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TERA FSnE oYM RSzBNRE HM

# E ASREECNAEERZEETYEMN BRZSNERLLY. FTES TG
BANERR N ARER S FRBEAZENRET. PUEAE AR R &EBE ¥E
B W 3.18 g/erd® (BT A 3.23 g/em® GHE) o 8T &G M TR 63 : Ng= Nm=
1.648,Np=1.596;2 V(ZLM)~0" 2 V(HE)=0";Y=b= Nm, YL EME: Ng 4B E, Nm
REERE, NpiRinta, i TR BARNEFRESNEFREANEAS ZOHERTHE
(2wp%):SI0; 34.12,A5,05 13,89, Fe() 26. 19, Fe,05 7. 86, MgQ 1. 49, MnO 0. 68, 1,0 0. 47, TiO,
1.29,Zn0 0.27, NiO 0. 01, K,0 8. 73, Nay,O 0. 19, Rb,0 0. 42, CaO 0. 02, BaO 0. 44, Sr0 0. 01,
H,0' 0.91,F 3.91,Cl & ,S0.00,0=F 1.65, % 99 25, # O+ OH+F+Cl+S=12 RIUE
KRB FRZFN 4 TTEN RS E B2 % 2 : (K2 Nag.g3 Rby gz Bag.or o.9s(Fef 52 Fef o
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KR KFe ™ AlSiOpFo . BB E SR EANRR IM B HBE C2/m, BHBE:a=0.5369(8)
am.b =0.9289(3)nm.c = 1.0153(8)nm, F=100.49(1)°, V= 0.4980(2)nm*,Z =2, TP W%
T MBI R RE LMNRBOLIE SR, ERKS AT YAREN EREHET RN
ARVER SR B BIA BN SR 2 ROty b T E AT EmE CE (B K> Na)
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FYIZ A4 Rk =8 (04 Fluorannite) , B 7F B LR BE T 40 AL 2% R4 24
FHERFH SHEXT YRR, DT Y BRI ER AR UTER S B TR F
BEKFOH 55 EW.R, ,

FH RS B RETYAROEE T 2000 4 2 A 3 HIK IMA CNMMN #E#E (X
599-048), K= BHRRIARATE A b E b B S Y i R AR H BR B PR BT AT AT

1 AL

RER BT HM A BB BB BITAY — R FHRIER S S EEOEK
Z - ARARENBE A RAT A RGT WM TEH. BEkas
RETREERR: © EASNTRRZEHNRKIER & BB B0 EL, ™ B EHF 8 (R
TEMRIEKE)D; O EF AN ENBEEAEHREXRPERREE, @ LIZXK
EECRFMRY - KIFHEHRRTHAETER P KO- FFEMABEGTFESMES
KM EFT, EZRBURE: © THAEASN, BIEKFES T8 Blai A mckr
1 BN 27 BERE M, RRKE BT, B 1K © SO EF 1oa TURAF 2 4 Ui
5y, EESEE (W) BRERAEM; © BIKKUITESE, MEANLKBR. Bk
A HRRROB X © SETTHER E AR B BN, MO R, BRFEK
i, BRSMERMT R TUA X B AR L B 52 B R Ak R 30 78 RETEBR S
o M THFEEANRRZEFE, N ERENFL, R RE, Wl#e; RRE%Ks
BEBEXSSWUL EREK= AT Y RE. NBKTHIENTWERLKA.
AR BREAN - B B RS %,

2 YRS EEER

BB FRAZEREO EBFETERA. TYRLEEENE. FRKE, kL
BT -k ABRAR, BATR LK 2~4 mm, ¥ 1~3 mm; BABR AT 6 mm. H5E
SR /{001, HRBE=HE WM. 70 EHMEEE R 109.0(10 WK, W EEE
93.4~132.0) kg/mm’, KBS FERKEEHE 3. AKX EERMED PHFE 3.15
~3.20 g/or’®, R 5 2B R E B EMH 3.23 g/om’ i,

PSR LOERE: Ng B0, Nm R0 Np gt 9P i, $o8T
LWL : Ng= Nm=1.648 Np=1.596;Y=b= Nm;2 V(ELM)=~0°,2V(itE) =0,
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Wt R RS RSN TR, T 1381 om "QEAYSSRUCHT R MERERE . 7E 1006 em B B9 BRH
W, 7 Si(AlD) — O EEREIE M . 749 cm 1721 em™ #1673 cm ™ Ab Y SHIRACHT, AT RE R
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Fig. 1 Infrared spectra of fluorannite and annite from Huangshan granite
(IHRE 7 PGB A AT R &S (885 . P.EI83G;KBr FEH)

e

F 1 BHRSNE LR BRI EHTE
Table 1 Infrared spectral bands of fluorannite and annite from Huangshan granite
LI 7] v/cm”! PR R

B 3649 3433 2915 2840 1628 1381 1006 749 721 673 453 348 3
Baty 3587 3441 2925 2854 1636 1399 1012 ki 716 ki 466 378 [5]

Bk = Bk B I ER F2 FHEZHFe WBITERBSY
i Bl SR e N R T € Table 2 "Fe Masshauer parameters of fluorannite
Wik, 79F F' iFe?* =21 0 IS/(mm-s ') QS(mm-s1) A% Fet Fe
ST9(FR 2) MR FeO & Fe' (.012 2571 16 ]
ok 20250, 05 0 EOEE R
FrESTINAE (26. 19% ) 4% HiE 1.029 1.278 4
s AR, Fe? T o 38\ 0 & Fe'* 0.378 0.645 21

M, F1 M, gfi; Rt (58 UE
M, &, XFEKSHBRNBEE/RENPTTIER, B8 R .
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R 7 WG 3 A s FeO o5 8 AR 35 20 (O3 iU B T Be sk o B i 55 )
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Table 3  Average values of 10 electron microprobe analyses and empirical formula of fluorannite
wy/ % .
Ay —_— o B PR AR
BifH 0135 )

SO, 34.12 32.38-35.98 S 2.83
ALO, 13.89 12.68 ~14.50 Al 117
(M 4.00
FeO+ Fe,(O4 33.26 32.97~34.88 AlM 0.19
FeO? 26.19 Fel* 1.82
Fe,(5@ 7.86 Fe” 0.49
MgO 1.49 1.24~1.82 Mg 0.18
MnO 0.68 0.58~0.92 Mn 0.05
Li,O® 0.47 Li 0.16
TiO, 1.29 1.08~1.52 Ti 0.08
Zn0O 0.27 0.14~0.28 Zn 0.02
NiO 0.01 0.00~0.04 Ni 0.00
(M) 2.99
K,0 8.73 7.98~9.10 K 0.92
Na,O 0.19 0.10-0.34 Na 0.03
Rb,O® 0.42 Rb 0.02
Ca0 0.02 0.00~0.10 Ca 0.00
BaO 0.44 0.00~0.51 Ba 0.01
SrO 0.01 0.00~0.07 Sr 0.00
(1) 0.98
H,0*® 0.91 OH 0.50
F 3.91 2.98~4.34 E 1.03
Cl i Cl 0.00
S 0.00 S 0.00

0 0O 0.47(?)
2Rl 100.90 (A) 2.00

-0=F -1.65 - -

psv 99.25

D MM CERELHNES SEHRE; O BErRIOEIEIIT, O BRENEEMT © #O0+F+OH+CI+S
=12, VO EHRRTE TR HUN 4 P8 B TR & AR SV i FEHIEARF 15 kv, 2.0 10 %A,

FWO+OH+F+Cl+S BBE%T 12 HEEHS FHRZ AN 4 itRNESE G251
%3 N (Kooz Nagos Rbgoz Bagor )oos (Fel'ss Fedlo Alo g Mg s Lig. 16 Tio 08 Mny o3
Zng 02)2 09 Aly 17Sh 83)4 Opo(Fy o3 OHy soll 47)20 X B, =CL,S # O,{H S.Cl & &K\
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JLF-A] BB A, BT AR AT R O(HFB ) » Fugster HiAN, I F & F WENERKE
BRI EFBE, HOH+ F) BRI LR B, TAA TR, B8z 8N, XFe=Fe/(Fe
+Mg)=0.93,XF=F/(F+O0H)=0.67,XF =F/(F+0)~0.69,
% = #F KF& ' AlSi;Op -

(OH), — %M = £} (sidero- OH

phyllite ) KFe3* AlALSLO;
(OH), R ¥ H N & 58 4
R, Bk B E o b Rk
Wz B o R 2 R 2R
FTEAET: AEMNE KRS
FEEIRBLIGHZ 1,1 Al
B PR GHE D 2, &
PR[EE R ¥ 6 4 1950 %
JEH L e Bk o B
Fe.Si. Al & F /R H 70

EH bk - Bt = B & 5 F : o
G BLR: XFe' = Fe(Fgk  RHEE Az
PR S X AT U Rl g B2 AEMINBE TR K o Bn R Y4y 2K e 2 1A
JREL) /] Fe (8 = £ B &) Fig. 2 Annites with different additional anion constituents
b i 35 F BE R %) + Fe O =T HMERE LEHERZE 10 AR HE

(gt BRBLOL A L N A B

TEEIRE) 1 =46.2% 1/ B ¥k A gknt = 8RR/ Y0 B, (B 52 Br EATSTE 8% = B 543 0 B (AL >
40% ZE <60 % ) PN 5 XSi = Si( G4k Z 1 BN i M 0 B8 BE AR B0 /[ Si (8K = BT b Y
BRI + SR o BT R IR P B B FBE R0 ] = 56. 6% , #E A Bk = B LAY X 18]
XAl = ALCEUEE = BE 507 & i P B 35 FBE R B0 /L AL = BE 30T S N B9 B8 T BB R B0 + Al
(BRI ZBR BN BN IO FEE IR B0 ] =34% AR S BRI,

B2 AEALF Y B, XEFe>90% ,40% < XEFe' < 60% , XSi>50% , XAI<K50%
ETH, RN Bk AR M2, XF=67%,XF'~68.7%, 8% =B ERRZE
B ERE LY. KA %N A KFed ™ AlSi;0F;. OH-F -0 #%z B4R
BN I BH B 7 LA sk LB Ay K 4 W 2 BiR . Ho, “Oxyannite” (U8R B ) i F54E B
RA PRI,

5 #EgEt R

R B X SRS S D/MAX - 1B /7 §HUAF . BB S N 4 FiR,
SRATEZRA 10.09(100)(001),3.336(56)(003)F12.649(10)(200),

BE =P REMPTR G TH S e R SREH. 7 as B R (M A,
Z AR C2/m s an SE (B BB LSR8 ) 0 =0.5369(8) nm, b = 0. 9289(3)nm, ¢ =
1.0153(8) nm; 3=100.49(1)", V=0.4980(2) nm’; Z=2, X%{HS Munoz % F/(F +
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OH) = 53% & BR Sk = B M A L5 . 0 = 0. 5386 nm, 5 =0.9312 nm,c =1.0144
nm, 8=100.3"; .5 Hazen Z Bl F/(F+ OH)=14% % = 88K X HEM " 2 =0.5386
nm, b =0.9324 nm, c=1.0268 nm, 3= 100.6°,

BT SASHEIRN, PR % SURE.

T4 REZBNSHBEE X HEBRTHEREILER
Table 4 Comparison of observed and calculated power diffraction data of fluorannite and synth-annite

Fksm0 BB
hE1 1/, d g/ iy /nm Akl /1, d/om
001 100 1.009 0.998 001 100 1.03
002 13 0.502 0.499 002 3 0.507
020 8 0.462 0.464 020 5 0.464
1l 3 0.3975
12 5 0.3711
003 56 0.3336 0.3328 102,003 80 0.3380
12 10 0.3160 0.3141 12 15 0.3179
113 10 0.2933 0.2932 030,103 10 0.3106
023,130 5 0.2734
200 10 0.2649 0.2640 200 70 0.2654
[1)8}; 14 0.2507 8: %igg 004 15 0.2532
303 8 0.2285 0.2280 201 40 0.2465
133 9 0.2185 0.2183 202 20 0.2199
2
(2)8‘; 10 0.2004 g: %ggg f;g ;;i 10 0.2018
231 5 0.1932
204 20 0.1692
135 10 0.1671 0.1675 2431'3253’ I 0.1635
(_2’8(6’ 9 0. 1544 g: ;g:g 330,061 10 0.1538
036 5 0.1485

PR 4F :Cu B8, 30kV,30mA, I /min,
O FX.
@ 318 MPDF(1983)14 - 233,

6 /&

(D) A RET WM, BRSNS VR E F RS,

(2) ARYE R Z = A E W SO RAFE , (5% & MR S R R R, k%
BRBHHEMEEE F Fe M AMEMRY TR XX E M TTE (K KT Na){HH
KIRER R AR P A ST AL BEUL AXMEHEIE , IR M BBk == 13 0 ) 0 S I T O — i B9
SO 7 e BB A R R a4 0B BRI R A AR RN EHR
Y tEAERR NG (Gusuite) s KN A B 1 Nb. Ta Zr Hf Th 9™k, KA — R 3 A5
AR A7 i KBRS G5 PR S 3K, B — RS TR AR 3K, B AR — Aok
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W3, ST, P& T,

() FHEHEARRPESE TR - Sl KE"TI M —156,

(4) IMA CNMMN =8 FERESE X NENRINARNBEER N TFHETR
~ AR RIIMEI S - BB R ARG Z MK =S ARG S8, A aen i NE%
REBIER, A THE R E U T SNE,

(5) I annite IR RIKE LG HiE AR BES B2,

it ARPZBNER BT SRS, RS Nickle E. H. B+, HRFHE, FH
R TR MARIBER, BT R B DB ST A S R, IRAERHUE S RS BT R AL B S
A EHY YR Y4 RS iR BB, B — I 0 .
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Fluorannite: A New mineral of Mica Group
from Western Suburb of Suzhou City

r
Shen Ganfu!, Lu Qi?, Xu Jinsha!
(1 Chengdu Institute of Geology and Mineral Resources, Chengdu 610082; 2 China University of
Geosciences, Wuhan 430074)

Key words: fluorannite; new mineral species; fluorannite differentiate; Suzhou
Abstract

Fluorannite is a new mineral of trioctahedral mica group, belonging to the F-rich analogue
of annite. It is present in the fluorannite differentiates at the top of the Suzhou A-type granite

located in the western suburb of Suzhou City. It was previously named Li-bearing biotite, an-

—
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nite or F-rich annite-like biotite. Flourannite occurs as enhedral-subhedral tabular-sheet crys-
tals, iron-black in color with a submetallic luster. D (meas. )=3.18 and DD (calc. )=3.23 g/
cm®. Optical properties under the condition of Na light are: biaxial negative, Ng= Nm =
1.648, Np=1.596, and 2V (meas. )=0°, 2V (ealc. ) =0", Y=b= Nm. The mineral shows
strong pleochroism: Ng, Nm and Np are reddish, dark green and pale brown respectively.

Chemical constituents (wg% ) calculated by means of EPMA, wet analysis and atomic ab-
sorption spectrometry are Si0, 34. 12 (32. 38 ~35.98), ALO; 13.89 (12. 68 ~ 14. 50),
FeOry 33.26 (32.97~34.88), Fe0 26.19, Fe;0; 7.86, MgO 1.49 (1.24~1.82), MnO
0.68 (0.58~0.92), Li,00.47, Ti0, 1.29 (1.08~1.52), ZnO 0.27 (0.14~0.28), NiO
0.01 (0.00~0.04), K,08.73 (7.98~9.10), Na,00.19 (0.10~0.34), Rb-00.42, CaO
0.02 (0.00~0.10), BaO 0.44 (0.00~0.51), SfO 0.01 (0.00~0.07), H,O" 0.91, F
3.91 (2.98~4.34), Cl trace, and S0.00, O=F 1.65, totally 99.25. An empirical chemical
formula formulated on the basis of (O+ F+ OH+ Cl+ S) =12 and the assumption that the sum
of tetrahedral cations equals 4 is (Kg 92 Nay 03Rby 92Bag 01 )0 98 (Fe™ ™ | o Fe’ " 49 Aly 10 Mego. 15
Lip. 16 Tip.08Mng. g5 Zng, 02 )2.99 (Aly 1751283 5,00 Oro (F10:OHy 50Oy, 47)2.00. with the simplified
formula being KFe}* AlSi;OyF>.

X-ray single-crystal structure analyses with an antomatic four-circle diffractometer shows
fluorannite to be monoclinic, space group C2/m, Z=72; the mineral is a IM polytype, a =0.
5369(8)nm, b=0.9289(3)nm, ¢ =1.0153(8)nm; B=100.49(1)°, and V =0.4980(2)
nm>. Crystal structure determination, infrared spectral analysis and Massbauer spectral analysis
of fluorannite were conducted. In fluorannite monomineralic differantiates, the overwhelming
majority of fluorannite crystallized directly from a silicate melt that evolved from an A-type
granitic magma at the late stage. It had abundant F, Fe and lithophile ore-forming elements,
and was relatively enriched in alkalis (K==Na), but was depleted in water. The new mineral

fluorannite and its name were approved for publication by IMA CNMMN 999.048.





