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I Noteon Pqrticle
 
I Clossificqtion
inCotologs 

ln theCosmicDustCatalogsTYPE indicates aprovisionalfirst order 
identificationof each particlebasedonits morphology (fromSEM 
image), elemental composition(fromEDSspectmm),and optical 
properties.We emphasize that, for catalogpurposes,types are defined 
for their descriptiveand curatorial utility, not asscientific 
classifications.These tentative which refl ectjudgementscategorizations, 
basedonthe collective experience of the CDPET,shouldnotbe construed 
to be firm identifications and should notdissuadeany investigator from 
requestinganygivenparticlefor detailed study and more complete 
identification The preciseidentificationof each particlein our inventory 
is beyond the scope and intent of our collection and curation program. 
lndeed,thereliable andscientific of cosmic identification classification 
dustis one of many important rcsearch tasks that wehopethesecatalogs 
will stimulate. 
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Cluster-Portfc le Relofl onsl'ilps CatalogI I zummarizes 
for Cof f ector 12ffi5......... prcliminaryobservationson 166..................2 

particlesretrievedfrom collection 
CosmlcDust Cotolog l2 . . . , . . . . , , , , , . , . ,  3 

surfaceL2m5. Thissurfacewasa 
Clwter-Portlcle Relofl onshlps flat plateLargeAreaCollector 
for Col lector 120O6 3 (witha 300 cm2 surface area) . . . . . . . . . , , . . . . . . . . . . . . . . . .  

which was coated with silicone oil Stohrsof Cosmlc Dtrst (dimethylsiloxane)and then flownCollectlon turfoces ......,.,..,............. 
3 
aboarda NASA ER-2 aircraft 

lnvestlgotors Who Hove during a series of flightsthatwere 
Recelved Somples to Dote ............4
 madewithin west-central North 

America during thefall of 1989.Renumbered Chondrltlc 
Cosmlc Dust Portlcles...................... Duringsuccessive7 periodsof high 

altitude(20km)cruise, the flag
Gddellnesfor Preporlng wasexposedin the stratosphere byo Request . . . . . . . . . . . . . . . . . . . .7


pilot commandand then rctracted 
lfemlzedLlstlngof intosealedstoragecontainersprior 
Avol lobleSomples.. . . . , . . , . . . . . . . . . . . . , . . . . .8 to descent. In thismanner,a total 

of 40 hours of stratospheric 
exposurewasaccumulatedfor flag 
L2m5. This catalog is the firsr ro 
beproducedfromthenewLarge 
Area Cosmic Dust Collecors 
(LACs).Thesecollectors have 
approximatelyone order of 
magnitudemore collection surface 
areathantheconventional 
collectorsused for Cosmic Dust 
Catalogsl-10.Accordingly,we 
wishedto determine theparticle 
type distribution being collected on 
thesenewlargeplates.We 
thereforeembarkedupona survey 
of collector L2005.with the 
followingresuls.Therewerea 
toral of 5560 particleslargerthan 
12 microns on the entire collection 
surface,of whichapproximately 
334oweredarkbrown to black 

contlnuedonpoge2 



conllntJedftom poge I Cluster Pqrticle Relotiqnships 
(da*) particles. Thercwere 50 
large,black'lclustei' particles.We forColleclor 12005 
pickedsamplesof all cluster 
particlesfor prcliminary 
characterizationandinclusion in 
CosmicElustCatalogll. The 
enclosedTable of Cluster-Particle 
Relationshipsfor CollectorL2005 
explainstherelationshiPof 
catalogedparticlesto specific 
parentclusters.We also performed 
a "random" samptng of theother 
large(>12micron)particlesfor 
preliminary characterization, and 
theseparticlesfill out the 
rcmainderof the catalog. These 
remainingparticleswerepickedon 
thebasisofdark color only, and 
thereforecould be considered a 
"random"selection of the types of 
darkparticlesto befoundon 
collectorL2W5. We rcsist 
carryingthiscomparisonfarther 
becauseof uncertainties in the 
preliminaryparticleclassifi cation 
prDcess. 

Cluster # 
I 
2 
3 
4 
5 
6 
7 
9 
l0 
1l  
t2 
13 
t4 
15 
l6 
t7 
t8 
l9 
20 
2r 
22 
23 
24 
25 
26 
28 
29 
30 
3l  
32 
33 
v 
36 
37 
38 
39 
40 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Particle #, L2005 
AI 
A2 
A3 
A4 
A5 
A6 
87 
B9 
Bl0 
Bl l  
B12,B13, Bl4,  B15,B16 
c l ,  c l3,  Q5,c26, c3l ,c34 
c2, c3, cl4, c29, c30,c33, c36 
c4, c15, e7, C2g, C32, C35 
cl6 
cl7, cl9, C2;0,czl 
c5, cl 8, Q2, C23, C24, C37 
Dl, Dl9, D25,D26,D21 
D2,D3, D20, D2g, Dzg,D3l 
Dzl 
D22 
D23 
D24 
D36, El, E2, E.3,E25, E3l, 832 
v,E5,826 
E28,834,E35 
E29 
E30 
Fl, F2, F3, F3l, F37, F3g, Elg 
Fiz 
F4, F33 
F34 
F36 
G37 
Gl,  G38 
G39 
G40 
G2,G3,G42 
H43 
Hl, H44 
H45 
H46 
H47 
H48 
I I ,12,13 
F50 
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CluslerPorticle Relolionships I CosmicDust 
forColleclorL2006 I Cotolog l2 

Cluster# Particfe #, L2006 
I AI, M 
2 A3, A4 
3 A5, A6, A7, A8,49, Al0 
4 Al  l ,  Al2,  Al3 
5 Al4 
6 Al5,  At6 
7 At7 
8 A18 
9 Bl,B2,83, 84 
l0 85,86,87 
l l  88,89, Bl0,  Bl l  
t2 B12, B13 
13 B14 
t4 815, Bl6,  Bl7,818 

Slotusof Cosmic Dust 
CollectionSurfoces 

FLAG# LOCATION COMMENTS 

L2001 ATJSC Particles on dimpleglassslide(A)bicked 
L2W2 ATJSC Particlesondimpleglassslide (A)r?icked 
L2m3 ATJSC Particle.sondimpleglassslide(A)/pickeA 
Lzm/. ATJSC Particleson dimple gh{c shdg(A}licked 
L2005 ATJSC Picked 
L2006 ATJSC Picked 
L2007 ATJSC Picked 
L2008 ATJSC 
u2001 ATJSC Picked 
u2w2 ATJSC Reserved 
u2003 ATJSC Volcanicash 
u2004 ATJSC VolcanicasVreserved 
u2005 ATJSC Groundcontaminatiory'inperi dish 
u2006 AT JSC penidishGround contaminatiory'in 
u2007 AT JSC VolcanicasMnperi dish 
u2008. ATJSC VolcanicasVreserved 
u2009 ATJSC Ground contamination 
u2010 ATJSC Ground contamination 
u20ll ATJSC Picked 
u2012 BROWNLEE,DE 
u2013 ATJSC Picked 
u2014 WALKERRM 
u2015 ATJSC Picked 
u2016 ATJSC Groundconnmination? 
u2017 ATJSC Picked 

conllnued on Wge 4 

Catalog12summarizes 
preliminaryobservationson345 
particlesrctrieved from collection 
surfacesLZWSand L2006. 
Collector L2W6 is anotherLarge 
ArcaCollector flown aboard a 
NASA ER-2 aircraftduringa 
seriesof flights thatwercmade 
within west-central NorthAmerica 
during the fall of 1989.In fact, 
L2m6 and L2005 flew on the 
samecollecting missions. A total 
of 40houn of stratospheric 
exposurewasaccumulatedfor flag 
LZW6. Therc were 14large, black 
"cluster"particleson collector 
L2W6. We pickedsamplesof all 
clusterparticlesfor preliminary 
characrcrizationand inclusion in 
Cosmic Dus Catalog 12. The 
enclosedTableof Cluster Particle 
Relationshipsfor collector L2006 
explainsthe rclationship of 
catalogedparticlesto specific 
parentclusters.Wealsoperformed 
a"random"samplingof the other 
large(>12micron)particlesfor 
preliminarycharacterization,and 
theseparticlesfill out the 
rcmainder of the catalog. These 
remainingparticleswercpickedon 
thebasis of duk color only, and 
thereforccould be considereda 
"random"selection of the types of 
darkparticlesto be foundon 
collector L2005. In addition,we 
alsowentback to collector L2005 
andpickedadditional dark 
particlesfor inclusion in 
Catalog 12. 
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I Investigotors 
I WhoHove 
I Received 
I Somplesto 
I Dqte 

G.Blanford 
Universityof Houston 
Houston,TX USA 

I 	 J. Bradley
 
McCrone& Associates
 
WestmonLIL USA
 

I 	 D. E. Brownlee 
Univeniryof Washington 
Seattle, WA USA 

I 	 T. Bunch 
NASA/AmesResearchCenter 
Moffefi Field,CA USA 

I 	 P.R.Buseck 
ArizonaStateUniversitv 
Tempe,AZ USA 

I 	 J. Darius 
LondonScienceMuseum 
UK 

T.Esat 
AustralianNationalUniversity 
Canbena,Ausnalia 

C.Y.Fan
 
Univenityof Arizona
 
Tucson,AZ USA
 

G.Flyrur
 
St I\tY
 
Plausburgh,
NY USA 

E.K.Gibson,Jr. 
NASMohnsonSpaceCenter 
Houston, USAfi 

conllnued on poge S 

conllnued frompoge 3 
u2018 
u20t9 
u202;0 
u202r 
v2022 
u2023 
u20u 
v202s 
v2026 
u2029 
u2033 
v2034 
u2035 
u2036 
u2037 
u2038 
v2039 
u2u0 
UzMI 
u2u2 
u2u3 
U2M4 
vzu5 
u2u6 
v2M7 
u2048 
v2u9 
wTml 
w7002 
w7m3 
w700r 
w7005 
w7m6 
w7007 
w7008 
w7009 
w7010 
w70ll 
w7012 
w7013 
w7014 
w7015 
w7016 
w7017 
w7018 
w7019 
w7020 
w7vzr 
w7022 
w7023 
w70u 
w7025 
w7026 
w7027 
w7028 

ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
MCKAY,DS 
ATJSC 
ATJSC 
ATJSC 
WALKER.RM 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
WALKER,RM 
ATJSC 
ATJSC 
WALKER,RM 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
BROWNLEE,DE 
ATJSC 
WALKER,RM 
ATJSC 
ATJSC 
ATJSC 
WALKER"RM 
WALKER"RM 
ATJSC 
WALKER"RM 
WALKER"Rlvt 
ATJSC 
WALKER,RM 
ATJSC 
ATJSC 
ATJSC 
ATJSC 

Picked
 
Groundcontamination
 
Groundcontamination
 
Gmundcontamination
 
Picked
 
Volcanicaerosol?/rcserved
 

Reserved 
Contamination/brokenhelicoiVreserved 
In plex coftiryieserved 
In plexcoflin 
In plexcofliry'picked 
In plexcoflin 
In plexcoffin 
In plexcoflin 
In plexcoflin 
ln plexcollin 
In plexcoflin 
In plexcoflin 
In plexcoflin 
In plexco{Iin 

Groundcontaminatiory'picked
 
Groundcontaminatiory'in
peri dish
 
Gmundcontaminariory'inpetridish
 
Groundcontaminuiory'inpetridish
 
Groundcontaminatiory'inperi dish
 
GroundcontaminatioMnperi dish
 
Groundcontaminatiory'in
peri dish
 
Groundcontaminatior/inpenidish
 

Picked
 
Reserved
 

Picked 

Reserved 
Picked 

Reserved 

Reserved 

Reserved 
Picked 
Picked/perviouslyallocatedto Brownlee 
Picked 

conflnued on poge 5 
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conllnued from Poge 4 conllnued frompoge4 
w7v29 
w7030 
w7031 
w7032 
w7033 

w7034 

vn035 
w7036 
w7037 

w7038 

w?039 

w7040 
w7041 

w7u2 

w7043 

w7u4 

w7045 

w7046 

w7047 

w7048 
w70r9 

w7050 

w7051 
w7052 

w70s3 
w7054 

v/7055 

w7056 
w7057 
w7058 
w7059 
w7060 
w7061 
w7M2 
w7063 
w7064 
w7065 
w7066 

ATJSC Picked 
BROWNLEE,DE 
ATJSC 
ATJSC 
ATJSC 

ATJSC 

ATJSC 
ATJSC 
zor rFR,WH 

ATJSC 

ATJSC 

ATJSC 
ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 
ATJSC 

ATJSC 

ATJSC 
ATJSC 

ATJSC 
ATJSC 

ATJSC 

ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC
.ATJSC 

ATJSC 
ATJSC 

Picked/previouslyallocated to Brownlee 
Picked 
Volcanic asly'completely rinsedono 
nucleoporefilter 
Volcanic asffcompletely rinsed ono 
nucleoporefilter 
Volcanicasty'reserved 
VolcanicasVpicked 
Volcanic asty'completely rinsed ono 
nucleoporefilter 
volcanicasly'completelyrinsed onto 
nucleoporefilcr 
Volcanicasly'completelyrinsed into 
freon-l13 bottte 
VolcanicasVreserved 
Volcanicasty'completelyrinsed into 
freon-l13bottle 
Volcanic asly'completely rinsedinto 
freon-l 13 bottlc 
Volcanicasly'completelyrinsed into 
freon-l13 bottle 
Volcanicasty'completelyrinsed into 
freon-l l3 bottle 
Volcanic asVcompletely rinsed into 
freon-l13 bottle 
Volcanic asty'completely rinsed ino 
freon-l13bottle 
Volcanic asly'completcly rinscd ino 
Freon-l13bottle 
Deployment failed/rescrved 
Volcanic asffcompletely rinsed ino 
freon-l13bottle 
Volcanic asVcompletely rinsed into 
freon-l13 bottle 
VolcanicasVreserved 
Volcanic asly'completely rinsedino 
freon-l13 bottle 
VolcanicasVpicked 
Volcanic asVcompletely rinsedinto 
freon-l13bottle 
VolcanicasVcompletelyrinsedinto 
freon-l 13 bottle 
Volcanic asVcotlector invertedfeserrred 
Volcanicaerosovbrokenflagrteserved 
Volcanicaerosol 
Volcanioc aerosol 
Volcanic aerosol 
Volcanic aerosol 
Volcanic areosol 
Volcanicaerosol 
Volcanic aemsol 
Volcanicaerosol 
Picked 

cqttlnued on poge 6 

I R.H. Hewins 
RutgersUniveniry 
New Brunswick, NJ USA 

I E.Jessberger 
Max-Planck-lnstitute 
Heidelberg,FRG 

I L.P. Keller 
NRC/JohnsonSpaceCenter 
Houston, TX USA 

I W. Kl0ck 
WestfalischeWilhelms 
Universitat 
Munster, West Germany 

I J.C. Laul 
BattellePacificNorthwestLabs 
Richland, WA USA 

I I.D.R. Mackinnon 
Univenity of Queensland 
St.Lucia,Australia 

I M. Maurctte 
LaboratoircRene Bemas 
Orsay, Frurce 

I D.S. McKay 
NASMohnson SpaceCenter 
Houston,TX USA 

I A.O.Nier 
Univenity of Minnesota 
Minneapolis,MN USA 

I G.L.Nord, Jr. 
U.S.GeologicalSurvey 
Reston, VA USA 

I C.Pillinger 
OpenUnivenity 
Buckinghamshire,UK 

I F.J. Rietmeijer 
Univenityof NewMexico 
New Mexico, USA 

conllnued on poge 6 
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conllnuedfrompoge 5 

I 	 L. Schramm 
Universityof Washingotn 
Seattle,WA USA 

I 	 S.Sutton 
BrookhavenNational 
Laboratory 
Upton,b{Y USA 

I 	 K. Thomas 
LockheedESC, NASA/JSC 
Houslon,fi USA 

I 	 R.D.Vis 
NatuurKundig Laboratorium 
Amsterdam,TheNetherlands 

I 	 R.M.Walker 
WashingtonUnivenity 
St.Louis,MO USA 

I 	 Y.L.Xu 
AcademiaSinica 
Nanjinb, China 

I 	 K. Yamakoshi 
Universityof Tokyo 
Japan 

I 	 M.E. Zolensky 
NASMohnson Space Center 
Houston.TX USA 

I 	 W.H. Tnller 
Univenityof Maryland 
CollegePark, MD USA 

conltnuedfrompoge 5 
w7067 
w706E 
w7070 
w7070 
w7071 
w7072 
w7073 
w7074 
w7075 
w7076 
w7077 
w7078 
w7079 
w7080 
w7081 
w7082 
w7083 
w7084 
w7085 
w7086 
w7087 
w7088 
w7089 
w7090 
w7091 
w7092 
w7093 
w7094 
w7095 
w7096 
w7097 
w7098 
w7099 

wTlm 

w7l0l 

w7102 

w7103 

w7104 

w7105 

w7106 

w7107 
w7108 
w7109 
w7n0 
wTl l l  
w7l12 
w7l13 
w7l14 

ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 

ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 

Reserved 
Picked 
Picked 
Reserved 
Picked 
Previouslyallocatedo Walker 
Picked 
Picked 
Light backgroundcontamination 
Lightbackgroundcontamination 
Lightbackgroundcontamination 
Light backgroundcontamination 
Lightbackgroundcontamination 
Light backgroundconlamination 
Lightbackgroundcontamination 
Lightbackgroundcontamination 

Good. Light ash background.
 
Many large particles
 
Good.Lightash background.
 
lvlany large particles
 
Good. Light ash background.
 
lvlanylargeparticles
 
Good.Lightash background.
 
Many large particles
 
Good. Light ash brckground.
 
lvlanylargeparticles
 
Good"Lightash background.
 
Many largeparticles
 
Good. Light ash background.
 
Many largeparticles
 
Gmd. Light ash background.
 
Many large particles
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RenumberedChondriticCosmic 
DustPorticles 

OLDPARTICLE NEWPARTICLECLUSTER 
NT.JMBER NI.JMBER 

u20ll 
u20ll 
u20ll 
u2015 
u2015 
u2015 
u2015 
w7010 
w7010 
w7010 
w70r0 
w7026 
w7028 
w7028 
w7029 
w7029 
w7029 
w7029 
w7031 
w7031 
w7031 
w7031 
w7031 
w7031 
w7031 
w7031 
w7066 
w7066 
w7066 
w7066 
w7069 
w7069 
w7069 
w7069 
w7069 
w7071 
w7071 

A2 
A4 
A5 
AI 
A2 
A3 
A8 
A8 
c l  
c2 
c4 
AI 
A4 
DI 
B13 
c l  
KI 
K2 
AI 
A2 
A5 
A9 
EI 
E2 
E3 
E4 
AI 
A5 
BI 
B2 
AI 
A2 
BI 
B2 
B3 
AI 
A2 

u20ll 
u20ll 
u20ll 
u2015 
u2015 
u2015 
u2015 
w7010 
w?010 
w7010 
w7010 
w7026 
w7028 
w7028 
w7029 
w029 
w7029 
w7029 
w7031 
w7031 
w7031 
w7031 
w7031 
w7031 
w7031 
w7031 
w7066 
w?066 
w7066 
w7066 
w7069 
w7069 
w7069 
w7069 
w7069 
w7071 
w7071 

rAl  
*A2 
*Bl  
.Al  
*A2 
rA3 
*Bl  
rAl  
*A3 
rA4 
*45 
rAl  
*c l  
*c2 
rBl  
*Al  
rA 27 
rB8 
rAl  
rBl  
*c l  
*Dl  
iA3 
rc2 
*B2 
rB3 
.Al  
rA2 
rA3 
.44 
rAl  
*82 
*82 
*42 
*A3 
*A2 
tAl  

I euioelinesfor 
I Preporingo 
I SompleRequesl 
All sample requests shouldbe 
made in writingto: 

Curator/CosmicDust 
Code SN2 
PlanetaryScienceBranch 
NASA/JohnsonSpaceCenter 
Houston,Texas77058USA 

Informationmaybeobtainedby 
telephonevia(713)483-5128 
lFrs525-51281. 

Each request shouldreferto 
specificsamplesby their official 
identificationnumbersandshould 
containenough information to 
permitevaluationof theproposed 
study and the adequacy of the 
rcquestor'sfacilities.All necessary 
infonnationshouldprobablybe 
condensableintoa one- or two-
pageletter,althoughinformative 
anachments of pages(e.g.,copies 
from related proposals,reprinsof 
publications,flow diagramsfor 
analyses)are welcome. In 
addition,a brief statement 
rcgarding the desired method of 
mountingor containerizing the 
samplesfor shipnent to lhe 
rcquestorshouldbeincluded(see 
articleon"SampleContainersfor 
Shipmentof Allocated Dust 
Particles"onpages14-21of 
Cosmic Dust Courier No. 4). Each 
samplercquestwill be rcviewed by 
theCosmic Dust Commiuee 
(CDC), andthe Lunar and 
PlanetarySample Team (LAPST), 
commineesof scientists that 
advisesNASAonmattersrelated 
to the curation and allocation of 
extraterrestrialsamples. The 

conllnued on poge 

CosrnlcDrsi Courler O 7 

I 



ItemizedListingof 
Avoiloble Somples 

conllnud frompoge 7 

NASMSC HanetaryScience 
Branchwill arrange for all 
requiredCDCand LAPST 
reviewsandwill inform 
investigatorsof results as rapidly 
aspossible. hospective samPle 
requestorsmaYselectsamPles 
fromamongthosedescribedin anY 
iszueof the Cosmic Dust Catalog 
or CosmicDust Courier series. 
However,rcfercnceshouldbe 
madeto the sample availability 
tableof thisnewsletterto check the 
statusof eachsamplebeforcit is 
requested.In addition, we 
encourageinvestigatorsto contact 
usin advance of zubmittingtheir 
samplerequestsif further 
informationis desircd. 

MOIJNT #
 

L2001 A 
L2005 A 
L2m5 B 
L2m5 c 
L2005 D 
L2005 E 
L2005 F 
L2005 G 
L2005 H 
L2005 I 
L2005 J 

L2005 K 
L2005 L 
L2W5 M 
L2005 N 
L2005 0 
L2005 P 
L200s a 
L2005 R 
L2005 S 
L2005 T 
L2W5 U 
L2005 V 
L2W5 W 
L2005 X 
L2005 Y 
L20[,6 A 
Lzcn6 B 
Lzm5 C 
L2006 D 
Lz005 E 
Lzmb F 
Lzffi G 
Lzm6 H 
Lzm6 I 

Lzmf I 
L2006 K 
Lzm6 L 
L2006 M 
L2M6 N 
L2006 0 
Lz005 P 
u2001 A 
u2001 B 
u2001 c 
u2001 D 

PARTICLESAVAILABLE FOR ALLOCATION 

8 
1,4,5,6 
7,9,13,14,15,16 
2,3,  13,  15, 16 
1,2,3,21,24 
1,2,3,25,30 
l, 2,3,4,31, 32, 33,34, 36 
1,2,3,38,42 
1,43,M,45,46,48 
4,6,7,13,15,19,24 
1,2,3,4,5,6,7,8,9,10, 16,17,lg,  lg l l ,  12,  13,15, 
20, 21, 22, 23, 24, 25,26,27 
l ,  3,4,  5,6 
l ,  3,5,6,  7,  8 
2,3 
1.2,3,4,5,6,7 
1,2,4,5,6,7,8,9,l0 
2,3,4,5,6,7,8,9,  l610,l l ,  12,  13, 14, 15, 
l ,  3,4,7,I  
1,2,3,4,5,6,7 
8 
1,2,3,4,5,6,7,8,9,  15,  16 10, l l ,  12,13,14, 
1,2,3,4,5,6,7,8,9,10, 15, 16, 17 l l ,  12,13,14, 
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