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Table 1. Chemical and microprobe analyses of garnets
ij =3 = Si0, | TiO, | ALO(| Fe,0,| FeO | MnO | Mg0 | €a0 | Na,0| KO |n,0t [HO™| &it n a A d
.
Fi_oip 34.76( 0.02 | 0.44 [30.84| 0.40 [ 0.12 | 0.18 [32.56]| 0.32 | — |o0.04|0.12| 99.80 | 1.879 |12.063
t Fo i |35.36[0.011.28|29.10] 0.48 | 0.04 | 0.69 (31.69]0.13 ] 0.02 | 0.21 | 0.08 | 99.09 | 1.879 [12. 0503. 820
“F._. |35.80|0.06 |0.54|30.29 0.20]0.08 |31.25]0.02 | — 98. 24 | 1.886 [12.064]3.783
F._ o) 35.72| 0.08 | 6.02 [23.23[ 0.68 | 0.42 | 0. 17 (32.93]0.23 | — [0.03|0.16 | 99.67 | 1. 834 |11.977
2 F._ () [36.81]0.23(7.36]19.77/0.65(0.360.22133.40] 0.1 [ 0.0! [ 0.70|0.12 | 99.74 | 1. 828 ;11.976|3. 756
*F._,._, |36.45!0.34|10.47(18.77 0.42 | 0.27 |31.71] 0.03 | — 98. 46
F, 35.36| 0.05 | 4.41 [24.87|0.77 | 0.61 | 0.22[33. 18/ 0.23 | — [0.12(0.16 | 99.98 118;7‘;

i Fi_i, 35.92(0.12 | 6.49 |22.09] 1.26 | 0.32 | 0.20 [32.75/0.25 | — | 0.20 | 0.0% | 99.69 11.988
Fi_o_, [36.16]0.207.02(20.49|0.93 | 0.33 | 0.14 [34.74] 0.08 | 0.01 | 0.57 | 0.24 | 100. 64 I'l_ggj;u.gss 3.777
Fo_._, (36.80]0.26(8%.96(17.32] 1.12{0.430.2534.80(0.07 [ 0.01[0.60|0.16 [ 100.78 | 1.834 |11.907|3.730

’ F_,_, 35.88] 0.04 | 5.79(21.89) 1. (5] 0.20 | 0.12 {34.39| 0.10 | 0.01 | 0.52|0.16 | 100. 25 | 1. 848 |12. 008|3. 795
*F,_, 37. 48| 0.06 | 6.28 |24. 01 0.33[0.12(31.22{0.03 | — 99. 53
*F,_, 38.0(] 0.03{9.82 20,08 0.66 | 0.1330.97]0.03 | — 99.73
*F,_. 36.02( 0.00 | 0.81 |31.22 0.61 | 0.06 |30.84]0.01]0.01 99. 58

F, 34.88(0.03 | 0.72 [30. 46| 0.59 | 0.18 | 0.20 |32.34) 0.20 | — |ov.08 |0 16] 99 01 1'1_8226_12.052

F_, 36.31{0.02 | 1.58 |27.20( 0.28 [ 0.14|0.23(32.95({ 0.10 [ 0.01 | 0.87 | 0.24 | 99.93 | 1.879 |12.064]3. 80}
*Fo_, 36.62| 0.03 | 3.16 |28.73 0.33 | 0. 14 |30.09] 0.04 | 0.01 99.15
] *F,_, 35.72| 0.03 | 0. 43 [31.66 0.22 | 0.06 |30.41] 0.03 | 0.01 98. 57
- *F _,_, |35.57|0.06|5.82|24.17 0.50 | 0.06 (31.73]0.02 | — 97. 92

1.87% |12.0083. 838
*F._.,_, (35.03] — |0.59(31.39 0.26 | 0.14 |32.96[0.04| — 100. 50
“F._, 36.81| — |7.07 {22.47 0.38 | 0.18 |32.99] 0.10 | 0.02 100. 02

wW—G 40.96| 0.05 |17.54]3.20 | 0.63 [ 0.10 ] 1.73 [34.40] 0.07 { 0.01 | 0.50 [ 0. 16 | 99.35 | 1.739 |11.873]3. 563

Y—G 38.52| 0.33 (15.66[10.22(0.20 | 0.08 | 8.00 [26.75(0.11 | — | — | — |100.03!1.772 |11.923|3. 650
Fi_,—, |24.64]2.85{ 4.68 {22.291 1.44 | 0.25 | 0.27 [52.57] 0.38 | — | 0.50 | 0.94 | 100, 01
—M 34.12| 404 | 460 |20.79] 1. 40 | Q.23 | 0.69 [33.44[ 0. 16| — [0. 46| — | 99.93

F._y 34.81(3.71 | 2.22 [23. 25| 1,70 [ 0. 24 | 0. 16 [33.76( 0.20 ] 0.03 | 0.65 | 0.12 | 100.98 | 1. 873 [12. (01 N
° “F,_,_, |35.03]3.60}1.29|28.48 0.40 ] 0.12 |32.10] 0. 26 | — 101. 28

“F,_,_, |35.16]3.39|1.40 [28.94 0.42 [ 0. 10 |31.55[ 0.22 | — iDL 18 | 1. 876 3. 807
*Fo_,_ 34.45] 4.82 | 1.13 |27: 35 0.21 | 0.14(30.04] 0.33 | — 98. 54
“F,_._, |35.00|0206]5 4523 50 0.18 | .23 |30 92] 0.15 | 0. 03 98.51
*F._,_, |35.59]1.97]3.5125.18 0.15 | 0.28 |31.12] 0. 12 | 0. 04 97. 97

6 *Y_G—G |35.24|0.00°[ [.08 [29. 51 0.02]0.10]33.23[0.02| — v8.24 | L. 886 |12.064]3.783
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Table 2. Number of cations in the formula on the basis of 12 O and the percentages of end members
# X Y Z ¥ R4 FH
4 H =2
Mg | Fe'T | Mn Ca Al Fe'? Ti Si Al And | Gro | Pyr | Spe
Fiwgp 0.020]0.031|0.010|2.970| — |1.973] — |[2.960]/0.041| 100 — — —
1 Foup 0.087:0.034| — ]2.881/0.123 1.858[ 3.001] — [93.55(3.15(2.9370.10
'F,d(,,) 0. 01 — 0.01]2.80,0.01})1.99 — 3.09 — |98.69| — 0.35 | 0.50
Fi_oim 0.02010.045]0.030{2.920{0.547|1. 443} — 12.960)0.040 73.;‘ 25.01) 0.71 ) 0.99
2 | S 0.035(0.044(0.025(2.936/0.709(1.222{0.015{3.020] — |63. l"ﬂ 35.041 0.93 | 0.86
*F, 11—y 0. 03 — 0.0312.76|0.96 | 1.15 — 2.96 [ 0.04 |60.00{36.76{ 1.19 | 1.04
Fy 0.025/0.055/0.045[2.960]0.375|1.560| — [2.945[0.0565)79.20(18.33( 0.93 [ 1.44
F,_..i_, 0.025|0.089(0.025{2.8980.603(1.370] — [2.968|0.032(68.99|28.20| 0.83 | 0.75
F_,._« 0.015(0.064(0.025|3.030{0.646(1.261]0.015[2.966|0.034|65.08]33.55] 0.59 | 0.79
F_—: 0.029/0.078|0.029(3.029]|0.849|1[.054] — (2.990|0.010 ’E 24142.67) 1.05 | 1. 03
’ F_. . 0.015(0. 080|0.015(3.050|0.537|1.363] — [2.970]0. OSOJTO. 71:28.29) 0.51 | 0.48
“Fy—, 0.02 ———‘ 0.02|2.73]0.60] 1.47 — 3. 06 — 179.93]18.72] 0.53 | 0.82
TFy—. 0.02 — 0.05 ] 2.650.93 | 1.21 — 3. 04 — [66.79(30.99( 0.57 | 1.65
*Fy,ﬂ 0.01 - 0.04 (2.78 | 0.08 | 1.98 — 3.03 — |97.63| — 0.27 | 1.54
F, 0.026|0.041]0.015|2.944|0.034|1.949] — [2.964|0.036|98.45] 0.17 | 0.86 | 0. 46
4 F._ 0.030)0.020|0.010]2.984|0.152]1.725| — [3.071| — |91.66] 6.96 | 1.02|0.35
"F, 0. 02 — 0.02)2.69) 0.31 ) 1.80 — 3. 05 — 198.29] — 0.64 | 0.85
*F,—, 0.01 — 0.0212.7810.0412.03 — 3.04 — |98.94) — 0.27 ) 0.57
*Fi_ 0. 01 — 0.04 | 2.85 ) 0.55{ 1.52 — 2.98 | 0.02(79.06|19.45] 0.26 | 1.23
! *F_n_, 0. 02 — 0.03(2.98|0.01(1.99 — 2.95( 0.05 [100. 000 — — ———‘
*F._y 0. 02 — 0.03(2.87|0.67 | 1.38 — 2.99 r().01 70.58]27.58] 0.75 { 0.90
wW—G 0.198|0.041] — |[2.825|1.585|0.184]{ — [3.143| — ]10.43(81.87| 7.45 | 0.24
Y—G 0.904/0.014|0.005(2.178|1.333]0.584(0.018(2.927|0.073]29.12(39.30{30.77|0.17
Fi_os 0.035(0.100]0.020(2.905)0.345]1.400|0.180(2.885|0.115|75.25(|22.91| 1.20 | 0.63
T—M 0. 085(0.0950.015/2.980/0.290|1.300(0.253,2.8400.160|74.26|21.87| 3.26 | 0. E‘
5 Fo 0.020(0.121(0.015(3.025(0. 136|1.467]0.231/2.915|0.085|86.99/11.54( 0.79 | 0.67
i 0. 02 — 0.03(2.85]|0.03]|1.77 10.22|2.90|0.10193.18(5.11 | C.52 ] 0.98
"Fo_i_, 0. 02 — 0.03|2.87|0.05]1.800.21(2.910.09195.22(3.10]0.43]1.04
“Fo_i_, 0. 02 - 0.02)2.721]0.02|1.74|0.31 |2.91]0.09|94.54| 3.69 | 0.64 | 0.80
*F 0. 03 — 0.0112.75]0.44(1.47 | 0.19 ] 2.91 ] 0.09 |78.89|19.42] 1.02 | 0.45
[ *Y —G—G 0. 01 — — 3.02 1 0.11 ) 1.88 — ] 2.99 — |94.58] 4.95 ] 0.42 | 0.05
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Table 3. Data of infra—red spectra of garnets
Si0, ™~ % 5 _
s I B T T T T ik
W—G EEBG | (945) 911 856 838 615 538 469 450 390 295 237 220
Y—G EERA 905 851 833 610 533 464 435 382 246 239 227 221
Fi s EEGEE | (937) 904 845 827 604 525(488) 454 422 369 338 242 234 226
Frmun ST | (929) 901 844 826 602 524 488 454 420 368 336 246 240 235 227
Frmiimi(m ST | (933) 900 844 823 600 523 487 452 419 365 335 245 223
Fitoms MR T | (937) 901 842 825 600 521 486 450 412 364 330 240 237 231 219
Fi o EEME | (933) 898 B41 821 600 520 486 450 411 363 331 247 241 233 226
Fy EHAA | (933) 897 839(819) (669) 600 518 484 446 407 360 317 227
Fivos mRa (933) 895 835 819 595 517 482 443 405 355 319 242 236 230
T—M m@y | Goroy 897 839 674 636 595 517 481 443 406 355 325 240 228
F_u BEn 891 828 697 633 591 513 479 438 394 352 314 247 243 236 218
Fiu ESME | (929) 891 835 817 592 512 480 . 438 391 353 313 235 223
Foiumip S | (929) 887 834 815 590 511 479 437 388 352 314 239 237 233
F._, ESRE | (929) 889 833 813 590 511 479 437 388 351 313 246 242 239 221
Y—G—G EEHA 890 831 815 589 511 478 437 385 350 310 240 236 230
Fi_ug WA | (929) 886 839 813 590 510 479 437 389 352 313 237 226
F, EERE 888 836 814 590 510 479 436 387 351 313 247 244 241 232 228
Fi_ i YA 889 832 813 589 510 479 436 389 352 313 243 238 235 228 221
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Table 4. Linear relations between the wave numbers of the eight major absorption

bands and the contents of andradite

RS I~ B S - KMMAXEN | BEME

v, =916. 3—0. 280And —0.955 16
: v, =925. 2—0. 388And —0. 980 Y
2 v, =858. 8—0. 265And —0.905 16
3 v, =841. 8—0. 289And —0.989 14
4 v, =619. 3—0. 304And —0.975 16
5 ¥, =542, 7—0. 333And —0.994 16
6 v, =475. 5—0. 402And —0.983 16
7 v, =460. 7—0. 746And —0. 984 16
8 Ys =394. 3—0. 463And —0. 981 16
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Fig. 2. The Mossbauer spectra of garnets
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Table 3. ~'Fe Maossbauer spectral data of garnets
& B
L N , Bl A o P 2w WeE AR 30|
# o4& g fir & | B RLARIR . ] "I Y MISFIT
(7 ¥ (% 7}61‘“)(2‘1—2%&«?“ A | BEal | FIE
M+ AM
- 0. 1182+
Y—G—G Fe'l | YIN=6) 0. 402 0.616 0. 284 100 100
0. 009 %,
‘ 0.019¢, +
o Fe'! | YIN=86) 0. 104 0. 561 0.278 100 100 ]
0.003°,
) 0.023%, +
Y—G Fe'! | YIN=6) 0. 394 0. 591 0. 290 100 100 0. boue
= — SRR
. Fe'l | YIN=®) 0.398 0. 576 0. 262 97.23 | 75.84] 1.921 | 0.020%, +
T Feit | XIN=8) 1.276 3.527 0. 262 277 | 2,77 0.045 0.0058
- Fe'' | YIN=&) 0.399 0.578 0. 270 95.98 | 74.86] J.257 | 0.0174, 4
o Fe'l | X(IN=8) 1272 3. 565 0.270 - o2 | 102 0.068 0.001°,
1l [ '——‘ 7_‘
Fe YI(N=# 0. 103 0. 594 0. 294 91.84 | 71.61] 1.271
. Fe'! | ZIN =D 0. 150 1.231 0. 294 182 | 1.33) 0.021 | 0.099", +
T—M
FelF | XIN=8) 1215 3.353 0. 294 3.33 { 3.33 0.059 0. 007",
Fer' | YIN=6) 0. 956 2. 387 0. 291 3.00 | 2,33 0.042
1

R R S E RN E

BUMEREE RS AR TFAEaNELRE, Y-G—GHF, ., g6, LS
IR HEH Fe't (] X RE (BRI X B R AW FRENTH ZHKGE,Y RN
ARG E . 2 FRME RN E) . Lin (1978) 3l HiX figg Lt g F Fe <’Y>5Jr€%ﬂfﬁéli§
ﬁg,, BR BRI 7B B Feb (XD, Fe'" (YO EE (F 2d. ) ¥ R0, H Fe (X) 58
R RN M E R T AL A Fer (XOF X HERDEN Fe <X)$E}%Iﬁfﬁ‘{ﬂ%
By 0 0 <f¥_ FIRERM T Fe'" (O FS " OO ZRPERASIE. YEHEF A 3% |
B REESER (F 2D HEe LS bR BEeA . SeRRES T SBEHEMX. £
2T P 0 Fonno B B BRI A0 R F T, ELE @ R B RE TIO, & 8 i i
Foow  flFoo L [ B AU /T 304, TIO, S B SH AT, MEADARNES TI'" HE5I
By AR T I 3d M. ARG REERf. W O— T AR B AR E2WY. B
Tio, s AMTAMM E GmiE, MEFET  HESBEERMN ARG EEL, HHE—
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BTMHAR R MAEFANEE, Fo* M Fe' §EM0EFRTIREBRER, Hit. B
BGOSR AEBAEX. &30 A FasSM P Bk mEREL, BEE S FRIEE
N H Fet (X0 5 et (2) 2 [ 5 5B & r T R B, AN T TA R 1 AR A B € 9 B E BN
B Fe't OO M Fe'™ ((2) Z i mEHER. ETHOAKRKE O, FBHEL, BE NFHEM
THRATR@, Ti't(Y) + Fe'' (Z) == Si*' (Z) + M** (Y) Ll Tio, By a4 Fe't (Z) Y
.

4. 824 R

EXORMTFASHEREGRE BAKECES, HESEEK WAFSRERENESH
NaCl F @i =M E B A XA HERAHaERNE T - RE. MRS ERHEE—.

KREXRFHS. BB ERERRLTHERE, EHRMK. EREENT (<50
KWD, BELTKE, B - EEELNSEEREE. WBERIFERE, HFFy >
(1), (2) 43 B R R — 5ok A P ) S B B3R h ik ¥ — R, Y—G—G MR EE Nt
ErgaTafky—RE, XFARTABRMRE, K& ek,

B SR

EXAETARRABERRER, RS0 W BRR, 8BRS ¥ REE 415
RSN 6 %,

BRI AR

R — KR A A And>>03. 6, & FBUE BT AL BT ML T B IR S i
AR — LI,

CRHOBTETRAAEGMME. S REE, P RENE, R WEK, LR
STt R, —# 1—2cm, Kk 10cm,

HRHARTARARB AN ARTA, A FESR D", BRIEBEERK. X 510—620 C
(£ 6 Frsig s Frong ) HTE R R T RE R

3CaCoO, + Fe,0, 4+ 3Si0, — (a,Fe,Si0,0,, + 3CO,

# Liou (1973) 52 Huckenholz 1 Yoder (1971) (63, 1B 4l () 45 &k B A 5 1. B & #Y fo. , 4k
Kalinin #I Deniskina (1971) , #F (M N LR T AR, EEEW AN G FAE R EREER.
WX BAW AR YR T & fo. MRS T EMBELET A KE.

AT RLAFE

ERAWMFAERE - LMEHINE, ZEREA MR EEWERE. 4%53FH
BB SMEER LAY, Gro25—35, HBHI B /KGR EI Fet (XOWMIE, XHAHAGE TG

ZIE1RT 4 BRI 0 B B 0 3 K2 R AR SR 12, 0512, 06 4, 4L

1.98-11.99 4 , RAMTREAREAR, WANERD LS AR OER, LR LGHH
BB TRt 2 .l — UKL (F 6 B, 88 () IR 9 570°C, 4055 (0 JU 4 638 C . ik
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Table 6. Homogenization temperatures of garnets
By — B K
% &l ¥ .5 - -
] B B % | B
570 550
F T—12—1(g)
. 540 _ 530
. 590 553
e 619 583
2 Fr—ii(my 638 . 629
. 475
Fi_i—s 460
480
3 Rh 449 142
Fl‘ N
2 420 411
4 F, 622 615
686 683
Y—G
686 670
d w—G 630 7 616
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Abstract

The present paper makes a thorough investigation of the garnets from the Fushan deposit, which
is a typical one of what are generally thought to be skarn type iron deposits in North China. The
garnets are mainly in the skarn, but some are also associated with dike syenite. Presented are the
chemical analyese, microprobe analyses, infrared spectral data.Méssbauer spectra and homogenization
temperatures.

The garnets belong to the grandite series. The contents of andradite vary from almost 100%; to
less than 10 .The wave numbers of the major absorption bands in the infra-red spectrum vary
with the percentage of andradite. Except two bands, there exist excellent linear relations between the
wave number and the percentage of andradite for the other six major absorption bands. The two
exceptions are the 831—856 em™' and 883—915 ¢cm™' bands. The linear relation for the former is
relatively poor. For the latter, garnets rich in andradite show an excellent linear relation, but those
lack of andradite deviate quite a bit. The linear relations can be used to determine the compositions
of grandite garnets.

Maonsbauer spectra reveal that the colors of the garnets are connected with the valent states and
structural sites of Fe.Green garnets have only a Fe't (Y) doublet. When a Fe’' (X) doublet
appeats.the garnets become red-—brown or purple.the more the Fe'! (X)doublet appears.the garnets
become red —brown or purple, the more the Fe'! (X), the darker the color. The Méssbauer spctrum
of a melanite is complicated with four doublets. The dark color of melanite is proposed to be
associated with the interaction between Fe’* (X) and Fe'™ (Z) . Because of the substitution

Fe'*(Z) + Ti"t (Y)

Si*"(Z) + M*'(Y) ., more TiO, brings more Fe't (Z) . So melanites get
darker with increasing TiO, .

The garnets are divided into six groups. They are different in composition and charactet and are
formed at different stages. Their growth conditons are discussed.

The purple garnet with strong zoning and strong birefringence is an indicator of ore bodies.



