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INTRODUCTION 

On Ju ly 20 , 1 96 9 ,  Ame rica' s r.agle t ou che d down in southwest ern Mare Tranqu illitati s beg inning 
man's firsthann ex pl orat ion of the moon . This document is an edited record of the conversations 
b etween a st ronaut s  Neil Arm st rong and Edwin "Buzz" Aldrin , Jr. , at Tranqu ility Ba se , and B ru ce 
?1 cCancUess at M i s sion Cont rol in Hou st on du ring the approx imately 2 2  hou rs spent on the lunar 
su rfa ce .  It includes a ddit iona l  comm entary du ring their retu rn to Eart h .  It i s  a condensat ion 
hope fu lly of a ll the verba l data hav ing geologica l significance . All dis cu s s ions and ob servat ions 
documenting the luna r landscape , it s geologic cha ra cterist ics , t he rock s and soils collected , and 
t he photographic record are reta ined a long w ith supp lementary rema rk s  essent ia l to the cont inuity of 
events during t he m i s sion . We hav e  deleted the words o f  mecha nica l  hou sekeeping and engineering 
data , attempt ing not to lo se t he persona l and phi losophical a spe ct s  of this intensely human 
experience . 

The sou rces of this verba l t ranscript are the complete audio tapes recorded du ring t he miss ion 
and t he Technica l  Air-t o-Ground Voice Trans cript i on pub li shed by NASA. The voice record i s  listed 
chronologically given in days , hours , m inutes , and seconds . These a re the Ground E lapsed Tim e s  
( GE T) a fter lau nch from K ennedy Spa ce Cent e r  which wa s 9 : 3 2 a . m .  EDT o n  July 1 6 ,  1 96 9 . 

Figu re 1 shows t he v ic inity of the landing site t hat was des crib ed ,  s ampled, and photographed 
by t he Apollo 11 crewmen . 

ACKNOWLE DGMENTS 

The ass istance of R. L .  Sutt on , u.s. Geologica l  Su rv ey , and R. B .  Laughon , Assistant cu rator of 
t he Lunar Receiving Laboratory , in obta ining an a c cu rate list ing of t he Apollo 11 samples and 
photographs is appreciat e d .  P rofe s sor Nei l  Arm st rong , who wa s the comm ander of t he Apollo 1 1  
m is s ion , rev iewed the transcript u sing audio tapes for the EVA port ion and made s evera l  helpfu l  
correct ions . The preparat ion o f  the cover illu st rat ion and figu re 1 wa s b y  R .  E .  Saba la , u.s. 
Geologica l  Su rv ey .  Thank s  a re du e t o  Ma ry Hopper whose ab le commun i cation wit h NYLBUR on the 
Nat iona l Inst itute s of Hea lth Computer System makes pos s ib l e  the e f ficient edit ing and reprodu ction 
of this and sub sequent Apo l lo t rans cript s . This project was supported by NASA Order No . W1 3 ,67 2 .  
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ASTRONAUT CREW 

cc 

CDR 

LMP 

CMP 

Cat ' s  Paw 

Big V 

Bulk Sample ( BULK) 

Core 

esc 

CSM 

Contingency Sample ( CONT) 

Documented Sample ( DOC) 

DPS 

EASEP 

EVA 

GET 

LM 

LR Cubed ( LRRR) 

MESA 

PHO 

GLOSSARY OF TERM S ,  ABBREVIATIONS, ACRONYM S ,  AND SYMBOLS 

Cap sule Communicator ("Houston" ) , Bruce McCandle s s  

Mis s ion Commande r ,  N e i l  Armstrong 

Lunar Module P i lot , Edwin "Buz z" Aldrin 

Command Module P i lo t ,  Michael Col l ins 

Landmark craters near the landing s ite 

Landmark craters near the landing s ite 

Bag of soil and rock s collected approximately one hour after s tart o f  EVA 

Drive tube coring device for collecting soil s amples 

Clo seup Stereo Camera for photograph ing 60- s q . - cm area of lunar surface 

Command and Service Module , Command Module ,  "Columbi a" 

Bag of soil and rock s collected early in the EVA 

P l anned for on EVA but became "Selected Sample" due to time constraints 

Descent Propulsion Sys tem - rocket engine beneath LM 

E arly Apo llo S cientific Experiment P ack age 

Extravehicular Activity; astronaut activity outs ide the LM 

Ground Elapsed Time - s ince launch from E arth (days-hrs-mins- secs ) 

Lunar Module , "Eag le" 

Lase r  Rang ing Retrore flector 

Modulari zed Equipment Stowage As sembly 

Photog r aphic reference in trans cript 



GLOSSA RY CONT ' D. 

P SE ,  P SEP 

SAMP 

SEQ 

Sola r Wind , swc 

SRC 

St rut 

P lus-z St rut 

Minus-z Strut 

P lus-Y Strut 

Minus-Y Strut 

Tranqui lit y  Ba se 

Qua d  

Skirt 

*** 

(words ) 

(words ? )  

Pa s s iv e  Seismic Experiment 

Sample reference in t ranscript 

S cient i fic Eq uipment Bay 

Sola r-Wind Composit ion experiment 

Sample Ret urn Container 

One o f  four legs on the LM 

Forwa rd leg on which the ladder is mounted 

Rea r leg of LM 

Right leg of LM 

Le ft leg of the LM 

Luna r Module landing site in Ma re Tranq ui l litat is 

One of four s ides of LM descent sta ge , labe led I-IV 

Bell-shaped housing around descent engine beneath LM 

Ga rbled or clipped t ransmis sion 

Delet ion s between stat ement s of stat ement s that are not geologica lly relevant 

Pause by speaker 

Int e rrupt ion by another spea ke r ,  or a brupt terminat ion of a recording 

Explanat ion of words probably sa id that were ga rbled during t ransmis sion 

Exp lanation of words possibly sa id t hat were ga rbled during t ransmi ssion 
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DEPARTMENT OF THE INTERIOR 
UNITED S TATES GEOLOGICAL SURVEY 

10 0 10 20 30 

0.67N LATITUDE, 23.486E LONGITUDE 

THE APOllO ll lANDING SITE 

PREPARED IN COOPERATION WITH 
THE NATIONAL AERONAUTICS A ND SPACE ADM INISTRATION 

UNDER CONTRACT NO. T-65253G 

This map was compiled primarily by a photogrammetric method of resection 
and triangulation with 70mm pictures taken by Neil Armstrong and Edwin 

Aldrin during their stay on the lunar surface. Where possible. stereo­
compilation was performed. Single frames of the 16mm movies taken during 
U1 descent were used to supplement other map data. 

Compilation was performed under the supervision of Raymond M. Batson. 
Map controls were derived by K. B. Larson, and stereocompilation was per­
formed by Raymond Jordan, G. M. Nakata, and S. S. C. Wu. Shaded relief 
portrayal was done by P. M. Bridges. Map features were identified and 
correlated by R. M. Batson, P. M. Bridges, K. B. Larson, G. G. Schaber, 
and R. L. Sutton. 

The methods and data available for preparing the map have low precision 
compared to those used in conventional mapping. Scale variations of +5% 
may therefore exist in some areas. 

-

40 50 METERS N 

t 

Figure 1 .  Apollo 11 landing site showing LM location and area traveled by ast ronaut s during EVA. 
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* * * * DESCENT AN D LM WINDOW DESCRIPTION * * * * 

04 06 42 10 cc Eagl e ,  Houston . You' re go for l andin g .  

04 0 6  4 5  1 7  LMP Forty feet, down two and one-hal f .  P ick in g  up s ome 
dust .  

04 06 45 40 LMP Contac t  l ight . 

04 06 55 16 CDR Hey , Houston , that m ay have s eemed l ike a very l on g  
fin al phase .  The auto targeting w as tak ing u s  right 
in to a football- field s ized c rate r , w ith a l arge 
n umber of b ig boul ders and rocks for about one or 
two c rater diameters around it , and it required *** 
flying m anually over the rock fiel d  to find a 
reasonably good area .  

04 0 6  5 6  0 2  LMP We 'll get t o  the detail s  o f  what's aroun d  here , but 
it l ook s  l ik e  a collec tion of j us t  about every 
variety of s hape , angul arity ,  granul arity ,  about 
every variety of rock you coul d  fin d .  The colors -
well , it varies pretty much depending on how you ' re 
look ing rel a tive to the z ero-phase poin t .  There 
doesn ' t  appear to be too much of a general color at 
all . Howeve r ,  it l ook s as though some of the rocks 
and boul de rs , of which there are quite a few in the 
near area , it l ooks as though they are going to have 
some in tere sting colors to them. 

04 07 02 03 CDR Houston , the guys that said that we woul dn ' t  be able 
to tell prec isely where w e  are are the w inners 
today. We were a l ittle busy worrying about program 
al arms and things l ike that in the part of the 
descent where w e  woul d  n ormally be picking out our 
l anding spot; and as ide from a good look at several 
of the craters we c ame over in the fin al descen t ,  I 
haven ' t  been able to pick out the things on the 
horiz on as a reference as yet . 

04 07 02 41 cc Roger , Tranquillity .  No sw eat . We ' ll figure it 
out . 
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04 07 03 55 CDR The area out the left-hand window is a relatively 
level plain cratered with a fairly large number of 
craters of the 5 to SO-foot variety, and some ridges 
20, 30 feet high I would guess, and literally 
thousands of little 1- and 2-foot craters around the 
area. We see some angular blocks out several 
hundred feet in front of us that are probably 2 feet 
in size and have angular edges. There is a hill in 
view, just about on the ground track ahead of us. 
Difficult to estimate, but might be a half a mile or 
a mile. 

04 04 OS 01 CMP Sounds like it looks a lot better than it did 
yesterday at that very low sun angle. It looked 
rough as a cob then. 

04 07 OS 11 CDR It really was rough, Mike, over the targeted landing 
area. It was extremely rough - cratered, and large 
numbers of rocks that were probably larger than five 
or ten feet in size. 

04 07 OS 32 CMP When in doubt, land long. 

04 07 OS 38 CDR That's what we did. 

04 07 12 44 CDR I'd say the color of the local surface is very 
comparable to that we observed from orbit at this 
sun angle, about 10 degrees sun angle, or that 
nature. It's pretty much without color. It's gray, 
and it's a very white, chalky gray, as you look into 
the zero-phase line; and it's considerably darker 
gray, more like ashen gray as you look out 90 
degrees to the Sun. Some of the surface rocks in 
close here that have been fractured or disturbed by 
the rocket engine plume are coated with this light 
gray on the outside1 but where they've been broken, 
they display a very dark gray interior; and it looks 
like it could be country basalt. 
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* * * * EVA * * * * 

0 4  1 3  07 3 3  CDR The hat ch is comin g open . 

0 4  1 3  19 1 6  CDR Okay . Houston , I ' m on t he porc h .  

0 4  1 3  2 2  0 0  cc We ' re gett ing a p icture on the TV . 

0 4  1 3  2 2  4 8  cc Okay . Ne il , we can see you coming down the l adde r  
now .  

0 4  1 3  2 3  3 8  CDR I ' m  at the foot of the ladde r .  The LM footpads are 
only depre s se d  in t he surface about 1 or 2 inche s , 
although t he s urface appe ars to be ve ry , ve ry fine 
graine d as you get close to it . It ' s  almost l ike a 
powde r .  Down t he re , it ' s  ve ry fine . 

0 4  1 3  2 3  1 3  CDR I ' m going to step off t he LM now .  

0 4  1 3  2 4  4 8  CDR That ' s  one small step for man , one giant leap for 
mankin d .  

0 4  1 3  2 4  4 8  CDR Ye s ,  the surface is fine and powde ry . I can kick it 
up loosely wit h  my t oe .  It doe s adhere in fine 
laye rs l ike powde re d charcoal to t he sole and s ides 
of my boots. I only go in a small fract ion of an 
in ch , maybe an e ighth of an inch , but I can see the 
footprint s of my boot s and the t re ads in the fine , 
s andy part i cle s .  

0 4  1 3  2 5  3 0  cc Ne il, this is Houston . We're copying .  

0 4  1 3  2 5  4 5  CDR The re seems t o  be n o  difficulty in moving aroun d ,  as 
we suspe cte d .  It ' s  e ven pe rhaps e as ie r  than t he 
s imul at ion s  at one -sixth g that we pe rforme d in the 
various s imulations on t he groun d .  It's virtually 
no t rouble to wal k  around. The de s cent engine did 
not le ave a crate r of any s i ze .  It has about 1 foot 
cle arance on t he groun d .  We' re e s sent i ally on a 
ve ry level place here . I can see some eviden ce of 
rays emanat in g from the de s cent engine , but a ve ry 
ins ign ificant amount . 
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04 13 27 13 CDR It's quite dark here in the shadow and a little hard 
for me to see that I have good footing. I'll work 
my way over into the sunlight here without looking 
directly into the Sun. 

04 13 28 17 CDR Looking up at the LM ,  I'm standing directly in the 
shadow now looking up at Buzz in the windows. And I 
can see everything quite clearly. The light is 
sufficiently bright, backlighted into the front of 
the LM ,  that everything is very clearly visible. 

04 13 30 53 CDR I'll step out and take some of my first pictures 
here. 

04 13 31 OS CC 

04 13 32 19 cc 

Roger. Neil, we're reading you loud and clear. We 
see you getting some pictures and the Contingency 
Sample. 

Neil, this is Houston. Did you copy about the 
Contingency Sample? 

04 13 32 26 CDR Roger. I'm going to get to that just as soon as I 
finish these picture series. 

04 13 33 25 LMP Okay. Going to get the Contingency Sample there, 
Neil. 

04 13 33 27 CDR Right. 

04 13 33 58 LMP Okay. The Contingency Sample is down and it's up -
{sampled?) . Looks like it's a little difficult to 

dig through the {surficial?) crust there. 

04 13 34 12 CDR This surface is very interesting. It's a very soft 
surface, but here and there where I {played) with the 
Contingency Sample collector, I run into a very hard 
surface. But it appears to be very cohesive material 
of the same sort. I'll try to get a rock in here. 
Just a couple. 
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04 1 3  34 5 6  CDR It has a stark beauty all it s own . It' s like much 
of t he high de sert of the United St ate s .  It' s 
diffe rent but it's very pretty out he re . Be advised 
that a lot of the rock sample s  out here , t he hard 
rock samp le s ,  h ave what appe ar to be ve s ic le s  in the 
surface . Als o ,  I am looking at one now that appe ars 
to have some sort of phenocryst s .  

04 1 3  3 5  4 3  LMP Okay . The handle i s  off t he ( Cont ingency Sample r . ) 
It pushe s in about 6 ,  8 inches int o  t he sur face . 
( Looks ) like it' s  pretty e asy to (push in . )  

04 1 3  3 5  5 6  CDR Ye s ,  it is . I'm sure I could push it in farthe r ,  
but it' s hard for me t o  bend down furthe r than that .  

04 1 3  37 0 8  CDR Cont in gen cy S ample is in t he pocket . 

04 1 3  37 4 0  LMP Okay . I h ave got t he c ame ras on at one frame a 
second. 

04 1 3  4 1  2 8  LMP Okay . Now I want to back up and part i a lly c lose the 
hat ch .  M aking sure not t o  lock it on my way out . 

04 1 3  4 3  0 8  CDR That' s a good step .  About a 3 -footer .  

0 4  1 3  4 3  1 6  U-11' Beaut i ful view! 

04 1 3  4 3  1 8  CDR I sn't that something! M agn i ficent s ight out he re . 

04 1 3  4 3  24 LMP M agn i fi cent de solat ion . 

04 1 3  44 07 LMP Very , very fine powder ,  isn't it ? 

04 1 3  44 09 CDR I sn't it fine ? 

0 4  1 3  44 1 1  LMP Right in this area I don't think there' s much of any 
(thing but ) fine powde r .  Some o f  ( it )  clods t ogethe r ,  
and it's hard t o  te l l  whether it' s a clod o r  a rock. 

04 1 3  44 23 CDR Not i ce how you can k ick it out . 
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0 4  1 3  4 4  2 8  LMP Yes. And it bounce s and then -

0 4  1 3  44 55 LMP Reaching down is fairly easy . Ge t my s ui t  dirty at 
this stage . 

0 4  1 3  45 3 0  LMP The re' s  a sli ght tendency , I can see now , to ( fal l ? )  
backwards *** due t o  the soft , ve ry soft texture . 

0 4  1 3  45 �5 CDR You're standing on a rock , a b ig rock there now . 

0 4  1 3  4 6  0 1  LMP Thi s  pad s ure didn't ( penetrate much? ) 

0 4  1 3  4 6  OS CDR No. I t  didn' t .  

0 4  1 3  4 6  0 8  LMP There's absolutely no crate r  there at all from the 
engine . 

0 4  1 3  4 6  1 0  CDR No. 

04 1 3  4 7  04 LMP Can' t say too much for the visibility right here 
w ithout the visor up . P re t ty dark . It looks like 
here's the surface of a rounded rock . Incidentally , 
the se rock s  have a very powdery surface , *** 

0 4  1 3  4 7  45 LMP I s ay that the rock s are rather s lippe ry .  

0 4  1 3  4 7  52 LMP A powdery surface when i t' s  on the re . Fi l l  up a l l  
the very little fine pore s .  You tend to s lide over 
it rathe r easily . 

0 4  1 3  4 8  25 LMP Traction seems qui te good . *** 

0 4  1 3  4 8  3 0  LMP I'm about to lose my balan ce in one direc tion and 
re cove ry i s  a qui te natural and very (pro ce ss ? ) . 
And , moving your arm s aroun d ,  Jack , doesn't *** off 
the surface *** not q ui te that light-foote d .  

0 4  1 3  49 3 7  LMP And ,  Nei l ,  didn' t I say we might see some purple 
rock ? 

0 4  1 3  49 42 CDR Find a purple rock ? 

0 4  1 3  49 4 4  LMP Ye s .  Ve ry smal l ,  spark ly fragments are *** ( the 
rock e spe c ially strong) in place s. I w ould make a 
first gues s  of some b iotite .  I w i l l  le ave that to 
the furthe r analys is . 
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0 4  1 3  5 0  2 8  LMP Soil comp acts un derneath . You don ' t  s ink down more 
than a quarter of an in ch . 

0 4  1 3  5 0  59 CDR Ok ay , Houston . I ' m going to change len s e s  on you. 

0 4  1 3  5 1  0 5  cc Roge r ,  Nei l .  

0 4  1 3  5 1  3 0  CDR Ok ay , Houston . Tell me i f  you ' re getting a n ew 
picture . 

04 1 3  5 1  3 5  CC Nei l ,  this i s  Houston . That ' s  affirm ative . We ' re 
getting a new pic ture . You can tel l  it ' s  a lon ger 
focal length len s .  And for your information , all LM 
sy stems are go . 

0 4  1 3  52 1 9  LMP Nei l  is now unveiling the p l aque (on the landing)  
gear . 

0 4  1 3  52 4 0  CDR For those who h aven ' t  read the plaque , w e ' l l  read 
the plaque that ' s  on the fron t  landing gear of thi s  
LM. First there ' s  two hemisphere s , one showing each 
of the two hemispheres o f  the Earth . Underneath it 
s ays , "Here man from the p l anet Earth first set foot 
upon the Moon , July 1 9 69 A.  D. We came in peace for 
all mank ind." It has the crew members ' s ignatures 
and the sign ature of the Presiden t of the Un ited 
State s . 

0 4  1 3  5 3  3 5  CDR Re ady for the camera? I ' ll get i t .  

0 4  1 3  5 3  3 8  LMP No, you take this T V  on out. 

04 1 3  5 4  0 7  LMP The surface materia l is powdery . I don ' t  know how 
good your len s  is , but if you can ( s ee the ) smudge s 
on my glove s . Very much like a very finely powdered 
carbon , but pretty sooty look ing .  

0 4  1 3  5 6  5 1  CDR Something in teresting in the bottom of this little 
crater here - it may be -
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04 13 57 33 LMP Forty , fifty fee t .  Why don ' t  you turn around an d 
let them get a view from there and see what the 
field of view look s  like? 

04 13 58 06 LMP 

04 13 58 20 cc 

04 13 58 40 cc 

04 13 58 50 cc 

Hou ston . How ' s  that field of view going to p i ck up 
the MESA ( from that) far away? 

Nei l ,  this i s  Hou ston . The field o f  view i s  ok ay . 
We ' d  lik e  you to aim it a l ittle bit more to the 
right . 

A little bit too much to the right .  Can you bring 
it back left about 4 or 5 degrees? 

Ok ay . That look s  good Nei l .  

04 13 58 5 5  CDR Ok ay , n ow .  Do you think I ought t o  b e  farther away , 
or c lo ser? 

04 13 59 01 LMP Can ' t  get too much further away . 

04 13 59 05 CDR Let ' s  try it lik e  that for a whi le .  I ' ll get a 
coup le of p anoramas w ith it , here . 

04 13 59 13 CC Roge r .  You look ok ay as far as distance goe s , Nei l .  
And we ' ll line you up again when you fin i s h  the 
p an orama. Now you ' re going too fast on 

'
the p an orama 

sw eep . Y ou ' re going to have to stop , or -

04 13 59 28 CDR I h aven ' t  set it down yet .  That ' s  the first p icture 
in the panoram a  right there . 

04 13 59 40 CDR That ' s  tak en j u s t  - about n orth , northeast . 

04 13 59 58 CDR Ok ay . I ' m going to move it . 

04 14 00 10 cc Ok ay . There ' s  an other good one .  

04 14 00 23 cc Ok ay . We got that one .  

04 14 00 29 CDR Ok ay . Now , this on e i s  right down sun , straight 
west . And I w an t  to know i f  you can see an an gu l ar 
rock in the foreground ,  stick in g  up out o f  the soil . 
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04 1 4  0 0  41 CC Roger. l·le have a larg e  angu lar rock in the 
foreground, and it looks like a mu ch smaller rock a 
couple of inches to the left of i t .  

0 4  1 4  0 0  5 2  CDR R ight . An d  then on beyond i t  abou t 1 0  feet is an 
even larger rock that ' s  very rounde d .  That rock i s  
the closest one t o  you - is sticking out of t h e  sand 
about 1 foot . It ' s  abou t a foot and a half long , 
and it ' s  abou t  6 inches thi c k ,  but it ' s  standing on 
edge . 

04 1 4  0 1  3 3  CC We ' ve got this view , Nei l .  

0 4  1 4  0 1  4 2  CDR Thi s  is straight s outh . 

0 4  1 4  0 1  45 cc Roge r .  And we see the shadow of the LM . 

0 4  1 4  0 1  4 8  CDR Roger .  The little hill just beyond the shadow of 
the LM is a pair of elongate craters p robably the 
pair together is 4 0  feet long and 2 0  f eet acro s s , 
and they ' re probably 6 feet deep . We ' l l probably 
get s ome more work in there late r .  

0 4  1 4  0 2  2 0  cc Roge r .  We see Buz z  going about his w ork . 

0 4  1 4  02 2 2  CDR How ' s  that for a f inal? 

0 4  1 4  02 2 6  CC For a f inal orientation , w e ' d  like you to come left 
about 5 degrees . 

0 4  1 4  0 2  3 6  cc Now back to the right about half as much . 

0 4  1 4  0 2  5 3  cc Okay . That looks good there , Nei l .  

0 4  1 4  0 3  2 0  �W Okay . You can make a mark , Houston . ( Solar Wind) deployed . 

0 4  1 4  0 3  2 4  cc Roge r .  Solar Wind . 

0 4  1 4  0 4  05 LMP Some of these small depres s ions ( are pretty s oft)  
and you tend to s ink - oh , maybe 2 or 3 inche s . I 
can see exactly what the Surveyor p i c tu re s  show ed 
when they pu shed away a little bit , because force i s  
transmitted through the u pper surf ace of the so i l ,  
and abou t 5 o r  6 inches away , i t  breaks loose and 
moves as if it were caked on the surf ace , when in 
fact it rea l ly i sn ' t . 
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04 14 04 43 CDR I n oti ced in the soft spots where we had footprin ts 
nearly an in ch deep that the s oi l  is very cohe sive 
and it wi ll retain a s l ope of probably 70 degree s on 
the side of the footprints. 

04 14 09 43 cc Yes ,  indeed. They ' ve got the flag up now and you 
can s ee the stars and stripes on the lunar surface . 

04 14 20 06 LMP Hou s ton , i t's very in te re s ting to note that when I 
ki ck my foot *** mate ri a l  *** with n o  atmosphere 
here in thi s gravity *** they seem to leave , and 
mos t  of them have abou t the same angle of departu re 
and ve locity. From where I stan d ,  a large porti on 
o f  them wi l l  impact at a certain di stan ce ou t or 
seve ral ***· There i s  a percentage o f  cou rse , that 
wi l l  impact di fferent ran ge s  ou t ,  so i t ' s  highly 
dependent upon the initial trajectory upward . 
Determin e s  where mos t  of the *** the majori ty of the 
p arti cles come down *** strike the t� rrain . 

04 14 21 24 LMP I've noti ce d  several times in going from the 
sunlight into the shadow , that just as I go in , I 
catch an addi tion al re flecti on off the L M  *** along 
with the re flec ti on o f f  my face onto the vi sor,  
makes vi sibility very poor ju s t  at the tran sition 
( from) sun light into the shadow. I es sen ti a l ly have 
so mu ch glare coming onto my vi sor , that when *** my 
helme t  actu al ly gets the shadow. Then it take s a 
short whi le for my eyes to adapt to the lighting 
conditions. *** in si de the shadow are a ,  visibi li ty , 
as we said before , i s  n ot too great , but wi th both 
vi sor ' s  up (we can tell ? )  what sort of footprints we 
have and the gen eral condi ti on of the soi l .  Then , 
after bein g out in the sun light a whi le , i t  tak es -
watch i t ,  Nei ll Nei l ,  you ' re on the cable . 

04 14 23 32 LMP The b lue color of my boots has completely 
di sappeared now in to thi s *** sti l l don ' t  know 
exactly what color to describe this other than 
grayi sh cocoa color . Appears to be covering mos t  of 
the lighter part of the boot *** color that *** very 
fine parti c les , ***· 
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04 14 2 8  2 2  LMP As I look around the are a ,  the con trast , in genera l ,  
is wiped out comp letely by v irtue of the shadow ***· 
Looking down sun , zero phas e ,  very light gray 
colored , a halo around my own shadow , aroun d  the 
shadow of my he lmet .  Then , as I look off across Sun 
the contrast becomes stronges t , in that the 
surrounding color is s t i l l  fairly light . As you 
look down into the Sun (with) the larger amoun t of 
*** shadowed areas lookin g toward us , the gene ral 
color of the *** is darker than cross sun; the 
contrast is not as great . Surveyin g  all th� dusty 
area that we ' ve kicked up *** cons ide rably darker in 
texture . Now, I ' ve kicked up one ,  and I imagin e 
that this has b een *** now by certain impact *** 
Surveyor. The s ame is true when I s urvey across Sun 
- along the area that we ' ve been walkin g ,  in general 
due to the fact that there are footprints there . 
Gen eral terrain where I ' ve been kicking up a lot o f  
this surface material is gen erally of a darker 
con tras t ,  I mean colo r .  

0 4  1 4  3 1  2 9  L MP  The panorama I ' ll b e  taking is about 30 or 40 fee t 
out ( from the) plus-Z s trut .  

0 4  14 31 48 LMP And right in this area ,  there are two craters . The 
one that's right in fron t  of me n ow as I look off in 
about the eleven o ' clock pos ition from the 
s pacecraft ,  about 30 to 35 feet across . An d s everal 
rocks to boulders 6, 8 inches across *** many s iz es . 

04 14 34 13 LMP I ' m n ow in the area o f  the minus-Y s trut taking some 
more , extra photographs . 

04 14 35 5 2  LMP How 's the Bulk Sample comin g, Neil? 

04 14 35 56 CDR Bulk Sample is jus t  bein g  s ealed . 

04 14 36 58 CMP Houston , Columbi a. 

04 14 37 01 cc Columbia , this is Hous ton . Go ahead . Ove r .  

0 4  14 37 0 9  CMP Roger. N o  marks on the LM that time . I did see a 
s us pic iously small white object where the 
coordin ates are -

04 14 37 25 cc Go ahead with the coordin ates on the small white 
object. 
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04 14 37 28 CMP E.3, 7.6 but I ' m not sure of the coordinates; it ' s  
right on the southw e st rim o f  a crate r .  I think 
they would know it i f  they w e re in such a location . 
I t  look s  l ik e  their LM would be p itched up at quite 
a degree; it's on the southwest wall of a small 
crate r .  

0 4  1 4  4 0  1 8  LMP I s a y  the j e ts de flector that ' s  moun ted on Quad 4 

04 14 40 58 LMP 

04 14 41 07 CDR 

04 14 43 18 LMP 

04 14 43 22 CDR 

- the surface o f  it seems to be more w rink led than 
the one that ' s  on Quad 1. Gen e rally , underneath 
part of the LM s eems to have stood up quite well to 
the ( landin g ? ) . Get s ome pictures in the aft part 
of the LM that w i l l  i lluminate the thermal e ffects 
much better than we could get them up here in the 
fron t .  

We ' re going to get some particular photographs of 
the Bulk Sample are a ,  N e i l? 

Ok ay . 

Le t ' s  get the panorama n ow .  

Ok ay . 

04 14 47 18 LMP I t ' s  very surpr� s�ng ,  the lack of pen etration of all 
four of the foot pads . I ' d  s ay i f  w e  were to try 
and determine just how far below the surface they 
w ould have pen etrated , y ou ' d  meas ure 2 or 3 inche s ,  
wouldn ' t  you s ay ,  Neil? 

04 14 47 37 CDR At the mos t ,  yes . That Y-strut there i s  p robably 
even less than that . 

04 14 48 04 LMP I ' l l  get a picture of the p lus-Y strut taken from 
n ear the descen t  s t age , and I think w e' l l  be able to 
see a little bit better what the thermal e ffects 
are . Seem to be quite minimal . 
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04 14 48 48 L�W There ' s  one pic ture taken in the right rear of the 
spacecraft look ing at the sk irt of the descent 
stage , shows a s l ight darkening of the surface 
color , a rather min imal amount of radiating or 
e tching away or erosion of the s urface . On de scen t , 
both of us remark ed that we could s ee a large amoun t  
of very fine dust particles moving out . I t  w as 
reported be forehand that we would probably s ee an 
outgassing from the surface a fter actual engine 
shutdown , but as I recal l I was unable to veri fy 
that . 

04 14 51 29 LMP We ' re back at the minus-z strut n ow .  The stereo 
pair we're tak ing of i t  ( shows the ? )  very little 
force of impact that we actually had. 

04 14 52 01 LMP And ,  Nei l ,  if you ' l l t ak e  the came ra ,  I ' ll get to 
work on the SEQ Bay .  

04 14 5 2  20 LMP Tak ing s ome close-up p i ctures o f  that rock . 

04 14 55 42 LMP Houston , the Passive Seismometer has been deployed 
manually . 

04 14 56 30 LMP And the manual deploymen t of the L R  Cubed , the 
little spring that is at the end of the string is 
pul led off of the p ip-pin . Howeve r ,  I was able to 
reach up and get hold of the p ip-pin and pull it 
loose . S o ,  it w i l l  b e  deployed manually , also . 

04 14 57 05 CDR And ,  the pan orama is comp lete , is - got the LM at 
7:30 pos ition at about 60 fee t .  

04 14 57 50 LMP Have you got us a good area picked out? 

04 14 57 53 CDR Wel l ,  I think right out on that rise out there it ' s  
probably as good as any .  

04 14 58 08 CDR I ' ll probably stay on the high ground there and - -

04 14 58 16 LMP Watch it; the edge of that crater is - drops - -
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0 4  1 4  5 8  1 9  CD R Yes . I t  drops off there , doesn ' t  it? 

0 4  14 5 8  2 4  LMP Get a coup le of c lo se-ups on these quite roun ded 
large boulders . 

0 4  1 4  5 8  4 4  CDR About 4 0  feet out - I ' d  say out to the end of that 
next 

0 4  1 4  5 8  5 0  LMP I t ' s  going to be a l ittle di fficult to find a good 
level spot here . 

0 4  1 4  5 8  55 CD R The top o f  that next little ridge there . Wouldn ' t  
that be a pretty good p lace? 

04 14 59 03 LMP Should I put the LR Cubed right about here? 

0 4  14 59 0 7  CD R Al� right . 

0 4  1 4  59 1 0  LMP I ' m going to have to get on the other s i de of this 
rock here . 

0 4  1 4  59 19 CD R I would go right aroun d  the crater to the left 
there . I sn ' t  that a lev e l  spot there? 

0 4  14 59 25 LMP I think th is right here is j ust as level . 

0 4  15 0 0  0 0  CDR These boulders look l ike basalt, and they hav e  
probably 2 percent white m in eral s  i n  them , white 
crystals . And the thing that I reported as 
ves icular before , I don ' t  bel ieve I bel ieve that any 
mo re .  I think that sm all craters - they look like 
litt le impact craters where B-B shot has hit the 
s urfac e .  

0 4  15 0 2  0 8  L MP  Houston . I hav e  the seism ic experimen t fl ipped ove r  
n ow ,  an d I ' m a lign in g it , but I ' m hav ing a little 
bit of difficulty getting the b-b in the cen ter . It 
w ants to move aroun d  and around on the outside . 

0 4  15 0 2  49 LMP Roge r .  I say I ' m not hav in g  too m uch succes s  in 
lev e l in g  the PSE experimen t .  

0 4  15 0 3  5 7  CD R The laser re flector is in stalle d  an d the bubble i s  
lev e led and the alignm en t appears to b e  good . 

0 4  15 0 7  0 2  cc Buz z ,  this i s  Houston . I understan d  that you did 
s ucce s s fu l ly deploy both so lar arrays . 
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0 4  1 5  07 1 0  LM P  Roger . That ' s  affirmative . An d there i sn ' t  any w ay 
of tel ling wheth er that ' s  lined up . I ' m gett ing in 
the way; maybe I can g et down h ere . 

0 4  15 0 8  15 cc Rog e r .  We ' ve been look ing at your con s um ables , an d 
you ' re in g ood sh ape . Sub j e ct t o  your con curren ce 
w e ' d  like to extend the durat ion of the EVA 15 
m inutes from nominal . We w i l l  st i l l  g ive Buz z a 
hack at 1 0  m inutes for headinq in. Your current 
elapsed t im e  is 2 p lus 1 2 .  

-

0 4  15 0 9  0 7  CC Buz z ,  th is is Houst on . I f  you ' re st ill in the 
vicin ity of the PSE , could you get a photograph of 
the ball leve l ?  

0 4  1 5  0 9  1 6  CD R I ' l l do th at , Buz z .  

0 4  15 0 9  1 8  LMP Right . We ' ll g et a photog raph o f  that . Houst on , 
what t im e  would you est imate w e  could al low for the 
Docum ent ed Sample? 

04  15 09  43  CD R Would you believe the ball is right in the m iddle 
now? 

0 4  15 0 9  5 0  LMP Won derful . Tak e  a picture before it move s . 

0 4  15 1 0  0 0  cc 

04 15 1 1  15 cc 

0 4  15 1 2  32 cc 

Nei l , th is is Houston . We ' re e st imat ing about 1 0  
m in utes for the D ocument e d  Sam p l ing . 

Buz z ,  this is Houston . You ' ve got about 1 0  m in ut e s  
le ft n ow prior t o  commen cing your EVA t erm ination 
activit ies . 

Tran quil lity Bas e ,  this i s  Houston . The Pass ive 
Seism ic Experiment has been uncaged an d w e ' re 
observing short -period oscil lat ion s in it . 

0 4  15 1 5  1 3  LMP I hope you ' re w at ch ing h ow h ard I have to h it th is 
int o  the g roun d ,  to the t un e  of about 5 in ches . 
Houst on . 

04 1 5  15 35 LMP It almost look s wet . 

0 4  1 5  15 4 6  CDR Got a sample . 

20 

( PHO 4 0  5 9 5 3 )  

( PHO 4 0  5 95 3 )  

( PliO 4 0  5 95 3 )  

( PHO 4 0  5 95 3 )  

( SAMP C ORE 1 0 0 05 ) ( PliO 4 0  5 9 6 3- 6 4 )  

( SAMP COP� 1 0 0 05 )  



0 4  15 15 57 LMP Wait a m in ute. Wait a m inute, you got the cable 
ag ain . 

0 4  15 1 6  1 3  cc Neil, th is is Houston . We ' d  like you all to get two 
core tubes and th e Solar W in d  Experim en t ;  two core 
tubes and the S ol ar W in d .  

0 4  1 5  1 6  5 1  LMP Ok ay . Wh ile I ' m getting the next one, m aybe you can 
- square aw ay the box a little bit *** 

0 4  15 1 8  0 4  cc Buz z, th is i s  Houston . You hav e  approxim ately 3 
m inute s  un til you must commen ce your EVA term in ation 
activ itie s .  

0 4  1 5  1 8  5 9  LMP Houston, w ere you able t o  record in a documentary 
way where th e two core tube samples w ere taken ? 

0 4  15 1 9  1 2  cc Negativ e .  

0 4  1 5  1 9  1 9  CD R I didn ' t g e t  a stereopair o f  those two, but they are 
right in the v ic in ity of the Sol ar W in d .  

0 4  1 5  1 9  2 9  CC Neil, th is is Houston . After you ' v e  got the core 
tubes and th e S olar W in d, anyth ing else that you can 
throw in to th e box w ould be acceptable . 

0 4  15 1 9  4 4  CD R Righto . 

0 4  15 2 0  0 1  LMP I got th e cap . 

0 4  15 2 0  0 3  CD R Got the cap? 

0 4  15 2 0  0 4  LMP They ' v e  both got caps on them n ow .  

0 4  1 5  2 0  0 7  LMP And, you w an t  to p ick up some stuff, and I ' ll mov e  
th e Solar W ind in . 

0 4  15 2 0  0 9  CD R Get th ese aseptic on es . 

0 4  15 2 1  05 cc Buz z, th is i s  H ouston . I t ' s  about time for you to 
s tart your EVA closeout activities . 
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04 1 5  22 2 0  cc 

04 1 5  2 2  3 0  LMP 

04 1 5  2 2  34 CD R 

Neil and Buz z ,  this is Houston . He ' d  l ike to rem ind 
you of the closeup camera m agazine before you st art 
up the ladde r ,  Buzz. 

Ok ay . Got t hat over w ith you, Neil ? 

No , the closeup camera i s  un de rne ath t he MESA. I 'll 
have t o  p ick it up w it h  the t ongs , I ' m pick in g  up 
several pieces of really vesicular rock out he re 
n ow .  

04 1 5  22 5 3  LMP You didn ' t  get anything in t hose Environment al 
Samples ,  did you? 

04 1 5  22 5 6  CDR Not yet . 

04 1 5  2 2  5 9  LMP Well , I don ' t  think we 'll have t ime . 

04 1 5  2 3  07 cc Roger , Neil and Buz z .  Let ' s  pre s s  on w it h  gett in g 
t he clo seup camera m agaz ine an d closin g  out of t he 
Sample Ret urn Conta ine r .  We ' re runn in g a little low 
on t ime . 

04 1 5  27 2 3  LMP Ok ay . I ' m heading on in . 

04 1 5  37 3 5  CD R And we got about , I ' d  say 2 0  pounds of care fully 
sele cted ,  if n ot documented ,  samples .  

22 

( SAMP D OC 1 0 0 6 0 -7 5 )  

( SAMP ) 

( SAMP ) 

( SAMP ) 

( SAMP DOC 1 0 0 6 0-7 5 )  



* * * * POST-EVA * * * * 

0 4  15 39 1 3  �� Okay . The hat ch is closed and latch ed ,  and veri fied 
secure . 

0 4  1 6  2 0  5 6  CD R Roger ,  Houst on . Tranqui l lity Bas e .  We ' re in the 
proces s  of using up wh at film we have , and I ' m j ust 
gett ing ready t o  ch ange the prim ary ECS canister . 

0 4  1 6  2 1  3 1  CD R We ' ve probably got another half an hour ' s  worth of 
pict ure t aking , an eat cycle and then ch ange the 
canist er and then depre s s . 

0 4  1 8  3 3  0 6  CC Tranquil l ity, th is is Houst on . We also h ave a set 
of about 1 0  quest ions relating to observat ions you 
m ade, th ings you m ay h ave s een during the EVA .  You 
can either discus s a l itt le later on th is evening or 
sometime later in the m i s s ion at your opt ion . How 
do you fee l? 

04 1 8  3 3  35 CD R I guess we can t ake them up now . 

0 4  1 8  3 3  3 9  CC I ' ll put OWen on w ith the quest ions . 

0 4  1 8  3 3  5 9  cc Tranquillity, Houst on . First quest ion here is -
your best est imate of the yaw of the LM as compared 
to the nom inal preflight plan . 

0 4  1 8  3 4  1 6  LMP We got 1 3  degrees left on the ball, and I think 
that ' s  probably about right . Looking at the shadow 
and so on , probably about 1 3  degrees left of the 
shadow . 

0 4  1 8  34 3 1  CC Roger .  That ' s  1 3  degrees left of the shadow . And, 
next question relates to the depth of the bulk 
samp ling that you obtained near the first part of 
the EVA and any changes in composit ion that you 
m ight have observed during the bulk samp ling 
int erva l .  

0 4  1 8  35 0 2  CD R I ' m not sure I underst and that quest ion, _but we got 
a good bit of th e groundm a s s  in th e Bulk S ample 
plus a s i z able num ber of se lected rock fragment s of 
di fferent types. 
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0 4  1 8  35 22 cc Roge r ,  Nei l .  One of the implications he re i s  the 
depth from which t he Bulk Sample w as collected . Did 
you m an age to get d own t he re seve ral inches or 
nearer t he surface? 

0 4  1 8  35 37 CDR We got some down from as much as 3 inches in t he 
are a where I was lookin g at variation with depth in 
the Bulk Sample . There re ally w asn't appreciable 
difference , and I didn't run into any hard bed . 
L ater on , or at some othe r time s and othe r areas 
w hy ,  I'd get d own j ust a short di st an ce; an inch or 
two ,  and couldn't go any furthe r .  

0 4  1 8  3 6  0 6  cc Roge r .  Be lie ve we understand down as deep as 3 
inche s ,  did n ot hit any hard bed , and no signi ficant 
change s  in composition to that dept h .  Next 
que stion , the second SRC was packed rather hurried ly 
due t o  the time limit ation , and w onder i f  you w ould 
be able t o  provide any more detai led description of 
t he s ample s  which were in cluded in t he se cond SRC .  

0 4  1 8  3 6  4 0  CDR We g ot two core tubes and S olar Wind and about half 
o f  t he big sample bag ful l  of assorted rock s which I 
picked up hurried ly from around t he are a .  I t ried 
to get as m any rep re sentative type s  as I could . 

0 4  1 8  37 0 9  cc Roge r ,  Nei l . Next t opic he re re late s t o  t he rays 
w hich em an ate from t he DPS engine burning are a .  
We' re w ondering i f  the rays emanating from beneath 
the engine are any darker or lighte r than t he 
surrounding surface. 

0 4  1 8  37 4 2  LMP The one s  that I saw back in t he aft end o f  the 
spacecraft appeared t o  be a good bit d arke r ;  of 
course , viewed from t he aft end , w hy t hey did have 
t he Sun shining direct ly on them . It seemed as 
t hough the m aterial had been baked somewhat and also 
scattered in a radially outward dire ction , but in 
that particular are a ,  this fe ature didn't extend 
more than about 2 ,  m aybe 3 feet , from t he skirt of 
the engine . 

0 4  1 8  3 8  2 4  cc Roger .  Underst and that near the aft end out t o  t he 
east that the rays did appear darke r .  I underst and , 
Buz z , that t his was t he appe aran ce of t he m aterial 
which had been uncovered by the rays that appeared 
darker for 2 or 3 feet extending outward . I s  that 
corre ct ?  
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0 4  1 8  3 8  4 9  LMP No. I wouldn ' t  say it was nece s sarily m aterial that 
had been un cove re d .  I think some of the m ate rial 
m i ght have been baked or in some way caused to be 
more cohe s ive an d pe rhaps flow togethe r  in some way ,  
I don ' t  kn ow . Now , in other areas , before we 
started tramp ling aroun d  out fron t ,  why we could see 
th at sm all e ros ion had taken place in a radially 
outward direction , but it had le ft no s ign i ficant 
mark on the surface othe r than j ust having e rode d  it 
aw ay . Now , it was diffe rent back in right un der the 
sk irt itse l f .  I t  seem s a s  though the surface had 
been baked in a s treak fashion , and I think a couple 
of picture s  on film will show this . But that didn ' t  
exten d out very far . 

0 4  1 8  39 4 8  cc Roge r ,  Tranqui llity . And this baked appearan ce that 
you de scribe d ,  at le ast the sugge stion i s  that it 
was due to the he at of the engine at any rate . 

0 4  1 8  4 0  0 1  LMP I bel ie ve so . 

0 4  1 8  4 0  0 2  cc Roge r .  Next subje ct,  did e ither of the solar pane ls 
on the PSE touch the surface of the Moon during 
dep loymen t? 

04 1 8  4 0  1 9  LMP I think that two corners did touch , s in ce when it 
was dep loye d ,  both of them didn ' t  come out at the 
same time . It un folde d  a little une venly ,  and of 
course , the te rrain that it was on was not quite as 
leve l as I would l ike to have it. and I think that 
two corners did touch to about 1 in ch - n o ,  
three-quarters t o  a half an inch deep; an d m aybe 
along the bottom , it m ight have been m aybe 3 inche s , 
le aving a sm all triangular coating on two of the 
corners ; an d I think the se are on the western ones .  

0 4  1 8  4 1  0 6  cc Roge r .  Unders tan d the de scription there . And the 
next subject ,  on the two core tubes which you 
col le c te d ,  how did the driving force required to 
col lect these tube s compare ?  Was the re any 
diffe rence ?  
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0 4  1 8  41 2 7  LMP Not s ignific antly .  I could ge t down to about the 
first 2 inches w ithout much of a problem, an d then 
as I would poun d  it in about as hard as I could do 
it ; an d the second one took tw o han ds on the hammer , 
an d I was putting pretty good den ts in the top of 
the exten s ion rod ,  and i t  j ust wouldn ' t  go much more 
than - I think the total depth might have been about 
8 or 9 inche s .  But even there, for some reason i t  
didn ' t  seem t o  wan t  t o  s tand up straight . In other 
words , I ' d  keep driving it in and it would dig some 
sort of a hole but it wouldn ' t  penetrate in a w ay 
that would support it and keep it from fal l ing ove r ,  
if that makes any s ense a t  al l .  I t  didn ' t  really to 
me . 

0 4  1 8  42 2 2  cc Roger , Buz z .  I think I ' ve got the p i cture . You 
indicate that little difference betw een the two 
samples an d that in each case you got down about 2 
in ches w ithout any problems an d then had to con tinue 
hamm ering rather vigorous ly in order to con tinue 
driving it in to a total depth of 8 or 9 inches , and 
even at that point the rods did not want to stay 
vertical, that they ' d  tend to fall over on you even 
after poundin g in that far. I s  that correct? 

0 4  1 8  42 5 9  LMP Yes . That ' s  about it. It w asn ' t  a rap id change in 
res istive force . And also I noticed when I took the 
bit off that the material was quite well packed , a 
good bit darker , and the way it adhered to the core 
tube gave me the distinct impression of being moist . 

0 4  1 8  4 3  2 3  CC Roger. Understan d  the gen eral impres s ion of being 
moist as it p acked in the core tube . Next que stion : 
we did copy your commen ts prior to the EVA of your 
general description of the are a .  We wonder if 
either of you would have any more lengthy 
de scription or more de tailed description of the 
general summary of the geology of the are a .  

0 4  1 8  4 4  01 LMP Yes , we ' l l postpone our an swer to that one until 
tomorrow. Okay ? 
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0 4  1 8  44 5 2  CC Next topic .  Jus t after landin g ,  you pointed out 
that there was a hill to the west along the p lus-z 
axis from the LM .  Are there any large rocks in that 
direction that might block the solar array durin g 
the sun set - as sun set approaches in your locality -
are there any large rocks that might• tend to obscure 
the array? 

0 4  1 8  45 32 LMP N o .  I don ' t  bel ieve so . I think that it ' s  about as 
level as any other areas that we chos e .  

0 4  1 8  4 5  4 7  LMP There ' s  nothing large , anyway ,  that ' s  going to get 
in the way . 

0 4  1 8  45 5 0  cc Roger. Copy. That ' s  also the way it appeared from 
the televis ion , I thin k. And n ow the final 
question . You commen ted ,  Nei l ,  that on your 
approach to the lan ding spot , you had p as sed over a 
football-fie ld-s ized crater con taining rather large 
blocks of solid rock perhaps 1 0  to 1 5  feet in s i ze . 
Can you estimate the distan ce to this football-sized 
crater from your present pos ition ?  

0 4  1 8  4 6  2 5  CDR I thought we ' d  be close enough so that w hen w e  got 
outside we could see its rim back there , but I 
couldn ' t . But I don ' t  think that w e ' re more than a 
half mile beyon d  it . That is , a half mile west of 
i t .  

0 4  1 8  4 6  4 5  cc Roger. So you estimate your presen t  pos ition less 
than hal f  a mile approximate ly west of this larg e  
crater . 

0 4  1 8  4 6  5 6  CDR That ' s  corre c t .  

0 4  1 8  4 6  5 8  CC Okay . Wel l ,  that takes care of the questions from 
our geologists for ton ight , and un less you have 
somethin g  else , that ' l l be all from us for the 
even ing. 
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05 0 3  1 0  32 CDR Houston, Tranquil lity Base is going to give you 

05 0 3  1 2  55 cc 

a few comm en ts w ith regard to the geology question 
of last night . We are lan ded in a re l atively smooth 
crater fie ld of circular s econdary craters, most of 
which have raised rims irre spective of the ir s i z e . 
That' s  not un iversally true . There are a few of the 
smaller craters around w hich do not have a 
discern able rim. The groundmas s throughout the area 
is a very fine sand to a s i l t .  I'd say the thing 
that would be most l ike it on Earth is powdered 
graphite . Immersed in this groun dmas s  are a w ide 
variety of rock shapes size s, textures, rounded and 
an gular, many w i th varyin g con s i s ten c ie s .  As I 
s a id, I've seen what looked to be plain basalt and 
ves icular basa l t .  Others w ith no crystals, s ome 
w ith small white phenocrysts, maybe 1 to less than 5 
percen t .  And w e  are in a boulder field where the 
boulders range generally up to 2 feet w ith a few 
larger than tha t .  Now, some o f  the boulders are 
lying on top of the surface, some are partially 
exposed, an d some are j ust barely exposed . And in 
our traverse aroun d  on the s urface and p articularly 
working w ith the scoop, we've run in to boulders 
below the surface that w ere probably buried under 
several inches of the groundmass .  

Tranquillity, Houston . Roger .  Very fine 
de scription . 

05 0 3  1 3  05 CDR I suspect this boulder field may have some of its 
origin w ith this large sharp-edged blocky rim crater 
that we passed over at final descen t .  Now yesterday 
I said that was about the size o f  a football field, 
an d I have to admit it was a little hard to measure 
coming in . But I thought that it might j ust fit in 
the Astrodome as we came by i t .  An d the rocks in 
the vicinity of this b locky rim crater are much 
larger than the s e  in this area .  Some are 1 0  feet or 
so and perhaps bigger, an d they are very thickly 
populated out to about one crater diameter beyon d  
the crater rim. Beyond that, there is some 
dimin i sh ing, and even out in this area the b locks 
seem to run out in row s w ith irregular pattern s, and 
then there are paths betw een them w here there are 
con s iderably le s s  surface eviden ce of hard rocks . 

05 04 04 5 1  CC An d you' re cleared for takeoff . 

05 04 05 0 0  CD R Roger .  Understan d .  We ' re number 1 on the runway . 
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* * * * TRANS -EARTH COAST * * * * 

OS 1 7  1 7  0 1  cc Apol lo 1 1 ,  Houston . A couple of que stion s  for the 
Moon walke rs , if you got a second .  

0 5  1 7  1 7  0 9  CD R G o  ahead . 

OS 1 7  1 7  1 1  cc We ' re seein g  s om e  temperature rises on the P as siv e  
Se ism i c  Experiment that are a little higher than 
n orm al and we ' re wondering if you could v eri fy the 
deployed pos ition . We understand it ' s  about 4 0  feet 
from the LM in the e leven o ' clock position .  

0 5  1 7  1 7  3 7  CD R No . I t ' s about in the n in e  or n ine-thirty position ,  
and I ' d say it ' s  about 5 0  o r  6 0  feet .  

O S  1 7  1 7  5 0  C C  Roger . Copy . Als o ,  was there any indication of any 
dust cloud as you lifted off? 

0 5  1 7  1 8  0 2  CD R Not very much . There was quite a bit of Kapton an d 
parts of the LM that went out in all direction s , 
usually for great distan ce s , as far as I c an tell . 
But I don ' t  remem ber seein g  anything of a dust cloud 
to speak o f .  

0 5  1 7  1 8  2 1  CC Roger .  Un derstan d  a l l  you could see was parts o f  
the LM going out. What w a s  your first comm en t? 

0 5  1 7  1 8  3 5  CD R I don ' t  rem em ber . Jus t that the Kapton and other 
parts on the LM staging scatterin g  all aroun d  the 
area for great distan ce s , but I didn ' t  see m uch 
dus t .  

0 6  0 7  3 3  3 3  CC Apo l lo 1 1 ,  this is Hous ton . Whi le you ' re waiting 
for the C SM to s ettle down an d for us to look at the 
tapes on your latest m aneuv e r ,  would you feel like 
an swering som e  more que stion s  with re lation to the 
lun ar surface? 

0 6  0 7  3 3  5 7  CD R Go ahead , Hous ton . 
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0 6  0 7  3 3  5 9  cc Roger .  For 6 4  thousand dol lars , we ' re still trying 
to work out the location of your landing s ite , 
Tranqui l lity Bas e .  We think it is located on LAM- 2 
chart at Juliet 0 . 5  and 7 . 8 .  Do you still have 
those charts on board? 

0 6  0 7  3 4  2 4  CDR Yes . S tand by one . They ' re packe d .  

0 6  0 7  3 4  3 1  CC Roger .  You may not have to unpack i t .  The pos ition 
which I j us t  gave you is s l ightly west of West 
crate r .  I gue s s  it ' s  about two-tenths of a 
ki lomete r west o f  it , and we ' re wondering i f  Nei l  or 
Buz z had observed any additional landmarks during 
de scen t ,  lunar stay ,  or ascent which would confirm 
or disprove this . One thing that we ' re wondering 
about is that if you were at this pos ition , you 
would have seen the eat ' s  Paw during ascent j ust up 
to the north of your track . 

0 6  0 7  35 1 8  CDR We were looking for the eat ' s  Paw ,  too , thinking we 
were probably downrange , beyond the Big V. But I 
think that it ' s  likely that that might have been 
West crater that we went acros s in landing, but -
stand by . 

0 6  0 7  3 6  2 2  CDR We ' re hoping , Bruce , that our 1 6-mm film was working 
at that point in des cent ,  and we ' ll be able to 
confirm our touchdown pos ition . We thought that 
during ascent we might be able to p ick up some 
recogni zable obj e cts close to the landing s ite , and 
we did see a number of small craters , and crater 
rows , and things like that , which we may be able to 
pick out after the fact , but we haven ' t  been able to 
yet .  

0 6  0 7  3 9  1 5  cc Okay , 1 1 .  Now, with respect to the Documented 
Sample containe r :  on televis ion it appeared t o  us 
as though the samples for that container were in 
fact being selected in accordance with some thought 
or consideration being given to the rocks 
themse lves .  And we were wondering i f  you could give 
any further details from memory about any of these 
samples ,  and the context of the material or the 
surface from which they were taken . 
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0 6  0 7  3 9  5 6  CDR Yes . You remember I initially started on the side 
of the LM that the TV camera was on , and I took a 
number of samples of rocks on the surface , and 
several that were j ust subsurface - about 1 5  to 2 0  
feet north o f  the LM .  And then I reca lled that that 
area had been probably swept pretty well by the 
exhaust of the descent engine , so I cros sed over to 
the southern s ide of the LM ,  and took a number of 
s amples from the area around the elongate double 
crater that we commented on , and several beyond 
that , and tried to take as many di fferent rock types 
as I could s ee by eye - as I could in the short time 
we had avail able . There were a number of other 
s amples that I had seen earlier in our stroll around 
the LM that I had hoped to get back and p ick up and 
put in the Documented Sample but I didn ' t  get those , 
and I ' ll be able to comment in detail when we get in 
the debriefing sess ion .  

0 6  0 7  4 1  1 7  cc Roger .  Did you observe any small craters with 
conspicuously blocky rims ? 

0 6  0 7  4 1  2 8  CDR Wel l ,  as ide from the one big one that we went ove r ,  
I guess there were none i n  our are a .  I took a 
stroll back after putting up the PSEP , and while 
Buz z was starting to unpack the Documented Samples -
took a stroll back to a crater behind us that was 
maybe 70 or 80 feet in diameter and 1 5  or 2 0  feet 
deep , and took some p ictures of it . It had rocks in 
the bottom of pretty good s ize , considerably bigger 
than any that were out on the s urface , but there was 
no - we apparently , at 1 5  feet or so , had not gotten 
below the regol ith . We were essentially showing no 
bedroc k ,  at least in the walls of the crater at that 
depth . 
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TABLE 1 .  APOLLO 1 1  SAMPLE LISTING CROSS-REFERENCED TO 7 0  MH PHOTOGRAPHS AND GROUND ELAPSED TIMES 

LRL SAHPLE NO.  SAHPLE CLASS 70 MM PHOTO COVERAGE TRANSCRIPT REFERENCES ( GE T )  

1 00 0 1  

1 0 0 0 2  

1 0 0 0 3  

1 0 0 0 4  

1 0 0 0 5  

1 0 0 0 7  

1 0 0 0 8  

1 0 0 0 9  

1 0 0 1 0  

1 0 0 1 1 

1 0 0 1 3  

1 0 0 1 4 

1 0 0 1 5  

1 0 0 1 7  

1 0 0 1 8  

1 0 0 1 9  

1 0 0 2 0  

1 0 0 2 1  

1 0 0 2 2  

THE DOCUHENTED SAMPLE BOX 

CHIPS & FINE S ,  RESIDUE -
BULK SAHPLE BOX 

BASALT, DOC .  SAMPLE BOX 

DRIVE TUBE , CORE ( 2ND CORE TAKEN ) 

DRIVE TUBE , CORE 2 ( 1 ST CORE TAKEN ) 

RENUMBERED 1 0 0 1 5  

SOIL RES I DUE COMBINED FROM 1 0 0 0 1  
FOR B IOL . ANALYSIS 

BRECCIA - DOC .  SAMPLE BOX 

SOIL RESI DUE - CONTINGENCY SAMPLE 

SOIL FRACTION - DOC . SAMPLE BOX -
DISTRIBUTED AS 1 0 0 8 7  

PART OF BIOL . SAMPLE FROM 1 0 0 0 2  

CHIPS - DOC . SAMPLE BOX 

SOIL , GAS REACTION CELL (FROM 1 0 0 0 1 )  

BASALT - DOC. SAMPLE BOX 

BRECCIA - DOC . SANPLE BOX 

BRECCIA - DOC. SAMPLE BOX 

BASALT - DOC .  SAMPLE BOX 

BRECCIA - CONTINGENCY SAMPLE 

BASALT - CONTINGENCY SAMPLE 

5 9 6 3- 6 4  DURING SAHPLING 

5 7 7 7 , 5 8 5 7  BEFORE SA.HPLING 
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0 4  1 5  22 3 4  

0 4 1 5 1 5 1 3  

0 4 1 5 1 6 5 1 

0 4  1 5  2 2  3 4  

0 4  1 5  2 2  3 4  

0 4  1 5  2 2  3 4  

0 4  1 5  2 2  3 4  

0 4  1 5  2 2  3 4  

0 4  1 5  2 2  3 4  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 6  0 7  3 9  1 5  

0 4  1 8  4 1  0 6  

0 4  1 8  4 1  0 6  

0 6  0 7  3 9  1 5  

0 6  0 7  3 9  1 5  

0 6  0 7  3 9  1 5  

0 6  0 7  3 9  1 5  

0 6  0 7  3 9  1 5  

0 6  0 7  3 9  1 5  



TABLE 1 CONT ' D .  

LRL SAMPLE N O .  

1 0 0 2 3  

1 0 0 2 4  

1 0 0 2 5  

1 00 2 6  

1 0 0 2 7  

1 0 0 2 8  

1 00 2 9  

1 00 3 0  

1 0 0  3 1  

1 00 32 

1 0 0 3 3  

1 0 0 3 4  

1 0 0 35 

1 0 0 3 6  

1 0 0 3 7  

1 0 0 3 8  

1 0 0 3 9 

1 0 0 4 0  

1 00 4 1  

1 0 0 4 2  

1 0 0 4 3  

SM1PLE CLASS 

BRECCIA - CONTINGENCY SAMPLE 

BASALT - CONTINGENCY SM1PLE 

BRECCIA CONTINGENCY SAHPLE 

BRECCIA - CONTINGENCY SAMPLE 

BRECCIA - CONTINGENCY SAMPLE 

BRECCIA - CONTINGENCY SAHPLE 

BASALT - CONTINGENCY SA!4PLE 

BRECCIA - CONTINGENCY SAMPLE 

BRECCIA - CONTINGENCY SAHPLE 

BASALT - CONT INGENCY SM1PLE 

CHIP - CONTINGENCY SAHPLE 

RESI DUE - CONTINGENCY SAMPLE 

RESI DUE - CONTINGENCY SAMPLE 

RES I DUE FROM BIOL . SAMPLE 

RESIDUE F ROM BIOL . SAMPLE 

RESIDUE FROM B IOL . SAMPLE 

MIXED RES IDUE 

MIXED RES I DUE 

MIXED RESI DUE 

MIXED RESIDUE 

MIXED RE SIDUE 

70 MJ:1 PHOTO COVERAGE 

5 7 7 4 , 5 7 7 7 , 5 8 5 7  BEFORE SM1PLING 

5 7 7 7 , 5 8 5 7  BEFORE SM1PLING 

5 7 7 4 , 5 7 7 7 , 5 8 5 7  BEFORE SAMPLING 
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TRANSCRIPT REFERENCES (GET} 

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  

0 4  1 3  3 3  5 8  



TABLE 1 CONT ' D .  

L RL SAMP L E  NO.  SAMPLE CLASS 70 MM PHOTO COVERAGE TRANSCRIPT REFERENCES ( GET)  

1 0 0 4 4  BASAL T - BULK SAMPLE 5 9 1 4 - 1 6 AFTE R SAMPL ING 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 4 5  BASALT - BULK SAMPLE 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 00 4 6  BRECCIA - BULK SAMPLE 5 7 3 8 , 5 8 5 3  BEFORE SAMPL ING 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  
5 5 0 2 , 5 8 8 7  AFTE R SAMPL ING 

1 0 0 4 7  BASALT - BULK SAMPL E 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 4 8  BRECCIA - BULK SAMPLE 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 4 9  BASALT - BULK SAMPLE 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 5 0  BASAL T - BULK SAMPLE 0 4  1 4  3 5  52 0 4  1 8  3 4  3 1  

1 0 0 5 4  RES IDUE FROM BIOL . ANALYSIS 

1 0 0 5 5  RES IDUE - DOC. SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 00 5 6  BRECCIA - BULK SAMPL E  0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 5 7  BASALT - BULK SAMPLE 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 5 8  BASAL T - BUL K SAMPLE 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 5 9  BRECCIA - BULK SAMPLE 0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 6 0  BRECCIA - DOC . SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 6 1  BRECCIA - DOC. SAMPL E  BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 6 2  BASALT - DOC. SA!.fi>LE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 6 3  BRECCIA - DOC . SAMPLE BOX 0 4  1 5  22 34 06 07 3 9  1 5  

1 0 0 6 4  BRECCIA - DOC . SAMPLE BOX 0 4  1 5  22 3 4  0 6  0 7  3 9  1 5  

1 0 0 6 5  BRECCIA - DOC . SAMPLE BOX 0 4  1 5  22 34 ' 0 6 0 7  3 9  1 5  

1 0 0 6 6  BASALT - DOC . SAMPLE BOX 0 4  1 5  22 34 06 07 3 9  1 5  



TABLE 1 CONT ' D . 

LRL SAMPLE N O .  SAMPLE CLASS 7 0  MM PHOTO COVERAGE TRANSCRIPT REFERENCES ( GE T )  

1 00 6 7 BRECCIA - DOC .  SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 6 8  BRECCIA - DOC . SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 6 9  BASALT - DOC . SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 70 BRECCIA - DOC . SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 7 1  BASALT - DOC . SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 00 72 BASALT - DOC .  SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 7 3  BRECCIA - DOC . SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 00 74 BRECCIA - DOC .  SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 75 BRECCIA - DOC . SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 8 2  BRECCIA - DOC .  SAMPLE BOX 0 4  1 5  2 2  3 4  0 6  0 7  3 9  1 5  

1 0 0 8 4  SOIL FROM 1 0 0 0 2  

1 00 8 5  SOIL FROM 1 0 0 0 2  

1 00 8 6  SOIL FROM 1 0 0 0 2  

1 0 0 8 7  SOIL FROM 1 0 0 1 1 

1 0 0 8 9  BRECCIA CHI P  FROM 1 0 0 0 2  

1 0 0 9 0  BRECCIA CHIP FROM 1 0 0 0 2  0 4  1 4  3 5  5 2  0 4  1 8  3 4  3 1  

1 0 0 9 1  BRECCIA CHIP FROM 1 0 0 0 2  0 4  1 4  35 52 0 4  1 8  3 4  3 1  

1 0 1 0 0 RESI DUE FROM CURATOR P ROCES SING 

1 0 1 0 1  RESIDUE FROM CURATOR P ROCESS ING 

1 0 1 0 2 RES IDUE FROM CURATOR P ROCESS ING 

1 0 1 0 3 RES I DUE FROH CURATOR PROCESS ING 
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TABLE 2 .  7 0  MH PHOTOGRAPHS TAKEN DURING TilE EVA 

7 0 MH  PHO . 

4 0 - 5 8 4 7  

40- 5 8 4 8  

4 0 - 5 8 4 9  

4 0 - 5 8 5 0  

4 0 - 5 8 5 1  

4 0- 5 8 5 2  

40-5 8 5 3  

4 0 -5 8 5 4  

4 0- 5 8 5 5  

4 0 - 5 85 6 

4 0- 5 8 5 7  

4 0- 5 8 5 8  

4 0- 5 8 5 9  

4 0 - 5 8 6 0  

4 0- 5 8 6 1  

4 0 - 5 8 62 

4 0- 5 8 6 3  

4 0 - 5 8 6 4  

4 0 - 5 8 6 5  

4 0- 5 8 6 6  

4 0 - 5 8 6 7  

N O .  SUBJECT 

LM WINDOW 

LM WIN DOW 

LM WINDOvJ 

PANORAMA 

PANORAMA 

P AN ORJI.11A 

PANORAMA 

PANORAMA 

PANORAMA 

PANORAMA 

PANORAMA 

PANORAMA 

-Y STRUT 

LH SHADOW 

+Y STRU T  

DOUBLE CRATER SW S I DE OF LH 

DOUBLE CRATER SW S I DE OF LH 

DOUBLE CRATE R SW S I DE OF LH 

LM INSPECTION ( LMP  EGRESS ) 

DPS AREA 

-Y FOOTPAD , LITTLE WEST CRATER 

LMP EGRESS 

LMP EGRESS 

LRL SAMPLE NO. TRANSCRI P T  REFERENCE NO . 

0 4  1 3  3 0  5 3  

1 0 0 4 6  

1 0 0 2 2 , 1 0 0 2 3 , 1 0 0 2 8 , 1 0 0 3 2 

0 4  1 3  4 1  2 8  

0 4  1 3  4 1  2 8  
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TABLE 2 CONT ' D . 

7 0 MM  PHO . NO . SUBJECT LRL SAHPLE NO . TRANSCRIPT REFERENCE NO . 

4 0 - 5 8 6 8  LMP EGRESS 

4 0 - 5 8 6 9  LHP EGRESS 0 4  1 3  43 0 8  

4 0 - 5 8 7 0  +Y FOOTPAD AREA 

4 0- 5 8 7 1  +Z STRUT 

4 0 - 5 8 7 2  SOLAR WIND , LMP 0 4  1 4  0 3  2 0  

4 0 - 5 8 7 3  SOLAR WIN D ,  LMP 

4 0 - 5 8 7 4  FLAG 0 4  1 4  0 9  4 3  

4 0 - 5 8 7 5  FLAG 

4 0- 5 8 7 6  UNDISTURBED SURFACE 

4 0 - 5 8 7 7  BOOTPRINT ( LEFT STEREO) 

4 0 - 5 8 7 8  BOOTPRINT ( RIGHT STEREO) 

4 0 - 5 8 7 9  ROCK BY BOOT ( LEFT STEREO) 

4 0 - 5 8 8 0  ROCK BY BOOT ( RI GHT STEREO) 

4 0- 5 8 8 1  PANORAMA 2 0 4  1 4  3 1  2 9  

4 0- 5 8 82 PANORAMA 2 

4 0 - 5 8 8 3  PANORAMA 2 0 4  1 4  3 2  

4 0 - 5 8 8 4  PANORAMA 2 TV CAMERA 

4 0- 5 8 8 5 PANORAMA 2 FLAG , SWC 

4 0- 5 8 8 6 PANORAMA 2 FLAG, swc , CDR, MESA 

4 0 - 5 8 8 7  PANORAMA 2 -Y STRUT AREA 1 0 0 4 6  

4 0 - 5 8 8 8  PANORAMA 2 
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TABLE 2 CONT ' D . 

7 0MM PHO . N O .  SUBJECT LRL SAMPLE N O .  TRAN S C RI P T  REFERENCE NO . 

4 0- 5 8 8 9  PANO RA!1A 2 

4 0 - 5 8 9 0  PANORAMA 2 

4 0 - 5 8 9 1  PANORAMA 2 

4 0 - 5 8 9 2  DPS AREA , -Y STRUT 0 4 1 4 3 4 1 3  

4 0 - 5 8 9 3  -Y STRU T ,  ASCENT STAGE 

4 0 - 5 8 9 4  SHADED Ik1 0 4 1 4 4 0 1 8  

4 0- 5 8 9 5  + Z  STRU T ,  swc 

4 0 - 5 8 9 6  + Z  FOOTPAD 

4 0 - 5 8 9 7  LM PLAQUE 

4 0 - 5 8 9 8  L M  PLAQUE 

4 0 - 5 8 9 9  Lh 1'.;:..t-,QUB 

40- 5 9 0 0  LM PLAQUE 

4 0 - 5 9 0 1 +Y FOOTPAD 

4 0 - 5 9 0 2  LMP ,  + Y  FOOTPAD 

4 0- 5 9 0 3  

4 0- 5 9 0 4  OUT O F  FOCUS 

4 0 - 5 9 0 5  PANORAMA 3 0 4  1 4  4 3  1 8  

4 0 - 5 9 0 6  PANORAMA 3 

4 0 - 5 9 0 7  PANORAHA 3 

4 0- 5 9 0 8  PANORAHA 3 

4 0- 5 9 0 9  PANORA!1A 3 
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TABLE 2 CONT ' D . 

7 0MM PHO . NO . 

4 0- 5 9 1 0 

4 0 -5 9 1 1 

4 0- 5 9 1 2  

4 0 - 5 9 1 3  

4 0- 5 9 1 4 

4 0 - 5 9 1 5  

4 0 - 59 1 6  

4 0- 59 1 7  

4 0 - 5 9 1 8  

4 0- 5 9 1 9  

4 0- 5 9 2 0  

4 0- 5 9 2 1 

4 0- 5 9 22 

4 0- 5 9 2 3  

4 0- 5 9 2 4  

4 0- 5 9 2 5  

4 0 - 5 9 2 6  

4 0 - 5 9 2 7  

4 0- 5 9 2 8  

4 0 - 5 9 2 9  

4 0 - 5 9 3 0  

SUBJECT 

PANORAMA 3 

PANORAMA 3 

PANORAMA 3 

PANORAMA 3 

PANORAMA 3 ,  BULK 

PANORAMA 3 ,  BULK 

PANORAMA 3 , BULK 

LM INSPECTION 

LM INSPECTION 

LM INSPECTION 

LM INSPECTION 

LM INSPECTION 

LM INSPECTION 

LM INSPECTION 

LM INSPECTION 

SAMPLE 

SAMPLE 

SAMPLE 

LM INSPECTION ( S TEREO ? )  

LM INSPECTION ( STEREO ? )  

SHORT PANORAMA OF LM 

SHORT PANORAMA OF LM 

SHORT PANORAMA OF LM 

PANORAMA 4 

LRL SAMPLE NO . TRANSCRIPT REFERENCE NO. 

AREA, AFTER SAMPLING 0 4  1 4  4 0  5 8  

AREA, AFTER SAMPLING 

AREA, AFTE R SAMPLING 

0 4  1 4  4 8  0 4  

0 4  1 4  4 8  4 8  

0 4  1 4  5 1  2 9  

0 4  1 4  5 4  

0 4  1 4  5 6  

0 4  1 4  5 7  0 5  
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TABLE 2 CONT ' D. 

7 0MM PHO. NO. 

4 0-59 3 1  

4 0 -59 32 

4 0 -59 3 3  

4 0 -59 3 4  

4 0-5935 

4 0 -59 36 

4 0-59 3 7  

4 0 -59 3 8  

4 0-59 39 

4 0 -59 4 0  

4 0-59 4 1  

4 0 -59 4 2  

4 0 -59 4 3  

4 0 -59 4 4  

4 0 -59 45 

4 0 -59 4 6  

4 0 -59 4 7  

4 0-59 4 8  

4 0-59 49 

4 0-595 0  

4 0-59 5 1  

SUBJECT 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

PANORAMA 4 

LMP EN ROUTE TO EASEP 

LMP EN ROUTE TO EASEP 

LMP EN ROUTE TO EASEP 

LMP EN ROUTE TO EASEP 

LMP ASSEMBLING PSEP 

LMP ASSEMBLING PSEP 

LMP ASSEMBLING PSEP 

LMP ASSEMBLING PSEP 

PSEP AND LM 

PSEP 

S ITE 

S ITE 

SITE 

S ITE 
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LRL SAMPLE NO. TRANSCRIPT REFERENCE NO. 

0 4  1 4  5 7  

0 4  1 4  5 8  0 8  

0 4  1 4  59 0 3  

0 4  1 5  0 2  0 8  

0 4  1 5  0 6  



TABLE 2 CONT ' D . 

70!-lM PHO . NO . 

4 0 - 5 9 5 2  

4 0 - 5 9 5 3  

4 0- 5 9 5 4  

4 0 - 5 9 5 5  

4 0 - 5 9 5 6  

4 0- 5 9 5 7  

4 0 - 5 9 5 8  

4 0- 5 9 5 9  

4 0 - 5 9 6 0  

4 0- 5 9 6 1  

4 0 - 5 9 62 

4 0 - 5 9 6 3  

4 0 - 5 9 6 4  

4 0 - 5 9 6 5  

4 0 - 5 9 6 6  

4 0 - 5 9 6 7  

4 0 -5 9 6 8  

4 0 -5 9 6 9  

4 0 - 5 9 7 0  

SUBJECT 

LRRR DEPLOYED 

PSEP 

PANORAMA 5 ( 3 3M CRATE R EAST OF LM) 

PANORAMA 5 

PANORAMA 5 

PANORAMA 5 

PANORAMA 5 

PANORAMA 5 

PANORAMA 5 

PANORAHA 5 

LM 

CORE AND SOLAR WIND 

CORE AND SOLAR WIND 

LM INSPECTION 

LM INSPECTION 

SOLAR-WIND STAFF & TV 

SOLAR-WIND STAFF 

SOLAR-WIND STAFF 

SOLAR-WIND STAFF 
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LRL SAMPLE N O .  

1 0 0 0 4  

1 0 0 0 4  

1 0 0 0 4  

1 0 0 0 4  

1 0 0 0 4  

1 0 0 0 4  

TRANSCRIPT REFE RENCE NO.  

04  1 5  03  5 7  

0 4  1 5  1 5  
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