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1 PEH-EEHEREHHEYER
Table 1 Physical properties of some garnet-gem of China
me | AL | mx 1 g® | en—mg | f-we | erowg
A B B Bk Wi | wEm | Be f
% sk | mmR | ommRk | osmew | s | BSAT | BEKC
BV EE-SUPEN—EY kEW | KEN  |Yai-avPrEn-sn s an
wam % x % % % % e
WO | sk | eEk | sER | s2R | sz | 2R | s
Hpy 7.62 7.72 7.77 7.43 7.55—7.69 7.16 7.51
Hy(kg{mm?) 1495 1500 1526 1331 1400—1484 1198 1382
Bt B B B B f B f
G 3.70 3.68 3.73 3.74 4.20—4.25 3.58 3.63
ke | mEE | mEE | SRE | GFE | R | ORE | wER
o 1.741 1.741 1.755 1.758 |1.805—1.811}1.730—1.740| 1.745—1.752
ARG |SRaEEE oeRE | wEes | e | eens | sess | ses
2 DEN-EZEEEEGH X-HEB&STRIE
Table 2 Data of X-ray powder diffraction of some garnet-gem of China
subians| winn | elns | abns | sBee | sows | Shs
222 3.34 1
2008 |(3.162) 2 |(3.1756) 2 (3.26) 2
400 2.869 8 |2.8791 44 2.871 712.8845 5| 2.89 5 2.984¢ 6 2.952 4
4208 Q.7 1
420 2.565 10| 2.5724 10| 2.567 10| 2.5775 10 2.589 10 2.665 10 2.640 10
332 2.447 4 2.4469 4| 2.450 4| 2.4580 2| 2.472 2 2,520 2 2.520 1
422 2,346 42,3502 4 2.346 4 2.3555 22.362 4 2.43 5 2.412 3
431/510 2,252 4| 2.2607 4} 2.253 4| 2.2610 2|2.273 4 2.337 3 2.318 2
521 2,099 32.1027 37 2.101 312.1045 2| 2z2.116 4 2.172 3 2.155 3
440 2.0355 1
611/532 1.866 8| 1.8704 4| 1.867 4| 1.8735 3|1.880 6 1.929 5 1.920 3
620 i.018 1 1.8190 1
6408 (1.759) 1 (1.819) 1
6428 (1.6998) 3 (1.750) 2
444 1.660 3| 1.6624 3| 1.662 3)1.6646 2| 1.671 3 1.715 3 1.709 2
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s 2
L5 {L7R g Fiipan Fa Fil g
SHGEEE) SEEE | SEMEA | B%EE | REMEE | SEEA A
640 | 1.596 6|1.5992 6| 1.597 6|1.6000 4)1.607 6 | 1.64 6| 1.6407 5
642 | 1.537 8|1.5415 8| 1.539 8| 1.5410 6[1.549 9 | 1.587 8| 1.5813 5
732 | L4611
S00 | 1.438 3| 1.4420 3| 1.440 2| L4414 1| L.449 3 | 1.483 4| 1.4795 2
8408 [(1.420) 1
840 | 1.267 4| 1.2001 4| 1.289 5|1.2899 1[1.206 4 | 1.326 3| L3241
842 | 1.257 5| 1.2597 5| L.258 6 |1.2587 2|1.265 4 | 1.295 4| 1.203 2
664 | 1.225 3|1.2292 3| 1.230 4|1.2298 1|1.235 3 | 1.265 2| 1.2637 1
851/930 | - ! i 1.250 1
851/75¢ | L2141 EETEEY ‘
8648 [(1.180) 1 | (121 1
941853 | 1.164 2 |1.1643 3| 1.166 2 10 2 | Laes 2| 197 1
862 1.130 1 . 1.130 1 1.163 2
864, | 1.070 9|1.0723 4| 1.071 5 1077 7 | 102 9| 1.1004 1
S64a, | 1.069 5 1071 3 | 1,102 5
10.4.2a, | 1.052 4| 1.0543 3| 1.05¢4 4 1.059 3 | 1.083 7
10.4. 22, 1.053 2 1.083 4
880cr, 1.019 4| 1.0211 3| 1.020 4 1.026 2 | 1.049 5| 1.048 1
880, | L0182 | 1.020 2 1023 1
12.0.Ca, - 0.989 4
12.0.0a, 0.988 2
PRERe] s | wsws | wsw | owsuz |1 11.858 118512

HE: RIUBREERIL ST RER X- LR E MRG58 KR X- LR ENE.
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#3 $E-2ARBAEANLEEINIHTASR
Table 3 Chemical composition and end-members of garnet-gem of China
1 2 3 4 5 6 7
L7k LA EE RN R - e Fram
SHROBEA SEWE HSREA SHHYEAa SR G S A A
SiOo, 41.81 41.87 41.46 40.05 37.01 39.03 39.19
TiO, . 0.064 0.08 0.62 0.54 0.14 0.017 0.03
ALO, 22.52 23.75 22.0 22.44 19.42 22.65 22.09
Cr,0, 1.78 0.35 - 0.07 — — -
Fe, 0O 2.38 0.556 2.90 1.24 2.15 0.63 3.56
FeO 5.82 8.284 10.79 14.28 11.03 0.015 -
MnO 0.32 0.17 0.36 0.39 29.60 0.053 0.08
MgO 19.96 18.17 15.58 15.01 0.17 0.14 0.11
Ca0 5.07 6.88 5.70 6.22 0.31 37.04 34.37
Na,0 - 0.03 == 0.02 s - 0.07
P,0, — — 0.084 — 0.17 - —
Bit 99.72 101.62 99.494 100.26 100.00 99.58 99.50
G 3.70 3.68 3.73 3.74 4.20—4.25 3.58 3.63
n 1.741 1.741 1.755 1.758  l1.805—1.811]  1.730 1.745
a(X107"°m)| 11.525 11.5396 11.527 11.5312 11.598 11.858 11.8512
PLo X 12 Mg frsr FHHRF
si 2.974} 3.00 2.933} 3.00 3.021 2.941} 3.00 3.044 2.950} 3.00 2.955} 3.00
Al 0.026 0.017 0.059 0.05 0.035
Al 1.863 1.978 1.890 1.884 1.883 1.968 1.935
Cr 01000 5 930-0201 5 g3, 2.0822-00 1986 2.024 2.005 2.139
Fet 0.127 0.030 0.159 0.068 0.133 0.036 0.202
T 0.003 0.004 0.033 0.03 0.008 0.001 0.062
Mg 2.116 1.929 1.692 1.643 0.02 0.016 0.012
Fert  10.346] ) g6-10.4941 5 g54l0-6570 5 510-8778 3 33(0-7581 5 gg7(0-001L 3 g7 2.803
Mn 0.019 0.010 0.022 0.024 2.062 0.003 0.005
Ca 0.386 0.525 0.445 0.489 0.027 3.00 2.786
RAL ;
GimEE 12.07 16.68 23.34 28.67 26.00
E T 6.67 1.51 8.47 3.40 0.96 1.79 10.84
LA 1.57 15.24 7.33 12.59 97.52 88.53
e 73.78 65.22 60.07 54.34 0.73 0.54 0.44
GoEs 0.67 0.35 0.79 0.80 72.31 0.12 0.19
SELRIEE 5.24 1.00 0.20
%hiBA 0.03
1,355,606 (LS HMTBEDT WIRBEAT T ER,.

2,4,7 BT HE R EMT BT KR ARG ERETR, (FeO,Fe,0; RIMBBEFERSHY Fe't/
Fe HiL 5

FEABHAHAKNNITELE, RGE¥FE, N—EEENBELENRRARE
RFERANKGETHESAHENQNBENRETITN.
EHEEU—EEENEA _HECHE R SRTER, AR L0t T U H &
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®4 ELEMHEHEERK
(3B Se iR (Pe) ERAFEEMALIRZTHICRSR)

Table 4 The transmission colour indices of gem

(Counting of record by use of equal interval ordinate method with Sy as light source)

¥k (om) Pg -%-T, Pe;» 7T, Pea- 2T,
400 0.0143 - T, 0.0004 « T,p0 0.0679 « Ty
410 0.0435 - Ty 0.0012 - T,y 0.2074 - Ty
420 0.1344 - Tz 0.0040 - T, 0.6456 T
430 0.2839 - T,y 0.0116 + Ts0 1.3856 « Ty
440 0.3483 - T, 0.0230 - T, 1.7471 - T
450 0.3362 - Tys0 0.0380 - T, 1.7721 - Ty
460 0.2908 + T g0 0.0600 - T,so 1.6692 - T
470 0.1954 « T4o 0.0910 - T, 1.2876 - T,,,
480 0.0956 - Ty0 0.1390 - T,y 0.8130 - T,
490 0.0320 - T,y 0.2080 - T,ep 0.4652 - Ty,
500 0.0049 « T,g 0.3230 « T00 0.2720 « Ty
510 0.0093 - T,,, 0.5030 - T, 0.1582 - T,
520 0.0633 « Tyz0 0.7100 - T, 0.0782 - T,
530 0.1655 + T30 0.8620 - T, 0.0422 - T,
540 0.2904 - T, 0.9540 - T, 0.0203 - T,,o
550 0.4334 - T,,p 0.9950 - T, 0.0087 - T,
560 0.5945 - T,p0 0.9950 - T 0.0039 - T,
570 0.7621 « Ty 0.9520 - Typ0 0.0021 - Type
580 0.9163 - T 0 0.8700 - T,y 0.0017 - T,
590 1.0263 « Ty 0.7570 - T,50 0.0011 - T,sq
600 1.0622 « Teo0 0.6310 « Tepo 0.0008 « T
610 1.0026 + Tep0 0.5030 « Tey0 0.0003 - T,y
620 0.8544 - T 0 0.3810 - Ty 0.0002 - Teg0
630 0.6424 « Teso 0.2650 - T 0.0000
640 0.4479 « Ty 0.1750 - Tey0 0.0000
650 0.2835 - Tyyo 0.1070 - Tes0 0.0000
660 0.1649 - Ty 0.0610 « Tys0 0.0000
670 0.0874 « Teo 0.0320 - T 0.0000
680 0.0468 « T 0.0170 « T 0.0000
690 0.0227 « Tes0 0.0082 - Tgsp 0.0000
700 0.0114 - Tyqo 0.0041 - Ty
=EZW S(Pea % -TY) = I(Pgy - 5u - T2) = Z(Pea - Zi - Ty) =
MREE 1/10.68 1/10.68 1/10.68
R X = Y = Z=

ENaaEl URBHE: Tu=Y=
BELRE: r=X/(X+Y + 2)
y = Y/(X +Y 4+ 2)
Biarik: .=
et g: P, =

e ﬁ%E31979’#)‘% R, B8 TisRois &j@ Thisa
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HEABME, NMEBBEZRES=RIBRBAEN N ERNENREABRERSER
BENEESHMNO=ZRBER T, =62 5HEMAE: S5 T). 2P
Vi T2) Rl Z(Pr- 72+ To) ZELEIZRIBE X,Y,Z, RIBBEIES 1979 FEURAN
PLEESEIR S A RBARBERN S EABIREINAY, SHbE S: £ IATEERNREK
R R EAERL BRI LA—EHGL I, T B SE BRIV TBH R X, 2L R =&
RRFTE=RBE X,Y,Z, BEREMEESE T,.,. 0B v, L& 4, 23
EREEFK 1. ISRHE P.o

RIE LR BN R, U NANREZTENEHAZANE HeSia e
aEEEEmES, B 1R,

R, B AERE—MNERAEE (EU—CEEXHR) =R A
FEBEERRME, EANEEREZEHEAHRZN, bETH &M QEMUNE AT
E}F%O

%5 PE-ELCEERENEHEHEEK

Table 5 The trasmission colour indice; of some garret-gem of China

e 1 2 3 4 5 6 7
(pm) T Ty T, T T2 Ty s
400 10.0 30.0 6.9 1.0 7.2 56.7 2.1
420 10.9 29.0 6.9 1.0 9.6 57.3 20.7
440 21.8 31.8 6.9 1.3 14.2 59.5 20.3
460 28.8 33.0 7.5 1.8 16.4 56,3 19.7
& | 480 30.9 33.3 8.2 2.5 17.1 73.9 20.3
g | 50 27.8 33.4 9.4 4.0 19.4 77.5 21.3
520 24.3 33.7 11.5 7.9 20.7 81.0 22.0
£ | sq0 20.7 33.9 14.5 13.8 24.1 77.5 2.7
& | 560 19.7 33.5 15.0 20.0 25.7 %3.5 23.5
5 | 580 23.2 35.0 21.5 28.0 27.4 7.2 24.2
600 28.5 37.8 25.7 38.0 26.4 69.3 24.8
B | 60 37.0 40.0 28.0 47.0 29.9 65.0 25.3
640 42.0 40.8 30.9 56.0 30.5 67.0 26.0
660 47.4 41.3 31.9 61.8 30.5 65.0 25.4
680 49.5 41.5 32.6 65.7 30.7 655 25.6
700 50.3 42.6 33.6 69.0 31.2 68.0 26.2
Tos | 25.3600 | 34.0584 18.4443 23.0251 25.0147 73.7653 23.4245
&5 | = 0.3649 0.3535 0.4518 0.5506 0.3899 0.33246 | 0.3530
;% y 0.3252 0.3328 0.3902 0.4149 0.3805 0.35557 0.3473
B 2 (am) —495 615 586.4 590 580 553 582.5
P, 0.09 0.06 0.53 0.88 0.32 0.08 0.11
srem | LBA% | X B Wi g | @@ st
SEBa SHEBA BB A HiBEA EHRBLA EBA

* 0.6mm ZEHHAIE,

FANBE, AORMERTY UHEIEESEE FAORIE TIRER &£

f. EARAIHEERIT
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Fig. 1 Chromaticity chart
saturation of colour of some garnet-gem of China
LIRSSSSenss; 2LIANEEAER; 3 HERERaER; 480D
SHRBAEA; S.FUESMAREA; .OMERATZA; T.HBSEEEER

WWIRIS o A A S AR AREENE, T TR Yhid B THMR
MEEMA R, W RREAEEREEERE,

MG M AT ILX B W% (B 2) RIPAATH: S S0 - S BaE = A EEN
AFEAEARABOELRE B 6000m DUERER B 5 MBS Y07, 0058 3505 1 B i 20 3
PR, BB — KRB KFTRER BT, F31R Fe't BT SRENERKRE
A RONE L MR ARE FTHEA —SBEG B4R ANEENE RN
WA G Ma™ —HT IR (410, 423, 430(om)) XTTEE S B EIMA 2B %
o

BETRUXRAREROEIMA LT DEBRRRS BT URE, S%REERE
FEEHTE O SERBGEEE 2) 3K 550—5600m AT 400—4100m F LN B RS
#) Co* I, ZE A OB TEREI N, BT TR BB BRI, BB BB 6500m 4/
LHTCE, XFEME CroF F ¥t WHRHE—#E , FA AR 5> B %S T an TR
FEREERAVIEL:

= ‘T (*F)

‘4.,('F)
— T, ('F)

HHE Farrall, E.F., Newnham, R.E. WF3EiESE, 4150m FI 580nm 4> B HLL F AN BE
TRk A e MBRRBIEEM R BR/NTRRAM, 9 WELE, SNESEY, FRK
BERHIEER A X SR A, NSRS REESHME S A B RN G,

B HE R A 5 A TR KR R R O R B R X S T EAE e RCHE , FERA N
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A2 hE—-EAEAEAR LXK
Fig. 2 Visible absorption spectrum of soine garnct-gem of China

LT awBgEla; 2-BBEEEA; 3.MTBSWEA;

4. FHEEEEA; S HESEEE (UREDHH)
BHASAEBABETREIRLE, METAREREEHETUNLENSRITAL
@, X — MR B UL AW B AR, R ERRN e 1971 ERIAWTIWHFE Oucroy 5
FREREEEAeEATERUNIARY,
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A B OE K

BEEEKIMARNEBFENTE. L ESAFNEERE BHEEEANERH
XRAREATOHRBENHREENEEN ZHKIE. RENOBLAEENEEKSE
B —BREER. CH—BRER) R AN AaRE (B 3), 2R R E R E
BRI

1. 5ERFPLEREREXNBES

DA REEMOEANERaRE A A, ZaRAEIAHRIVEE, 2—&
— &R a8, REPEEA, K/ 6—66pm, BAWHEFo. X—AREKFEBREEAE
BREEAMODINEEERKERRAZERAE AR LB =W,

2. 5B FENBRERZIKRERBEXNEES

DFESERMaEaMEROEANREMSHEaEREARE, BN—REFGE
Ko ARMas X B BEENR S
() BEEOEATTRalEk AL HEBERERK, 5%%%‘*‘ EHEMEA=/\E
WREMARE, BEKD 26—42um, FHEERESHMEZ LEMARBMRK, <kt 10—
20% 5, K /N 20—40pum,

Q) EEMAELATRHEEK AEXENBEEERK. ELELUREASR, B
F 2 HN—RHNR , KK 6—15% , K/ 10—36pm,

FHEASEELEA. EMAEAMEREV YT A EERNY—EENEER
A FEEAER 220—240°C, A T A 220—230°C, BT 41 300°C, BRARERA
AL BT R AN B, Hob gOkE 8 A RS T8 M Ao

3. 5SEREMESRFAEXHAESF

| A &
. - @ 9 o
SN
G & @
we | E
&7/9__12._2.0“’“ g 0 1020pm @ ° 3 ’
1 ®G 2 = LI goem

B3 fRWMNEZARBARHGEAREY
Fig. 3 Variety of inclusions in some garnei-gem of China
LAt idA: a. ZSHEEEEK, bREELEE; 2.FESINNY: . 3HER
%, bHRBAEERAK, o ARHMREMAEERKR; 3RS EEEAER
%k CES,GSE,SEE)
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PR SREEAE EAAHE, aEEBEREIRD . TARMBEER, BR AN
ELAER+ ZHEENE A=)/ \HRRE QSR EEAS B, A RIRK @R E SN
T, 2 WE , MNRE B EREORAN 10—31.2pm, KL 8—17%, H—EE 200—
220°C 5 M —ABL MR AR G BRI K/ 10—52pm, iR LE 6——1/%,iQ REE 200—
290°C, i LR F BN EEBME T AL SR T SR G0N,

.2 A EL

EAFREEELEEMIRE, TA% LREAET (Gem Cutting), EAET &S
AEHFEZET (Cabochon Cut) FIEEM/INEEIBIAZE T (Faceted Cut) B KZHRo R
ENEEAMAEAETLRA RN AT, XELUREE A (Round Brilliant-Cut) FI#f
B 54 8 (Oval Brilliant-Cut) NN T A, ZEARZEEWN.

%6 PELGROEANLHEIRR

Table 6 Some variety of style of cutting of garnet-gem of China

EAETL (gem Cutting) R
EREZHK B £ 2R 7=
(name) (colour) B TR B ’E_f‘l B (carats) (location)
(styles) (crown facets)), (p?w non
acets)
M B R R B His AR 33 24 1 i
“HEih RAHREEE7 Y FHEEER 33 56 6.5 sl
| OEEA LR HaaR 33 40 1.5 e
EEE % Hes AR 33 24 5.9 g
HEA ] HesaR 33 ! 24 4.5 s
“IHLER” | BL/LERL| HERR 33 40 v 2 LR
CIHRLRR" | RL/LE0E| BEHAR 33 24 1 LR
BEEA B HHEEAR 33 24 6 L
SEWE e HERR 13 12 4.5 _—
BEME BE ERER 31 30 4.5 EE
®EEA iR ] HeaH 33 24 2 Eig =
HIBEA B HESEAR 33 24 3.5 i
&5 &

L FRBENEHR NG, B BARAEM SRR E SRR E AR 22 BB E LM
— AR L—EEENRENENEANMEBRE T, CEBINME vy, REEN
K 1 MBIEEMNE P SHEEEL.UREABHE ARG ERSEG BRFITNSEE
R = AR E S EAEATURFERERERIRS ‘

2. RENGBAEANT DR EEHARTERA R - HHR & EMNER
SRE, FEEMNYRERIVMVENERENDT EYE L. X—BTFEAREAR
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BEATOFMBEMRY FENSEEMURE, NASHERREAARMA Y ERE
P T RIEM T o

3. MNREMWAHMAZABREFRNELER, SBUAEABFR—EL AR T
e EOREARER/NMNBEESRNERRRETRINAZAEEEA, TARE
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A GEMOLOGICAL STUDY OF SOME GARNETS IN CHINA

‘Wang Fuquan
(The Museum of Geology, Chinese Academy of Geological Sciences)

Abstract

Having studied the main kinds of garnet-gems in China, the writer endeavours to
measure the trasmission colour indices of garnet-gem-according to the principle of colo-
rimetry. To a given thickness of transparent gems the following colour indices,-i.e. visi-
ble transparency (T..), chromaticity coordinates (z, ¥), dominant wave length As and
degree of-saturation (P.) may be regarded as quantitative . parameters.

Determination of the trasmission colour indices is a new way to measure the colour
of transparent gems, namely, 2 way advancing from  qualitative description by eyes
alone to a quantitative determination which will result in scientific data.

Gems belonging to gem-quality garnet in China may be discovered from magma-
tie, pegmatitic and skarns deposits to-exogenic residual drift ‘placers. It is obvious that
gem-quality garnets in China are characterized by the diversity of their mineral species
and the favorable conditions of their mineralization,

Faceted cutting is entirely suitable for gem cutting of garnetgem in China. Those
with round brilliant-cut and oval brilliant-cut are the best.
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