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JEAKHEN, W90 N P IR & ST s N 22 thl 4 3IA %) 14.84%. 25.65%F1 38.4%.
111.33%; AE3ETG KNI N P A far (G 1V A7 AT 1 15.62%.  22.64%F1 6%, 12%.

M 1963 4EF 1984 4E () 21 4B, i TN CE%ED BN T 20.73 1%, T KEFERE
B, R AN B T 3.15 {51 2.47 £, HAN, iR R AR 2 Bk S R
A, WK SR BAR, N FEEkRET R, WA s g IR il w4, H
HROJC DL B BRI it . H% 1988 AEFESTIN, A TN A1 TP (i) 1) 89%F1 74%%K
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BEBIX TR R 452K, FERK T EIEASHACIRILR - PR AR RO B HH 5 &
BRI, ARG R IR RS, S BUKBE— P T

T KEBREAEHE R Tk AR AAFTZRKHELH, AR ARG S
B K 2 T R T B TR IR . ARYE ol ) LR KT AR T il
DT A & & TR A, BB XA e CAnEBUR . R 2, B
Va1, DLERHE S8, 2 PSR KA, AR HONAAL T E R~ EEIRIRE.
iR 121 S KRR E R TR, A 50% fWhAE T8 B IR 1996 X
26 N E ZIEHIWIAR SR, A 86 % KW T2 &5/ k. mtrl W, REWIAKEE
TR PR F A A, 1 A 2R 2 BN AT A T i i X K

1.3 iR 3= EEPIRRSE Y

AR AT TR h o A o 2, R AR AR E TTRR R Z —. WIRTSCTA, R
YRR RN, B R, HEZEWE, s, UKV, S AR RS, U URRARE
REBEAMER. Fi5h, WKEE D 2 I ER A G KA R IE tA EE e, fa
SHAAFNRE (G0 MRHE. B B A RO TR = B (K8
M XTI KEIT, AT CGRED, RO E 1 Z IR .

WADTRRI A SR AR, BB RE TR BRIR, oA R0
PR E HEAEH . AR RN TRENEIRREMX, 2 ML RANE” 15K
T ZARERTRENENTRX, A EEEN SR tesh, WETZ AR+
A AR A AR T IR UAR it , G0 )1 S S P Ok 2 20 AR AR, 1L 0 K () s ) e s
WARDUARSE, EMIMTIRI b A s S AR R OTUE 00, 2 REFRENZ. S5#
O AR U 2B RS AR DO A0 N = I S A AR PR AR AR5 A R U R )=
FE RS A UURR Gt b fh BRI, KAWL, RS ISB 2 ERE N
TR TAL Rl O o PR R A A B A 26 A T, AVTRREE & IR, 2
R LA - s Rz —, mET R, WEEEIEVUR B R AT E L.

I, AR SR FURRE S A R X R 2 — o BUOAREANEITAHAR AT EAE )
—ARG, WERKFEHR TR A, KRR, (st AR A
A PR AR, ML ZEAGE “& - RKsies” WNERR. BHIR7E sl
K IXEE AR AR AR P L, e RS DMK (AT, Tevb
AN AHREAREA G CUnisRAEr= 77, KA IfE R AWKEREZE CnpariEm, #
BEYD ARZE CWKIRS AR, RAERER SWErE S, auiBRER Cudmit
g MBCETER iR AERRES) R R . A2t FOIH R G0 LA R, HAE
55 Wi NITRE e 70 i SR BUR B85 R, 81 2 7R B Fo RS L A R e AR R )
Jrids, B EATORATENEE 7 (0 A AT R . 5 Al 2 SR 2 B, i
AR IE A2 TR e vt L AR RER PR ) %, DRI vl iV 22 7 204 A BRAAL WF 7E Hh SR
N Rt ey PSRRI T8 ) — 4> B 2 SRR

IR AR TR AR L3S ((EIE 55, 1981):

(1) BEEREEBNATUR. K EERENER, YRR SR T, A%
IR 70 AT HORE B TORRFAE, il 200, AR ILBRAT, Wy, by At et .

(2) AR 2270 Al FE IR R B AT T S X o R — B3 A Tk R £
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VORI RES AP R T S 5%, IR N DR ARRI BT, O TR, &
PR MRIBIR K AEV TS, WO R BRIR SRR, TR RRES R A . AT
F AR U 2 A AR S DUARAN & B BA A A TR SRR, inREF M. =
FAREHESE o

(3) AR W AN TR TR, WG BB SN DL SRAE WA 52 TR 1K
WL R TR o T2 IR P B

(4) R JRA R IX WA L o B O HLTE, B Ja TS o JA B2 T
e R, 2 Fr EARAEE T Zb O ahle 2 b XRMIHTTRRBE R N
N N7 Bl DRI NE SR A e S

(5) THRIVIR . A MAE T RIX A &b, RO, AT LEARTH,
AR R B NIRRT, TR R B . SR SRR R A e s, A
EAENR L, B LU SR BN BRI o e IR B — S XU R . WETEE
S IR X AR B R = AL TSI ARR A R S ST M A BV 2 R DR, B YR AR AR ER
TR R A R L R A B AR o IR TR AR HE ) R B G B L T LA R

(6) FHIHVIA . TRXAPP RIS, BT Rk, ShlRA T LLTTE AR A1
Y. BEFrEERVE 2 WAt 2 e T SR TTRE .

CAE NREIARDURRSE R, SCRGBARE B TOR AEATORI A TOR o H L

1.3.1 WAEREB IR

RRIRLEE 90 /R G 4 ORI TR R JE TR A A I BAR B (HLE N ve, 2%, 1982), fliAR
PRI B IR AE P BHRAE, YOI AR I a DU Y SN 2 PR AR 1) TGN BIRAE R I
BRA T, IR PIRIE T DL LR Ay, RN T N T R s, BA b =AY K
T KAHDUAR s AR 3T, MR AR . 7E FAR AL, SR AR U 2401k,
B, B T AT RN —AN 7 [ R, BT DA RD R A 1T e R ARSI — MK & 5
PRI BES R, AP AT RESE RATAE . VP2 WA TR Y 2 RRIRE 2R i
TR AR, B, SR DR R R A, R A T AR A A
SR, ASRERRIE VTR B Rl 1) 0 A MU R ST TR F) 781, R — AN — A 2 A
TR 1 VA IR 78 B A B8 2 B T NI ) — 2R BB TR 1 1) = MR R &,
HCE FRO LV 22 XA AR ORI D N o BR T = AN B DTRRAE F AR 10 5 288 - A 3 v
O Z A Ak, RS TR P AN A Y B IR s R A TR TP e s R A
A BLI8A A TR B I8 A0 2 AL HH Ik e T AR 7 K

T B TV R O 0T 0 A BE AR FR e R A R . 1B BB R KER 29.5m, 3
KR 23m, AT T RAMEX, WIKE- T8 K ELUNFERKER =45, RIRESRTTREE .
TSR S DU R RR A R L, BRI S A KR 12m 2 IR SY A, 12~19m
(07 R JERAR T H IR D SR I e i R TR, ALY 2 BRI A SR A 23 A

R, T ZEE B RN, TR RN = AN . BT DIZ TR A R
TR, DO A 2 R TTIR - = AT s KA, PR 2 0 Rk
I (EBIL %5, 1981).

1.3.1.1 #im - =AM
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TR K B R RS, NIATIAL R = A PR — B DO A E R D, w7
I =AMTORRTT: TR ATREAERRZ .

AR R P RS U AR, WP A . R o BT 2 il IE 1)
B, AyiEhFs B LA X ORI T o A5 LN T A ) B AT A AR, R
e B T 0 e i HOAHRD i Rk P A TTCRR D 0N 73 e B AR Bt b ERLIE, ]
DIAHR e SO ) BT 23358 28 K0 101 A SRl 5 v IAE (7] 1 R B . ATAUZ HhiR
OB LT ek R TR P . R EEBIRA RSP R S MR~ R, &
AR, KA BRI A BITARE LRSI E A, AN, A LR
I RIS B SR R IR AL o JRAVE S RTRUZ BEREL, (B WA AT R
AR RE L TUBR L B R SRR ME, TRV BRE A

ERIVE B /K B 204 FHALSS AT e SR 1 S e B WA ARG e Ty 1, [l b Aty
IRIEAH o QAT W T 17 SR PR A DA A (2 T R IR B PG [0 2R 2 i R A, e LT L i
W 3/4. PRIL, o m] DURRSE — SEAFAE ST (A 20 A1 SAAE 3) ehy WA FROVT 1 23 R

NI - = A UTRR AT 2 5 15 R R B AR 7341

1.3.1.2 HEXKAR

IR AT S IS H AR URR D U RF AL R 8L MU = 8 IR e 1iie . (n
ARIFEND, MR R (AT RGN o IPERD SZIRIERY, ity [,
RS SR TRV g S WG 0 D= P T o 8 2V 3B e Y B L | o R M R U O B A P
TER FUU BT R X 224}, U — AN 10° 0 BPRLI KA — M S5 R B . ZERRRTT
BIX, EAHPURR AT DL AR ARy 3, EEONIRYE . A BRINEA T [ e i,
T R AT, AT TR ARSI, A0 P G T A e X

1.3.1.3 #S R K A8

R BRI KX ORI 20~30m), WIRIIIRYIZ N E & A BRI R G
R, IEIEEREIRTOR T, BRI AT X 2 5 R T AR 60%. BUAGHTLIRIK
VA LU LA 2R KiARgl, 2R Lainie; IR, ZRRKEEG; A
PUF & B B Aok X s Wik BRI A IURS & I 400008 2%~4%;
WoR 2%~6%; WHTEIEA 10%; WHOHEYE>10%. ] 0L, PR I HLE AR S kiR
FHARA O . A SElIA AT E & KRR &L, W I iR Je & CaO: 20.2%;
MgO: 2.98%, IEF| 1 JelE IR BB MIAGOK XTI B AT S0, A e A W R
MR, Wt R ARRETNRCSAeT TR, AOZERBANAKTT
R A KECH SEERN. ARGER A RORNONE BSR4, st
24, BRESEREIK, HAFEENERNR. ARMER. FOKKTTRYTHE &A%
W

IR PORRFAE S W R KA A IR 2R o BT O IR K 2 AL TR B T AT
HEAKANMSZFTER 2 ZIER, SOLHR A K AZh, sk, BRamErE R,
MTHBUBHRELORAT PR, I B XML RAE 5K A S YA, SOC A
NI AR ETRRZ B, BRI, R KR TR o DR AP AL e o B SO B R B

ZR LR, WARREE TUR B A — SR IAIR, W, WA, O, . I
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R R B € E VA [ 9800 i 5 S 2 R ok 553 T A AR AR R R A8 Ak o B a5 i, /KR > 25m
AL A TR R B, 15~25m Ab K (f; 5~8m Kb NIREE . IRk, WIRERR A 2 At
BB R R R O 2B, AR ARy, K3 KBRS . JHRD: MK Bk th
Wb WK, Kk, B (FREERN 50%); Kok, BLOR LR (Fihd
=ALE 70%LL ).

1.3.2 #ITHAETIR

W DTE SRR PN B, BATTM R 2 A A B SR80 IR o 7K R4k 22 B
5y EBRORT A N A R A BRI . 25 T 3h IS B TR R A WAk 22 I 4 2R
MOTHE T Ko FEZERAE SR FU B Z AR KNS 0 2 X B S b, 38090 s K AR 2R R IR
AL RE T, PO — R XL RGN R BT s CUTE R KR,
AT IR F K& N:  CaCO;3—CaS0O, * 2H,0—NaCl—MgSO,—MgCl,—NaBr—KCl.

IR B AR R UTIE R E R RAR T LAy R =K (fERHIA 4§, 1981; 3E/K &, 1989):

1.3.2.1 BB 2 (dTid)

R — BT Lo/l ERPURTIFA CAMA A, AN IBEEESTHIK
B HERL.

FEWAR IR IR FR TR R, JC LA = A AR B RR EL TR T Haom i R E
BRE . HafdE BP0 RS SR T o 5 o 75 i g AR . 14
RIBE AT RN, FE R SRR A M b, ARy — R e A et IR AR A S .
TR SRR A, WO BRI KV RL IR 22 B ) B 280, DT - Ao
b2, fewm T BAKIIER ISR pH H, AT ETIRYIRIZVIE A=A W
H8 2R [ V5 58— YR BLI B = A (KT R B ATOK 8 pH BB/ BBl 9% o i St mT L,
Az A 5 HAER S SR, WTUMERIE S R R E SRR . Ji5h, AnarfLER
— B, O R IR

R BRI R TR HH DR WS B IR AR 7 BROK e o BPRE A R — i 7 2 B R 8105k
fF: (1) 7K CaCOs MANEE AT, (20 KIEIED; (3) AREEMBEZ L. KL, 545
B2 e, A A] REAT TR SR BIRLTAR o — RS K M s R, Sl H
BHATRECET 2R 5, WHEER/KE) CaCOs & E A Reil B I, ISR
W BAT BB 5t S BRI 5 BRI R K i B A R~ AR 2 i BILA AR
BRIR SR U o BRI FLER R e, 3BKPESE, H o8 R M= -

WK fe CaCOs SANFRIBEIIRBUR AT, A& MEHIE, ZHK. AL
R, ALEMER,

1.3.2.2 #HBREH (i)
WK L B Tk 3 ofLe WIVH P KB BURIR S Y — A8 . F5100 Jo/K e

RS, HRAH, El M oAk 2. (HRLEIRH ) IA B # HBET
RS PR AN TR K AT o 2R PR IR 23 5 b p 7K AR, TV A B A
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1.3.2.3 Ktk

B A SR BRI B WK — A B 5g/L PAE, IXETE RN ER
(NaCl Bl 2h) . Eh2%m 4.

1.3.3 WAHAEYTIR

AR U D AT A PR SR T 38 B AE AP A LR B ARG HLgs 77
B, WRAS RGN B AR YRR HEEY) . B 20T R A s
BEII 3 f S ARAT " EATITC— A B2 BRI HE 5 W 5 1 /K B AR ) 3 MR I o VR AR %528
TERIR BT AR ) ) B A Ay — AR TR . WA LE AR AR T o =2 BT
L R BUREDDTRAR TR S SRR AR R AR (CEIRR 55, 1998).

VU EZL KA BN R AR . BB R, AR IR, IR Tk, MEE R
Mg, mEE. MRS —MKERREINY), HeSm s WsmAaEmil. )R
FEARE 100 Z/MEANATEIREWIK pH B 040 E KRS BE. RESERARNS0E, H
WA i R, 180mg/L A A5 (KA A B R A TE R AEAF IR R o« KV RIER
AT, ANFEPPHWA . AT ELIBA. BHVEEI DA S BRI S, RIAKE ALK T 180mgl/L,
WA IAT TR P AR D KRB N RIS . S A, pH >T7 BRI (KK A B F T
TERMERT, T pH< 7 BImBERME I K AN F- A TR 07 A AR T AR A . 7E7K
T ARKRF AR EEE B RZ =W R, RN BT, HE. AKEE., 7RISR
IEERHER, AMBMANSE RN BT 2 —. EEAYTRRE, AMEISEy SEB0RY
i, ME/RIER T 0T LS BUE, TR A T iR .

IR G JE S ST AR RN 1 55 2 5 LI U BRTE A TR oA R B o A bt
TEIB i i SR e Tk 1z 5ekid, HBLVRR EUiR, AR I 51 e
B DRI )2 . DIVEES R S PR AL ROK R 0.5~2.0m TR, i
ARG — 8, ik B B B 2 AR B RS A R D15 )2 o VEI P R 1 T —
W2 AT A R DT 582 76 R 003 LU RN AL R e 0 25 A e b b B N =E & 1 0 e A o
FUZ o oAU S 1 R DLSEHERR, 254 MC AR e 2 P A 3 A I AR 7 B 1R 07
MoEL WA AR AR A SN, EE T LI Z) 6.0m Abf A8 tHW AR 25 Sk o 23 A M
Fo2, DTS E DU L) 58 ISP AT M A48 8 3, YC 4Ei#¢ v 800+£80aBP, it
B ARARI VR B 25 B kb, — KRR . e 2 s R BT £ 40.0~60.0m
M 2Bt b, YU PR FZ A S KB AL . E, YC SEIR N 4830+
130aBP. 5310+125aBP. Fll 6800+130aBP. A il £E 48t ARE I, F5iMI 8 —
Ko AKBLFFE TR EEAR K . AN A T /KTH 10.0m P i b & 8 g2, 456
YC IR, 2 2300aBP il H 15 .

Hesipi, Wsesk, RO, AaE0S . AEUKRBRG, S8R
VEFAEX R AR G D 2 . G AR AR RV R, DR BT ok 3~4 2 AV S b,
BZEE 10~12cm, b DGR EhmE 8 & & 7 50%. F34h, KA /- ik Rl HE 2,
MR WATTRRY A HUR ) — N AR BRI RIE,  JEHAE SR 2 BROR ] & S )E

AR KRB LKA S SN, RECEIUSE, BEKEY) . By UiKE
YR MR VR A A . TR IO AS R IR BT 4 RS (R A R SR . T P AR A A
J NIRRT N TE B ki AR AR 3 A AR T R 5 W T AL B AR o 9 PR b /Kt ]
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e RER AR B EME NP e, RO AR, RSB TTDOT R Z R . e
WEBFEIEWGE . AW REE R K NI =ML, mToKE, B
T, ARAEMYARKER, ARAR, SEREENEYTIRE, SRR
HEH, ZDTIRED AR . FRBGTEFEANTINE . WiFi SR TR IR = BIR
3m AN E SHEYIRE AR, SO 4.0m CRIEIT 55, 1989), Zih
2 REFZHAENIREL. WD R BV R JC 2 B8 B WANEE, BT MC AR A e
BERBF R L

AT KRR PIRSERL, M, Batt s il s it &1
FIS PR A A5 51 KA 22 S A AR AT SRR AITTR . BSOS B AR CO,,
Bt pH {ETHE, CaCOs (BRERES) 1N A A HIBRIR Eh VAR I SAEAR 2 Wil h A
K. AN, BERAEFEIOKERROBREETIRE T KA, AFRIGETR TR T3
CaCO; s AR AR CIRE, ERBRIREHEUZ . Ji5h, ER R ICA RERENS S
TR R S ML AS BRI R £, ABIRL . A AR, BROIORL LB 7 o 3R 1 Rl 22 A4 K
SRR ST T BRI A WS R A SRR . WO I L EdE, IXSRITRR N &
A SR TGS o 5 — S0 ELRR ARSI AR BB A B I AE O, n e
BESTA BN RE TR, & SR PR R o 91 P P R 1) S R R IR T A A £
SRR

AFEERN R ORI, MENBURIA B As g 2 I8 . A4k, ek
Xt SR FOR I, AEIE B RSN S P R R S N AR E AR AL g B
PRARIITTRR . 3R SEIEAR GRS LR . DU LA HR SR IS A . FLATHR 2
R R AR 98 1.0m A M 25 IRRAT B B I . B, St HLR 2L
FeJFEEE 1.0~2.0cm, FACARIER A K. FEAMIEER T . 0 R AR A N T T A
TREWT, BN BITIESHEA RERFHER OB 55, 1989), ZHEEN, X Ef]
I 7 B BRI SO T AT St BbAh, Rl SR dd B B AW iR}, i e
FEE 7 H R BB S RO AT, e SO b R I SR IR TR R A AR e
i AR, B O HAE Dy B il AR BRIR AR K

Z2 % X W

AR 25, 1989, WHARL I A B, Eor R dbnt: HuB H it

GM. b LA, J MM RMOK, 1987, PURE L Bk, dbnt. RBHEH ML

LR, ML 1992, WIATIRZIREE MU, Jbat: Rl

HE#N b, 1.B. E4%. 1982, FEUERE FIRFEE. FRE M, Z4kseik. Jbnt: fAab Tkt

ML, E£T553 %%, 1981, FACHNAVIARIAG. Jbnt: Bl Hmtt

T, A, EARRAE. 2008, #9PIREL A SRR KL G- TUR e ] K E i ZR KX 2.78 Ma LK IR AL, o E R 2#(D),
38(3):355-363

VEhE, BRI, XIS Jui. 1991, i sERorsE. Jbnt: R AR

ForR, SEE. 1998, HEENASE. dbat: BEdpt

A, M, FUFRS. 1989, HlE EEW. dbat. JbRHEER L

FRRL B R U EE S A SO, 1990, AL, dbat: VR ARAE

RAFHT F 9wt 1989, = pa WTBAWIARA BE 5 UTRAL 5T FHEE AL
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