
wasn't time to Investigate that sort of phenomena;
so, we tried to simpiy sample the two types and
photograph it, But, as far as dust Is concerned, |
think we've seen both; and, among the larger
boulders, there are certalniy a large number that do
not have any dust on them,

i think that's generally true that we probably would (PRE LIFTOFF)
have been aware of dust, because there certalnly was

a lot of filleting, and we tried document that for

you. But, 1'd say, generaiiy speaking, there was no

dust on any of them - on the surface of any of rocks

that we saw.

Roger, Al. And the next question. When you were (PRE LIiFTOFF)
high on the siopes of Cone, could you tei! any

differences In the surface color tone, when you

fooked back in the area to the south and to

southwest?

Well, of course, the obvlious dlfference was in the (PRE LiFTOFF)
bright craters. Those are always noticeable, and

those were there. Beyond that, | wasn't aware of

any marked contrast In color, Joe.

Well, | don't know whether it's a fjgment of my (PRE LIFTOFF)
imagination or not. | always noted going up there

this morning, or thought | noted, that the area

around Oid Nameless was - there were some darker

patches, but we were so preoccupled with finding our

way to the top of Cone crater that { neither

observed it or made remarks about that observation,

nor really observed it that much more closely.
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Roger, Ed. Hopefully, maybe the pans will pick that (PRE LIFTOFF)(SAMP CORE
up. Okay, next question on. This is for Ed. When

you attempted the second triple core, and | think

you reaily answered this in real time, but just to

get it straight, did you think you hit another rock,

like you mentioned bedrock on the first attempt, or

did it Just get progressively harder to drive?

Well, | wasn't quite sure, Fredo, | thought that |  (PRE LIFTOFF)(SAMP CORE
hit rock again; but after | puiifed it out, it could

very well have been just a compaction type of

phenomenon where It just quit driving; and | don't

know the answer. 1|t felt like in driving it, that

I'd hit something pretty solid, but It wasn't as

though | had hit a very sharp line of rock as

opposed to soft material. 1t went down fairly well,

and then it tightened up and then It just stopped.

Okay, Ed. To back up a little further in time, we (PRE LIFTOFF)(SAMP CORE
missed when the double core test was done. About

how far could you push the tube down before you

started hammering?

| didn't get the answer there, Ed, on how far that (PRE LIFTOFF)(SAMP CORE
double core got manually pushed In before you
started hammering on it.

Al had the rest of that, and | didn't put it In, (PRE LIFTOFF)(SAMP CORE
Are you talking about the first one, Fred? (PRE LIFTOFF)(SAMP CORE
That's affirm, Al. (PRE LIFTOFF)(SAMP CORE

The double core that | took In the vicinity of point (PRE LIFTOFF)(SAMP CORE
A - went in about 2 to 2 and a half to 3 inches, no
more than 3 Inches.,

i they went that far, 1'd be surprised, going back (PRE LIFTOFF)(SAMP CORE
to it.
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Okay, Ed. The questlon 5 is kind of the same as the
first one, and | assume your answer will probably be
the same. But the question Is: could you describe
and In any more detail, and | quess it's reaily
saying did you think you saw any stratigraphy at ati
in the way the ejecta was iaying around Cone crater?

§ saw a couple of boulders that | thought had some
stratigraphy in them, but - it certainly wasn’t -
you know - obviously not in the classic sense.

There was - well, as a matter of fact, we took a
sampie from one that looked like It had some
stratigraphy in it on the way back down, We grabbed
a quick sampie from one. Well, i+ didn't jump out
and become obvious, however.

Fred, everything here especlaliy seems to be pretty
darn subtle. And | am convinced there was .

stratigraphy there because we saw suggestions of it.
Just like I'm convinced | see some Iineations out

hare or some suggestions of them, but they don'¥

Jump out and hit you in the face; and we'ii probably
have to go over the photographs and talk about each
one of these samples in detall before we can really
bring out the plcture on it,
a lot of those very subtie things.

Okay, and | assume, on a llttle bit larger scale,
you couldn't detect anything with respect to the
hinge-flap type relation in that bouider fieid
around Cone?

No, we sure couldn't see that at atl. |'m sure It
was there, If we'd just had time, but we couldn®t
seo It.

And thls one Is for Al. About how deep were you
down with the trench, Al, when the side wallis
started caving in?

Well, actually, the first cut | took was down to
about 6 inches and there was some caving at that
time. The side walls were standing probably about
70 to 80 degrees. The next cut | took made the
walls a little more steep, closer to the vertical
perhaps 80, 85; and, at that point, they started
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coming down. Fine-grain regolith, at the top of the
cut, just a couple down into the trench,

Okay, and | guess | asked you In real time the (PRE LIFTOFF)(SAMP TRENCH) (SAMP SESC)(PHO 64 9158-66)
thickness of the intermediate layer, but they'd also

like to know if you have any estimate on the

thickness of the very top layer.

No, | sure don't, It wasn't - as | say, (PRE LIiFTOFF)
stratigraphy In the classic sense, because it all

started to crumble after the first couple of

strokes. That was the place where you, Ed, put the

sample of some white-colored material. |+ was very

close to the surface.

Is the upper layer that you're talking about, the (PRE LIFTOFF)(SAMP TRENCH) (SAMP SESC)(PHO 64 9158-66)
brown, and the next one, and the white? The brown

seemed to be showing the white in some places after

an inch or 2 Inches. 1%'m not sure it's another

fayer. But it had to be. | can't find another

explanation for I+, but It seemed to be very thin; |

or 2 inches at the top layer.

! think that's probably a pretty good call, 1'd say (PRE LIFTOFF)(SAMP TRENCH) (SAMP SESC)(PHO 64 9158-66)
maybe 2 Inches; then, of course, we had that thin .

layer of very glassy material, which | coflected,

and then the bottom whiter material which Ed got a

sample of, as well as the ones | took,

Okay, and you've already answered the next part of (PRE LiFTOFF)(SAMP TRENCH) (SAMP SESC){PHO 64 9158-66)
this question, which was distinction between layers. -

You had both color and textural distinctions there

that told you you had the layering; and | guess the

tast part, maybe, you've answered too, question is

whether the wall caving you think maybe was a

natural event, or do you think it was due to the

dragging the trench tool through the cut?

Well, 1'm not sure | had an unnatural shovel - and (PRE LIFTOFF)(SAMP TRENCH) (SAMP SESC)(PHO 64 9158-66)
1'm not quite sure what the question Is now that |
think back about it again, What - you mean that - -

Actually, | thought you answered that Al, because (PRE LIFTOFF){SAMP TRENCH) (SAMP SESC){(PHO 64 9158-66)
you - -
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Your previous comment indicated that it started
caving In with your first stroke; and If that was

true, then, It looks ilke the trenching tool helped

bring the walls down.

Well, I'm sure that it did. Actually, It was on
about the second stroke where it started fo occur

because the flrst strike there was a - the wal

is

were a lot steeper. But, 1'm sure the tool had.s

ot to do with it.

Okay, the next question. When we were sort of

quickly passing by North Tripiet crater on the way

back to Antares, you mentioned in passing there

coming upon a iiftle boulder field; and the question

Is: do you think this boulder fleld was tled

some way to North Tripiet, possibly part of & ray?

i don't recall that we inferred they were boulders.
i think that we thought they were a fieid of ejecta
material from that particular crater, and therefore,

in

we took some samplies there. is that the spot you

are referring to?

Yes. That's i+, Al,

Yes. it we Inferred they were boulders, that was

Incorrect. They were just hand samples of perhaps

up to 8 to 10 Inches but sl} lumped together as
though they had been ojected from that crater and

right In our path, and we took a couple of sampies

from those, that area.

As a matter of fact, there were boulders which

also thought came out of probably the same area; but

there wasn't anything around the boulders that
seemed small enough and obvious enough to grab
the run, ilke we tried to do with this bunch o
samples.

The next question Is: dld you see any evidence of

downslope creep with respect fo the Cone crate
fiilets you saw on the uphili-side rocks?

we
on

f

r
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Yes, | did, and |'m not so sure but what part of the (PRE LIFTOFF)
- the lineation that | was talking about wouild not

be found on Cone in a circular ~ around the crater

mouth, | saw these same things up /there. |

described them before, so | didn't say anything

about it again; but my guess is that they go

circular around Cone crater, Now, that may be

. entirely wrong.

You mean kind of iike contour lines, Ed? (PRE LIFTOFF)

%¥% probably for direction. That's what I'm (PRE LIFTOFF)
suggesting, but i+'s merely a suggestion, and |

didn't follow them out. | didn't check them that

closely to be able to prove it; but where | did see

them, they were, Indeed, kind of parallel to the

siope - | mean parallel to the rim of the crater, iIn

other words, around the crater.

Very good, Ed. Next question. The difficulty you (PRE LIFTOFF)
had at the last there climbing up to Cone rim, was

that due primarily to the terrain slope or did the

soll conditions change again that caused you to have

some greater problems?

| think probably both. | think we just entirely - (PRE LIFTOFF)
under estimated the difficulty in going that far and

getting that high, and in such a short period of

time, I4's a darn hard ciimb to try to do rapidly,

and the soil is a iittle bit thin and mushy., And

the suits are bulky; it's all those problems rolied

in, Fred; we Just - it was too ambitious, | guess.

Let me say that | don't really think that the (PRE LIFTOFF)
composition of the soil changed very much. Matter
of fact, that was one thing that struck me about the
whole area; the consistency of the texture of the
regolith outside of soft areas, of course, in crater
rims, 1 think as far as the progress up there, It
was due to the grade and the boulders and the rocks
that we had to go around; but really, as far as the
surface texture ls concerned, as far as the bearing
strength of the surface, | thought the outside of
the crater rim, that it was unusually consistent all
the way through. And the thing that surprised me
was the raindrop pattern with these very smalil
surface pebbles, which is decidedly different than
we had down here in this area where we landed.
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! think we remarked on the simlilarity of the -
surface. 1§ think ! remarked, at one spot, that it
seemad to be getting a iittie harder up there, but
that seemed to have been isoiated. It wasn®t true
In general; it seemed to be in that one local area.
And certainiy, as Al pointed out, the softest areas,
by and large, are crater rims, falrly fresh crater
rims. And when you run In through one of those, you
get some falriy soff materiai; but, otherwise, it's
about ilke you saw here near the LM on televisjon,
the way we were pressing into that.

Roger. The next questlon Is, how abundant and what
was the distribution of glass that you saw around on
the surface or, | guess, In one case you mentioned
it, there ‘draped on the rocks.

Yes, we went roaring past one rock; and, well, what
fooked flke glass ~ |'m pretty sure that i+ was, and
i'm sure there are other samples of that out hers,
but we did not see them. That was reaily the oniy
example of glass that | could positively identify -
come close to positiveily ldentify as being glass per
se, There are some crystalline rocks out here, and
I'm sure we got some samples for you.

i concur with that. |'m surprised that we didn®t
obviously see more glass. A jot of the smailer
rocks that we did pick up that were sampie slze were
so darn dirty that they may have glass In them, but
they're just covered with it - this dirt which
clings to everything. And why the big rocks, the
big boulders that you asked about earlier, are not
covered In the same way, | don't know. Maybe some
of them are, but it really covers up what the rock
Is made of and it probabiy obscured a fot of glass"
that we just didn®t even see.

- - -

The next question here - did you notice the dust
adhering to the MET particuarily and if so, what
parts?

If you got a direct hit with mud - with this dust,

Fred, 1f 1t's sprayed on something, It seems to
stick. It just covers everything. And, I'm looking
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down out the window at the MET; surprisingly enough,
it doesn't look too bad. The fenders, the wheels,
the lower parts, the legs, yes, they're pretty
covered with dirt; and there's quite a bit spread up
and spattered around a |ittle bit; but it looks
surprisingly good, as a matter of fact. Maybe it
Just doesn't have enough porous surface.

Okay, Ed. One more question here. You mentioned (PRE LIFTOFF)
seeing blocks around the rim of North Triplet. Did

you happen to get a look far enough down there to

see [f you also saw elither blocks or ray pattern

from Center Tripiet crater? .

Fredo, it's so darn undulating here, that was part (PRE LIFTOFF)
of our problem. We couldn't even see Central

Triplet crater. We knew It was there, but you can

walk in some of these undulations and get lost from

each other, if you're not careful. You just can't

find where you are. And, we couldn't even see

anything from Central Tripiet and know it was from

that,

Okay; and, | guess, one last question here to clear (PRE LIFTOFF)(SAMP SESC 14240)(PHO 64 9158-66)
up what ended up in the SESC out of the bottom of

the trench., The question - this Is for Al. DIid you

primarily end up with fine-grained or coarse-grained

material In the SESC?

It*s all fine-grained material. Some of It is from (PRE LIFTOFF)(SAMP SESC 14240)(PHO 64 9158-66)
the surface, and, unfortunately, when | opened the -

first canister, the seal came off the canister in

the bottom, so | had to go back and regroup and get

another one - take another sample. But i think |

got mostiy from the bottom of the crater - bottom of

the trench; however, It is ali fine-grained.

There's nothing of any greater size.

There were some things that we'd iike to have done - (PRE LIFTOFF)
ves, | think you're right, Fredo. There are so many

things we'd like to have done; so many things to do,

so many Interesting things to look at here, and we

didn't even have the chance to scratch the surface.

We hope we've brought back something that you can

sort out, as time goes on.
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the Sun glinting off the ALSEP, I'm sure. And | was
Jjust wondering 1f it was deployed out by that crater
at about CL 0.8 or 85/65.

| got a map hera. Looks }ike I+ was about pretty (ORBIT)
close to CR and 63,.1s the ALSEP.

Charile Romeo and 63. |[1's really Charllie Quebec {ORBIT}
0.9 and about a 63.2,

Well, now, }'m wondering §f | got my direction from (ORBIT}
the LM - you can get the LM because it's by the
Tripiet.

And, | Just looked out and saw the bright spot going {(ORBIT)
toward - parked out by another crater. And i‘m

thinking maybe | got my directions from the LM

wrong. Is ALSEP out by that crater callied Nelighbor

on the map?

Walt a minute; ) don't have Nelghbor on this (ORBIT)
particular map i'm fooking at, ALSEP is kind of

between Doubiet and Tripiet, If you can see that

part of it there. And, it's toward Doublet from the

LM,

Yes, weli that's where ! called - that's where | (ORBIT)
said the first time and i+ didn't fit in. You toid
me Charile Quebec 0.9.

Walt 1, Stu, until | get the right - same map you're (ORBIT)
{ooking at. ’

| was looking at a smaller map, It's got some more (ORBIT)
numbers in there. You're right, it's really right

there by Nelghbor, just south of Nelghbor. {t's

right in a iine between the center crater of Triplet

and Doublet.
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Well, now, the coordinates that | called the first
time just - you know, | didn't compare the map when
| was looking through the sextant, but it looked to
me like the - just Jjudging on here, the ALSEP would
be about CL 0.9 and right at 65, maybe 64.9. And,
see, there's a little crater. See that little
crater right there at about CL 0.8 and maybe 64 -
64,5, or something like that?

Yes, | think that was the ALSEP - -

Yes, | think right there is ~ yes. | can see the
Sun shining off the beauty.

- - -

® % % % END OF TRANSCRIPT * * * ¥
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TABLE §. APOLLO 34 SAMPLE LISTING CROSS-REFERENCED TO APOLLO ELAPSED TIMES

LRL SAMPLE NO.

SAMPLE CLASS

14001-12
14041-44
§4045-46
14047-48
‘84049-50
1405§~52
14053-54
14055-62
1406 3-65
14066-67
14068-72
14073-79
14080~-81
14082-84
14140-43
14144
14145-48
14149-52
§4153-56
14160-63

14165~-89

FINES, CHIPS, & RESIDUE - CONTINGENCY SAMPLE
ROCKS, CHIP, & RESIDUE
ROCK

ROCK

ROCK

ROCK

ROCK

ROCK, CHIPS, & RESIDUE
ROCKS & RES|DUE

ROCK

CHIPS

CHIPS - BOTTOM OF TRENCH
CHIPS - MIDDLE OF TRENCH
ROCK & RES!DUE

FINES

FENES - PART OF EARLY BIO SAMPLE
FINES - SURFACE OF TRENCH

FINES - BOTTOM OF TRENCH

FINES - MIDDLE OF TRENCH

FINES - BULK SAMPLE

FINES, CHIPS, & RESIDUE -~ COMPREHENSIVE SAMPLE
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APOLLO ELAPSED TIME (AET)

04 18 01
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05
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05
05
05
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12
i2
i2
12
13
13
14

21
24

34

42
28
51
0i
43
06
35
33
32
42
35
35
29
33
29
58

41

39
3t
34
1]
16
24
50

48
3
10
3
48
48
19
13
42
ot

52
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05
05

05
05
05
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18 25
18 25

18 16

18 16
I8 16
14 32

22 00

41

41

12
12

26
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TABLE 1. CONT'D.

LRL SAMPLE NO. SAMPLE CLASS APOLLO ELAPSED TIME (AET)

14190-204 FINES, CHIPS, & RESIDUE

t4210 BOTTOM DOUBLE CORE TUBE 05120900 0518 21 |18

14211 TOP DOUBLE CORE TUBE 05 12 09 00 05 18 21 18

14220 FIRST SINGLE CORE TUBE 05 14 1 24 .05 14 27 00

14230 SECOND SINGLE CORE TUBE 05 14 26 20 05 14 36 05 05 18 20 07

14240 FINES - SESC 05 14 35 37 05 18 25 41 05 18 40 06

14250~-89 FINES, CHIPS, ROCKS, & RESIDUE - COMPREHENSIVE SAMPLE 04 21 4§ 52

14290-97 FINES, CHIPS, & RESIDUE . 05 14 56 35

14298-99 FINES - RESERVE FROM {4259 . 04 21 41 52

14300 CHIP ~ COMPREHENSIVE SAMPLE 04 21 41 52

14301 ROCK 05 14 47 58 05 18 29 54

14302 PART OF SAMPLE 14305

14303 ROCK - COMPREHENSIVE SAMPLE 04 21 46 07

14304 ROCK ' 04 21 47 46 ‘04 21 58 28 04 22 06 47 04 23 38 43

05 01 19 35 05 01 26 58

14305 ROCK ' : 04 21 47 46 04 21 58 28 04 22 06 47 04 23 38 43
. 05 01 19 35 05 Ol 26 58

14306 ROCK 05 14 39 3i

14307 ROCK 05 14 39 3t

14308 PART OF SAMPLE 14311

14309 CHIP

14310 ROCK
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TABLE {., CONT'O.

LRL SAMPLE NO.

SAMPLE CLASS

143114

14312
14343
14314
14315
14316
14387
14318
14319
14320
14324

144019

14402
i441¢

14414
14421

14422

14425-53

ROCK

ROCK

CHIP

ROCK

ROCK

CHIP

CHIP

ROCK

ROCK

ROCK

ROCK

RESIDUE FROM ALSRC - EVA 2

RESIDUE FROM ALSRC - EVA |

CbRE BiT - DOUBLE CORE

CORE BIT - FIRST SINGLE CORE

FINES - RESERVE FROM UNSEIVED COMPREHENSIVE SAMPLE
FINES - RESERVE FROM 14163 - BULK SAMPLE
CHIPS - BULK SAMPLE
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APOLLO ELAPSED TIME (AET)

05 13 55 56

05
05
05
05
05
05
05
05
05

05

04
05
05
04
04
04

i4 56

'35

14 48 58

14 56
14 56
14 56
14 56
i4 56

14 56

i4 56
13 44

2} 58
12 09
14 11
2§ 41
21 58

35
35
35
35
35
35
35
35

1]
00
24
52
(U]

21 58 Ol

05 I8 29 54

05 1345 06 05 i8 i6 2

04 22 00 26

04 22 00 26

04 22 00 26
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