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2 =2 IR 2 |0 HANMKE UH[olH el Al ¥ XIESH 7|x XAS SFISKIS0A|
AINBICE XY 0101 ChEh stsX 7| AS 7S] HRloIdeH, SiXf S85= o2 8KHE 2X6i0]
M2 X[ 80152 MRISIRICE. £5], YHRIE & A00F & CIEXNR| 22| X[Hez 1 HYES2| o
Q1) 10CH HICKH[Q| HICH 29| HIC 19| HIC ZEZ0| HICH 2220| HiCt o] HiLt &7() i

Ct, QIAlo] HiCt, &7(9| HICH 79| HIC), 60 S=7(EIZ, THELIRA, A2, Of2|ARFA AH|
HISA, OHFAS MRSt 2ol X2 1@l(highland), HiCKmaria), 22%(mountains), S+
(crater), &8 2U=/B7(ille, rima), XI7CH(graben), S(dome), 2s2(ava tube), T2 &M
(wrinkle ridge), &S (trench), B (rupes), 12|11 €| EH £5 HE(regolithi2 AFRE S HQtst
Cf. G5 S| LI J1X HE D0 tHEN AMS AVISIACE X2 XA ACHTE2 U afAdnt gt
AMY SYUHAE 0185 HUAH ZHE 7|[EC= of= HH, BEXQl 9| X[E At 122 THEXQ!
ZET MS 71E02 M-UIEIZ|A 7|(Pre—Nectarian), SER2|A 7|(Nectarian), 2222 7|(Imbrian),
H2tEAUIA 7|(Erathostenesian), ZHZLFEA 7|(Copernican)2 LIFCH OFX|HOZ QIZto| &f &=
Ol 271801 A7/t == zl2e & HH & 20| Uist i8S oI, &% SaAEARATH

oM ZHEE = M A9 IHEE A7HoHRAT

O|I

Abstract

Upon the human exploration era of the Moon, this paper introduces lunar topography and geologic
fundamentals to space scientists. The origin of scientific terminology for the lunar topography was briefly
summarized, and the extension of the current Korean terminology is suggested. Specifically, we suggest
the most representative lunar topography that are useful to laymen as 1 ocean (Oceanus Procellarum), 10
maria (Mare Imbrium, Mare Serenitatis, Mare Tranuillitatis, Mare Nectaris, Mare Fecundatis, Mare Crisium,
Mare Vaporium, Mare Cognitum, Mare Humorum, Mare Nubium), 6 great craters (Tyco, Copernicus,
Kepler, Aristachus, Stebinus, Langrenus). We also suggest Korean terms for highland, maria, mountains,
crater, rille, rima, graben, dome, lava tube, wrinkle ridge, trench, rupes, and regolith. In addition, we
introduce the standard model for the lunar interior and typical rocks. According to the standard model on

the basis of historical impact events, the lunar geological eras are classified as Pre—Nectarian, Nectarian,
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Imbrian, Erathostenesian, and Copernican in chronologic order. Finally, we summarize the latest discovery
records on the water on the Moon, and introduce the concept of water extraction from the lunar soil, which

is to be developed by the Korea Institute of Geoscience and Mineral Resources (KIGAM).

FHol : &, AY, A, @ HiH, FEF, g9 2

Keywords : moon, topography, geology, lunar maria, impact crater, lunar water

A RRE 2 AR 2ol AleH, 2o, dekAo s Aigt I vAST AR
g A0 253t A WAZ7F A A, g2 ek Y] dhde 1ol IR AR 2
42 tde= F4EA Qi 201790 Al2HE v=9] Artemis 71 974 ZRIH
TH0219) & A A A4S HARE AlFste] Gttt Al dige] AldlE FSAE A
oJt}. of BAF 2ol Ut Hojsty] mzel IjoME AR Bae T Ao
ot old "iFe] & Aol tigstel A o Avkek 2ol divt 712 A4E e
3 & Al7lolt. =y & 2 Aol it A4 Aok Hiio] dastEg. A

SFeh AEARA F5E S - :1-_%0] Aol et ska golsol OJT;_LE A=A
Z5l, AP=e @ A U8-S TS A oA dste © E4lo] A= = At
TR ARE2 2 = S0 edA0lA 22 AP A digt 712 24 g
I} 2 8019 Aol 7] ofstalA} Qirt.

22 BT A AR 7P st Aotk A9 BE £ U 294 29
Tt Aloht dapt s aL, f-2jofA Alv|aE oo} ARet
Sl Zofl #3t A7HA] HorE AsALL QAR 11 FoA 2 B EEE BT Hol
& HARE ot sttt Fig. 12 8] 23S0 a¢es & & B E77 Hoks 4

Fe HojFe AR, 1 gl A= 29| BittMaria)S2] #2eks 2e & 5 St

2o 9 Ago] gt Fohs A= FLEY EE A 17417100 frHollA o A9

E=Eo] SEEA AFEIT. 17t 2 AFe] gt ol5el 7HEE AAet Bl =k &

Fig. 1. Moon by naked eyes with “Rabbit and barrel”

218 | https://doi.org/10.52912/jsta.2021.1.2.217



J. Space Technol. Appl. 1(2), 217-240 (2021)

o

N

5ol wet el Attt 1By A & B AP0 e HAS 7HEE Al
Q1 o]&ZJo} Giambattista Riccioli7} 1651d9]] &8t Almagestum novumO|2k= o]
A 719981, 2). o] M9 OS2 71EY dld(esuit) XY FE ASAPTE 87
sto] 5=, AFEAS0] 2AF R AU 97]4] 2HEo] terra(&A))2t maria
@), 18a S5 olgel Al Riccioli= E3] Hithe] 2ol AAM] A} 7|50
TEE ol wo] ARRSIEY], B]9] vitHMare Imbriumy), B-2-2] e Mare Serenitatis), 1
89 BltMare Tranquillitatis), Z252] HEMare Nectaris), &29] HFthMare Fer-
cunditatis), $J%9] BItHMare Crisium), 9419 HltHMare Cognitum), 5719 BFcHMare
Humorum), 752 HlthMare Nubium) 5°|tt. 1 Qo] 127§9] 22 HithEo] vlsst vf
Alog HYEth 29 AXTSA shs7IE 5F)0l ol BittE B & A2 A7t A
=, °oIF £5°] ¥ Oceanus Procellarum)°|Ztal 8t E3F H}E}ET‘«} 22 AL
S(Lacus), THSinus), F(Palus)ol2h= Gol&E G510 o5 Fofsiqirt. 2hglo] Hirhy
< o8] 72 HYgE & oy, EER IRgAREele] YT Ea7t itk AREE o]
0] IPHzelte] vtk AT 11 9]9] Xgo] gt HAEe] g f17lxHer BAel d
ARGEDL QloBE o] wat WAL )12 H IE YA E FUSt] ARET AE AR
Fig. 2= tH#AQ1 vithe} S579] HIXE HojEth of7|of Z3HE|A] k2 Hittel thE A

¢

4z of
o

Ho

N 715
EZ (ks 71%)

AE2 (=N

Fig. 2. Korean terms for 1 ocean, 10 maria, and 6 great craters.
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B9] B Tables 1-49}F o] 3= f7]3|t]oto] A|Qt=]o] Slot. = 29| 9=t He
= AFES e 29 9] S = 399 T Sinus Medii)S 71502 29] W& W3F
I} 54 HJ'EJQ.E A7g=]o] St

Riccioli= ERF B AW 3A} 2744 8TAMEER 2242 [ Fo= AATRHC R
o] tig S&7=0 F8AA] olg= A L I I #+9fl= o Z18A f8AE
ZE, ofEgtA, GFIHHA ), XY 1V, V, VI FHol= 1t 20t A E(Caesar,
Tacitus, Taruntius 5)&, H& o= 34 99 A=, v29] vV, VI, VI, VI +
dolli= B 18 IMNEY B Fofsiitt ol HA FoloA= FAI AATe =
JRYE JBES FAIsH gt eglo] Helok E35] VI 9] = tE S50l ZH=
Yaa, AED, 28929 o5 Fofgt o] VA o|th. o]Fof gl X0 thsf 74
Ql o] Foj=Ed=], 17919 529] Johann Schroter”t W7t Selenotopografisches

Table 1. Korean Terms for Oceanus and Maria (https://ko.wikipedia.org/wiki/)

0I5 2t 015 Sk a3k XIEkm)
£330 Y Oceanus Procellarum 18.4°N 57.4°W 2,568
=2|9| HiCt Mare Frigoris 56.0°N 1.4°E 1,596
H|2| HiCt Mare Imbrium 32.8°N 15.6°W 1,123
SL29| Hitt Mare Fecunditatis 7.8°S 51.3°E 909
Q9| Hitt Mare Tranquillitatis 8.5°N 31.4°E 873
TE9 it} Mare Nubium 21.3°S 16.6°W 715
29| HiC} Mare Serenitatis 28.0°N 17.5°E 707
=%20| HiCt Mare Australe 38.9°S 93.0°E 603
9| HICt Mare Insularum 7.5°N 30.9°W 513
GIHO| HICH Mare Marginis 13.3°N 86.1°E 420
$tef Hict Mare Crisium 17.0°N 59.1°E 418
5719 Hict Mare Humorum 24.4°S 38.6°W 389
QIA|9] HiC} Mare Cognitum 10.0°S 23.1°W 376
AD[AQ| HIC} Mare Smythii 1.3°N 87.5°E 373
ZE2F9| HIC Mare Nectaris 15.2°S 35.5°E 333
=29 it Mare Orientale 19.4°S 92.8°W 327
Klsi|e B Mare Ingenii 33.7°S 163.5°E 318
BATHO[ B} Mare Moscoviense 27.3N 147 .9°E 277
S=EQ| HiT} Mare Humboldtianum 56.8°N 81.5°E 273
=7|9| HiCt Mare Vaporum 13.3°N 3.6°E 245
I of HiCE Mare Undarum 6.8°N 68.4°E 243
gH Ol HCt Mare Anguis 22.6°N 67.7°E 150
HE9| HIT} Mare Spumans 1.1°N 65.1°E 139
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Table 2. Korean Terms for Lacus (https://ko.wikipedia.org/wiki/)

0I5 2fEl0f 01 A= ak XiE(km)
S|Yo| S Lacus Spei 43.0°N 65.0°E 80
HRO| T4 Lacus Odii 19.0°N 7.0°E 70
RO S Lacus Felicitatis 19.0°N 5.0°E 90
EfEol 54 Lacus Excellentiae 35.4°S 44.0°W 184
ZIEe 5 Lacus Lenitatis 14.0°N 12.0°E 80
=39 & Lacus Mortis 45.0°N 27.2°E 151
Qliel 34 Lacus Perseverantiae 8.0°N 62.0°E 70
HE2Q &= Lacus Aestatis 15.0°S 69.0°W 90
Ao &4 Lacus Temporis 45.9°N 58.4°E 117
£29 & Lacus Doloris 17.1°N 9.0°E 110
MO o Lacus Bonitatis 23.2°N 43.7°E 92
A9 sS4 Lacus Luxuriae 19.0°N 176.0°E 50
29 s Lacus Veris 16.5°S 86.1°W 396
W20 S Lacus Oblivionis 21.0°S 168.0°W 50
FH29 3 Lacus Timoris 38.8°S 27.3°W 17
=9 5 Lacus Somniorum 38.0°N 29.2°E 384
7189 3 Lacus Gaudii 16.2°N 12.6°E 113
1=9 5 Lacus Solitudinis 27.8°S 104.3°E 139
Ag9 55 Lacus Hiemalis 15.0°N 14.0°E 50
2ol & Lacus Autumni 9.9°S 83.9°W 183
Table 3. Korean Terms for Sinus (https://ko.wikipedia.org/wiki/)
olg 2tE0 0I5 Sk 3k XIEkm)

ZEQ| ot Sinus Asperitatis 3.8°S 27.4°E 206
gL=9 gt Sinus Lunicus 31.8°N 1.4°W 126
FAPHel 2t Sinus Iridum 44.1°N 31.5°W 236
Ta9 o Sinus Fidei 18.0°N 2.0°E 70
Arel gt Sinus Amoris 18.1°N 39.1°E 130
g9 Tt Sinus Successus 0.9°N 59.0°E 132
2809 B Sinus Aestuum 10.9°N 8.8°W 290
0|59 o Sinus Roris 54.0°N 56.6°W 202
Z3t9| o Sinus Concordiae 10.8°N 43.2°E 142
=g o Sinus Honoris 11.7°N 18.1°E 109
SYo| o Sinus Medii 2.4°N 1.7°E 335
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Table 4. Korean Terms for Palus (https://ko.wikipedia.org/wiki/)

0|5 2tH0] 0| A 4 XIEkm)
2E|9| & Palus Putredinis 26.5°N 0.4°E 161
+Ho| = Palus Somni 14.1°N 45.0°E 143
Mol = Palus Epidemiarum 32.0°S 28.2°W 286

Fragmenten©| tiEZ o]t} o] #o| Riccioli®] BAES IUE ALRO X =24 HEO
2 ZERA 1, 19358 ZAHEAY(International Astronomical Union)°] 6009 74
9] Riccioli®] HHES Aeioto] FAISHE| . FAEAR-S 1960¢thol] A% =40
o3 & HHQ A|Fo] AZLo=E ISEHUA, F= Q10| H 479 5xle} dIxyoio] o]
= A9 A Fofsiairt. A= ke WAEE 29 AP tsf =AEAES 1L
lo] H SF—AF SRR o5& Fojstal it

29| Yol gol APolEoe] B, 53] iy F&19 olge] BF FHolgke A
0] & & AL AFolES HYY = gloy JIHE AR St gle A7l
SRR SRS E 2ol AAR AFolge EF ¢ aE glou, Aok ditE A
ol it 0|52 7]ste] YHRISoNA A8 4= Uofof Al ot 2 =72 ol
HoE Aol EAR o] AP} 7240 A&t A4l2 st gtk ¢4 AR

‘ATt SHYF 6t o], Dol 1 tiYF 100 v, 6t/ ch ekl 29] tiEs |
FS IRIEA HgstA AT A AlKelt}. o714 1 g E59] ¥ Oceanus
Procellarum), 10tH Hith=, W], B2, 118, #EF, 8, 9, 371, A4, &71, 789 6t
tho]1, 6HiTh= ElE, ZHEYFA, AEY, ol AL, AHMRA, FIdRA0lt) o
714 AIFet 1 HiF 10t Hith= Table 1914 Hzo] 27|17k WA ZFgAR ] QUA| gkot
Aol £ Agolr}. g “Hol Hitt' = S Al AL 2717 FAJ4E iﬁﬂéq—:ﬂl
STl FBAAA I 222 AEst] olE g 100 Hitk= AASHA] 29t o] AF=
FOES ARRICREE o] H 4= Qe tiftE A[Po|BE, 27F 25304 Al ]X]E
£ & 1] Ui SHFREE 2 A=Y Aotk |2 #59] B9}t Wolvt 1t
10t Hit= 22 5= 2= Fosit

ol

|9 F=07 AA Hol: BES vt maria)2 F-2WA], 10 == gk 31
Zol= SAlterra)® oo, Al ¥ high lands) o2kl &3 2o & 1
H7GoNA FS5HA Holi= #H ol St E3tetal T W E o] ARGE|QITE 229
ksl i B0 o8 FAE 3HESNvolcanic craten)@t Q1% Z=o] Q&) §
A= SEESHimpact crater, ©]5} BT FEHE FESICE 1 Qo] AMl(mountains),
SHE- 29 /A rilles, rima), {dome), F= SAl(wrinkle ridge), A|7H(graben), 24
(rupes) 59 2 AFE2 47 A THF o2 AEH,

IEE g HHOA B w2 AHEA o =2 Hitte}l tiu|Enh v dojehs 282 AL

mlo
_>|i'.
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(Keplen©ll 9Jsf A Bg= ATk gt 3P (anorthositic) 940] /&0l A &
T (basaltic) Bitt #H¥} F5lo] FEEHTE ofE=(Apollo) 16°] e 1199 34
b2 98% AR AlBlsk= AP (Plagioclase feldspan® 2% W2]9] 314(Pyroxene) 2.
2 93] AP et AdEo] 95%97%2] 3 (Anorthosite, CaAlSi,O9¥t 3%-5%
9] 24 (Albite, NaAlSi;On) O & o]FofA o s REETH3]. ¥HH oRZ& 127} 3
3t victe] @RQR ARFA, A (Olivine), $14, EJeHE A (llmenite)S EITITHA]. E3F
SHHAT SE T = (impact crater number density)7} & 11¢l0] BiThE T} Al A
o7 93] 3 7|7t =EEo] S-S AR IAXE WA HolXRt E5oll Sl
oflo]EZl EX|(South Pole Aitken basiny= AA| 1 &7} ¥ EWSE 1% X|djo|c}, &)
R} 270 P S5 it 2@ FIE)0] fER A2 E o|FL Ut

9 EH9 A Foll 7P efiE S9eA S A= o= 459 |(4.51 £0.01 Gajoltt
Bl 1192 & AA 229 83%F AHAIsHH, thef 4491 W& o]Hof FA= A6l Hitk=
29| AR FONA Hol= ®)9] 1/32 AX[stH, 2719 A & EAo] A-degA 7]
of Ylel|A 7]of| sigsh= 38-42% | Ao 8<9to] &7 S0i9t HHoR FAH otk
FET e U REE 2T Yo|2 THY F2 2 FFQ tIgeE oF 109 | He=
FAFETHTL 13y 259 g2 & 2400 sigehAl ¥ 42 &A= 2ot vtk
HHO G2 SHE B0 7RISk, A BAE v 5= s =0l oF 59 |9
AIZE Zo)7} Qlo], Adf &0 sHise SIS 7S Jirh s £&0] A7 T4
7} oFE G Siol HFE o] vtk SHHolYE £25k= AR ofsiE). FF2] tg AZto]
= oo|EX] A tha 0 & globA] 7P H7HA] Shit BEEo| ARl A= A
U5 SHk2 EE0] AEsto] fd sk dE(pyroclaticsre AT 4= A%l fEE
9] Elebg skl mEt thefst Mo] LAE). £ FRoA FEEE 7S (vesicler> &
o] FAsHA FHol| Y= == AR

THFoE HS W 7HY =0l "He E AB2 S=elth 19609 Hojl= A9
SHF B8eF ARSI AL SiA E3ltE R %7 % S1loy, SFg7tolA Hofkl 24
A9 F=ol o3t AP oz gars| lAlEe] wet FETE FPE U Gene Shoemaker
7} 1970d ol = X Fol $H9Y Y(superposition}s Z-85l0] LpolE 4317] Al
2ot o 1 AF7F HEstAtolA A @eite] dtiols o]tk SE= of &
2 Fgolof|RE T oflo]EZ] EA(FA 2,500 km, Z°] 13 km7HA] oottt 579
Bt 7= JAA QAR 275 Hhske FAEA, A9 vitt X9 g ==
g2 F4 2719 A=A

1A HES 2= A9 A 7 S (N2 SEAIY 2710 HHE Rl (power
law)2] FTHA(InN = Ina —minr)s AU, 2+219] F4A= 1577t A a)2t Z(m)
2 7AECHS]. 594 EAHo] A8 A A A 7] E7IRt F9A19] #H
ol N9 A (Int = Inb +ninN) JA| HHR oz FPE, ZH19] FA|=
53 Aleb)t A2 BEECHT). NI = H[EEAIE o|F 8, 3ds o S=+
o] 7+ AXH sfig EHO] A7+ @4 Adizt Lefide AR

T157t0] thegRt A EAAT] MEH 2AA7E G HHO| ~17 km/sE FEOHH, ¥
A A= SA1Kcompression shock wave)’t F& A|HO2HE WAE o= HA Y, H
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S8} AN rarefaction shock wave)’l 2= XA 9 EZS &£&35f0] JLgolE HhEL)
4y FE79] £EE(gecta)> Folg] FHR FHof| 22 FEFE UE 5 9tk o] 23}
FETE YA oR Rt 22 H7]9] SEFHT Zo)7} obA o] 7hssit. B
3 SE5= Jolg7t A7 Al ©E71E skt ol SEAE ARl BARA TE=
FET ARJIR= 2go] th2rt. vl= NASA Ames A7+49] Ago] olotd QJARZto] 5= o]
Sl o HIARERL F&0] ofUH &7 BT Y3 oE BHHETHI. €949 SE7IA T
{central peak)o] Yol Hlold F9= HIAER FEZ AARITE tE $&52 HHOR
HH 1 km Zo7H] =& Aoz F4sk=t], 73l a7t 549] BitiMare Orientale)
HAOITH10l. Fig. 32 =79 725 AACR st Sletl, @ & Hsimple
crater)OlA&= vigo] s QKvolcanic breccia)® $& S-8{(impact mel) 2= AAH
R} 7]HRre] 74 5] Holx, F(rim)dt v FEoll £EE TE(ejecta blanket)°]
Hxsict B SEF(complex crater)= S Higof S20] 2Rt}

35?-4 EFAAE ke o g ofB7A7} oy, & =wolAe "ol 2719 wet
=9, B3 Oy S5 Wiro] AYsHlLt Fig 4= A S5HMoltke crater)
2 429 =Y AFA a4 2Fo] 7 kmoll AP HF(Z )7t A7) ~20%) st AU
o}, FHo] Bl A2 RF52 SEECIth &2 % 24 == A7IAl 2 H50]

. 5% S=14Fig. 5; Bessel crater, 74 16 kmi= &3ol= Ek Hicto] EXJo|n 23} &
E74Fig. 6; Buler crater, 37 28 kmy= &2 vigh Zobo] 2% 42 Z8{(central peak), H

=2
o

l‘>

@ == 88°= 4yw g% ) K 58 87

Fig. 3. Schematics of a simple crater and a complex crater.
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Fig. 4. Moltke crater (Apollo 10, NASA). A typical small bowl-shaped crater surrounded by a
bright halo of higher-albedo ejecta material (https://www.hq.nasa.gov/office/pao/History/
alsj/a410/AS10-29-4324.jpg).

Fig. 5. Bessel crater (Apollo 15, NASA). A bowl-shaped with a shallow slumping floor
(https://history.nasa.gov/SP-362/ch5.4.htm).
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Fig. 6. Euler crater (Apollo 17, NASA). A complex crater with a central peak on the shallow
slumped floor, and surrounded by rough ejecta materials (https://history.nasa.gov/SP-
362/chb.4.htm).

(rim) §ro2 d3 &4 I3 A 4A SEE9 AR £t el tiE SE+
= g 79 2 5853 9 2ol H2kA% £ (slumping blocks), AAl0] U £ 7}
ZItHFig. 7; King crater, 7 77 km, Fig. 8; Schrédinger crater, 217 320 km). 32 S5
T IR B U2 SEE B(gecta rays)g 7ML QT AlZto] AeE 939t
(space weathering)oll 95l FxE= A7 Hot, v]4d 24 FEZ o] P 2]
Zlct.

FET 9o GUAFLE & £ e TUEL AF NPoE FEBUE T Eille,
TEZFE 2 gEo] rima)7t itk o] AP FiL 7okt AXHE S5k, R
B¢ d(lava channel)°] 2 BT Foll o] FUAA ki g AFo] €. A
T ARIAAE =30l €2 Adr sHt 579 d4H Ax U Fig. 99t Fig. 10
HEAHOZ o) AEFEA(Aristarchus) & A 4= H AlZ(Vallie Schréteri)¥} H] <]
victol|l A 9] sfE2|(Hadley) At E7Rima Hadley)g Hola=H, ©] A¥S2 158 T4
Bo=% & Heltk ey ARgsHA] ¢kl = 719] AeE(normal fault) Atojofl W A7t
2A #o] b= ARk U=t B A SYol AR5k ofgjolrhe-A A FH(Rima Ariadaeus)
7F i EAo]cKFig. 11). EF B]9] vt} F7]9] Hith Ato]9] of#d(Apennine) APHS 7}
EX2E v 722 olEld S (Apennine trench)® WEAoE Hi QlAFA o[t} o}
o] AE7boA 2 B EE 759 Hitdol Z1ojd A AFel A4 29
(Rupes Recta, FoI2 Straight Wallr& & 4= 9IthFig. 12). F4o] &2 890 = &4l
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Fig. 7. King crater (Apollo 16, NASA). A large crater with multiple central peaks with terraced
rim and slumping blocks (http://Iroc.sese.asu.edu/posts/32).

Fig. 8. Schrédinger crater (Clementine, NASA). A large young-fresh crater with an internal
ring. (https://www.lpi.usra.edu/science/kiefer/Education/SSRG2-Craters/schrodinger.gif).
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Fig. 9. Schréter’s rille (Apollo 15, NASA/JSC/U of Arizona). A typical meandering rille (https://
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Fig. 10. Hadley rima (Apollo 15, NASA). The Apollo 15 landing site is marked with a cross

(https://www.britannica.com/place/Hadley-Rille).
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Fig. 11. Rima Ariadaeus (Apollo 10, NASA). A graben: feature sunk down between two parallel
fault lines (https://history.nasa.gov/afj/ap10fj/photos/31-r/as10-31-4646.jpg).

Fig. 12. Rupes Recta (LRO). The arrows indicate the direction of sunlight on the 8" lunar day

(http://zooniverse-resources.s3.amazonaws.com/blogs.zooniverse.org/4/files/2010/07/

Screen-shot-2010-07-24-at-15.00.49.png).
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Fig. 13. Wrinkle ridge on Mare Nubium (LROC) (NASA/GSFC/Arizona State University)
(http://Iroc.sese.asu.edu/posts/799).

Fig. 14. A pit crater as a possible entrance of a lava tube (Reconnaissance Orbiter)

(http://photojournal.jpl.nasa.gov/catalog/PIA13518).
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Fig. 15. Schematics of moon’s interior and its creation concept.
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Fig. 16. A standard lunar stratigraphy [18].
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Fig. 17. Hydrogen contents measured by LEND onboard LRO and temperature distribution
[28]. The star indicates the impact site of LCROSS.

Fig. 18. A combined image of Moon Mineralogy Mapper (M3) measured by ISRO onboard
Chandryaan-1 (ISRO/NASA). The blue color indicates the enhancement of H,O/OH (https://

commons.wikimedia.org/wiki/File:Water_Detected_at_High_Latitudes_on_the_Moon.jpg).
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Fig. 19. A concept of extraction of water and other resources from lunar regolith [36].
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