Wi GsE %215 Part 1

BEREEE
ZNEFRAL7TtmENEEDAE
Al 32
The Measurement of Granite Density Using Buoyancy
MARUYAMA Fumio
= B

EAL BT | 2B 2 NFOKIE, FHOFROK, BhEMH LR aOHELMET S
FEEREAT o720 EBRICE 5T, BHOBREZRERD DL ENTE DH, MFEEM O Z AR 16
WAL ORERRETHEDTEZLDTH D, EHOELIIE, EBRHEANOE S R, FERO
FEMR LRI RE M, SHICHE LA ERN TV, FULET, 20O K. KL
W, HERCE, Za THEBEZHE L2 THISGEWEIE S, SA 2V LI3#EYTh -
7o ABf T 2 V7o ARERI, HIEME T, FERlBE2 v, FHOMEEED 5 72 DIC RV FEER
ThbHIEDVbrolz,

F—)—K
WE OB ELR fERE mER

B X
I. IZL®IC

0. BEOWNEDER

. #EEDOWEDFFEFERE
V. AEORIL & 5

V. ZOMOET OEEDHE
VI. &

VI. 4Gth0HRE

SCHR

B

117



118

7)1 % R L7 Ab R 5 OB O W E

I. EUBHIC

KT FNOFEBOBG 2RO L7212, %
I U7 B 7 540 Cd DGR S OO E A3
HATE R ERT, FHIAELHLTHLD
THERZEEZ o> TWE, BHEZAMELEEAD
WEEOWE L [HF IR | OBRE O FEB IR SR
TWwb, F72. FHEFA LR RE O3
EHIEDIC L 5 TRENTV S, TS DERIZIE,
BEVFRFEVPHOWONTWS, E512, MERETXK
& T Z25D 5 O &8 T 5 FEERAMT b,
FHETNF AT DN % PIREE 2R H35
HENTWDY,

ZZ T DR LB FREEZ VW2, %
FH L7 o%mEOWE R, FHORREEZRD S
2 ke L CHSEM TH 25 A XY TH B H
EPSMPIILE D) EER T ABKUEFLRBIED,
Yy P IERE (L) DA T, KIE, FHOFE D%,
FHEFM L7 R G OBEEOMEET-720 2O
T OEEE TR D 7200 K. KINE Y,
Wt Za oo S A OB H UL cillE
L7z

I. ZEOANENER

AR D7) OHBRPEETH Y, HREITET
KIECHHICHETE 20 — BRI A AT Y ¥ ¥ —
Ao THRLIENTE L, 72IEREDPSTZDT
HLilLv, 22 THFNEFAL CTHREEZRD S 2
L7z FHLZEZLECLTEDORMEE
A MET A EREWICEETH S,

I. EEOMEDRKRE

KIE, BIIOBEDOH. ABBEHRHEDOY
PRILAE BHAL) D4FEEE T, N OBEZITo720 [ ]
WIRECAT L7277 v FONETH D, &R 212
RL720 AINTOLREFIIME TH S, T
R IEHFEDOSLD EIZH) ., BrHEIZELT VTR
IEDOANIITH B, OEZBZ 5 EIROBGH =E I
WBEHETWE, ZL TR Z &L iEmS TT
ETWab,

[zZic,

HER T o CE b anH ) 3.

BEETARTAHATL L.
B[ g /ent] =& [ g ]+ #FE [cni]]

LI, xRk 2ERD, JFHZ RS 5
72D RFERE AT L7z,

[£3, —oEFxTAELLY.
KDOAST2E—=H =12, BLYEZVOHTHATDS
LCTE—A—DKIZLD, BT RFETHRLZRRT
AELE). ZTOKE, BB E—H—DREREIC
il e 9IRS 5.

a  FEERRER
cKDAST2E—FH— (587 g)
KD AS72¥—=—=1Bb Y 2ikd5b (6llg)

b %

HHZEZZTATLE).]
AR, ML R4 g 3205
E720P? BHNICIEEL NEXRY MV (EH) T
BI/R EE72, T, BD Y OEEEZM Y HEL 72
Hwi3200 g THMLZZEE X D 225D KREWVWOT,
CHHBEMOER TR D bh b, B DI
726 ES) RITIFHLEIT. B DIZidz6<
FHECTEZ L OEENFIT Iz, 22T Bk
THIAZKEICE D ZTENOEPSEL, KBBD
DEMTHTHL I LA FHHRSEL, T5L, %
DN TH 2B D ) AUKE T I H5AE L CHm
T5Z LN LB TE L, VEDOEFED
RO, TEHBAERAZI T 2 2 BT w
BEBENIANNTEIMED B - 72,

WRIZIE 725 FHDORE S DOHFTIITEIH)HE R
B EDNbPol. FITRIL, ThEfioTE)
Lo TR RO DD EZ SE72,

[TIEZCT, REDBEEEZWMTATL LY.
A ERFETEHCRO IR HHiz L) 2o
TRDZHVWWTLE D ? ]

BHVICRELLFHOREZIZ, BLYVAWL
DF7=HERL72) KOESIZEFE LW & & FiffEE S
B SO KOFE=1g /i THDH I LERT L,
AL, WML EREF ISR 2 L2 HfFTX
7eo NEOEFROBEOPIZ, AATY) V& =%l



Dl THRER LB Z EITENTWDLEIIN
HVr7z,
CTTON—THICEBRICAD ., s s &R

BDYD2oOEEEWEL 72,

[B Sy d:
#Elg /o] =H 8 [ g ]+ 8 [cn]

WRDE R L HRHED» LBEEERD 5.
CAEOEREZNS.
= —ITKEAN, BFEP)THEZWS.
c I, KDOASTZE—H—I2, BFE20DHTH
ATOLLTE—H—DKIZIED, BEFRFET
HEx2llb., 2ok, WEPE—7h —0RER)E
Wi WX HITERET 5.
W2 ERE 3N oo R E KD 5.
FEREAM LT 2Kk0ES (B8) 1%L
W,
KOBEE p =1g /i V), LD 72K G
DEEED DD 5.

B EREET .

C B

v e | BbY
ABoEEm(g] 81 201
Kev—h—EEM[g] 584 583
KR 2 LDz & D 615 608
HEM[g]
B OEREM — M [ent] 31 25
g /cni) 26 8.0
D #%
E &)

TNW—THIHERERERE S, o7V —TF
DFER E K S 72, fEEIZOWTIZ26~27g/
ciDMEDE S, FISfEIZ26 g /i TH B, BHY
1382~83 g /el DA S, FIflI383 g /el T
H5,

RS OBEDOTPIHMHIE, ST IC X 5 £263g /
alTHAHDT, RWEIGOLNZEEZbNS, B
H0IL SBOBEE, TV =7 527, 4:19.3, 5787,
88, $1113g /e o ER B L, $hei T

Wi GsE %215 Part 1

LEENLRD EEZOND AT VL AMIZT5~76
g/ TH b, LMEaDEEITENMILTVIZ
LOBEICELSEETH S,

N. ¥R EER

BT A SR RAHIETIT o 7228, 22Tl
142 N0 Eeak % LT ISR Y,

1. FRERORIS

D #%

CAERA DB DEEINSL T AT AL T b a,
AL EDOHBREAD T EATEFR TV an ]
59 Ho

A EBLYVBFALE— A —TIio72DTIZL
DO EDE EIKOEEI M- TLE 572D
TE— 7 —%20MBEL U2 IFEEINES LR
Ab759 Loz,

KDV DDORRTEENDH Db, Hir
Wz EZE>THLEIT NS b BENSDH 5,
cOLDEIEICOWVTHEZ L LS LIEMELR T —
ZAEND Db

CREMCD DT IUE, ZOSEED o TIFEN
DIFANTNE LB D b

‘OB KRER N EIFTLE ) OTMDOEEIZE D>
TLFE ) MEEDD S b

- kD ZWEOERFKRETNITREVIEEFHD
RESHREL RSl
CEEPRECEEFNNSSEEINSVIEE
FHIERE w2,

- KRDE SN K o TEEDPZALT 5D Tidcels
ARV =Tl WKELRYWHIEZ DN
ECHlETE L L BTz,

- ETHMH A HECTHELFIHTTEZ20OTVS
WAHRZ A TE %,
AEEEHITAEE VW) T ETEEICRZLOEL DX
eNbb LB 2N)

- B DOEEIZ AL e DD B DI IK D% )
NETHbo

cEND R CTCRVWERIIC 5728 B,
CWVBVARATRNEEARAPEE]TAZ L
MHTEZI,

119



120

7)1 % R L7 Ab R 5 OB O W E

CHIEEWD 2 L TEZOYWEOMBE R E] TE 5o
ERCHER B2 LTS OO, Kz K

OHEND,
CEOBLF UL SVORERIC R o7, 2AN)

- HOFETEDOEENE ) b L & Ifio7z
WIAFEEBROWHE L7, K2R TiEWwiFZwni o
RLEED/NE D DM Y 12 v E RS 72,
PR ENEFNORELS R D,

BT OFHAVNE O TIER T % L
B DILHEL o

Sk B L FMEREEHICHTTLE D L AEIE
boTLEIDTREDITRIFUTNIT v,

C IKRHIZIEA TV 2 52 ORRE TRERIE VA 5 6

Fzilad - H3IZRT .

- ZOFERNS, EREOUHERIT TS, (F
#ika) 2 A

cEBROTRE LIFCwb, (b)) 5A
cWoEZTPR LN, (cl~c3) 3A

- ZOHETHOMEKOEE» NS, (D) 2A
CAEEEITEE V) T ETHEEICRZLOIEL DX
NHbHERS7, (e) 2A

B E OB XL A3d B OISR H5E 9 2
LTHb, (e) 1A
CBETURIRETE S, () 2A

b
]

0 5 10 15 20 25 30 35 40 45

AR

W
v B
&8
# H
Mo

EL ETEEIESOE

Wi
4

o o
B
(3
3
=
bii}

=

OHFETHODEOEEIF AN S

4

EETHEI DD S
FOfth

Lzom:n

X3. ZEROECH

E &

chREREW ) D AR EDHFEOEEE MR TH
72\,

CARYN YT ERLTHLTELDIEBELLA
WL I E S22, (TA)

- BHNDIEI)VEENRELL TN, AAYVY
V=TV ODKREfE I N2
PETIIwneE s/,

AR AR =R EThRwERRL LW
EHS T f2%, HEdD I AICHEIZIH
RLEZENFNTELZDOTESLS D LT L

C B EDOBENIIZRA L -720TETH
IEHE TR kg2 ol RoTWTEL
Dol

cHREPKRE VS E TR bNZgT &
CEBEXFE L

- FHTHEICHNON D Z L IXwzg, 2AN)

M EAE OB L A TIHBEL TV TE
W7z,

AEHBAEHh TEIPHZ T EiZ5s2o0 %k
Dol

AERBAER h DNHMEZ B 2 LW, (2A)

- NOFRZIGH L CTIERGZHEOEEZ RO SND
CoOHERTIvwiE o7z, (BA)

CEWEEUL L THOWEL | DH 5,

CFEEORDFTVRL oD bhotz, BEICELST
MOWEKLEDODibrEbDELBLLAIVE
oz,

CINEFEBD AR ST DI B ERT LB
RIRELRDHR5 EbP )R T MAETEE L

CEBRETLHIEThR)RT o7,

CBEORDFRMEL TBW O TERD AL —
ANHED BTz,

KL DEENIRENZ EbI o7,

CAEEEOMEEMSL LN TETREDP > 20

CFNERFERTINL»o 7,

- RIEBEDJAAD 72 B EAEDTD & O THJRIRE T
TIDOHPLFE L VEEL 7

- PRTHELBVOTRWERZ LB/,

BN ERHICERE R T I ENTE

CFENRRZH5VTVWBEZ EZBRE SN TEE L 720

KON T WA T DICESIZlb - TL
HEWVI)DITITEN,




KOFT ETICEDT LML DS TBL LA
725

FEELR - P4ITR T,

CAZAVY) U F =R THHRENDbRL L
WZEBWTWwD, (FRED 9N

AR AHHICRD SN2 LIV T WA, (g)
3N

AEHRAEH ST B2 LI WTWwb, (h)
3N

S TRWHETH L EEZ TS, () 4A

ATOWE» b D, () 2N

AR OWEZ MBS Z LB TE TR 572,

2. R

LAR—= MOEFEDFR D HRD T & HH S 502
Lol
HEFEDEZITIE, EBD S Do b Ibk S OME D
P oM Twiz, FEEROME NP TRTRE HAH
PNTWIze ZOHETHOYEDOEE LN S &
Z 2. EHITMELTARLEVWL DT LN T W,
BECTWEAIFETEDLEZTVD, HURERT
WERMZZZ XD T, ZOHRD TV —TEE
TG L CEBRPTE L )72, T2, WE- 72
A LTS EPD, cl HEm TR TH S,

21

B
W
[ ]

I I L]
10 15 20 25 30 35 40 45

o
-

AR
AR ¥ LTHERN TSI LK
BELwThg
METRWAE

FRHrFEECTEIEICRE
ERRERNFETC R LIRS
BETHOHNEN DS

O EE .

0t

Wi GsE %215 Part 1

HATOLHBEIREVIIEFIPKRE N, 2%
TR LA TH Do 3 KIRDRERS THEIITE
ILL Ve FHOKE SIEIWMKROKIZIEA TV B1K
FEAREVIERENT LR BETHHTAL T &2,
EAIZIE, ARV ) vy —F R THHRED
bhb I EIENTWD, T L THREMHICKR E
DEEVTWD, TEHRIERAITL 22 212 B
T, ETRWHEEEZEZ TV,
DEO#ER LY BEHETKRIERTE & FE L,
G A G OB F N CTHET 5 Z 0%
Bk, ERBERZSICE R OMREZ RS,
HIEFET, EBICHNRERTH D Z Ehbir o7z,
COHET, WACALYROBEEZMELTH B
BLAWVWEER BN,

V. EDMOERDEEDRIE

COFEOHEMEERTRD 720, KA. KL
Wy, EREE. A O0HE O HA DOEED [
CHETHE LER3ICE LD, MEL-aaiE
MRS T B AR (RS R A) T [Hy
DFETHCTVWELDTH D,

K52, HAOMEEICPEZEIE Lz, f%
IE, KiEE26g /e KILEHW24 g /o, HERG A
24 g /ey BRRE27 g /el o720 AL SR
EIEREBICB2N, SAPBLLIERTHLOT
B A DBEENRKNE 25D TE B, Kl
B KA A5 TE TV 225 BIEAE i
BRKEEL VNS CDRIHRETE D, —HRIGIZ, K
BEIZTrAFERLT VI ACEGEAIEAS 1L
BEINEL, T AV ARBICEGEAIT RS
IECEENREV, BR3OMWEME RS L, Fo
IPWERS S MBCE OB R D /M E L, HsolTn
FANWEEZREOHEEI RDRE L, H LN
LT,

ERIOMEMZ LD L. HRAEOREDHEEIX
RRNEV, ZOREHIEAIZA LN LIRETH -
720 HILVROL DT, HFVEF->T0iLT
BEANEVEEZZ NG,

R D701, #EHRHAT CHE SN/ EHO%
FE (H R O FE" & EH3IR Lz, o
BODBEICREEHHLIEE2EZLDLE, DHD
WEMEHE L —HLTnD,

121



122

7)1 % R L7 Ab R 5 OB O W E

NI e, BFRCTHENEMHLS
AOBEOWEMIL, WINDHRYLHIIL > T
HEEZ LN, ZOFEBELOMEN SR INT,
2= 3h T B ALRE 2 FV 2 DY TH - 72,

VI. ¥&8

KIE FHOEEOH, FI1EFH L TEmE o
B MRDEBHLIT W, BB LD B 2,
Wik L CTaAEEYTH % 0% ii~X7,

X U®, BEREBTEHEN AN L TRoKkiEz
RODLZENTELILEEZSEZOT, FHI0
HRAET D, ZOBRDO TV —TEBRTIIWMELT
FEEHBTEI LD 72, EEDELIIE, BT
D LEF, S HICMEL TRV D, FEERD
FEER TRIREmMPBIT O T, AhHxH
Wz RIZDWWTIE, 0B 8IS SO B IS BT
by BWEEOHEIESN, EEEE v Lk
WY TH - 72

INRF - ) I S o (o =i o ENAVAR O A
& B0 AE RS, HEIEMET, ABoEAD
WYICT, EWICHNBERTH L Z b o7z,
COHET, WHAWALYROBEEZWELTH B
bLAVEEZLNS,

VI. Si£0RE

WAEOFM 2 W OZIETHN D Z L IEEIMH
BT, AL FR A Fo TERAITE 2. FICAE
KBTIk, BROAEIIM P ZZ#HTERVDT, H
FOFMIMNLZENTELILIEINLVED
720 SHROLWHOBEICHFOEMNZIY ANTW
E AN

ik

1

PRIREATHE - L H I BAS, TH A EEE ] B
Tkt TE AR, (2016).

FilE G, (7)) & ik o % EellE | [ B
HI, 59, pp.267-268(2011).

RIpsER, P OER KA ZM LD 5 &
%5 ? )1 HEE], 60, pp.194-197(2012).
HEER AT, [ BER AT ) 276 (1991).



Wi GsE %215 Part 1

femsDEEDEE

24F A M R

Tl TH > TE LM EDTH ) T, HEZHNTAIL & 9.

ZIZ,

#EELg /o] =H& [ g ]+ HH[en]

9, —OEXTHILLY.
KDAST2E—H—12, BLYZODLTHATOLLTE = —DKIZILD, BFRFETYHRZMNT

AELED.
ZOB, BLOHFE—h—0BEREICNZWE ) ICEET 5.

a  FEERAEE

KD ASTE—H— ( g)
cKDAST2E—H—12BH V2D 5 ( g)
b #%

HlizZ2TAHATL LY.

TIXZZT, fEREOEEZRTHAELL).

A HEEIEFRHTRDI T, Kz L) RoTROLELVNTL LI R ?

‘R BT bt

123



124

7)1 % R L7 Ab R 5 OB O W E

B Bk
% g /o] =H & [ g ]+ HHi en]

WEDE R E PP D HEZRD S,
CRBOHERZN.

CE—=A—lkE AN, BEFEP) THEZNS.
I, KD ATz ==, ABZ VDD THATOL L TE = —DKIZHED, BFRFTHEZN 5.

ZOE, REPE = —0REREICMN VI ) ITTEET S.

SR 7B () D B oK RO 5.
FINEHAEDH L DT 72k E S (B #) 125 L.
KOBEE p =1g /ciidk ), L7k G ORFED D 5.

HIERFST D,

C  FHEBHR

Al

BLY

AROEREm g

Ke€—h—nEmEM[g]

KBz Lot E0EEM [ ¢]

B OARM — M [eni]

g /cni)

D #%2

S
o)
i

anl2 el bp2




WA EIIZE 215 Part 1

s e 1% (FLAKR)
[ g /cni]
TEkiE 26 263
A 24 237
paiSEa 26
v 2.7 249
AR iy e
] 21 2,62
i 26
I H )

wa 26
R 2
el 24
R 24

Herin
sl 27 246
B 26 242
e 17 215
sl 22 214
VY e 2.6 257
F -t 26 258
s 2.7 2.66
R 24

e
LT 20
WHERLV YT VA 26 279
RERFRS 25 267
AN 32 280
ik 27

WEE (HAREZER) [ g /end] I3 3CHR4) O,

BEXS SA0NEEDATERER

125



