(IS

E LA KRF HRYTE



—— L H R

F4%. Bkl
WL INEE L B
# B BkSiL

T E SR KT RA



BBEMSBB(CIP)EE

R EEERE—EMN/ R LERE. — 1.
B E SR K2 AR AL, 2001, 6(2007. 8 EED

ISBN 978—7—81038—353—0

I.3%... NI.gk.. [.5A4.7E5H-HE
V. TD912

] WA 4 CIP B # 5 (2001038 25895 5

HEHE HE
HERH WEF

RREBRFMR
—HREHR
®ih T4
FEGRAKE HRA AR
(RGWRELTER 1882 5 §3%5.:62193056  BRE4AS 200051)
HEBE PERTFRT HM AR R FENR
FFA 8501168 1/32 EN 4.75 F¥ 126 TF
2007 4E 8 B 1 IREE 9 WRERRY
EN¥ 40 001—45 000
ISBN 978—7—81038—353—0/R * 05
12,00 6



FF

T

WML EHERERNCRRGRBFHBE —HDH) -
FOEFUANEEATERSREALETT ! RINALERRE,H*
RTFERHANE!

FHREOELBOFR, HREAN AHLHZDAEEAFRTHSD
HREETFRAPEARRTFR B SERNEN  EEFAFREEA
AT RE KR IERBEFTERFAF S, RETTELH, R
RTFELR AREEHG P RERAZHT W) EFRE,
AEERBEUE TR ARRFRAEF WL E LA FOE CEE
TRSLHEA.

AT HRERBR BT ITENETEFRAAZAENES.
EAMPREEN G RE BT EIARI Y RAER R GRE™
kFEHA AHNRFEATHRE LA, PEFFERDTHER
UHRFAEAFMEARARTFR T BRI HRERRHRER, FHE R
BRHMAREAFREREFHA —REHR) - F OB, HA XK
BHRRUEGRARARRMBEAERFRAAFEEARE 2 RARESL
AN BL] AEE SRR REESEGHRB R X O EAIARE
#)CRNRG: CBRBERRLTHEEREHEEARTFRNRL,
ARBARLEFLEERFE REAXAFREMGEREAFHEFN

FALTER!
A4 s ﬁ(ﬁ ‘

BB IwT Rk 35 4 g,



B R

—=
5
%
E_E
%
g
E=F
£
B
B=
FNUE
B
L+

B=
FHE

7
£

=

B

SR LR P TR LT LR PR TR PP

FEER I B — LA AE -
FEE I B AL R AE -

sre e

0 94 4 5 — Aﬁﬁﬁ%——&%ml%ﬁ-mm-
- ssmscssasen 16

i ﬁgﬂkﬁﬂﬂ%%%ﬁﬁﬁﬁﬁ@
T LN - .

T AETHESES -
T OAEMRBHRAETHOSEEAEEE -
T ORETHEYREN - -

REMOBE=TSHREE — SYEEE e
T OEEMMEYEREZ -— HRFRE -

T B AEREREZ  — AR
Egﬁ vensemctacisonene

FEpE -

FE H 3 £ A= 99 v 4 1 2 10— (o K — T £

BT -

m tescesesseassssasnasaasaasnusecsnssns
SRR Y N Lt € AT PO O TOTRPR
W IR P E PR B e v e eeeersemtennennnnne
FETD DM Y EL A M oo eoereereeremrerressnsassseracsatsaiennenn
hil
-y
E

%ﬁ%%i%%ﬁ&Z:——ﬂkﬂéﬁFi

W B Y W NN =

16

o 20

ceensssensse 23
EEMOE - RRME — BHAET e
.. “uescsncsacss 38

38

» 39

o 44
e 64

64

©- 66

s 67

- 68



RERSBEFHE— LI H

EXNE EE%W%IAﬁﬁE%*—W%EW
®m Y MEBETENEAEL - cererreeee e 7]
B %%H%%ﬁ%m?ﬁvw BIDHRL +reveeneene 73
BLEE IEHMOLHAYR - eesiae 76
-1 TEMIABRNERZIR - reeesaneieeene 76
B BTN R A e 80
EAE KBREGMMITE e eeereeeeens 83
H—  RIEGCERRED B BERME e 83
FIY HHEMOKEFERNERE- seseesnannaseees 87
B EEBEBIEITI T T F ceeereeesreesneesieencinnsne 9]
BT EHEHKNEHENTTZE - e 99
ERY HEHRMGRSMT TR EHEME) - 92
EAE HEMREAXH - ceennane ceeneeee 04
HE G5 K erereeseereressieesianennane st sennneses e senienans G4
BEH L et s s s e 27
g A P 1
F+E RE-- . e 141
B I AT A AR R RE G - 141
BN AEMKEPMRFERSEZEHER-- ceeeneenens 142

§%iﬁ...........................-...................................... 145



g£—=2 B it

EBH BN ARG EBEFAE — THH A FEHHK
BA AR WEXANEE  RITTFT(RREAFER), ELR
XA : Tourmaline, BE B A, TYWFHIHESA. BE
— AR T ZEZARE P EHREHZR FEREET R b2 R H
F(ERUEA") BEAR—MWEWRASERNERET Y.
23X . Na(Mg,Fe,Mn,Li, AD;Al[Si0,,](BOy);(OH,F),, 2%
FRIZEE, FERLTEMARLSABHESA) . EHSA. &
BRA. B AaRBESA, BESAa5EBSAYTHRIESE
¥ . MEBSAFRERSANAREZRT EAREHER
SAXREBESA, ZHaFE. R B, HEEARRE
R, REAYL. BE 7~7.8, tWE 3.03~3.25, RHEEL,
BRNE. BHEAER. IR L 61~1.69. AREOHE., Fx.
Hoba aA%6, AR REAERMEA. REEIRAEE
B A AR FROUBRAL s IR B SR AL B N “ BBk B I
AERMAZERLE . BRE, SARMIENEGE, £645TAH
AR ZENOCKRESRES., FESTEN. fiM. SrEXF. B
B LERE i BT RE  R +  RE R ES R EL T X A
AT . &~ A 8 % A Achroite, Andalukite, Aphrizite,
Brazilian Lmerald, Brazilian Peridot, Schorlomite, Schorl,
Sikerites -+

g A BRI MR- M ER . BE R R L
WEEFHNAUES TEA . EAFTHEANERE D LHHEE.
ERREZHHER. ZATENSR. MR CREEFR. BE. B
BFAEAENESSZ IS . ZAUCEHSBEENENE KWE

_1*



HRREEEHFRME— £ D3

Brom(l, BokRBiEAN BEREEHT.
mELBRMEAG . A—BITINOEA . RIBH—HEERM
MBEFOMABRERBETCRENESMBA , BX R ED
BEAHBGHEERNZROAMR R, MIZHAAXERHEEA
AUAT LA O i 35 W A 5 4 4, TT ELWT LA SR el B 4R, & B TS
R R AR, EEMH(ESA)— Tourmaline gL
—MHAHAR. TEHRIERITIOE T ENEHFRER

F—T  FEEMAETSRE

HEEMINEAD X REEES . HT BB RE, &5 e
FHMEFRFEETRAASTAIHNREE, S AEHNRE
PR O AR R AE S Bk T B ST S i im i TR
feEAT 1,

EREMRT LF, REETFHTEANABNT 4, BMEE
BB R MR L TR B AN B B s R AR I,
B FE IR M 77 » ORE 1 15 45 30 BE R » S L JFC A SR S FE FD B A 3t
Tmth— . MEARHEN, ZRENETBENE. HHRAFY
550, UE SLFE MR A (R S AE KBTI

BEHMH BEREAATFHEL R, 6 tH2W,. ERh586.4%
A—HZEAZWN  AHERAC.LE6 .86 A6 BA. 56,05
O, G R L EREORTN -+ SAEVGE, PO ARLIE,

17 fihed 80 ML RN KRR ERLFE - RERHELE
AP A, ZMEOSTERGRRBA, ZEEERR, SAA
B 8k 9 AR A RE AR AR S AL 3 20 0 B A A AR A 4 R L T L A A
FE, Mk iR R LR HEERHEBER, R L 0B RE
HAR BHEBH 0.06 mA, 5 NKFAEY BT LY . Xhd 2
B W BGE R ERA BN Z LRER A 4~ 14 BOKHE 4508
Bt B AR B EEIEH.

727



F—® B it

e 18 HEREFERMERXHE—-THE: E— 1T RENE
K, =B E LN D BEERTEMEEHRNEGL. R
P s AR PHOE T A R R BT B E IR &
WENLXMAL, BE -MERTIREHFEYE QKL KB
FEBEON AR, B, f2 ABXMHAELMMERKRE”. BERIE
LEREBRYYZNES AWML, B R E— N 68 R/ R 48
Ay “MEHEMAL WEHLZABSAE”.

Z2EH , REAE 4 FEAFEANRBILXHEAH,.HZ
BEE, B X FRE 1000 24, AFEAWNEER. REEEHN
BALMY . IBESHREPICR, BEXERES T KM FEE
— X HEEHZI TR MEIL, BEEE 1056.25 T(=TABNE,
HrEE4R 75 AW,

(BB P B BRA B (HBREE)PREN
“HETRERERP B BEEOER I HEMESR”,

RN EATGR BEESA. LR AMNBIAEHER,
Hpa G| A2 AN HE, 7 21 g, B 205K
NEXERN TEOMNEATY . MET ZHTFHRR. BRI VL
Wit A WM E R, LR X M E A B & E Al =
M.

BT LN A A E A

1880 4, R H W IR D « B LE H LRI IEH , 375 3
R EAAABERNRRT G, XM A AEHREHERA
WMAMIER. HE, BB 100 F2Z 5,80 1986 a5 . R E K¥H
HETHERBEEMARERBEL EFAXHXAEAM
ERRR AT T 2@ m M ARETR .23 —F LN, TEEB K
FE U R RE B R B 23R8 AT, F B K 3 R SOR A B (0. 5 pm)
BT B Sk IR A ST 4 R N BB A Y B R R X R B A

;37



WREREFHE — I %

6 25 36K 5} ) B B 2 B RR R B B SR 2 . X £ 2 R R K
RHFES B ABBUE MR R ERE R THERS
R ERRH T 2580 M\ iER R MmEsn . bR
B RS 100~200 EL—F,

1995 2, B AR E RZIHEHEHIT T 2 H A9 H 2t ik
FOWN L CHAXMEARE I AN ENEE”. O T EKIIEE”,
“UYONTHBME”, HHATLEMIRE, EH TP #RE,
URERBERIEN T X f A K2 21 #8305 R g ik p
RLF K

HETE PR L. R FEEMIh B = & F .

wRiEGRHBE B AKEHKJERERNRE. REHPA
AR5 PR A AL L PR BE L PR PR EE Bk

HEME KERE AE EEAR B HEE;

Folk FRARAMER DURHTES; RVLANARALR;

sk BAE KGR R B EARN >R

i fEE;

# 4 (R, MBS R REK

£ A KESERZFRIZ. TR SKKHE., R
BEHRME,ARES HE, A BELES,

EER,UBESA N CHHEAMENEEARES A HXEEH
A RN FRX AR KA RN R, W& A
MR T L 5.

Y B 1 B 200 R B T BE L R A R — b A ) 25 B T R A £ fe 2
HmEBAE MR KARES 32BN FIMEAEE
BEVMABRKRED NBAFHE AR BLHRENHETE,
B HATEHX R BRI R R K E A .

1997 £, X THEMR =GN FEEENRAEBERA+FE,
FEEAFEAG LB RN, B LR MR RS
WHEAEITE”, AR LB, X5H 10 ERBHEHT. KL

JE— 4_



$—¥ #§

B .REMEAVIHEERAETHAMT L. EL=ELHNF T,
Xt FE BRI F A G5 1 B R AE FORF PR Sh R SS ARAE T £ E AT
HAIAMMLIZEX FELEE, MAECEAF RS ™ &ER
W IR REDRGARERI . AEEAZRENAE T~
Al » B0 POK R BB 15 46K R 51 %7 8, R T AT, B BLA
REAKENR. MEFERECEL OB AR KBEEAHFH
WFIE,

KERR I FEE BRAE N SRR 0GR BR ™ & B B AR, 0 LS B
B4 TE A5 55 KB A i ) L AR L0 B A R PIL O A 28 B B0 AR N R B DT
HBER,



B_E HEMWBHERER

BT FEEHE —RRE

M — B EEINE B 6 B E R F% . 800R W
TE2-1,

(=) R

Na(Mg,Fe,Mn,Li,AD;Al[Si;O,5 ] (BO,);(OH,F),

(=) &Ma %

FEMEEHAE =5

(1) #RFEH B (Schorl)

(2) U (Elbaite) ;

(3) B H (Dravite) ,

(Z) EERL

M s S 289 W E S 9.8 E2-D

(1) #R

—BAERE S, NUERED SHAEFITRRE, R
MBS RE ENEL. REE2/-AF, REXKZH=ZERA. &
PDF=AF. BRGSO WE N =@ 120°, FEEH EL—1
34, EFHZE 180°, MHMEMNAEEAMEE, XL TR
RN, RAREE. B REEMES S TE RS
s,

(E) 7 43 %

o FEBREL B Gsilicate ) P EEMB L (yelosilicate) )

- TAMMERNBERLTY;

_6)



FIH REMMEBEUR

B 2-1 FCHEIMEREEH




RREBEFHE —HHK

®2-1 BEAHSLHIE

(AR ALE R R
# < A Eltalte A A ] L
Na(Li,Al);Alg Schorl Dravite
(B03)3336013(OH)4 N3F63A15 (B03)3Si5015 NaMg3A15
ERH LiWERT (OH), (BO3) 381015 (OH )4
TE | Wt% | Mol i B (Wit Mol%| B B |Wi¥% OB
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