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Fig. 1 Habit variations of calcite according to crystallization stage. (after G. Kalb.}
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RalbPD@f5i T4 %, G. Kalb (1% < O il S h T B 28 0BARO BZ0 5, il
OFFA & fhith stage (RncahiifiBe) * oM IBICRT X 5 0 BRI EET S - &
wahdb 1z, T ndoh hydrothermal stage OFIMHA BRI, HOlk - IF ORI - Kk L 28
D, %5 hydrisch Temperature der Erdoberfliche & 7c>Thbite (0112) # » 4 7¢
SR, BoZEERAKE WS LS BEEL, FhTho stage TR FEZRL TV &
LT D, EARTE, B L G BRI OFHAEOBE 7z 558 L
T ZTOMELRIRENS EO—FHEE LTRAVC DRV &0 5 TR E DT i, TSR
Wz & &5, RINBET - NI HE - TR BRI TIEEIFS % 5500203, ¥
TSP GER O & i & OB AR O 21T % £ Ttz b f;%sof: L53Ths,

D XS, HEAORE LFMOBIE TR TN OERE L EE o LT 5
O rFHIR, LieAoCo R f# e b R o2 T 5 - L A TEELE L bR
I5L, LRI INEBHEHRERO—FEL LTHVA D LA WEEE A 5, L oT, F
0 D AL & RHIR OIREE & 2 BIRS1 T, TOFURABHL AT B L\ 5t DEiinss
IR IR B TS 21000 b e, TN EERER Lo—$md L T 2 WHekE» b 7o s
SV S BB AT, FREENCHEREGC BGOSR AMETE S L v X 5,

AT, SRR ERGYREE 3 IS S TV B FFA OFER LT, By 3
KL, TR LThoOBHFBELHIILTA25LE 1RO L 5 AR B LIS, Tibbd, con-
tact deposit, hydrothermal deposit, i # ® JHAaH I MR E L<h b bha i o3+ %
AU U T4 o HEREE A S F e S L, ¢ (0001), e (0112), m (1010),
—scalenohedral face {khil} 7t X CEETHIC 3o\ THERASES <, BB D oo T HzEE 2
<7 v, “+rhombohedral face {hOnly, —rhombohedral face {OkKlY, a (1120) 7+ ¥+
SRR T, ¥/ +s {hkil} 13 hydrothermal deposit Mo & DA% SHEA T X 5
EEOBFEREC 2L, kI Tu AR ToEE W CERM T2, 8 2
KOFBRIEBND, Z0FRLIEEEOBE L ABEOMINNHD b, FOFRBELI IV FL
Vo 2L S BBECELIBEL Y, =S 7 hydrothermal deposit 1=\ CH
B E I AR X R R 52, 2ROBR E LTURzES Ly 2 vwab, S b0l
ZEHE - HEE L oMz B AT, 1L 5 1EEFEL LTHRMm: LT LT
D, TOMENHEOHERYEATER LTV A0 L2, Sk & Ao
MiZRLTW3LDEELTIVTEA D, 2752, Bk GHchBgiiiE) & e o
DRI T D EBEL D ENTELTES I,

o=, @BRERFCETZ L0 OWTHIRL TR 5 L, FIAEmREINTREos <
PETFHRE R L TW 50 L, RESINOBH IR T LAKSIRD § O D FA £\ &
DTHBH, TOLIRERIC L HMEE &b, 1 @RATLZOMBMTHT Lo TRfog
[RATHECRY NP N N



Table 1 The frequency of appearence of predominant faces
of calcite according to occurrence
from data of the ‘“ Minerals of Japan’ 3rd Ed.

Wi contact dep. hydrothermal dep. | single vein
form |
¢ (0001) 4 w0z | 7 10.5% ‘_ 5 ‘ 9.52
e (0112) 4 27.0 19 29.0 5 9.5
m(1010) 2 | 13.5 4 6.0 | 1 | 2.0
a (1120) | 2 ‘ 4.0
+R (KORL) 1 6.8 5 | 75 | 8 15.0
—R (OKKL) 6 | 9.0 16 30.0
+8 (hKil) 2 13.0 23 35.0 15 28.0
—S (khil) 1 | 6.5 1 1.5 ; I
¢, +R, —R 1 | &5 ' i
e, +R, —R l 1 1.5
m, +R, —R | |1 | 2.0%
Total | 15 ' 66 53
contact dep.- --I-in contact metamorphic dep. ; Calcite vein penetrated contact

metamorphosed crystalline limestone etc.

hydrothermal dep.- - -in hydrothermal ore dep.

single vein--.-Pure calcite veins penetrating tuff and non-metamorphosed
limestone, as well as igneous rocks etc.

the last three forms: .- -three faces are equally developed.

Table 2 The frequency of appearence of each faces (irrespective
of size of faces) according to occurrences
from data recorded in the *‘ Minerals of Japan” 3rd Ed.

occurrence|
contact dep. hydrothermal dep. single vein
form e e e = = L T
Cc0001) | 5 | 20.0% 9 | 8.0 | 6 | 6.5%
e (0112) 5 20.0 17 | 145 ‘ 8 7.0
m(1010) 4 16.0 12 | 10.0 6 5.5
a (1120) none none 5 4.0 ‘ 7 6.0
+R (hORL) 5 20.0 16 uo | 21 18.5
—R (0Kkl) 2 8.0 17 | 145 | 2% 23.0
+S (hkil) 3 12.0 30 | 26.0 | 37 33.0
—S (khil) 1 4.0 8 | 7.0 I 2 1.5
D (hh2hl ) none none | 2 ‘ 2.0 l none none
Total | 25 ‘ 116 '_ 113

occurrence- - - -Same as Table 1.
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T, AWHIZSE kA OBR A IR A IEE X LRI TS & L SRR DTS S
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Eo~f-z b OBHRE L0 Kalb o9t 6, bHivhbiul Bgn o fifgbii o
DRI 2 K E BRSSO L TUT D L NTE LD TH D, 0T, HFAD
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Fig. 2 Ocurrence of calcite vein at Fukuhara. (after T. Hamada)
Gr:---granite, L----crystalline limestone Ca----calcite vein,
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Table 3 Crystal faces of Calcite from Fukuhara
(Determined by two-circle goniometric method)

base ¢ (0001)

e (0112)
plus rhombohedron r (1011) M 4041) (6065)
minus rhombohedron f (0221) (0.24.24.1) 1(0445)
(0.9.9.10) e (0111) (0.10.10.9) . i (0665)
¢ (0554) A (0443) II (0775) (0885)
(0553) (0774) (0994) g (0552)
(0883) 7 (0441) (0771) (0.12.72.1)

plus scalenohedron

2, (6.5.11.1) & (4371) ¢ (5491) (9.7.16.2)
x (7.6.13.1) (17.16.33.1) (7.5.12.2) (8.5.13.2)

(24.8.32.7) (8.7.15.1) (15.14.29.1) (11.10.21.1)

minus scalenohedron

(12.20.32.1) (2791) (3473) I (3584)
(3.10.13.3) (4.20.24.17)
plus prism m (1010)

minus prism a (1120)

diagonal pyramid (1122) (4481) (7.7.14.1) (2245)

P, MR AR CE ST OREEIRES IRV E o Cv B, EOREEIET ST
T, RN T O G HiE LMl 5 85446 ricon T, BRI X b il
fOlto, ST & LTBEBERIZ X 0, ¥ L LE M (4041) %5\  (0221), T
1. scalenohedral face 1=k % /IR X270, FORUALERD B, BE3RITERT
I B e BT OIE S, REMIC OV TOIMF — 7 — 3 4L FTRT,

CRHOSEOE S 31k LT BT 5 L0k ¢ (0001), r (1011), M (4041),
(0221), 2, (6.5.11.1), a (1120), m (1010), I' (3473) T, ¥srL-HE LThb
bits b OB oM & (4371), p(5491), (9.7.16.2), (7.6.13.1), (17.16.33.1),
(2792), (0.24.24.1) %<5 %,



Table 4 (1) Measured and Calculated two-c1rc1e angles of Calcite from Fukuhara

Index f . l- L
meas. ‘ cale. | meas calc
¢ (0001) | 0°00/ 0°007 | - | —
e (0112)
m(1010) 90°00/ ‘ 90°00/ | 90°00/ | 90°00/
a (1120) 89°56/ v 60°01 | 60°00
+R
r (1011) 44°36/ ‘ 44°36/ | 90°00/ | 90°0/
(6065) 49°49/ | a9°a0 v G
M(4041) | 75°47 | 75°47 | " v
—R
1 (0445) 38°36/ | 38°17/ ' 30°02/ | 30°00/
(0.9.9.10) | 42.5° | 41°5%/ | 30.0° y
& (0171) 45.0° | 44°3¢/ | 30.0° v
(0.10.1_0".9)! 47°03/ | 47°36/ | 29057/ | v
i (0665) | 49.5°  49°48/ | 30.0° v
& (0554) 51.0° 50°57/ 30.0° v
(0443) 52°16/ 52°45/ 30°00/ v
(0775) 54°44/ | 54°42/ | v y
(0885) 57.5° | 58°00/ & 30.0° | 7
(0553) 50°04 | 59°02 | 29°57 | v
(0774) 59°40/ | 59°54/ 29°55/ ”
f (0221) 63°08/ | 63°07  30°00/ v
(0994) 65°25/ | 65°45/ | ” y
(0552) 67°45/ | 67°55/  30°15/ | ”
(0883) 75°06/ | 75°05/ | 30°0V | 7
(04d1) | 76.0° : WA | 0.0 L
(0771) | 82°03 | 81°45/ ‘ 30°00/ | v
(0.12.1'?.1)! 85°14/ | 85°14/ | 30°00/ | 7
(0.24.24.1)| 87°40/ ‘ 87°34/ | 29°53/ v

46 crystals are measured by two-circle goniometer of V. Goldschmidt Type A.

Adjustments- - -clevage {sometimes M (4041),

max.

y

Size |

2

w 28 8 B v oo 2 0wy wn - = ®e o0 e B

No. of | No. of
xsts faces
8 8
3 6
13 38
27 75
1 1
29 84
2 4
1 1
1 3
1
3
1 2
2 4
3 6
2 6
2 4
1 3
22 57
i
2 4
1 1
1 1
2 5
1 1
3 4

f (0221)} small circle method.



Table 4 (2)

(2245)
(1122)
(4481)
(7.7.14.1)
-8
(4.20.24.17)
I(3584)
(3473)
(3.10.13.3) |
(2791)
(12.20.32.1)
-+
(8.5.13.3)
(24.8.32.7)
(7.5.12.2)
& (4371)
(9.7.16.2)
e (5491)
2,(6.5.11.1)
x (7.6.13.1)
(8.7.15.1) |
(11.10.21.1) |
(17.16.33.1) |
(15.24.29.1) |

Measured and Calculated two-circle angles of Calcite from Fukuhara

0

meas.

34.5°
40°32/
82°08/
85°12/

52°19/
60°01/
63.0°
74°44/
76.5°
87°57/

74°44/
76°29/
78°50/

80°957 |

81°40/
82°38/
83°52/
84°48/
85°28/
86°52/

88°04/ |

88°11/

|

[
calc. |
34°22/
40°32/
81°40/
85°11/

52°18/
59°46/
63°26/
75°27/
76°02/
87°56/

74°56/
76°10/ |
78°58/
80°32/
81°41/

82°36¢/ |
83°56/
84°52/
85°34/
86°497 |
87°57 |
88°18/

(4
meas. cale.
|

59.5° 60°00/
60°00/ 60°00/
60°50/ v
60°18/ a 7
38°44/ 38°56/
51°40/ F1O31
55.5° 55°17/
42°39/ 42°44/
421/5° 42°14/
51°52/ 51°47
67°29/ 67°34/
76°05/ 76°12/
65°37/ 65°294
64°30/ 64°42/
64°07/ 64°07/
63°43/ 63°40/
63°02/ 63°00/
62°42/ 62°31/
62°20/ 62°13/
61°17/ 61°32/
60°57/ 60°59/
52°13/ 52°26/

Ref.

max,

/4

max.

max,

o > O W W > W W W OB O

size | o | Baces

M 1 1
” 1 1
1 Ll
S SE i
L f 4 6
M| 2 3
s § 2
S 1 1
S 1 2
s | 3 6

|
s 1 1
s 8 | o
2, 3
10 25
15 35
14 30

L
29 137
5 14
4 6
il i
| 2 13
Y

| 1 1

Index, o calc., ¢ calc.,- - -most of them are calcurated by T. Ito’s formula.
Ref.- - - -degree of reflection of faces.
max.- - - -faces showing no image, measured at maximum glittered point.

Size- - - -average size of face,

L----large,

No. of xsts-:--number of crystals,

M- - -medium, S----small
No. of faces----number of faces

A-..-very good, B----good, C----not so good
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CHhBEHOEMIBLRISPFERL THD LI, ROIFIZHMTL o LM TED,

i) base c (0001) G
ii) plus rhombohedron (hORl) +R
ili) minus rhombohedron (Okkl) —R
iv) z e (0112) e
v) plus scalenohedron  (hkil) h>Fk +S
vi) minus scalenohedron (hkil) h<Fk —-S
vii) plus prism m (1010) m
viii) minus prism a 1120) a‘
ix) diagonal pyramid (hh2hl) D

£ 5 BHEGCR LIRS TR E NOEROMEE T, oRECHEORIRCIZES &
REEWE L T 5,

ChD YOI b O —R %10 +S HT, HIKCIRELTHLL BHO S
HOELAED, COFEDNTRMEAD,

base ¢ (0001) G HHFHHENC S W TRER L LThHBbNEA, MWPCELCHSTK
Bic/he e b, BBFHAICEA S b, HICHE CRENIRE TS 525, Fikadic
LRI BARTILCCRIT L 70 h,, LI LIE e (0112) ~5M b 53 LR A5 L,
T D12 Z OE & OO FINC P47 Y ERA AL, B ¢ mS e B e ¢ & & OMA
GHhETHBRERTWE 2L 455,

plus prism m (1010) % % 7= WIFHERC & b bR, ¢ B LREA TR A RS 50, 55
BTG R ERD B D, RO FEELHIR E L, EiXssirhRETh D BTk REt
HINETL . )

minus prism @ (1120) 33 X A XHIC+ SHEIZ L i oTh bR, BITATE TR 5
DRE SBFREL oo, +S &0 OB MR B, AN Lig L
+SE L OMAREITH D X DAz B0, AN CIET 5 &, +S BB 5
AL a WORTTH LML, ¢ L ORI THS = L ithh B, % Fodsilio
SHHEFICR T, @lZARE SFEL, a v r LML KT 5,

plus rhombohedron & LCix, r (1011), M (4041, = <Fic (6065) » 27
%ﬂ,bfﬂ%&ﬂ&ﬁ%ﬁfﬂb&%%ﬁﬁomﬁ%&#%%WEic,EGk%émﬁv
IR 72, I AR S TH O FERBELBILT Do FU RO KGR CrEA % < R6E
T Tty

minus thombohedron (% f (0221) #3:: 1, f 3L THE 2T —R L LT L
LI, ZEOBEO 5 B0 0nOMAGhE L LThbbils, SIciUHoRREIT £
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EHHELT, f 28T 2~3HMOE TTE TV ADMRAM . Tt f OB kE REL
TVBHH, FlUELIEMD —R OFNRELFEELTHDZ 2355, f BT RN
RITET, (3:AEERTOMMBRRORKIC, o TRTOMNCHIOTHED LD,
RGO TAZSBEL TS, f 226l —R EEZEHT, 7o L
THELRH 2R T 2 2 2380, & OSEE—FEA~DSMMETILL {, F—ER#ERO LD TH
AT 2 A b L AT D358k X OB OMA R b BEoT W5, —R Fik (0.24.24.1) %
o E VT 2 LTh bbb 0T, oL f 26 4SMELid Tkt X 5
ThBo

€ (0112) 1t —R WIIBT2 LD Th B2 FONHE L OHL £ DD B A THD —R
LR L TELCENR I, & OEGAFREEORMC TR E {FEL, SR
OEARE & 7T, WICEBHE & i 3RO BRI T e RO EIRAE DT 5%, R LGBl
R E T, T LEHE D EIRAMEL T2 2 2 bbb, RENTEUFTI 7z, '

diagonal pyramid VSIS E bbb, BEBHE & OFCAMT /oMl L <, W
DERIRRTEH B,

plus scalenohedron (% £, (6.5.11.1) %3 L THIC SHOENH bbb, §RIE7K
FEEWIRERRL, +S % e LSRR o TR IC X 2 W8 i/ b UPiEE 24Ty, +
SED o, ¢ lidkiliET 5L, WFROELEHERHER L, ERSECHE OB 5 K
HELZEAT WD, ZORSEERFOMRENDHEL A T LcHEH X 0 @[X%’Cﬁ, T
DO EHE L RSB T & OB WCRE A DL TORMAEI A FEARI D, FEH O
BHEFF2THRDE, LGRS AR 1IEFECSWTT Oy O BoE Ry =+, ok
O A6 FOE X b o S AR, 2 TEET AR—0EER Y T2 REAVELT S
LIRS, 2% B, (6.5.11.1) »3~ATHMEH LD, o 3~27 X h o R4t
dcik 2, (6.5.11.1) w45 o, ¢ flimT o, ey v (5491),
£(4371), (9.7.16.2) %%, #3E +S L LTELEEE{0ED 1\ LEESS B
bbb, 1RO +S EieowTo FEifils AR —BIZ 5T 2 LS5O TH D,
LR 2 (6.5.11.1) 0Fne:bhbhBERNRL L, # b5 LT OMDOIERD S
BBV Lhbb, ILEA—FERIFRORKIC OV THRTS, bhbhoEmiERIERLT—
LTV, K LA RIREREBETkel, £, (6.5.11L1) »Hi:LThs
WCFEACR LI TS, TibbobOoHEEND, +S EHIEL—FRINC—ZOEEOHIC
IOTETHZLIETEYT, b2 B2 002 WHELTLMERTER, LirL,
Z T R RIS SO S CEROE T, 1#EREbLbb Tz i L, FIRKCHEIKL
ThHEEALRTOER LRomS, HRFLEA»L HEHLLEEEOLOTHEY, Thb
D5 (24.8.32.7) s 10° (17.16.33.1) 3z L3o 2, (6.5.11.1) ©—iFEHEINDH
L RIHO LD TEH D, T (24.8.32.7) 13 8, (6.5.11.1) %3 &7 5 IR
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Table 5 An example of exact goniometric measurments of
plus scalenohedral faces of a crystal

Index = ks | 2 v ) R
| meas. | calc. meas. 1 meas. 2 calc.
r (1011) | 44°36/ 44°36/ 85°59/ 90°00/ 90°00/ A
” : 4 ” 205°59/ ” ” A
” . 4 4 325°59/ s 4 A
(9.7.16.2) | g1e46/ 81°39/ 111°44/ 64015/ 64°11/ B
2, (6.5.11.1) ! 83°35/ 83°56/ | 232°5% 63°07/ 63°00/ B
2, (6.5.11.1) | 83°54/ 83°56/ 298°57/ 62°58/ 63°00/ A
(9.7.16.2) | 81°85 81°39/ 351°39/ 64°10/ 64°11/ B
(9.7.16.2) 81°35/ 81°39/ 60°00/ | 64°01 64°11/ B
2, (6.5.11.1)  ogseaw | 83°56/ 59°00/ 63°017 63°00/ B
|
7 (5491) [ 97°26/ 97°27/ 52°10/ 56°11/ 56°10/ B
(8.7.15.1) | 94°30/ 94°29/ 53°45/ 57°46/ 57949/ A
i, (6.5.11.1) ! 95°31/ | 96°04/ 143°00/ 57°01/ 57900/ C
2, (6.5.11.1) | 96°18 | 9604 239003/ 56°56/ 57°00/ B
¢ (5491) ! 97°00/ 97°27/ 239922/ 56°37/ 56°10/ B
r (5491) [ 9746 97°27/ 292°00/ 56°01/ 56°10/ B
2, (6.511.1) i 96°01/ 96°04/ | 292°56/ 56°57/ 57°00/ A
! I
meas.- - - -measured value calc.- - -caluculated value
¢ meas. 1---.direct measured value ¢ meas. 2----recalculated value from ¢ meas. 1.

R .- -reflection
Parenthesized two or more faces are calculated from angles of each reflected points
from one face.
Adjustment- - - -small circle adj. by cleavage faces.

nERRckE T, @ (6.5.11.1) & r (1011) & D4R\ Th bR 5E T, JEFICHE
RS UARER 2L, Bhae 2, (6.5.11.1) L iECEETSH Y, (17.16.33.1) =
p (1120) %3 : UrdERica b, g st oLk ol fiin b A< dh, 2 FiE
LIWSITH D

minus scalenohedron (ZUHAHEIORREIC 2 By, $IEEHRE X OV EURGAT © FEahe B
L LCh bbb, I' (3584) i SISHIREIE hfro Rigsh o KRG LE T,
(12.20.32.1), (2791) % ¥ 1-¥HFERC 5 Db, ##EHA, BFLIETHS, o0
b (3473) EAFWHRERT & 70 5 B, (3.10.13.3) EARIE T & St 5 /NE
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Thb, =S EiE +S HO L F /R LRI L TEDS, W onoE RO ERN Lo ThHE
RERTVLHHOLIELREDY, WTFROBE LEFEEE LEREC o Th TR s\ T
PITIFE LT\ D,

I1.2.2 & b i)

FESEOE O R A SRR, KL TR 63T bith,

F1A okl X OUEREAR A

P IR ATIEINGY

3T HHRGAR

AT +R %k b 5 RAHREH

HOHM  —R k3 5 ARG

BO6T —R %A T HZEEMAGEH

BT a &3 T DR

BT S BT 2 XMENE OREBREDN, B I0HEAGbEOMEL > Tt
DI EFFT BB, FhbOE A OV TRICHBRLAATT 5,

B kg X O HER

¢ HO X < FEE LT, WEko b o L EHHR~EHGRO & D & 03k D,

Ia® cmTl: ¢, m OZ LD AW HOASERE, ¥l e fifiFRIC 4 mm, c i
= lmm BEOARTITHD, BORE o FERLIEERT, choinEAMEL, B
L CERENE S o T WA, EiRWTR LT,
cile~SE LS LT3 B 2boThBHicwd, Ei/”ch:::Ej
AR AT D Z L2355, Z OBiREERSRE
R (55 3-1 XD,

167 c+SH: EHUkAR Uik e fods Ml L LB thb 2, —Hicix
oMz x4 75, ¢ (0001), M (4041), f (0221), a (1120), 2, (6.5.11.1) &
hich ¢, & 35, HilcllFRIOEE & afilh
MOES &0 11 BEOHIRZRTH, LI LT £,
PFEELTZ O 2: 1 BEEHIMERE s 2
oo FLRERMTRO MAAEFEL 4o Mo
FEREHINE T o TV B 2 2L B

FEFRELSNE (0883) 3 f OTF4re M x oz,
(3.10.13.3), (8.5.13.3) 73 f » 2, L oBiH->T SRR ST
BobIbZ EdbaRTRLNTEHED, ¢ DUFOEILRI RS v7T, A3 ey
[fic 3~8mm FREE(% 3-2 X)),

Fig. 3-1 Type la
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2R ETERI

e (0112) OFHE X >TEM-ST Hivs Bk LU STTREE ST,  FURASERRkE R
LB WEAORENE TIBNERICE 5, FAERCtR X OEHE 0L L BITHN TREER
IRBAEBD b, WHEALAVMEATHH L, =0 83 - 4 - 6 WS ofERn s &
HLTw2, e o Mok s BREERTMB LTV 22 L bh2, AE XX
a iE TR 5 mm, Jik 7mm FRLEE,
2a# ec: e (0II2) X0 ¢ (000L) I b

3 c -
w 75 % R R HRD P EE YRR T, EEEG LOE
| L, SEREIOIIE (%5 < CaCO; kB 1= ko

s e VR IR THE STV 5, e EIXEEETE & o BIC F1T /e kit
ED, ¢ BELMTHL DRI IFEEL L B(E I3,

207 eM+S % e (0112), M (4041), m (1010), ¢ (0001) * = » - % /N 5T
TEFE S, e, ¢ WWHT ¢ RMSIRG M iAkE L BT 5B E TH S, m /T
HE, Z OBOEIL I TEH 22, RN A L2 #oT a (1120) %5\ C
(4371), 8, (6.5.11.1) %0 +S Wnih bbih, BHELEL, RCRELRA 2T 52
bbb, Wil MORENRDKT, ak XO+S (1HhH
DY Mo LD RE S ThH DM > TR L L
Tk, B cfiE SO IR ZFOCCTE T 2 ¢ AlicE
Boe ZHBOEESMT 2a WoOESK I e LT
T 5 (E34K),

2¢% M, m,e,+S%: M, m, 82, (3584),
e, (1122) % x vic BIPEEMK. M, m, 2., e 1%
EERORERR L, (1122), T idfr, e, (1122)
FARRAYE 2 BB RS BT TH D, O
(0.12.12.1), (7.5.12.2), (2245) S0 RUNERZD
b, i BETELER, 2ok iv 26 i
2a BoEERHERH IR L, & S RS RHE
IR LT 5 (3 3-5 X)),

I HHRAAH

C, +R, =R % dis\> +S &2 L35 B0

Fig. 3-5 Type 2¢ ¢C“, (4 @%‘?iéﬁﬂli ‘)%45ﬂkl>zﬁl]§ﬂ5c c, +R: —R
ENFROHHRE {FEEL T 5, THMEER O35 T O RERBEIC X > Tk o 3Hc

%IH%"C%? Z)a
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3a % ¢, M, +S, =S M: ¢, M B X0 +S ORE L #HRGHIT —S 22 75,
fEtiEE, T~10mm KOG, B2WOREMLIEL, FALEHE L TRE LTV 5,

COBRIOKEFR 3 i on THMING LickER, e, M, 1, £, a, (0.24.24.1), (0.9.9.10),
2., (12.20.32.1), (2791) %5, 5612 2 THRESHhS +S B L b0 RIFREHL

Fig. 3-6 Type 3a Fig. 3-6b Type 3a

L1T (9.7.16.2), n, ¢ *DOMfikihDd, EWORIVTFRY BFTHE, chbo 5
(12.20.32.1) \xfi S o ford, (2792), (0.24.24.1) 13 (12.20.32.1) 1=+ 4
HSHIRVET, WL oB o by,

+S X v oREE 2, (65.11.1) 7335 BN E -,
—R i f DRI BBAE, i (0.9.9.10) o 2
MeEXDInsBAELLS,

¢, M, 2, f BFBERCRELILDND, 2, Ak
EFLRFREENS D ETHH(EES6a-b H),

30 W ¢ M+S T : ¢ O3EFE LT KW S §
Ao JE(3ERE, 2.5~6mm FREOHEF, 3a Bz S
Dk Bhbg Bk X +S OFEEARS S TRIE R
Do 3a WEFhE ML, Thir i o>THE2RORK
AEfEEIRAEL, ThuaBE U CaEELTh %,

R 3 2B Uik, o, 7, M, f, (0445),
& (4371) %ipw, sbic +S : 1T (9.7.16.2) =
6HE ZiD I +S T & LY ORSIELT € XY DREOENBSENEN

M &, M, f %3r U c ki, 7 /b TH D (B 3-TH),

Fig. 3-7 Type 3b
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HAW R OFE LSS

+S wEETERPPFEMT, +R 7 —R EHLTRESIEL TS S THEL R L X
Eh, ¢ BBLAESLLLNRVATHEIM RS, FHlkEUhMEEHOERTSL S,

da Bl +SrAl: POWOLMEAERO RLNFEMT, 3~Tmm OKRFXThHD, o
BlofEi e kdeyd, oMoFhoAoEaRE L, AL VDML - offs i L
TEZHMADHDIEE dmm FEOEEL DL D, S BICATRZE T A O KB
MBLTWw5,

i +S i (6.5 11.D1Hi»H A1 e (24.8.32.7)
D 2MOTHIRL D, MR Bk r (1011) % r b
DTGB, W I (0775) ORMIERE b5 2 bbb, H34
Wil s MED, Ok 2 < b bhhin s
HTH D, ¥ 72 2000 +S EEM OBl T L7 BIF-7af i 2
TR L, e aT b b o8 & » O SR L 3o B e 3-8 ),

467 +S wFr L, +R, —R %k {705 Me(aiEE O Kk
Wi, +R ©oF» —R X0 AW ARF{RFEL TS, 3~6mm

i B s EEEE L, B 10mm W52 E bbb, B2R oM Lk
M, B 20 BLE TR LT h bbb,

+S i3 £, ApE LTS, BRC p (5491), & (4371), (9.7.16.2) “apsdfEEniE
LEbBD, FRIE M 2L 7 b\, FRC r OFRAE FHELTLDE L D
BB, —R % f HETHB, LELEMELT g (0552), (0553), « (0111), i
(0665 ), (0441), (0994), (0885), A (0443) 7t ¥ D5 LD 1~2T & & 1 —R #HE
EL T %, fFIREFTHLMMED —R 3HTH D, ML f oFn AEvs, oo
—R OFENf IOREIRBELTCZZ b,

C OB OFER 12 Fieov TG U 2ok R ok O i FEE A B v,

a (1120), (18.15.33.4), (15.14.29.1), x (7.6.13.1), (4481), (12.9.21.2),

(20.15.35.1), (28.20.48.5), (3473)

#E +S, +R, —R OREREIC IO THHEW A~ — PSR IeDfe b, PRV
FALY LRk E o b 35205 +S R T +R 28 —R X hd REFSHETD
MR (839 - b ),

de T ffHET: +S & e LA D R R LT SRR BT aRfiom
MR T L 0T, MEEW, 3~4mm OFG, H2WMo e TMTEGL, 4a-4b B
LT L, JMORER +S 12 2 (6.5.11.1) %3 Lz (8.7.15.1) DREMRZL N
5o a DRLIC v BB Db,

L, 2, e, r O3EOZTRENHN KD L5 W HMEYIC FEREL TV, Thbb
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(6.5.11.1), (11.5.6.1) % XU
2R DM HEL A < S /]
TRV DE S D, Thbo

T 2 FAH0 48, B$I0%

DL &t a ik SERCTHEAT %,

o 8, i BEBIRFEEY R T

BIt7emTth s, & it LT #
(6.11.5.1), (5.11.6.1) % > U

ZATHE T S TR 2 o

KAEFSCREL, Ibarbb

bk, ThbOEIRFIFEOBS LIRS +SHE e
LRSBIRRE AR L TR D, 0Tk +S H IR
et o T B, vk R NET (1101) 3 X U°
(OI11) D 2HOFE LA LRIV, SO X 51 650 +S HH 2MOET S 721125
L FGE Lo i LT BRNISRIRE R T o Th D, S OBRIEE 3-10 Mok
REELL TR,

4d W a+S H: a kBIV a i +S Bk

Fig. 3-8a Type 4b

Fig. 3-9b Type 4b

T 5 MERR D 1~3mm DO, 8X4X5mm FLpE
O NI 2ok R L Tuv 2,

2o T LR M, 7, f, a, XU
(17.16.33.1) @i, a r (17.16.33.1) A
MEEET, WPThd FEEOBIC T e A E
DT B, +S 1% (17.16.33.1) Po-o L Fhed
BALE, COED +S B3I 0BIZ Lk b\,
M, f RIFESERCHRMEEE U TR D, » NETH
5 (8 3-111),

% 5 éfkll _R @%ﬁﬁé Lfij\ﬂ:m\ffﬁlﬁ[ Fig. 3-10 Type 4c Fig. 3-11 Type 4d

+S BXO —R 23 F58EMT +R e 378, it —R L0 AT R
Lin\, BV b b 2 VIR OEAAERL W LG T, mrHIcEti L, #3 -4
Tie P % L REIIRIEE B e B, E ok o Tz, —RHE OB L b flo
OO L 5 EREREIN ERLTE D, Fhby filidlio EMchbsz LR LT
Ho +S, =R WFhofMEbE L » ORFEIE>TFRRETH 5,

5a% +S, —R,¢#: +8 & —R #R:THTA) Lic RFENHEMT, BHOPE
JHO 3~Tmm OFEFTH S, EIRETEl LTS, 2 oBoHBET A EERL TV 5,

(//.5{_/)
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TS R TR CIEfs s i T X oY, Kk 2 (6.5.01.1) %32, —Ri:
(0554) %0 f (0221) DI OTHIHRL D, f Db bbhb s & b 5IvhEl, FHE
+R O MERIT c Bhitdbn>2rdbsna, oh
BUEAF CHREELV(EE 312 ),

50 B FB~HAAEREO 10~20 mm OR5ET,
+S & ~R ORFELIRFNEETHE0, +R, c ik
BFEHE LR, FHORILIHAET, oMok
AT E LT L T 5, ibEaiesh L, K
RET Filifs flcr PR ca v, +S ki @,
(6.5.11.1) w4 L, —R 1k £ (0221) x v ig>Thu~
Be —R Wiz fLofgHomE Iz A by, BRI LS
W, f OB IO +S HIEOB X b flEotfroho
IOV REREEHS EELTED, FMEHoL LT
3ARD FEEARERE X 5 HOhB BESR TV 5, =0
ORI MET 295508, RIREL LR RERT, ML LcE % b orkih 2 3Bz bh
Ee Tlebb¥r o EMiBEiz L5 TRBRENTW 30D Cl{, lineage structure I
S DRIRIZ LD TOLBNTW5S, ¥ FOIEMTHRENRT
W5 +S, —R ZFHowWE b RIFAFERE Tt/ {, lineage structure A+
FLIRHELTED, MELZBELTV2, ZhbD HERSIOZD
T OREFD FHIFEES B 2 T, 2 ORFO HOTUEER S0
T, ERMFIELDCERT b0 EL bR E (B3-13H,
X1 28,

HOM —R %ok HAE AN |

—R e FRE &35 ZEER AN, EBAEE Tl 3~5 mm, R

Fig. 3-13 Type 5b 15 mm OFif. WMk, ZOWORMOAES L THE LTV 30,
g2 - 3- 475 Y LI bbb, BFOBAICIE 2MoMEIERE LT %,

—R 3%l U lineage structure ®p A\ FEL T 5%, = OBtk Lo Sl oz
EVELLLD L, 170 —R WX 3B MELI R 5, 2O3#HEDIH 1
i —R Oz L, i 220k —S EHIZHY T, MBS b FELVWE, —R Ik
WHRL —S 0AR L0 aflfeins, 55 e —S HBREFLE L) RELH4A
I Xws, B3ETo lineage structure ORHUIA LIS, —~S DA THEERIA TV HE
Eh, TOINREEERIA L EEALES, SMELE: —S HOERKL (4.20.24.17)
S BERIE OB TH Y, SMET AR —R EEERME S < AR M AL LT
Wrny, KK (0774) H2\1% (0775) b= MM+ 5, Tihbb o liT54° 7

Fig. 2-12 Type 52




Fig. 3-14 Type 6

developement of faces

Habit | Type | -
| | large
Ilal ¢ [
Tabular |
16| ¢ 2,
SR D
2a| e ¢ |
Nail- '
head | 20 &M '
2¢| e, M, m, !
3a| 9, M,ec,
Barrel
3b| & M,
4a 2,
Dog-
tegth 45| 2, i
V_:_l‘t,? 4c¢ | 9,(marformed Ji
4d | a,(17.16.33.1)
Dog-
teeth ba| o, =R
Ve | 59| @,y
0774) or
Rhombo- 6 —R( N ) I
(0775
hedron 6 ) i
(4.20.24.17 )
minus |
prism 7 | a

medium

m

M, a,

m, a,

2, I, (1122)

7, f) _R;
¢1if

7,(24.8.32.7)
M, v f,

a, v,

M, f,

f, (0771)

Fig. 3-15 Type 6’
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Fig. 3-16 Type 7

Table 6 Classification of crystal habit of Calcite from Fukuhara

color &
transparency

white translucent

4

/g |

4 |

colorless trans-
lucent

colorless
transparent

7

(7.6. 3. 1) or 3~5 mm white translucent

a

3~7 mm w}ute translucent

— size
small
4 mm x|
1mm
\ f, =R, —S etc.] a:xc=1:
| B 1~1:2]
c, 'Ql; 10 mm 1
—R, D elc
- _._'?--'1[]
—S, a, —R mm
7, —R 2.5~5
| mm _
2 8~7 mm
—R(g, e, i etc)3~6mm
}3~4mm
7 l1~3 mm
- |
¢, M
10~20
mm |

|
1.5mm!

brown
translucent

"

Fig.
3-1
3-2

3-3
3-4

3-8
3-9
3-10
3-11

3-12
3-13

3-14

3-15

3-16
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59° fr DT I T THRE AR BN D,

ot —R BoBARCT, (7.6.13.1) 510 a O/NEOLLLRHZ &b 5% (HS-
14 - 15 %),

& OB OIS T (0001) & RGN &1 5T AISHIC AR B %,

BT a XYk

a (1120) %3 : L —R %&b/ d Alaley LEMOAERO 1.5 mm FREED /i,
B 5b BRI I 5 SR L T 5,

a VRBERUTE » OB el E b, —R el L O B 1o EilE e Ve T
St fEGOBAE f & (0771 O2W L i s Ee L b 5 (3 3-16 ),

FRA MO A BRI L TRR TS L HBOROM LD,

I1.3 £ fH o dh AR TR

FEREHI O HIRE R X OE R E RO LG HRE OB D, TN & Gl & OBItR
HHLMCLTH L Z LitT 5,

IR ORT « BRI A 30E L LTROWBE & Ofc, 2 2L ko R EfEL, th
LARFEAVHA TR LTV AEAICE, AL ERAFN R X230 L35
Zhe —HOMF AW LTI LTV 285, sREEERE X 0 bRPoM LB D, T
FHEENCES LTV 2845001, WEOEAE OB - BOREK X > TR EIsET %,

E 5 LT o B2 JuE L, Thb A heliforts 2 28 X127, i
IERE B O BRI & 5 B ko R L ETE B, ¥, Lol o L& I
Lic W RE O TUE, ARETE O & D4k B L CRIRD B2 ILETE 5, £OMRT
T DS R A W, E e, AT A R TR o BRI R T
Hobh, MHFHICIERE S LD Z Ebtly,

DL oIRofE 0T, SEOBARIC OV TEH O MHYREO B L2 1T21o0TH DA, Bl
BT IR S IR IR B, BFE R B Lo BREC PN o F AR IR SE AT Al Lo <
ThTWietd, BHOERL I T 2B E T ok, EDOHMTV L LD
FLEHDHh bMWD, PRI NEARITIGE A ESERRCIE, o o THEHELLS &
T L BT, EIROBEONRITRL TEBMPRIACED D D5 DTl EE2 D
o,

PR X BIEE U7 EAIE 20 T 108 & Th 5 (EMO MR Tk i e LTOMED,
B OB T BEROLAIE,  BMOMAAHEEN LB TEO L 51 9EHC S
%,

B A DEEAT OV TOBESSEER DML ThH %,

FBIFE la MoOZRZKBRS, 1a oW ThD L/NERMTIR e BRMED E X TH L7,
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Table 7 Showing type of specimens of calcite from Fukuhara
(type of combination of coexisting habit, specimens)

Type of S-I;e-:ci.rh-en : Sg:g:;igg habit, and combination of | E?rlé};)gz,_
Type 1 | Habit 7 a 2
Type 2 Habit 7a and 24 1
Type 3 ! Habit 25 1
Type 4 Habit 5a 2
Type 5 Habit 2a, 2¢, 3a, 3b, 4a, 4b, 4c, 4d, 6 I 11
Type 6 Habit 56, 7 \" | 62
Type 7 Habit 6 20
Type 8 Specimen Type 5 and Type 7 | 9
Type 9 Specimen Type 7 and Type 8 1

AT B L2080 C ¢ Rk e ~SMET B HiI 2R L T b, FO3E LWEBEIIE 2a
BONBERTIEES, T c BED T H bbh s, BHCEL > TRIESMEL
TeXnkl, R eBEIDTEENILND X5 ThS, 2 e ABIC m EIXFEGFIRE L
T VAR TRSEAR L I b, BRI D BEHIARO ST~ 2 b3 2 RS Hh s,
ZHSDOHEOEEIIFREDOERIT L b oToBThHL LB, Chi 1 oo HEHATO
T BRI T TD B B D EMTED, LHAHATHLORL MHEIEIETS
He LI 2T la BOERBN T, MREIEBEC B2V ol e~mMEL, miTkEx <
FEET BMNAE B L5 & L2V E D (EK 2 128 L FifAcs R=3),

H2HoOEAWE 1D, 2a, 2¢ O 3FHMOMETR FET D, £ 1mm DUFD 20 o
AN AR AR L, S el LT 16 Bl b mm FEEOEBII 0RO TELT B,
SR BMHOMEE 2mm FREEOLRT SIEIkO 2e BRERAE - MEL, 1b AR
2a WOPHICME LTV 5, 0o To 2T, BIACEL TR 24 B—1b T, 2a H—
2¢ WoOBERICELD L\ 2%, 1b B r 2 ¢ T OBRITAHE,

BIFTIE 20 MO FH LT 5, 20 TC/MENEICSTTR T, Bk s e
WETEIROFEER & 7o B, EIZOWTW 2, NEME ¥ e B OFEN BT Mg, m ik
PR OREARTD, BN A AZEE et LT M oFErn kX< bh, m /T
B%e LIch>T 2b TWORATE m, e IIIRICRENICS D, M OREHFE L 75 511
b\ x b, EREESATEGCETRO & 0@ CREREBRSER LD, BIEEL Sk
BRI A RO T B,

FEAMTE 5a BMOEKOZMET S, 5 BOXFO X HHL T3 ki, R
o Imm DTN ERL TV 28Ad 52, COMBFEME S5a MWThoaNnBEDE
7 —R BEORENBELL, s Bk 0T By —R BEOREN FL L L2 HRExR



22

LTWB W3,

85 5 LTI & SO MHIORSRASEE LT Do & OBROHME A 70 LIk d LU
Leb DX, 2a BOBMTHGBREPOMARE TS D, SIUTEICA DA TEEIEEL T
BY, SHILTHERLTWSL 01k 2a BICR RT3, FOC o g LT 26, 3
@,3b,4a,4b, 4¢,4d, 6 EDWEFLTH L, SR LML 2a 8 X v L BHORECE
LDIZEEARLT D, 3a, 3b, 4a, 4b, 4¢ DFRIW L 2¢ B 203, FHEFEEC 5 5500
L\ X DBBRERD L, 3a,3b,4a,4b, 4¢ DEFHNEF D MEABHOLEIT, 2¢ 8
EHOAEROKEDTH b, MEOEREORENBETE 5, 2L L2 L WFhoBad 2.
¢ WREBEREL, MAEHERLTO 525, 2¢ BOFIMBORID L b b TIBGIET S
DL EMIIDT D, ¥6TOEThE 3a,3b,4a, 45, 4¢ TORER - OBIEL, RO
BD 6 OB ATAORH T b L HLD EMNTES, 2¢ ML 671 & OBIRIE, 65 nkE
an kiC 2¢ ORI ED X 5 o> THAH LT 37, —R 2 ¢ ToE2Bsio x
DIERZ BN, T ORATE&EIOTHS &, 2¢ TR TEKILDAKR & K-8 & O BEIED
L 512, 6 BORMPNIBICKO B4 DI A DAL, BBERL T %, #62T 2¢ O FHh 6%
L0 L TOMB L B2 50N RYTHS 5,3a,3b,44a,4b,4¢,4d o 5 HORTORE
BIRRIL, 44 WA T ET 5 2 LI TERVA, GER—BHoRB L #r 5- &
MTED, SORMHO 5 HCOREBBHRE, HORE - HEBRELL2IE LT 3a, 3b WA
b <, RNT 4b, 4a, 4¢ BOLELHRD, 4¢ BORIEHEIL, —B0C = s REE
LD 2 EBBEEOWM L Y b BIUAMTES L 5Chb, @ OREL TS 44 BIinE 1
T OEARITOZBD HATch DT, lem® BEQ/IERRICEST 2, & ORFAORICITE 2R
D/MEDEER L, S B BB L IRt CaCO, DiLiimsid b, F OBt 4
d BAOREMHBERTLRIMND & 5 ik & MTREfi LT %, CaCO, 0 iLilnz B8 X Ty s
WS 4d B0, BSOS TE, 12 A EETO BRSO R Lo
THEINTWD, chbDZ thb, 4d MEESTHORMHBEDL B0 BB #2500
Lo LIEDTINDERELDTEH D &, 2all-2cM—68—-3a, 3b, 4b, 4a, 4¢ T
4d BOMFETHZ L BEL LIRS, CHHOBKO LHEK3-4-5-6 - TERTWN ThH
%,

5 6 FROEHARL L DEAYE D BV, 15~20mm @ 55 WOKBOMRS AL, © hai—
TIEA I LT B, 2O LIC 2 D OO —MICZFRBIC 3~4mm O —R OIEED /]
SOAEOWRAME L, FhaELGES: —R DIEEDIE & A E B b Uik T
Lighe SHIEERBD/MERA HEEINC IS B 780 1mm BEEo Ml L <
V5, 0T 6 FiOBIKIC IS TIRLHA BRI, —R O3EELE- kB0 50 HEES,
—R DFEEDH 5b Blh —R % & d I KHRO NBE BB, SR THAEH L
RIDEEXDZENTED, ZhbOBRO—IIEKS 9 1FT 0 Th %,
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FRZORMBECERE TN E 2 L%, Moo ®E1 23 - 4 - 6 DR —Hic e
g LEOERS 2\ 3RBTGO REE b 4 <, #ihd L5z ol okt
FEPEIR U X 5 B2 b b 0 LT, & ORREECB T AR5, s e
TG LIRS G, S 2 WIS L O CBRER ThH A ETh S, BRIT S
b BRI BT LIE LY —R EOBD B TEMEOTFOHIRD FoedMEih o 5012
L, FHZ DR EEEFT L TR RT 2 L 755 5 (FHR 1 2,

WG D EFLIHE T B2 B X D SBD FRAOEREOEIET, - O&FIZH
T, TORTRIENSEADOHHD TN THRIBRENEG LD EELLR TV 5, D
Bé —R OBOHMEFSTERS TR, & AU L 70 bR 0B A5 T ¢ T,
WOPHE AR S, BB LR, RO X 5 AR BR IR bo L Ex
HILDBTEDLDOTHD, DL HRBEE, ZOMMENOERE - (- FEHEE X Loy
DOEEMO TR L DN G, ZoEMNERS XD AEL BB LELoThE S &
FEzbhb,

WTHOBANL, HOTMORKI L & A WEERT D ARHOMT L DRLHLTE TS,
flAE p (111) %3 L a (100), b (010) O/~ & & b7 5 BelkkEihn: 2
T, I @, b ARELSFEEL L S AR T 22355, WEhd 0.5mm DT OB
3 BRI B2 CHMARRED 1R O 20 i L, o HAEA L D S 3I0N
HCh %, HHFIE 2~15mm TAk¥ ORI EGS FHlE 1IN Sk, [flic X 25
BERZIETER v, R LAKRDOHENE LTADHIATEERL TV 5 0E L, 2 REE
LD a % Bk +S EORENBRITT, $MKT, FORhEasRl L Tuw 5 iy
T B O OIEE A (R 10 211D,

PLEWGRRA U CTE ISR IET, 1 fid 2 WIREE o A0 A G TR ST b, +
AENORERED 7e 0> TR O MR & IR & OBIR A RIRPUET 5 2 L 2 T& L, LivL
CNBDRHTE, AR OMMNEKIEORKMECHTT S bbb aBAti{, #>Toh
BB TR BRI AER O BRoIE, B XOTREAKE LToMBIEERT X 2021
DFRFVARACA 2 2 IR TER, F 2 TROENHNFRET, ol L CEed 2 &
5 IAEARS R EL e s, COMEARL LTHESHiR JUEIHNL S,

. B OFAILE 5 s X O 6 fiod 2 FHOKEMRNC Lo TRk S h T\ %, 5 FliksM

WA 5 AR BB L TP < &, Chail LT o HCERBC FRGuc s 6 Mo
KRR R T 2 AR T B, T OBRIRIL N EROFEA O (3 X OSERE O
HEEC Lo T ChH 5, C OBMRE RN 11 2R, #oTHES ik X O 6 fiokE e
HOMOEORTEBERE, fFEOFRYITE D, W% O AR 2 TR T
BHBHEZ B,

BIOFIDOEANLE O Fis X OB IO 05, HBMOBS & AEREENLET
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FEOREGARDOH PR T, BEOfL BRI I TH S L E2 5 LM TE D, ks
ZOEARF O SO BMORETG T 50 TWoREMMMEL TR E 208 EB L Tl b, ol
B 6%—5b TIOBHMENEE LT I D,

5 Fll & B T FE OFERIE O R A E R TEAIT 028, Lo HE L B Mokt
% 6 Mo MR EofEr D, 67 5b WL v bRHHT 2T L v $BIHTH L 2 #2 5
ZERTE B,

IL4 5T & AL & OBIROBIE

1.3 THYE LIRS & 2 THRRT 5 L 8RR =4%‘?)7h, Z DR, MEES
1110 24k e LT oMHENERRICHE U Rl B e 2 5% £ 2T, At TtRbT L, KDL jiC

pcji=

Table 8 Summary of observations on the relation between crystal habit and
crystallization stage. (Calcite crystals from Fukuhara)

Sequence of crystal habit and specimens

Specimen in crystallization Sttisme sequence of faces

= - - - .

Type ‘ T ¢—e¢, m become larger in later
| stage

Type ‘ 2a>1b, 2¢
| & ¢ develope in earlier stage,

Type 26 M in Jater

Type 5a —R developed in later

2a>2c¢>6>3a, 3b, 4a, 4b>4c>4d | +R is larger than —R in 3 a, b etc.

—R develope. a become larger in

5b>7 later stage

Type
Type 6

Type | spec. Type 5>spec. Type 6

1
2
3
4
Type 5
6
7
8
9

spec. Type 7>spec. Type6; 6>50b I

Type

An inequality represents the relation of earlier (>) and later (<)
of crystallization. Arrows also represent the tendency of transforma-
tion or developement of faces in later stage.

(2a>1b. 2¢>61>(3a. 3b. 4b. 4a>4¢>4d)>(5b>7)

COREATHRMHOREBIAARL, ( ) T rnicboziEA— stage OB E
WL, C I MEOM TSR T7/bb MBFLRNEELLLIO L 2 bhd,
Ttz D5h 3a Wnn 44 B & (5b6>7) O, 8BS ASHSE 2 R T EZE 0BG
B BNEA, (2a b 6) & (Ba 7 4d) » ORI AR A R TRRNE oL,
DEERDIN <FEM O - FBIARE - SR X En b, ZORICAEE B EA L, 1,
O EBEOZ A BT TR, CofRFEhcrofBEafieTcEivbnE LT la,
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2b-5a BhBH, 2Ob Sa Xl LT3 §b LIFRAET, MIZ +R 8LT/Ppiebd
¢ e ANBOTWAETThY, Mo - BHES, LV ThS (50>7] OFfH
VAR, 5b L hel oM h: TR THEV- B D E\v,  FREESDZELIC OV Th
i, H8FH IO IL2-IL3 0MED L5, s LB T e ik e 24kl m
it 1a BE s\ Tk, 20 ks T h e e A M AR L, M ik 20 BCHIHIIC R LIC
FOTRELL D, LEBDTIRGOI S ¢ LT 1a T, B4R 2a WX DH-
W frE 5% TCh D, 72 20 8T 2a WL D BT 2¢ X0 dHH, 10 BI DB
W T 2 b D LEL D2 LHTE D, ROTLORSERL, 2 BICHMCRO X 5 1C3ET
BT EBTCE LT, i

(1a>2a>1b>2b>2¢>6)>(3a>3b>4b>4a>4¢>4d)>(5a>5b>7)

S BRI O HMA O FHIE IS SEIHIC 0T, HRICKOBZRL T DHH 0
Y a B, EEHORES AR S S Hid, STEIR - TR - SEERE e L, WD
ok, +R ORE LK (3a-3b-4a~4d) Oiinis b, Sicl-U
R AL T TR —R OFELA AR (5a-5b), —R e bic\ a e 35k
WekER, LV IBLERLCHE50THSD, =0 BFEY HHMTRSHELLbT LR
PEBRS,

COEKTM U TR X 5 BERSHED bb, EPTRE ST 2 FHOOMEE, A& <
350 stage 5T HILA, IO stage vk 1a W 67 % CoWT, C oML
ok T RS BRI, IR TR 55, OB CAR SR L & W 5 IR
VR B, RIEESEL TV SEIL ¢, e, —R T, +S ARSI AT ERE L. 2R
BLEITH2 b mo+R—+S—-—R DIHFTEREL T %, B2 ORI 3a 205 4d
BE CoMMT, HlkeFhbEAEEHOERTENTH D, 2 UTARTLEIX +5
T, SHIEREFLIFEHELE AR Lo T 5, 2RMOEMELL, TS BIHCHTT
¢ L FHT, +R, —R, a DIEFETOLBEARL 5, B3I OMWL 5a-5b-THIOD
FHHT, #idehd e L BtEiET, BHEs L0 R0 T )T
B, HEo X 5@ OER TAERSRE IR UCEBIZIE SR L Ty 5, = ORI O
OEEE +S it $ 75 —R oF LW BE, +R Ok ThD, tOHEL, <
D stage NTO 2 REVENE OZEEIL c—+R—a OIFTh D,

WoT, SHOSREHC T I EE BIRE S Dbk, 2 B BT
c—e—m—+R—+S——-R—a DB IEDTHHH0L BT L2 0N TED, 22T
=S BEEIRTWEV, 81 oREATofE, b, 3iF +R LERHEDL ZWIREO
BT L0 L EL RS, ¥7 —R OERE 2T LR MnEg 5, TIUigElo
g%eﬁf—Rﬁ@ﬂﬁkbf&abnTV6m%m#th,é%%mﬁ%a-&?mﬁ
LB & & AEEBET 5139C, CoBoFHE ¥ SR 5008 Tth s, Shit
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1D stage N TOHE6BOMAOUEDOEE, 7 VRS bDTH BBV
T, ERNCE —R OB e BREE LT NETELS 5,

REAFFPNCOBOWELXZ D L, ZOBEL LA FRLOMERNIC R T, HREOEE
LITER CHRH A o7 Bl LI DT BH 2 LI G0, #oTRMDS stage = 21T
PR R R L, F ARG ORI SEEE 20F T 1 o 0RE & b e b AR LT
Do Lk stage NTOEOELL ¥, “h: ABARBTCOZELY RL TV 5L\
BHDTH B,

CHEDOBREZAECHML CEOMERL LTHRT S, B5RoMmFEHRIRS,

Crystallization Farlier Later

stage r
H
i
i
i

Tace i 1st stage 2nd stage l 3rd stage

bage

clooon)

- |

o(0112)

plus  prism
m(2010)

plus
rhambohedron
+R(hohl)

minus !
scalenohedron 7N !
~8(khil) !

|
|
|

plus
scalenohedron

-+s( hkil)

minus
rhombohedron
— R(okkD)

A . A L e e . = i o R A
|
minus prism !
a(1120)

Color, White, transhucent Colorless, transparent, Colored,
transparency perfect perfect trans-lucent,
imperfection imperfect

Fig. 5 Variation diagram of crystal faces of calcite from Fukuhara.
*Dotted line shows suspension stage of crystallization.

Or. ¥ B i 1h o 5 % A

.1 5 IR
RIEGWN D H AT FMOFERAN S\ 2 2 2 FOBSET CRAME L L, 2ok Bo Lo
DT HDOTEHL LA A/ATH S,
RESEUA TR E DMK £ < BET 5 L0 5 BIfE 4 B itk as, ML TEIRO FEE T
ERERITD L O L, FTEGEIR Tl —HC F O F IO fE o i 7 L TRl L
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TV BMMAZHBID L5, ERATMOFN AR LIcE BRI ROmM TH 2 9,
PN - KNSR - JLRERTHE 30 RS - AKIE 2 4858 - RTE 11 R4 - Mfn 15 S50 -

DrEESE - LTI - BRI
ASL - - -k 102 R - wiirorad - s (Ebis) BEE - BRakiie
OB - USRI - AT - R - 80 RUMHE - 200 RUWAE - 300 RfLE - 700

e LT, @B, MRS, R i o 20 BMks 5\ ik B s
Ll R - BRI Y L LT, FoRAmISEE LTG5,

L2 # & % &

ITL.2.1 RifafsRes & UiERm ok
BAGL YRGS 3 BN ROk & T 2 R REF A OREME O A O B8FITH 5,

c(0001), m (1010), a (1120), r (10i1), M (4041), = (7071),
p (16.0.16.1), e (0112), i (0665), h (0332), —»g R (0885,)
f(0221), 75 (0441), d (0881), —29R (0.29.29.1), n (4153),
1(3142), v (2131), I' (5382), y (3251), @, (6.5.11.1), G (5279),
x (1341), 7 (8.8.16.3), N (4.16.20.3), 8, (3.10.13.2), m (1671),
x, (1.9.10.1)

SEHE D RVHEEC IR OEIA LA X b, &MHIZ R ARk 20 7 2538 0°, 3 > oBF
BAE & R U 7o/ X 2 MM 2550 iil, 30 b EEEI I 90N Tk
B FNHOWMF — 138 10 IC—IFRR L Th 5,

FORICHFIR LAE, WEEFMOOHS LR ¢, +R, —R, ¢, +S, —S, m, a, I
OIMCHFE I, FOEOBOOEMHITM TR TN TEH S,

ISR R AR 23, ECHTIRI o TW 2B A, (28 A CHITEO—HL

e mAEALLTED, ¢ WA e BNMETHMAE S OTBHEE X RLTWA, ot o

RPERTOIREE & LT, e & X OBEBHE OMA S heic X 2 ZMER oI 12T, ¢
HOAEER I TV 28 AL H %,

+R IR CE oM - A LI BT, EEE - lineage structure 7o X OFE L\ FEE R L
e ¥ BLO MBSO +R L LT (5051) 0/ NEIEHBRE, 205 7 iR
HELTELLRABALKL, THEHLTMESLL Oz E bichbhTh bbb,
A Z T 28 1 R EME & e 2B/NG E A KR,

~R LB LID, 25513 FOEICSELIY, F3Z L lineage struc
ture DRHEIABNBEY, BOWEE +R L TEEEG, f 24 L <5 bbh, I
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Table 9 Crystal faces of Calcite from the Ashio mine
(Determined by two-circle goniometer)

base ¢ (0001)
e (0112)

plus rhombohedron  r (1011), M (4041), (5051)

minus rthombohedron £ (0221), 7 (0441), ¢ (0331), e (0111)

plus scalenohedron v (2131), y (3251), p (5491), € (4371), I' (5382).
2, (6.511.1), (7.431.3), (9.7.16.2), (8.6.14.3), (9.5.14.4), (6391)
(8.5.13.3), (5273), (7295), A (3142), (15.4.19.11), (10.3.13.7),
(8.3.11.5), (7.3.10.4), (9.2.11.7), (19.10.29.29), (10.7.17.3)

mitius scalenohedron N (4.16.20.3), (2.10.12.3), x (1341), (20.200.220.1)

plus prism m (1010)

minus prism a (1120)

D —R BRI DSMELES D5 2 WIREIRANC S b 2/ NECTh 5, 5L, JIEsE
e LTREROB L LV —R S LRSS ONESIBRGET 4 24 26 3£7) T3,
—R 3 f DAOBESTHRE Lo o T 5, LT, FEL2HRMEME L LTEHLbRIBHIC
VR f 2L, TRENE L LT RNo2ME2 35a41lE, —RiZf 21T
Hbbhd X b bEofEHoE L LT LR AHEDEIE X 5 Th 5,

e FEXETTANL - BAEORMO2IKE & LTh bbbk, Mokl i siEon & L
ThHbbitd, & A LHCEERE & e TROBINTA RO ER I E>TH 5, SOk
5 REHE SRR ¢ 5,

+S X b O RGHIFEIROH A & A E Ul T 278 L, SRR X 0 B 6 2k
& D ORE Mo s RET SO L&A T EIEHE L Th, 1Mo L#6 o TIC
F—0fEKE 23, LIWHENCTEMOEES >R LTV 5, LT, 0% LR
BRCI DR 2 R TR A b 0T, oo +S BafET Ao rinT 5,2 5 LR
FENcIEHL, WEOHATIE B, (6.6.11.1) ks XU DEFED % Tlhotent, REHIN
DFBIT, v (2131), ¢ (4371), (5273), (7.4.11.3), (9.7.16.2), (7.3.10.4), y
(3250, 2, (6.5.11.1), T (5382), (9.2.11.7), (8.3.11.5), (7295) » 12Fin&lF
bivd, ZOH +S WDL B L TR 2R 1 E O X D 75, Bk ilEo
HPOLLA2, 3WIC X2 THREIA T2 BOb5 5, i LEEMRCE T 280k s\ T



Table 10 (1) Measured and calculated two-circle angles of Calcite from the Ashio mine

@

| )
Index i
| meas. | calc. | meas
¢ (0001) ‘ 0°00/ | 0°00/ .
¢ (10i2) | 26°17/ | 26°15/ | 30°00/ |
m (1010) 90°00/ | 90°00/ | 90°00/
a (1120) 90°14/ w 59°50/
+R
v (1011) 44°377 | 44°36/ 90°00/
M(4041) 75050/ | 75°47 ”
(5051) 78940/ 78933/ 90.0°
—R
e (0111) 44.5° 44°37/ 30.0°
f(0221) 63°16/ 63007/ 30°00/
4 (0331) | 73.5° 73°03/ | 30.0°
7 (0421 | 7se4ar | 75047 v
-8 l
% (1341) 74°11/ 74°18/ ‘ 43040/
N(4.16.20.3) ‘ 80°34/ 80°35/ 40°59/
(2.10.12.3) | 80°57/  81°05/ | 38°34/
(20.200.220.1) 87°16/ | 87°15 | 34°45/
i .

(9.271.7) | 55°38"  55°23/ 80013
(15.4.19.11) | 57°2% | 57°15 | 178°28/
(7295) 58018/ | 58°17/ | 7704
(10.3.13.7) 58057/ | 58°58/  77°16/

A (3142) 60°33/ ‘ 60°40/  76°09/
(8.3.11.5) 62°47/ 62°44/ 740507
(5273) 64°06/ 64°03/ 74°13/
(7.3.10.4) 64°44/ 65°25/ 73°00/

v (2131) 69°09/ | 69°02/  70°53

(19.10.29.29)  70°08/ | 70°10/ 70°07/
(9.5.14.4) 71°48/ 71°50/ 69°27/
(7.4.11.3) 72°38/ 72°30/ 68°39/

7 (5382) 73°40/ | 73°52/ 68°18/

302007
90°00/
60°00/

90°00/
Vi

”

30°00/
"
1

”

43°54/
40°54/
38°56/
34042/

80°10/
78°28/
77°47
77°16/
76°08/
74°41
73°b8E
72°58/
70°53/
70°10/
69°25/
68°58/
68°12/

O W w ow owow e W @ 0

Size

o 2 & 2 =

2 v 2 B

2 v 8 w

| n i o ¥ 2 B 2 B e B ]

No. of
xsts

00 O N = =N DN W e e e

No. of
faces

W = e N W NN O [ B 5|

—
—

29
23

29
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Table 10 (2) Measured and calculated two-circle angles of Calcite from the Ashio mine

Tl } ’ 4 Ret. | Sige | No- of | No. of

‘ meas, ’ calc. meas. calc. § | faces

(8.5.13.3) 75°06/ | 74°56/ | 67°56/ | 67°34/ c | 1 1
v (3251) 76°34/ | 76°54/ | 66°47/ | 66035/ B T: 8 26
(10.7.17.3) | 78°307 | 78°23/ | 65928/ | 65045/ B 2
(8.6.14.3) 78935/ 78958/ 65°10/ 64°45/ C S 2 2
S (4371) 80°10/ | 80°18/ | 64°53/ | 64°45 B S 3 8
(9.7.16.2) 81°32/ | 81°40/ | 63°54/ 64°11/ C M 1 6
(5491) 82033/ | 82°33/ | 63°46/ | 63°40/ B S it 1
(6391) 83°10/ | 83°39/ | 64°17/ | 64°42/ C s 1 3
2, (6.5.11.1) | 84°03 | 83°56/ | 63°25/ | 63°00/ C S il 1

Adjustment method, calculation, mark of Ref., Size etc. are same as the case of
Fukuhara. (Table 4)
20 crystals are measured.

N (4.16.20.3)- - - -Index calculated from average values of p, ¢ of N, (2.8.10.3)
(3.12.15.2), (3.15.18.5), and (5.20.25.4)

ik, RAF—fEHcREEhD L5 ThD,

=S b +S meEERHTELOTH 5, 2, +S @EEFLWETE 5 Wikl o 3%
FAREY, o T AT ORI & 23, 2 ORI 2~3 SoRBIE 7o e A S 0T
Do FHOHOHOWSEL SETEEAY (L b0, $10K B0 —S wh x (1341),
(20.200.220.1) D402 TOETH S, ShbIE 0, ¢ fillx 3130 2° M- OFE A KA
<A T OFEIE 1 RN OFEENC 3\ T b A—HIONEEC s W T ARATE 5, Lo
DTZOFFLEIERAYEMCHD 52 2L TE Ry, 7077, FHES - g - IR
HEOHEDTIX z OF%E N (4.16.20.8) r L Thihb, o ThIoiEEy b oTHEL
THELZLeT5h, COHTBIRENECETRAESEELTWAEAL, MEELTHD
HRLTWEEEb 55, x (1341) W/EE LThbbh, N Lizfior —S EeREHER
HeTh B,

m EE R BT C RS S BEE T 5 B8, Rl lineage structure ?I&iEIC X hHL
LT3 e bH 5, ZOHMEEZEIARE ORI, F o Ho & H
EEZ LNAREMTE, mIEE: LCRENTH 50, B CHID WM OFLET 5 oowic K
oz {BHLRIECBGLH D, m EORHERE MR X > TR Rk ThH
D, WEEED SOt HEBEEA B X 5 Th b, ¥ 1ERATL ZoRE ML, 1
DEEFICREFEELLD, 6 yOEO 5B 1O 2BCTIFHC KELFEELLD T84
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ME L AL,

a BRSO FHRATER D AS AR LRS-, BOMEERITTLE, £<D
BAETo +S BoCHEEG DEE LThHLR DA, HiCicrL TRk E {RELCE
L LTk E bbb s L b b 52, ZOBGTHHE RNEAITS &, ERO e
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Fig. 7-1 Habit 3e crystallize alongjedge of epe face
of habit 1d in parallel growth.
A----habit’3e, B----habit 1d

Fig. 7-2 Habit 3f (B) grown on C (0001}
face of habit 3a (A) in parallel growth.
It is considered that there was a
suspension stage of crystalli-

zation.
A---.colorless transparent
B- - white translucent

Fig. 7-3 Habit 3a(b) grown on habit 3d (a)
in parallel growth.
a----white turbid,
b----colorless, transparent
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T %, Z OFMEHUT m DA T, +RIEH LIZLIZHRD SR 5, % Bl s\ T
dkom & R OMEEIBETC m 2L, Fo4mn +R b 2BE40n4 L abh
%, lineage structure @ sign O FMWD +R & m XIIFE--Thi, CHEDZ XD, m
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& +R EORG HEIHBERCE D, JUHIZECT m 258 <, BIHRR\WT +R O3
FRLEENDLDE VS ZLNTE D,

+S & a roBFEICL ¥ A-FEROMR S b, striation ™[R - lineage structure:
DHFRER EE, WIhd +S & a EOWMER—-TEHD, +S 14 oFPABMETL Y,
Z it degk oM s o oM A S LcHiss > vicinal face IZ Lo TSR S T\ B, a 1R+ST
& ORISR, HA5VCEETO +S O 22 LRBEZ I OTHR IR W5 2 2034 <,
F Dt +S OO FNIZ striation 2RO TS, XHIZ +S L a & OBHERE - OfL
EBHHLFELTAHRDE, all +S ORROW EFEL D LN TE 5,

+Sﬁ§%m%m@;5rﬁr&am&%ot@ﬁﬁﬁkﬁt,%@ﬁ%%@mv<o#@
B/ A M2 s D, —EBOHRETHL LT N TER V. L L 1 20fEEL 5 WILE
AR RS A L < T2 22 b 1 REORARRO fhciE, +S B0 3k Of
B Rie BT L L, FRALOROTV 5L 0DMTE, ToOfHEARSTWS X5 Th
o T DOFEREINE B S @ RN ERANCESRT 2 S LRREETH 20, Sl B

el LSBEEIR7\ s LIRS IR P T 2R 5 Tk, g (3251), v (2131) %o i
B o LDy @ T & D Bivic S dnt 2 UAcHElE o ) 25R L, 3 - FStilms S o 2
FE L, $EFRA BRI R R B H A O Bk E L b o i, R, (6.5.11.1),
g (5491) o< o flins 80° LML, a ECiEv-rfnr Ui SR LR
LTV D, & DBIRE F Fe APy C oo MG R & BuS R & offic b3 biid X5
T, BRI ORNE ST @ EICEFIE TR RS R R LT 5, Thbh +S
i, BURHEEOREEIZ Y 0 Offiay 90° IR, ¢ ECHSE L +S WL L A HmE b
TWBLELD DL MTCEDDTH D, COEELUEED @ & +5 & OFEBIER X0 5k
O a HOFELTHLLRAMBHH LOMELYHE 25, +S L ¢ LOBRS IO +S
RO BT & L7 o GRTHBEN L (I TE 2, Tihbh el +S OROB L
FEXBIENTEDBDTH D,

—S ¥ lineage structure, striation & 423 L\~ SEATR S, REd +S o X 5 70F
L\ RS AR & 70, +S & OIEATHRET, ¢ L e oo X 5T e Rk
ol 0 b Zdus +8 X b d 90° X h~iieokfitd s, mHEEEETE +S
X 0 SN ST B HilA D 5o

—R % ¢, e LIZHAG A el Lo T T B, m LT lineage structure © sign 21584
M E THS, LIELIE f 2dut e LT o8l L MBS e LT %, — R4
RHEE ORI IE R D A E < BT, KAIEEMN & o RidiH o MBI 0N T RE

FEL TR T, ToME +R XA T, +R (3T LAY SEET 5, EOMIT
MHELTE R & —R 234 AT +R L —R T, Bl L) lineage
structure 233 R LD LTWAH S LML\, 7 +R & om L OUED X 5 IeBEfRiE —R
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¢ m LoliEabhY, m X —R L BRCIEBBRCLELLOTREVL ) THS,
CRHORERTBT S L, SHENEGEHBRCL W OPOTHTE LD DH I ENT
XA, Hlzi¥ c e, m & +R, +S & a i ThBH, —R & —S riowTk
FRIEOBR TIRIE2& b LcBRIE A IZE To .
LEATE S LTE b olt, SIS & B OBRCHE LT, Am b~ L 5ME
LT L @RE b oT 5, BZiE ¢ BB E 2T e W BT 2L TH LT Tl
<, PEHITE ORI 54 - BBOHEEN B B, DM DOV TIEBIRT 2 & LT 5,

L5 i & A2 & DBAFR DREHE

II.3 3 X 0° 14 CRIZ U-HEARIE LT, R0 HIFARM MBI T T,
EQIEk%m%wz%?#%u?m%ﬁbf&lSOC@ﬁﬁﬁ,mﬁ®ﬂibtg%®m
HICEl A O, S RS kiAo b, JRRENAIKE L ToRMZEILONER & ik
LIS T 50Thanb, SAFOMICKE - BAd TS, SERBARMERT TN
HThBE\V XD, Lo LEBHSOREOBL, A Me LToRimoBgss, ©oNH#k
AL LRPHCHN T 23T O PHETIRCT 22 L b %,

L. 3.3 ORZEER L DERBRORIFY, SBSW 3L THRNETHR SN, K
= Quartz-Calcite RO, FBCROZE % Calcite DA THIE L 7o & fifE T, &
B FRSGH L E 2 DR AE LB TP OMEMTEH D, KTH2E, 61k
HWTETRNBRENIC L DL AEKTPUT 2 2 LB TE %

M13.1 & I13.2 TEEISKEHEXAMHI LT LT, FERBERTLLLT L8
1R2EIELRD, & OET EMOMLERMALRAL, > OfCER L Th 20MHIE Zmo
EHIET AR L 0L, O CEBRREE TS S Z LA bARM AR L TE D, <O
oL ORRBC T b b JURRIEIE TS 5 2 LB b (I TH D, no 3FRET S
'ﬁﬂﬁmﬁk<,ﬁ%@%%mﬁf%tv%@%ﬁ%LfvéoC@%ﬂ%%®i5ﬁ%%ﬁ
ZONIEEN B,

MI15.1 A, B 2HioffndtfE L A>B OBREL S LT 5L, oWk IERCE
VT oD 2EMSIAET DA A>B T, BrA OoFRICEL I 2,

IIL5.2 3MoO/Esy, SMOAHGS, 8MOLTIIHET HEHAN V226 L0 T ER
AR T E gl

I15.3 HEOFHIZ OV TIEAKK OBIRICE 5, Tl b8 1 OBV 2270 D
FHLE D B YEARIEE T 5, F2TNEEE3 5.6 TR L DEFTHH TS B25 1M
XU 3a MWy bBITH D, AT OBRIL L THD, HIMIFHLE LD LB
CAEHTE D, 3a MPAMEE2WE D VRIHTES, Lol 3a Bl 20 ML D b BT
BEETI T AL ACL T 2, BATNIE 1B L » AL SRS, XL D RTHT
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Table 12 The earlier and the later relations in crystallzation of
eachcrystalhabits of calcite from the Ashio mine

Habit | > ! < Habit > <
la no no da 6b 1d
Zb 76 45 no no
L 17, Zl; Sa ' no 70
1d ifz’, b S B, 5b HOo no
le | 24, 74, 1d S¢ Za, 2¢
if Fia 5id no no
2a | 2¢,5¢ 78, 7¢ 6a| 7e i 2b, 2¢
2b | 35, 6a 1d, 3a 6b | 7b 7c 4a, 1d, 3_a
2¢ | b5¢, 6a, 7h 2a 7aI 10 310
2d Te 76| 7Ff | 1c, 2a, 2¢, 3a, 6b
3a | 2b, 3¢, 31, 6b | 1d #d | 2% Bay G £l
3b | | 28 7d lhe
3¢ | no | no Ve | &4
3 no - s R
3e . | 1d, 3a S8a no 7o
3f | no i no 8b no #no
>---.earlier crystallization than the habits listed in the left column.
< -+« -later crystallization than the habits of the 1st column.
no- - -There is no co-existing habits, so the sequence of crystallization

can not be determined.

DT X DBERIEARHA TS 5, 85 BOAMINIFET B FTORHA L o\ 2 BEE S 2T
W Se B2 D A B TE D, HOMUIEL-2-3 -4 0 BYWTETIE D
LN TH LD, BTN -5 8BS OB T LD LBIETE D, 54, 5, 8T+ DRIRI
FHHTE %,

IL5.4 2T LoOBRY ¥ & IL3.3 DB HEIE LT WMHIERC X 2 MHIZ Lo
EAENTHEDbLT &, NARD X5 Bh & 5,

(la(?), 1b, 1¢, 1d, 1e, 1f, 2a)>(3a, 2b, 2¢, 2d)>(3b, 3¢, 4a, 5¢)>(6 a, 6b)

>Ta 7b,7c,7d, 7e, 7f)

HL5.5  COMERAE, MU EET % B DR 28— aicis 1B at b bbb S vk
bDTHDT, ZREHOHEEOMOBS E bbby B2 Tdh < 2, Fiiss overlap
FTRBCLODORENES L B, BZIE m, e L 0ics kA 2a, 2b, 3b BT 5
L, S HELTBEERN 2¢, 2d, & BRRYIMTIE L i B % TEALT HHH L1,
THADORE TIHIC overlap LT3, S0k 5@ Lot < DOIND R A U TokEU
LRMTentE s,

HL5.6 #>TENLE L DIEMICHHT L, MBI TINE T Hians, R ey foabicifl
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KR#ETEHD, Ll L4 T LALSEREORER L L 2 LTI OSH&i,, X bic
S ORI i 2 B i orc b O OMEA T A E AT L <, MacRRET 5, &
HESHDL 5 BRICL b DE LTHLb®ETHS I,

UL OBIEREN, [SROARERX R U826, RIEMILAIRE L ToOHML ORMAS,
WHED BB 28 TR £ B ZMEDIFFFIZR D X 5128 BT 2 L AVTH B,

9 ¢ kde LURENR LSS S, KTe ¥k T A55MENEE D,
TS m TR —S A2 T5 BIENSL bR, 2B m, +S %
FETHMAKEM LD, BRI +S AL TBRPIER L /2B T EOLRFRTHIE
DI R MR S % L H 2 B Bo kb b B O UL ORI v >
R TEH DD Tl L, bAWHOMHA b s L F0BIZ LIE S < ofilEakmas s
Dy SO AR E D, THBEEL WA SNbDLELLRD, FLTEDEE
N & AR i B B, £ ORMEEN NI L0 & 5 RS T, LA HERITHT 4
TTEBIL TP <, ThabbiEMERE LTR5 & ¥ FIIEIZO A 030 r- 3k m 5h B
Ao BRI RN TETTAAR - B2 BB L, BT AN TES, ChEmEe
LToaMLTELDL, ROX 5SEIEFTCHS, c7e>m>+R>—8>+S>—R>a

FHIZCRLRDOHRERN To b2 4% &, 13.1.2, 114 SRS HEMD X
D XS, AR E L5 DRI 2T 2 REERE OZE(TS LA D Th B, F
DEALLHMOBE LA AU L 5L, YE BRI ¢, ¢, m, +R, —S, +S, —R, a ®
MEFF2 & D723 by, B S Lo HR DD ThH B,

D OBR Y AREIEICAM LT, FOMERE LTEB LS OMEIRTE S,

EHEET, THRENORHETORMMOBIAE - RS HORE 25 &, THICIs T
A LTCERRET 2 % <, RICMOBER O AR T 2R % D, S 7o OB
LAERFE 7 b, lineage structure OFEFEA Ui A8kl & 7o 5 RIGDZbA b B

HDTh b,

IV1 #% R 0 # %

UL DB & - TR L, TS X OIS OTF T T R L TOHET 5
FEAFHL T2 L5,

IV.1.1 BEOABRE -
IV1.1.1 A, B 2@lillnf: L A>B s 2BRIES 5 2 313, o FRoERE 51T
b B>A I BBRIZE D 2 Lk,

IV1.1.2 BMAOMBIZAIKS DD stage ok bt b, FRERHIT ORI
PR L L B,
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IV.1.1.3  &AHEE O 2 i e 2 EE AR T 5o TnbbE 1Tl S8
A2 T ¢, 6, —R Bbb, B2HE +S & +R, #EI3HE +S &£ —R 5 X0 a TH 5,
FThbbitdle LTa% 2 #0ka 850k HoxmEkEBbL, KiT +R ORELIRRT
RO 2R S D, X512 ~R OFRET A0 FIHZRT, Rkigic ¢ RT3
SRS bba, 2T —R %8 & 3 22EARMHNIZ 20 TE, BRI O 7o TERfE
ChkpE LR o,

IV.1.1.4 A0WHFH S & CfEihot - BHEE - 552 2 EPHET 5, B 1o
T b FITEERA, 88 2 W oGS IE (B O, 28 3 oA 4SENA T lineage st-
mame@%ﬁﬁ%b<,&&@ﬁwfiﬁﬁ@mLtﬁméwg%mﬁbfw50#ﬁb%
A S TR R D E < e 0, THORIE LORBR TR ERBR L MCIE L I b,

IV.1.1.5 ko 320z oBRHEAIC s Th, 2 REVENTE O HIids LU FiE
BB, D DBIHIC 0 T ORSNE OB R R LT 5, b b8 1 ICiE:
FEEO ¢, ¢ XFEVT m—+R - —S—+S—>—R OFELERL, E2HTE (»+R—>—R—
a DEALE, B3I TR co+R—a OBEERL T %, L > THEOBIIARIHT &
27 DT O HWIR 2 72T, 2AKE LT c—e—m—+R - —-S—+S——R—a OIEF/-
TCOBILERLTND EWT 2 EMNTE D, LK LERAT L2220 13235 bbh ik vwBe
bbb Do

IV.1.1.6 L2 THEOEEE, Faifoaicil CTh —E0REgE ot
FL, AMHEEER T L 5 SRR 2 TR A L OB bR R L Tn 3D L
BHIEMTED, Fio, FRENOBRICHE T THHIOET SBELRLTVEDTE %,

IV.ii.2 RESLOSHRE

1IV.1.2.1 A, B 25MInsdfe T 254 0BRE, MIFEOHEG L AKTE %,

1IV.1.2.2 5 oRMBEREREROBA LML X 5 1cw {200 stage CAHI S i, &R
WO IERAEAE LI B2 b,

IV.1.2.3  SLEREH © FABIRGE - dodhdn & oFABIR - FINE o FEAE B I LT
SETEEE I O HIAT AR & 7o CRTIHIZEE, B8 KB LU 9 R L TR
Licin{ Ch %,

IV.1.2.4 “hooMALEEL L 5, AMERRS & i a 7 HEESSEE L T
&?kb%ﬁ%#%%%«mOfm&c&ik?ﬁ@%e%iaféﬁ%Jn&ikTé
W, —S %R TAEW, m, +S 2RI AN S AReTHRHPHLEMLL TS,

IV.1.2.5 X LICATHNEA CHE O - JEHREL %5 &, UHD BIRIAA T TO—ED
G A b O EA L SR, BT OO MG AT ORI TR TH D, ShiC
SEEOBEOMF L HE L, bbb s c—emm—+R——S—+S——R—a DI
Fam LT %,
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IV1.2.6 ZHLOBERIIELIEHSOEEOSHI B IHLMCER D, Thilh, &
R SEBERIC 5 50 { 2O GhEIE LT b, TR EFNROMAAIED 5 BT,
SRR X o T—F» biE~BAET 2R3 bh, o85S G HE oM b Ml
R XTSI % 2 L R TE 5,

IV.1.2.7 fEfhof - ERAEE - 5823 7o DIRMEEEIC X o TBE L, R BHO T
VGG DIMRIE e SE R T B 2%, TR CH NS TS 5 BRINIC 7o 1B ko se s
BEVRERE DMCSEHR OIS L 70 5%, BRI IS L, ASEIER L 7o v, lineage struc-
ture DIFHHNH L L 75,

1V.1.3 #E+3H% 5

T OHE OBERER L U Coh b OEoMEC bbb, #FL il 2L
LThhbiEROEEED S LN TE D,

IV.1.3.1 2Bl EORSHMNEET 284, Ch DRI RN 2 50 U gl
L7zbDTh YD, EoM@HnEHCHE LB L b HBRCE LT 2B/
Uy TIC 1 BN CHE RO B 2 s MR TR L REL A AR L, SR A
SRT S L,

IV.1.3.2 A, B 2/ A>B OoBRTHETHEANLD L35 &, o2 28
wh B>A B AEHBHD T L TER,

IV.1.3.3 WFhoRS S FHEOMIE I R2E )T, ¥ LicboTiaind, HRiofh
WOFHHATEA L, Kl stage OFICiZfi oM\ EE LA D LE2 Divh,

IV.1.3.4 & ShHEH S & S8 A E b, Tl BRI 25 T —Z o0 i) &
OB ER LT B, bbb FhoB A4S 3R b YRR A2 2 L, 200 TETE
Ak - FEAR - BRI E BB L, X HERGIRAD D, IRBIC @ 23 LickElk e v 5 B2 R T, 48
FELTHELTH BT L, cmemm—+R - —S—+S——R—a DI TH B, $1-He LT
B LR, MERCIRA D72 b D2 IR EME I O U, FEZE d O~ E BB LTV B,

IV.1.3.5 ZAHEHERTh, MHZ BRI 2 T o HER - RERELSN R ORI A
P OTRIEL, ZORIMIBIEL THAULERML AT THD, Lird V134 TOX
HEEOBEDOMEIR & L5 LV,

IV.1.3.6 ¥fiofh - BHEEE - 522 X7 2 S TH BIRIBIZ 20 TR S o e L, i
GG AL Tl 2 < FIARERR 7 LAEIE T, EIRHLCH YN Th B,
BN B TR e B O » 7 DTN L 2R TH A%, L BN E D &
FERE ST 700 BIA4iBHE & 7c b, lineage structure o FgiEAv# 1 <, L7 L AT
T O TR EOE U7 2 R LT B,

IV.1.4 BT 3N

WO THIET 282 LTRMABIFLR D,
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IV.1.4.1 FHEHR O BEE BRSO TR TV B,

IV.1.4.2 FiHEHHCRS TORHBLONFETER L Th 52, FOH bbivh - fill
DY - KEFOMEAHIHE L, TR LRI TH Do FLETRIE TGk - ETIRIK - £1
DIEWREED 1stage PRI Hiodt, RS +R ORET 50k, —R OFET L
D200 stage AT BN A, SAUSK USRI TEATK - STEEAR - ¥Rk TR stage
RIS L, KIHEERE L 20 stage \oHi—3h, +R, —R ORBOMEC L>T 220
@ stage V5T H T LR TE o\, FE T m 3T 55EkO M S iy,
H OB E VT @ 23235 HlEGN IR Gbhses, RIBEILTE m 22 2
AFERER bR SM a 2 ETHEMEA LRV, i

IV.1.4.3 ¥t - 3BRE - 522 &7 80 MBI /E> T S IR TH I3 e
L, 2R LCoBiEL R 2 L0 F R R, ok bEMEOECMERE, R
HITir —S O3 2N ORRATE 2% TR OBEMT —S OFET s L v =
PHIPT, +R & +8 R E L EHET IR VAHORHEC T, SR bE < o>
TWwd, Thbbicd VIl RTRE (G0 &> TR TREORESR) X%
ZBEWTESTWBDTH B,

1IV.1.4.4 GEIEOFHLE —R, +S ORETDH 50 M, 82O a 23T 5 THOHM
Floh bR B ORI LLSRICETS BETESR), iz U T ARICHEICHT

Table 13 Frequency of appearence of each habit
(Ashio mine, statistics made on H. Takeuchi’s collection)

Type Habit Predominant faces | g;‘;ndlﬁ;nzf ! 5 g;zz’;;%z of
1 | Tabular e ' 13 | 12.52
2 Nail-head L e ' 22 | 21.0
3 plus prismatic m . 18 | 17.0
4 barrel type —S i 4 i 4.0
5 spear m, —R 12 11.5
6 pencil m, +S 8 | 7.5
7 I et +S . 22 21.0
7 || +S, —R ; 5 : 4.5
8 Rhombohedral R (%) | 2 2.0

Total 106

JROEANZ OV TG LBz X 5 & (B13ER), RGN Lok, & LAETEIR - m %
FEFTAHHEAR - +S HE e T AR EO F~LIHO BB S RIZET D, AN
W —R OFHT AMIHINI I L, C o RE S R TR oW T LD ThH
D6, EiE BB R AR T L O T2, REDHERER L TW A LD 2 TL
ThDH o, 2> TERINCIEIT 2 2 X TERVL, KD SRECHHL T2, T7b
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bl b B 04T b T RO M, TEHICH\TRO TV B R0 V2 %0

IV.1.45 73k bHEEORy +S OENITH TRO TV 5, Trbbifli T 2,
EL 0,y BT LAEHE bRV, RESIDOBAMT v, y HOENREIHbbIu £,
HEETIHERL LA TH 5,

IV.1.5 RBELORE

TS L O RSO FFROBELA T T, KA OB 2\ Thilbui kD X 5
T D LMTE B,

IV.1.5.1 A @it B Rl LT Ch o b, BRI TS0+ 52 L
Ied, BTF—EOBRICH D, Thbb—EDRMLRBIEN o R oM G0, Fof
AR O RO oD RE R B B & il

IV.1.5.2 A ofmHuE, Tl B2 DR & TR Tb S b0 TR, &
B DA T D kOB HES LS D, FRAA~ETTREAEESh, oh
PREED D i S RTIIASSERICHRE T Do & DIHIO IS - BARIC X > TR %o

IV.1.5.3 A 2 R AU B 7 BRRE B B b, T AR BT H o 2 5H
LT THD TH D &, D BRI 22 TR e—e—m— +R——S—+S——R—a Ol
FFCELRR T e LTR % 2, MBI O 52 otk Mok b A<, BIBcES
12 LA AR SR VS MO CEIBRAR - SBERAK - KR 2 70 0, K TR R o0 R iy
TOKA D &0 SEGRKFRERL, KRBT +S OBROFBTHL a w1 L 3 DHIMENZ
I8he COBLOHNNE, EH - BEIRC b b TIRIE—ED L 5 Th 5,

IV1.5.4 L2 L Z0ZMLR1ERRNCE TREL b S O TR L, 2L EHL bR VS
b %, T B O RO, RO b R ORI Z A T h OBz X > THROT %,

IV1.5.5 #/dich % <BbbiLs MM OB, 4> THA DR O b i b
HEH L oL, EHIC X0 THE STV B,

IV.1.5.6 &0 stage ISR 2EOME - 58S, £ 0 stage TRHH B B H
T T—ROFRY e b o7 bE /R LTk D, ORI IV.1.5.3 ORPEFA—ThHZ, L2
LZOBAELRBOBTHHLLNZ OTRR L, HbbhiWifiagbid ), TORMOME
HEThoBT 5 stage DM LY, @ - BANC XS THRST B,

IV.1.6 fdikEEnZE

FElh OFERARE - SER ST LITOW T, ROWLSHFERT 5 S 2 TE D,

IV.1.6.1 #dh0iEREE - 588 X YIS ol X >ttt L, SYBMET kR o+
TAL IR 584, lineage structure 2RO RIEIIF L < 13inu2y, BIA#@ER G L BB O
BEnE CEIHTRETRTH D, PHICED LEVE - SR @iy, MOBYHT
Jdineage structure DXL B LR ALRMER D, HLRETHS, BEHHZR -
TR T e OF5 0 LIBHEEIRL < 7 b, B8R L ASBHE L 70 %, lineage structure o3
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HAH L, R L HACREORE TEROBE LRI R LTS ), 2k LTR
BFRENERTE D, 4 - il - BIBIC 1T 2B D L0 X 5 BbiL, EHIC bbb
FHACE I\

IV.1.6.2 L2 L&KE LToOMME B IORLFEHEDOR { /a5 ML oMER,
BEHIC ko THIET B, '

IVZ2 & £ o & &

IV.1 ¢z bhiekims, U THOERO B2 b @R TE 2 0nEr%, #
S DTSR X O DML DBLED G TSt LT 2 B 5 )

¥ PR HEIERCES 2 BB oW TA X 5, FmTasNic X 5, G Kalb i35 iz
BHUL BN FHETCoBMBLRELSL, B D BB RoTHEIRO X 5 R T
5, G. Kalb offEmomEii - (K OBIRE, 15 - BIBOBRCSEN 2 TATH LV, ©
59%5 % ¢, +R, —R OrEITIEfEED g —53 5% e, m, +S IHBERCE D,
L2 1, % 1M Hydrothermal stage * hydrish Temperatur der Erdoberfliche D[z
BERE AR Th DT A I oMBMEEE L, TollicfNiliga»# 2 % 3hiE, thifh
DRHAR TOHIHA B M 2> TR D ZkiL, FEORRE X< —FT2, ¥/ &
W HEEZ, &5 WU BB 20 CRHIEIL R 2 L W S BEREL, WEOH
L BT L LB LT D, MHITH O stage v X >C T 5 &\ 5 EHEE, G. Kalb
DI B % S DODAD DD EZAHTHY, By A, F. Seager 35 L ¢ W. F. Davidson”
1% Calcite 12 4 ¥ 7z Barite 122\ T4 £ 0 BR A0, W. S. Twenhofel'® 4,117 & M EH
FZT Tl 2\ IRER 2 BIERIS 2F T o dhiioZs{b%, Luna County @ Fluorite iZ-2u»
TR TS, Lie 2T stage 12 XD THMMBET S &0 5 [0 T, Bt s Lik
EERBTHS 5, MHBEDNR: L5k & 5@ G. Kalb Oy & 4635 ofEH & 13kig—
Bt B EloAHE— GHEDY WEIEMERT B G O B OL TOBENBIE LT,
S & S L ORI BR A 2N LT B, SOFAOR L EEEOBRLEL TS
Do FI-BAFYGEHEIMDOF — 7 — 2 LB 12555 L, ¢, e, m, +R » contact
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REPORT OF GEOLOGICAIL SURVEY SBEL AR BT ML 6 155 SRR T
OF JAPAN No. 155 PLATE [

Aggregation of small imperfect crystals growing on the edge of type 5b

crystals. The growth of these crystals seems to be intermittently stoped
during the course of crystallization. This tendency is confined to the latest

stage of crystallization. (Fukuhara)



REPORT OF GEOLOGICAL SURVEY i EL BT 45 8 155 BENOR 1T
OF JAFAN No. 155 PLATE II

Aggregation of crystals of type la. (Specimen Type 1)



REPORT OF GEOLOGICAL SURVEY b BURE A B L& 6 155 BE B L IIT
OF JAPAN No. 155 PLATE 11

Paragenic relation of kabit 2a, 2d, 4b and 4c. (Fukuhara)
2a>2b>4b-4c A---- 23, B----2b, C-+--4b, D--+-4d¢



REPORT OF GECLOGICAL SURVEY AR T T WA 155 MR TV
OF JAPAN No. 155 PLATE IV

Paragenic relation between habit 2a and 7. (Fukuhara)
2a>7 A----habit 2a, B--.-habit 7



KEPORT OF GEOLOGICAL SURVEY o RD I8 3BT 185 MRV
OF JAPAN No. 155 PLATE V

A photograph showing paragenic relation between habit 2a, 7, 3a and

4 b. (Fukuhara) Habit 2a is overgrown by others. Habit 7 is overgrown
by 3a and 4b. 3a is somewhat of earlier crystallization than 4 h,
A-..-habit 2a, B----habit 7, C----habit 3a, D----habit 4b



REPORT OF GEOLOGICAL SURVEY bt EL G A AR ALk 5 155 Wi R VI
OF JAPAN No. 155 PILATE VI

Paragenic relation between habit 2a, 4a and 4c. (Fukuhara)
2a>4a+4c A----habit 2a, B----habit 4a, C----habit 4c¢
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OF JAPAN No. 155 PLATE VII

i 05 155 B IR VI

A photograph showing occurrence of habit 4d of calcite from Fukuhara.
A- -+ -habit 4d
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OF JAPAN No. 155 PLATE VIII

Specimen type 6. (Fukuhara)
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OF JAPAN No. 155 PLATE IX

Paragenic relation between habit 5b and 7. Crystals of habit 7 (B)

grow on perpendicular to the face of crystals of habit 5b (A)

Habit 7 is later crystallization than 5b.



REPORT OF GEOLOGICAL SURVEY R AR g 155 BRI R X
OF JAPAN No. 155 PLATE X

A photograph of specimen type 7 (Fukuhara). Showing the habit 6

crystals of the earlier crystallization (A) with small or middle developed
+S face, and of the later crystallization (B) without +$S face.
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Résumé

Variation of Crystal Habit of Calcite
with special reference to the relation between crystal

habit and crystallization stage
by
Ichiro Sunagawa

Calcite, as familiar to mineralogist, shows very variable crystal habits such
as tabular, platy, prismatic, pencil style, barrel style, dog-teeth style, rhombohedral
:and etc. Its occurrence is also variable, as found in contact metamorphosed de-
posits, hydrothermal deposits, single vein in various rocks, and as deposition from
hot or cold springs and so on. Some mineralogists and economic geologists, there-
-fore, have been interested in the relation between variation in habit and change of
‘physico-chemical environment in crystallization, and have made some investigatiors
as studied, for instance, by G. Kalb (Fig. 1).

The present writer has carried on some statistical studies on crystal faces
rrecorded in “ Minerals of Japan " 3rd Ed., and found a close relation between frequency
«of appearence of faces and occurrence of calcite (Table 1 and 2), that faces of e, e,
m, plus rhombohedron are predominate in crystals in contact deposits, minus scale-
nohedron and diagonal pyramid rich in hydrothermal deposits, and plus scaleno-
‘hedron minus rhombohedron and a face in specimens from single vein in various
rocks. From the facts it seems to suggest that there may be an intimate relation
between development of faces and temperature of crystallization. On the other
‘hand, he often observed that some specimens is constituted of A habit completely
overgrown with different B habit. This coexisting relation suggest him an idea that
crystal habit of calcite may be different in each crystallization stage. It may be
:said, from view of point above mentioned, that if he systematizes, collecting data,
the relation between crystal habit and crystallization stage, he could make clear the
‘mode of change in habit during crystallization process. If the knowledge on the
‘mode of change in crystal habits ascertained, it may applicable as some geother-
‘mometric indicators for ore prospecting. On this idea, he observed these relations
-on many specimens of calcite from Fukuhara (segregated calcite vein in contact
metamorphosed crystalline limestone) and from the Ashio mine (hydrothermal Cu,
Pb, Zn veins and metasomatic deposits) with the hope for the ore prospecting.



His observations on calcite from Fukuhara are summarized as bellow.

1) Crystal faces and their two-circle angles are listed in Table 3 and 4. Clas-
sification of crystal habit is shown in Table 6, and each habit shown in Figs. 3-1
to 3-16. Type of specimens (of coexisting habit, and of paragenic relation of
different crystal groups) are given in Table 7. His observations on paragenic
relations between each habit and each specimen are summarized in Table 8. By
the results obtained from these observations, the writer arrived at his conclusion
as follows.

2) When two different habit A and B coexist in the relation of A > B, the
reverse relation can never be observed in any other speciméns. Here an inequality
shows that A is of earlier crystallization than B.

3) Crystallization process of calcite is devided into three stages with discon-
tinuity of crystallization between them.

4) Each stage is characterized by each different predominant face ; the earliest
stage, by ¢, e, and minus rhombohedron (?); the middle stage, by plus scalenohedron
and plus rhombohedron ; the latest stage, by plus scalenohedron, minus rhombohedron
and a face. Therefore, the sequence of variation in crystal habit from earlier to
later stage is expressed as tabular — nail-head — minus rhombohedral (?) in the
earliest stage ; dog-teeth habit characterized by large development of plus rhombo-
hedron in the second stage; and dog-teeth habit characterized by large development
of minus rhombohedral face — minus prismatic in the latest stage. Here the position
of minus rhombohedral habit is in question.

5) Appearence and rate of development of the second predominant faces is
also gradually changed from earlier to later in each stage. In the earliest stage,
the sequence is m — +R. —S— +S— —R: in the second stage, ¢ — —S. +R— —R
—a; in the latest stage, c > +R— —R—a. Whole sequence, therefore, is expres-
sed as “c—e—m— +R. —S— +S— —~R —a” from the earlier to the later.

6) Therefore, the mode of variation in habits or faces from the earlier to the
later may be said invariable through whole process of crystallization in each stage,
as showing bellow as well as in Figs. 4 and 5.

(la>2a>1b>2b>2c>6(2)1>(3a>3b>4b>4a>4c>4d) > (5a >
5b > 7]

7) Color, transparency and imperfection of crystals are different in each stage.
Crystals of the earliest stage are white, translucent and not so perfect; of the
second stage very perfect, beautiful, colorless and transparent; and of the latest
stage, colord, translucent and very imperfect with the remarkable development of
lineage structure. Crystals of the latest stage often show that growth of crystals
was intermittently stopped during the course of crystallization. (Plate 1)

Of the calcite specimens from the Ashio mine, the following may be said.



1) Crystal faces and their goniometric data are listed in Tables 9 and 10.
Classification of crystal habits is in Table 11, and each habits are shown in Figs.
6-~1 to 6-34. Paragenic relations of various habits is shown in Table 12. From
those above data, the followings may be safely said. ;

2) Paragenic relation between each coexisting habit is same with that in
the case in Fukuhara. (c. f. Fukuhara 2)

3) Crystallization process is divided into six stages. There is an intermittent
time of suspension of crystallization between each stage.

4) The sequence of change in habits and faces from the earlier to the later:
are as follows:

[la (?), 1b, 1c, 14, 1e, 1f, 2a] > [ 3a, 2b, 2c, 2d ] > ( 3b, 3e, 4a, 5e ] > ( 6a,.
6b ] > { 7a, 7b, 7c, 7d, Te, 7f]

In this case, the relations between each habit are so complicated that it
is difficult to represent the sequence in simple style as in the case of Fukuhara.
However, with the result observed in characteristic features of crystal faces and on
paragenic relations between each habit and other coexisting minerals etc., the mode
of variation of habit from the earlier to the later are expressed as Figs. 8 and 9. -

5) From above inequalities and figures, it is clear that crystals in each stage:
has each characteristic predominant faces. From the earlier to the later, pre-
dominant faces change in the sequence of; 1) ¢ predominant stage; 2) e pre-
dominant stage; 3) m predominant stage; 4) —S predominant stage; 5) m, +8S-
predominant stage; and 6) +8 predominant stage.

6) In each stage, as well as through whole course of crystallization, mode of
variation in appearence and development of each faces from the earlier to the later
are invariable; the sequence is c—e—m — +R. —-S—> +S — —R —a. This
sequence is same as that of clacite from Fukuhara. )

7) Color, transparency and imperfection of crystals are different in each stage.
Crystals of the earliest stage are comparatively perfect in its external form but
their faces are always rough and translucent. In the middle stage, crystals become:
colorless, transparent, very perfect and beautiful, while crystals of later stage are:
white or colored and translucent, and become imperfect by remarkable develop-
ment of lineage structure.

Irrespective to their differences of occurrences, the followings are common.
to the calcite in two localities.

1) When two or more different habits coexist, their crystallization stage is.
different. On the contrary, crystal habit in same crystallization stage is always.
same in style or combination of faces.

2) When two or more different habits A and B coexist in the relation of A >
B, the reverse relation can never be observed in any other specimen.



3) Crystallization course of the calcite is divided into some stages with inter-
-mittent suspension time in crystallization.

4) Crystals in each stage have their characteristic predominant faces. The
.sequence of change in predominant faces is common to the Fukuhara and the Ashio
mine from earlier to later stage, as expressed “c—e—m - +R. - §— +5—-> —R
—a.”

5) In each stage, rate of appearence and development of faces are also
.changed from the earlier to the later in the same manner as in whole crystallization
process.

6) Mode of change in color, transparency and imperfection of crystals in each
«crystallization stage are same in two localities. Earlier crystals are white, translu-
cent and almost perfect in external form but rough in faces; intermediate crystals
are colorless, transparent and very perfect; and crystals of later crystallization are
remarkable in development of lineage structure, and sometimes they have loci of
suspension of growth during the course of crystallization.

However, the followings are different in each locality :

1) Number of crystallization stages.

2) Mode of appearence of the sequence in habit variation, and the position of
«disappeared habit., For instance, in the case of Fukuhara, tabular, nail-head, minus
thombohedral habit appeares in one stage, and dog-teeth habit in two stages which
are characterized by large development of +R and —R. In the case of the Ashio
mine, tabular, nail-head, plus prismatic habits developed in their own crystallization
stage, while dog-teeth habits individual to two stages. Moreover, plus prismatic
habit is not observed in Fukuhara, but is predominated in the Ashio mine: while
minus prismatic habit appears in the latest stage of Fukuhara, but does not appear
in the Ashio mine.

3) The prolific habit is different in each locality. In Fukuhara, habit of type
5b and 7 is most abundant. But in the Ashio mine, type 2, 3 and 7 are most pro-
lific, while dog-teeth habit with large developed —R (same as type 5b of F ukuhara)
.and minus prismatic habit (type 7 of Fukuhara) are rare or absent.

4) In general speaking, crystallinity of calcite from Fukuhara is lower than
that from the Ashio mine. And the position of highest crystallinity is also some-
what different in each locality.

As a result of reexamination of some previous data about the change in habit
of calcite crystals from other localities and considerations from structural point of
view on each faces, it was revealed that the above conclusions, especially about the
sequence of change in habit and the mode of change in crystallinity, may be applied
universally, with some characteristic nuance in each case.



In the writer’s view, that the crystal habit of calcite changes according to the
stage of crystallization with definit sequence principally connected with continuous
drops in temperature during crystallization process. Therefore, the above sequence
will be applicable to the ore prospecting as a new method of geothermometer,
though it shows only qualitative means. The quantitative relation between crystal
habit of calcite and temperature of crystallization will become more clearer in near
future by the aid of decrepitation method etc.

The facts above mentioned may be unable to be explained by the so called
““adsorption theory.” Adsorption theory is held by an idea that some selective ad-
sorption of foreign materials by crystal faces taken place. I!f this is the cause, the
manner of changes in crystal habit may be quite random. But this is not the case.
The variation of crystal habit of minerals in nature may he, therfore, thought to be
principally refered to physico-chemical changes such as contineous drop in tempera-
ture or successive change in pH of solution. Some inhered factors such as struc-
tural differences of each faces which defined crystal habit can not be also neglected.
Differences in structural characteristics of each faces and the contineous change of
physico-chemical condition, therefore, are most fundamental which causes the diffe-
rences in crystal habit. Selective adsorption of foreign materials on faces may he

considered preferably, as an accidental factor in change of habits.






The Geological Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Reports
of the Geological Survey.

Hereafter all reports will be published exclusively in the Reports
of the Geological Survey of Japan. The currently Published Report
will be consecutive with the numbers of the Report of the Imperial
Geological Survey of Japan hitherto published. As a general rule,
each issue of the Report will have one number, and for convenience’s
sake, the following classification according to the field of interest
will be indicated in each Report.

sciences !

|

Geology.

Petrology and Mineralogy.
Palaeontology.

Volcanology and Hotspring.
Geophysics.

Geochemistry.

A. Geology & allied

GG B TR

Ore deposits.

Coal.

Petroleum and Natural Gas.
Underground water.
Agricultural geology.
Engineering geology.

Physical prospecting.

Chemical prospecting & Boring.

B. Applied geology

IS L

(o]

C. Miscellaneous
D. Annual Report of Progress
Note: Besides the regularly printed Reports, the Geological
Survey is newly going to circulate ‘‘Bulletin of the
Geological Survey of Japan” which will be published

monthly commencing in July 1950
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Tomofusa Mrrsuenr, Director

VARIATION OF CRYSTAL HABIT
OF CALCITE

WITH SPECIAL REFERENCE TO THE RELATION
BETWEEN CRYSTAL HABIT AND
CRYSTALLIZATION STAGE

BY
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