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1. i3C&®Ic

PR ERIT 4 RS S 13 HCE E Tic b2 BREHIRBEE 2 X A A A B E 2o ik L
Thb, TOEGEOREOPIIIEE TEREBIZH D, BXRIEIHE & OB IEHO L &2,
F DRFEABHEIC S D, 1986 4 10 A3 byic & 0, BURESEENRAIEE T e dn
72o F OB RE ST AT FRRr A 0 & 2 D RS DTS EI L, 1991 SELIBEA B FIC £ W T,
2 [igiz 2 20 LIBRMIZ EREAE L, REBENzODRES R L THEE TlokE %
BRE BT THDBY,

VLA, REFYS L UKETG B R THE A, MERERBERTRE & U CIEERAYIC BT T
IFLNTWD, HEKEEEIEOD TRLEL W E STy 2 ERIEE(LE & > TATDH, HFR
IR bt & 40 4 5 100 FRICITHIBROFHSIEIZ 2 T3 & EA- L, MEReR & L TidHok
Biawiml, BABEPER{LT 2 THSLI L I 2 A4 P 3RTWBEYY, e isid 1971 47,
1979 454 HEEAKICHE L, BIETIF 19936 A 10 Hicld 1 HIZC 20 mm iz 4 B L ZFEW H -
7. HEPBEFOMCEREROBIR LRI THRENY, KA LKREERERZOARRKEICE -
T, WMETTREBEHREN 1 H5TH 5., T2 T, EHEHEBRRANRE - BEICEERNIER —K
BEUEL - 2ROBOHEEEH % EBET 2 b v v e 2 10 Jig o KKK

F— 1 XBREIIC & 2050RF (v - B, 1992)

No.| @ W Eéﬁﬁﬁﬁﬁ@ﬁﬁ%ﬁiij?%ﬂﬁ:??ﬁWﬂiﬁEﬁEi%
a Gmmbimm| M|+ | H | M| F

b o194 B &= A& H H it +

co|194 B E L ML oW L H | M+ | = H

d 194 gEATA| | H | 1+ |

e |194 BATH| H + + il

f | 53 %/ &= 4| H | H | H H L+ | |+

g | 53 B & k|| M| | * + |+ | H |+ |+

h | 53 FAT AL | t
i | 53 gAY H it

A (Si0,), HiEA (CaCOy), #HEA ((Ca,Na) (AL Si),0s), #if (NaCl), #4 Y F4 T+ (AlSLOs

(OH)., ZHH (K. Mg, Fe) ;s (Fe, Al, Ti) o2 [(Si, A)s050) (OH, F),), Fu=4 I (CaMg (COs).),

#pa (NaCa, (Mg, Fe),AlSigAl Oy, (OH) ), AR ((Ca, (Mg, Fe))Si0s), 58 (CaS0,-2H,0)
(SR, f PO LSRRI, AR 2 b 0, EERIZIZ L - & AL EEE.)
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2 ACEF - iR - = - AU - 2N - AT - ME - HTER - B WAFFHE No. 33

B & AT RO T 247 - 72,

Jok, MREHEIE KRR OKERANBIGIR TH 5242529 B CIL ARSIk B A% 30 mm 7 o)
I2¥, FEFEVHERL 2,600mm & B D & FEREEDL b B, KPEREL THHES SR 2R, B
ﬁﬂﬁ@ﬁﬁﬁ?&xﬂ%mwu,%@ﬁ&ﬁfﬁ@%%waéoMﬁRﬂﬁBVZHﬁmﬁ
HErEESENOBEEOMBHICERES L TWwas I @ R20METT CICBH LIz
12t b, K- 1R T IS ICEEENO 53 B I L4268 (CaS0,-2 H,0) 2,
F 72 194 ® Tidst (NaCl) »EEmo BRlEE O BRI % - Tvi b, 72 8BENOFKRKDL
AT, TCICHAREPETITHANMES N TV AP, 2k 3 &, SaEIORRKNLE
B IL, HUER Foo—8ep0 e BEK & B 5 T B,

T mNE, BUEBEEORIEK E B EORNERIIC BT 2 REO LRI OV T, 1B
ST 3t P

2. ERAZIORARKOILZEHR & ¢ D4FE

Fo— 2 (32— ) CEIE BRI O RKRAKLERE 2 RT, b DR KK HERK Fo—ig
TR TH BN K & 3B B E R L T3, Do, —2e RKIRKE LT
RAEMBOMN| K, BASHBOWNK, 8L OFAKEBRKOEENRZ ZNFhEk— 3%, 42
BLUrE—-5" (3, 4—) ot ERPICRBKDEERS TH 5Ca%t, Mg, Nat,
Kt Lol 4 4+, HCO;m, SO, ClIm DA 4 v D& ek (meq/l) 5 F L FNM A A+
YHDLWEBEA AR ThHD BEIE (%) BLu (Mg iEE, meq./l}/ (Ca* &%, meq./1)
D ERL 72,

F—2&F—3, 4, bOOEHEZHEKT 5 &L, BEMBEOBEKDCEMBIZIEE, RO R
LiLd, (a) SO EEHIAEE Y, (b) HCO, s KA, (c) Mg iEEsEv, (d) &
KELTE, BA AT Nat+K o 5o 284408,

R FENOBEKOACEMEO L LIRS 2 BT 21203, KO3 EDFBRISLETH
Do (A) Bk #9258 G Z 2B o ) Bk biElkaZEib, (B) BUg Rz
DA SOE o, (C) BURRAOBKDIBEIK & KD E L'H,

BYE (AiRsnE) IcBIE L, MKOERFICHE O IR L Ko B LI o wWTE,
DTFHNCEFE I N, TS K B &, WK EERT 2 &, FTKITHETIZ W CalOs #iriL,
3T CaSO M B, ZDizdizkpo Ca?t & HCOs 5 L 180, DB 5,
EKOTHETIC Cw NaClastri L, B Mg e CF 2l &8N "ok b, 61T
T KD HEFET B E KMgCle-6 HoO (—FF4 b)) 29t $ 3%, 2oz b3, KRIZRT
OB L RENIBETH L, REROBKDEFEFRC BT 2 MBI DWW ToOMRER
L, LR RNCIFRENS 1 DOBRERILRETH 2D T, FHEDT—F I D TR T imk
ﬁ-—%)24.3l]—36)0

£ 29 ZNDEHDITIC b, WERENEVKRYH 5, SLIEADOWE 2[5 & KIS
LA A, HRHERW LIRS L TB Y, BRI Bk, MEAGRTEO BRI 25
7S, WK AR D BB BRI I EEBR L Ty RSN D 5 L) ICBbi b, SRMEDKRDILF:
MglE, F—6lomd@n T, (Mg /(Ca®*) o FlyE bl 3.6 THDB¥, FEOKISZ DL
5 AR R T I B o 2 i8fE % Bentor i3RD K J MBI L TWw P, $hbb, K-
7305 k5 2, FEHECIE 12,000 SN I A IS & SRR R B L TRED LR HE
AT I, T OEMEDKS L IEH L, BUEDRREOKRDEFEMEAE > T b & LT
. FiUc L Bk, 12,000 fERz CaCOsA5# 5718 F >, CaSOups# 354& >, &L T NaCl»*
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1994 B8 ESO R KK & vt B R EE O R 1L 5

£—6 IHEEFEADIEME (Neev and Emery, 1967)

o/l meq./1 HZHA L HDRERA A LD
EHEEROEE (% ed)
Na*t 40.3 1750 30
K+ 6.8 180 3
Mg?** 37.8 3130 52
Ca?* 17.1 860 15
o | aee | 10 | 8.7
Br- 4.8 60 1
HCO;~ 0.24 4 0.07
SO,%- 0.61 10 0.2

£—7 #BFE 12000 EMIZ I N UINB L OERKERL (RS A AV RE
i 7 8B L UBEOFREOKEIRIEA TS A4 A+ & (Bentor, 1961)

e (A >) EME (BHF)

%5 Iy | ERE | TRRYE FEMEND KD
Na* 2056 3676 6632 1636 1996
K 1905 215 2120 — 1081
Ca?* 4436 1161 5597 3217 2259
Mg?* 1964 1036 6000 — 6000

o | 20504 | 6369 | 6373 | w22 | 20747 |

Br- 391 63 454 — 847
80,2 13 2531 2544 2467 7
HCO,~ 15 3451 3466 3423 | 43

A2 IE L UL, oL o ERE, NaCl: Cad0, ! CaCO;=7 6 110 X% 5,

RO Lo, RARKSIES L CEESHTH L 225 & Dk Tid HCOs L SO DEEHRE L
7t B DD —ETH B, BRI TH CaS0,% CaCOs i L TH Y, Z iz B DR
Ao Ca?tilEREA L, BA 4> Tid Nat+K+Mg*t o 5o 2 Ea0kE { %0, HCO, oz
A XD EDBEGRNEL ol T— RN TS, L2 L, I (£ vk oy SO
B ¢ 7o BT 0HS, F— 229 T & 5 ICBUERILORIKD SO, EEILEV, #E - TS0,
NERIADFIE L 7 BT, FHUC OV TUIRETHET 5.

s, B (& LTHINK) POEPEICEC T GIREAORSE, TabbERE L CERLERS
PN P o BIET oAb, IS & AN T R & DAL TG 7 B AR
v, Ak LBIE DL FE— 8 W T B & L THlRERICHERL T 5 &, dbFEEHEL Tw

12-14,23
6 142}0



ACEF - i - =00 - VR - REF - A5ER - A - BT - B

R—8  1FMICWNKHTE BT EEILFERAC & - Tl TER S

L RBEHOE (o, 1992)

e vy ERE ()
14
FeS, (3&#ka:) 20107
A AN 130x 107
MgCO;, 5x 107
CaCO, 120 X107~ 110 x 107
Si0, 4107
Na-er®0) w44 b (£ 4548 80 X 107
Na-=>® o4 4 | 240 %107
Ca-2>€)aFq} 130X 10"~ 260 x 107
A (7274 1) 50x107
474 F 130 %107

LRI No.33

3. HIBALIOXKRKD SO D —iBEBE L SO iRE—

Bkt o) SO DREIHE & L CIERD L DPEZ L5 1 (a) M- F 7 & O40H BB
B, (D) HEFED & DUKIRIRDMUC WD & DY A FVRE D KER DB, (c) K Fos
FHRDA F 72 ZUOWEP LB, 20556, (@) & (D) i3, KE»LBAKEETHIZL-T
KT SicE S A, O UETHIEZ S UEATOMRERE, 4 A 7Rt SiclET 5 L
NDEEZ LN, HMBTHEREICKE IS, (b)) § NaCl 4 PodrhiE 25 Fic 4 >
BT, —BOKRELEIFES T s HETIED 525, BAbh~D (b) 25 0E5BOHEEIL T
BETHhb, (@) & (o) IFHIBIC L - TKRE GEV, BUEREORSBAKICIZING 2 OEFEEI N
I T v, BIED & Z 5, BUREDBEKRESRRAK T SO BEL» L RS &, BT
K SO RE A TFTAEELRNTLIZFL LNT, 2B THIC L 2B EORE T LE
TEH 54, BFEDE Z AWM (o) CRICERT 2 ULEREH S 5, Fhicld, REFRO
WHREZH > TESBEFHLNT, FTITNEHRNML, KT SOFDEEICSRT 5,
3-1. BERIOHERE

PRI > TRDE JICHEI T 3Y, BRI FEHREILTESE, 7775 iEn
WHHCAIE T 5, BIBOENICIIFELROBEAESERTH 2 “BUEE" »59h L, =ELLB
W X E2BERL T3, sz 0dt@lici3EREPTEE I N T3, EEEIEEEHHh
DR 25 km iz H D, W EZARIPBHEN T B, ZOXIRIAC & - THES L7 IR M i
W RRAPFBECEAL T TCELZEOHICHE N TV 2D00HERTH 5,

MEBROELENRYEETH 2EEROEEKIE, B8, S, AKE, A5 FRRE R
72 NVA, KA ETEEREN, EEEOEASALN S, HHFEKMHER YL & L T
L TETEY, BIZTERESE, Fx—F, s 7212, KBEA, BEXIT2FA V2 ETH
N, FORBEEEESTHL, THFRAERBOBLIZITINICEL WEEKTH 5,

7, @REh - BB L O, FRFNREBURREOME 2K L 5 icHE L Ty 300, (a)
Bk SR OB R TERR A R (24~ 18 {E4FR)) DBUAHETH L, ZOROERIEIZIIEA
EEREICE T3, (b) BEdbh rEhtsicia did g nFEEL T Y, bhtgah
HRE o) Zh o (R ams) BT 5, Iy IHmEE I (i BRIz
bFd Lk RAL, BEWHTER2EL 2, THRHERERREES®E L L, KBRS



1994 BUR LD RERAK & BB i HE Db 7

KET EERIZFEATWETLH 5, BHMEBOTEEERIZBEREBRE S, Mgt LT
BY, KUEZEEATHS, 372, FHDZ Y ARMOTIEEFICIZ M RE Y, 45
i, AREFRLNG, (o BadhoEEgodulnciz v F=7#& IO EE S (5.2~3.
BAEEERD B L MBS 2 £ E T2 SBEI EHOBEREL T L T b, (d) BUREE S
T AL, 2 HERRER AT 72,

3-2. SO migE

SO miRFE##HEET H2H L TFEN 123, SO oo E bt S, S+ E&
TH5ZETHbH, mAlbAEWIE— 1R T L2, Z2OHHEERIC L 0BG O Ak
(S,/928) B Ho TR B L Th B0 | Jn ) B M TR OUSOED A & 7 DS
EREmOT A ERTETY, NFRELTEZ WS,

PRALSRFTERr o i H - RIS, 1990 4E 10 A EEEg o 7 1) A8, ¥ o v s ko
F V7 7 B PR OIS TERE L 72 CaSOAF IR 6%S 2 Hl5E L, $riEil T6%S ol
SR HIEED H D 2 L ERELTW B (-9, B 1),

7 B,

B — (R) B
84S (2 7213 020) =R ""'(&"R) Ejfi%)%gfwg X 1000
7277L, R=%S,7328 % 72130, "0 Th 5.

HA T3 ED L RRT 2B OMAE L Hibdh o S 0 &Sl, EWao Ko {bFks, %
WETE & BT L wBEEEo Bk bZFlE & SO b s SfEdh FANESRIcoth I nTs
0, E SO, R EIE T O SO DAIEATIRER S 11T\ B20445484953-56) [ A g
L 72 W S0 o, b - HAKIC X 2 SMSOSHHE# K — 1 I0m*Y,

*S (%)

+30 +25 +20 +15 +10 -+5 0 —5 -—10
XA HeS : : ; : : ' '
Kl A SO, ; : : : . . : : .
KUl B AR L ee——
Kl | | : § L — | |
S (w7254 R | | | o }—{

ToRE (4 A+ 4 FRF) : | | | : | '
R
A AR ; | |
HEAKTER 4 A > | =
i CaSO,* | : |

5idl, Wi CaSO,"? s
27 No. 53 CaSO,*® i § ; ; E—
SRR AT A e
%1 BAICRAEL 220 0S (- - K4, 1989)

* 2 [EH - &k (1991)
% 3 No.53 fNDEE o CaSO, - 2 H,O0 6348

M—1 FREROBEFEMARMR (645) &BUERLANFREAK & CaSO, Hrik® 65
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£R—9  HrgE (Xinjiang) o> fbiss 8370 His o Belb e O Rtk R AR L%
(R M - 220K, 1991)

BOER *S (%)
Turpan Basin (irh48% &)
Heyanshan Qianshadi +5.92-7.29
Aidinhu +6.02

Zhunger Basin (Emg4r %)
Liuhedi +1.64~2.12
Dagquangou +2.69

Tarim Basin (3& ¥ AKZ g

QQira, west area, 28m sand dune +9.21
Wadi between Hotan and Qira +8.83
Riverside of Qira River +7.51
A small fan at Pishan +8.37

A RFET HEICF T NS SO nfEfic DT, Hip 55 3 hEOELE, ARot
12 AACHOE L 2 R LR L O g, WM TORMEREORESM L & 52 SO:dkL
TR ERIT L, B~ SODEBICOWTHRETL 72, FOEER, HRICRET 250
o SOP DRI LA REHREEIC & - TREPICHHI NS SOAc L B D idEZ LT,
WWH Tk E A T 5 CaSOiT 12 2 BFEWE TH b L IIT T b,

HARZ BT 2 E5ETROFLED SO 72y, PEL2LWMAESINLAKT EDOILEBRE D L1
HEN 2 SO B N5 Z CIFHFETE 274559, ARICRE L 2B W 0KEERS D 5 HD
g s CaCl;= CaSOz Wi L oimiz vy, = 2 Tlt, #Hidp o SO~ e SicitEH
LT bizimd 5, BH - BORYE, 19884, HANBRAR, 18I, EE, &REICREC
ek L 2B SO S H & & 0SS DUEEIC TV HESAEREL (K- 2), S
filidr & ¥R 0 SOL ™A - A RBBICHET 2RI KEV L I LR TH 25, Ll
UBFORFRCBRHEET L EHFE TN,

Jedt 54943, 6%S o b A H N BORAK T @ SO DEEDHE X IT- T 5, FRDFAKH D
SO % Gl & KRB 2FEChIT T, TNTNDRELSOMEREL Tnd (F—
10), 4% & DFEFITI LI T 0@ TH 5, (a) FIROBEAKRF D SO~ D ST T +6.3 % (+0.9~+
14.7) Thotze b) £RICBITE 1 »HITEDMSMHEIZ+ 1 ~+13%DEH) 28T, (c) &
Rz BT 2 SMSOEHEEIZICAE  BIT/AEWEEZ2RT, (d) MSEDKE DI, PED
B LI Ab ey rhEALER O 6 SO & AT R O BRBEIC & 2 WTREEAR

75, BARZMICTE L 2B LMK E, RENICGH L TlE L Tw b, 15133
WD E 7 2 hEEMO TBEOLHR P EEL TREL TW50T, 2FEF TICE-1LICLD
ELEEH L TH <, Rk - EROLE iR 2B L, BWho SO o, SO0 H b
PRV AR TEEICBT AR TE NI ENLDTIE v Lk~ Twv 5, Winchester &
Wang®™\t, L 2 BB A A > 235 > 20 FD IR 5, SO 2 H 5\ i3 H:S0, 3 2
F o TERR O SO EAERIIRE (ko b Hfliwl T 5,

Ll b k5 B % & 2, Bz 33U R K b @ SO & BRI 53 /O
R P BT B A 25 1991 4 5 HIcHREE L 72 CaS0,-2 H.Olo &L €, 6"SB L UFe®O%HEL 2



1994 BUE BRI O FKIRAK & R E OB O HT IHEE DAL

T WHRSH

HsRRL L

0 50 100
SO0 (g em? )

¢ +3 +10 +15 +20

53245 {0/00)

M—2 #frho SO B X 68 S (LH - 3504, 1989)

£—10 ARoOHAFDSO2 DS (%) (kF s, 1993)

o &S (%)

B HH S — —
# P S | RE R

# (38-5H) 18 +2.3~+ 8.3 | +4.3 | +1.28

s 4 A | H (6 A-8 A) 15 +1.2~+ 3.6 | +2.3 | +0.81
o/ % (9 A-11 H) 15 +2.6~+11.7 | +7.2 | *£2.92
& (12 H-2 B) 47 +0.9~+14.7 | +8.9 | *£2.85

F[H 95 +0.9~+14.7 | +6.3 | =*£3.51

# (3B-5H) 18 —0.3~+ 3.5 | +1.3 | =£0.88

MK 2 (6 H-8H) 15 —0.9~+ 1.7 | +0.8 | *0.69
FRIE D % (9 A-11 A) 15 —~15~+ 3.9 | +2.0 | +1.52
WA A | & (12A-2R) 47 —1.3~4+ 7.3 | +2.7 | *£1.22
£ 95 —1.5~+ 7.3 | +1.8 | =#*1.38
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K11 BWORE 7 5 PETEOIEMNE (%) (55, 1991)

¥ 7ol R T RE R W+ Hb
e AW ARy BRI RE R MHE OB O |2 OUEQ K REER)
Si — — 24.50 32.80 30.60 — |24.48 27.51 28.06 |22.72 28 62  — —
Na|1.74 1.65 — — — 2.13 1.95 1.33 1.11} 1.34 1.22 1.17 1.24

K 12,20 1.87 1.57 1.43 2.13 1.87 | 2.03 2.12 2.16| 1.80 1.74 1.97 1.96
Ca [6.32 6.57 5.74  4.29 6.80 2.82 ] 0.50* 6.98 4.37| 4.26 3.83 5.08 4.82
Mg |1.47 1.32 — —  — 0.93 | 0.90 1.47 1.34| 0.80 0.69 1.12 1.18
Al |5.34 5.00 6.66 6.70 7.06 6.00 | 8.17 5.06 6.32| 6.06 6.01 6.04 5.34
Fe | 2.33 2.08 2.68 1.21 2.57 3.01 | 3.80 3.89 3.78| 2.83 3.38 2.90 2.51
Ti[0.23 0.27 — —  — 0.37 | 0.34 0.34 0.42] 0.36 0.42 0.33 0.27
Mn | 0.054 0.054 — — — 0.035; 0.11 0.12 — — — 0.065 0.054

* Kb TCaCOy M L 72 E b s,

£—12  BUEBFERTHIOEM kNSO L BEfH No. 53 WoRic AL b
CaS0, - 2 H,Oh ey 6%SE L (r6'20

WEME (%) © A Eofriio e

A

§%S 520
53-A (CaS0O, - 2H,0) 7.0 8.0 | A% SIO, k&), CaS0y-2 H,O( 7 ) &),
calcite CaCOs; (BH 2 212 4E)
53-D ( " ) 8.3 10.1 | &H%SIO, (k&), CaS0,-2H,0 (hFho
&), calcite CaCO,; (ATHEMEA)
PREBFFEATRT DR K (SO.27) 9.2 8.4

(F—12, B— 1), thEss o X BEHric L 28PRERERE DR 1217 T. 4B, KiE
it 5 CaSOH M T 5 & i3, (**'S,*8)CaS0,,/ (¥5,/225) pyu MMEIZIREIC & > TiE- T
LAY, EIC1EDKREL LY, BEbhNSS fEIRRBAT 52 L2 fELL TB L,

o B O R EKD SO GBI DOWTIE, WAWAEZ L5, B ICHED KRBT,
LT kRS S EE 2 3 SO, NO % & THETL TETEB Y, BokKeBET W o SO.27% NO;
BEIZhE L TETWD, PO T 22 A FNMELBKFDSOHE L TEREN
T L 7, HEEORKKTIE, B—2icAaLnd kA A T 5027E 50%

(LB 23 HdHTvae, —RAIADESHAT (£ 3, 4), {bABEHCHEKT 5 SO;
28 @ SO MG 72T CHIEESENBAK T DK E R BELHHAT L L TEL VY, ARREL 2 &
3 1S B OB KRR 30 mmiT & TH Y, BokE @ L THOFLHIEAS v, BB TR
E@E%%ﬁ%ﬁ%éﬁ%muﬁofw&woL#L,f%ﬁ¢mmsabﬂﬁﬁu,%ﬁmm%
B EAbL HAREIC b - Ty 2 WTREMED W S BED & 2 AF 2, LT HARD Kl Hissic >
T T I 7 RO % S ESEOREARICHEE T 5 2 L ZEHE L TW BV 2%, (a) &
f,mmmmW$ﬁ&®5%,%E#%@&Lt%%%&%o@)kt%n%mmiﬁ%ﬁﬁa
5T 2R, ThbbEA 2 BRT 288 5 CO,, HaSOMC & - Tl 2 {b7ife
P () 22T, (a) THEL - 1IEMICS L W TaEad 6Bk L e & bEgs gz (b)



1994 BUERHA ORI L pEDBHE DT ML AL 8% 11

DRICARTIHEL, £ T D&, 1EBICE S w5 8T &b Rdn = 7 TR LT,
EJ) i (Rt &) NI RESN AP HEEINGZ LItk b, 2Okl
BURELA OB A BIRT 2 HUR OB A, HTHHEHOEN 8, B L OB THeBkoss -
WSEZ EHBETHY, FMEELHETH S, Lrl, 20K T SO ot o,
BUE U DB DM DT AR 2 B 5 2002 LT X 720,

4 . pEREHBOFHIEIZIOWT

POEHIR T3 B DRI & - T2 DEHINHT 50T, = 2 T ERBE SO G %
Y 5,

FEHIC L, PEOBBEHIRORNC & F 1T 3 KIS W B LB O ST 56 1091 47
bILTW S, 22721, KIZH LA O figis X B L 2FE 2 SN Twihnwo T,
Z I TlE7272 NaCOs, (Ca,Mg)COs;, CalCO,, CaS0,, MgS0,, Nall #; ¥ mfba i Hise
TELIZTT, BEOFHEREZRTHLT TRLVWI L2 THILb-TB L, FliidkicEhd
% Ca*, Mg*, HCO; mEN L VHE&ICIE, BT aHE L LT (Ca,Mg) CO; (calcite g
CaCO, & MgCO; m BEIEAR) & v 5 FBLE L T 3, Ca*t R Mg aikic i T 23858103475 { &
b Kz A7 dolomite (CaMg (COs),) 405 Tide {, CaC0: s MgCOTh AL H DH 1
Ly, —ikeyizidmagnesian calcite (Ca,Mg) CO; (BEHIK) b6 ThdrEL b
ZD]3|42.59—62)0) vc\-j) Z;)o

PlEn#E 2 125 T, BEBOHE L 2 KEEBSGOR2 SHTHIEDOAGEWE 2 #HE U 724558
#, WEHEMOKSE, FEEWE, BEEME?2, I ARMBEEEDE, AREHEPEE S0
e, BILUPHBXEEDEIZODWTENEFNE—13, 14, 15, 16, 17, BLUr&E—18 (12<—
P ~21 =) IR,

P T3 gaylussite (Na,CO;-CaCO -5 H,0), nahcolite (NaHCO,), trona (NaCO,-
NaHCO;-2 H,O) % ¥ TRHEINTW B LY, #iR4 2 & 5 iz MgS0,ic 4 CaSO,iz & &5,
KEDNWTWBZ &b bhoTwa®, MH-KKiE, FEOEIE, P77 Eiboik Bk
T IR O PHENS D KBRS D48 & X BT & 28 BEDSWEE 217\, KD L 1o
HFHLTWD, M7 7 0 KIBILAKR Tl E RIS L 742 CaSO, - 2 H,O %2 NaCl o J§
A LN D, B HEIR TIE, RET 10~20cm i ¥ F Tz NaCl 4 54, 40~60 cm D Jgic
IR k9 e Mg oot A A L iz, T 7% b b, hexahydrite(MgSO, -6 H,O), pentahydrite

(MgSO, -5 H,0), starkeyite (MgSO,-4 H;O}, kieserite (MgSO,-H,0) TH 3, gypsum

(CaSO,-2H,0) ALz, ABEOEEIXSE & L C thernardite (NaSO,) 6 TETw
B, LERTIEHHLPANERL wAS, @R eugsterite (NaCa (SO,):-2 H:0) § R &
iz,

FoasERAE o i >w TR, HiE-BoHBErH DY (K- 1), F45REZICNZ
12— FiE 12 IR LE) Th B, RREMMICE Lo THT &, NaCls k1 CaSO, -
2 H, Ot A BEE 2 BB L T\ %, WT NG KB 6 OHHIETH 5, —KREI DKL S
NaCl 254 U 72 % & oiEwicid Mgt & Cl %%, Z L CEBFHoBEKTIRERC SO0, 72
CaSO0,-2 HOx i U 7= % & ¥z, Nat, ClIo, Mg®t, 2L TSSO L oL migfrl €
WEIRTTHL, LaL, EEacNaCl 7213 CaS0, -2 O 2sirth L7z & &, BEEOEMIC
ik k5 7% Mg a7 EHHr L 2B R kv, 2Bz, NaClicowTid, £ DiEH
WD ERICHFHR L Tz NaCl T 2B ThH b2 52 bt 5bP, /- CaS0,-2 H:0 12>
WL, ARIRANE & HEE S LB BEKIF DR ATKD, ERE O Mg ke SR T L 2 E L E
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The Chemical Composition of Land Waters in the Dunhuang Area and of
Evaporites in Various Desert Areas of China

Yasushi KITANO*!, Hisao MABUCHI*?, Sadatoshi MIURA,
Tadateru NISHIURA, Chie SANO, Nobuaki KUCHITSU,
Takeo KADOKURA, Minoru KUSAKABE*® and DUAN Xiuye**

Water-rock and air-rock interactions should be studied for the conservation of the
Mogao Grottoes. In view of the fact that global warming and acid rain are serious global
environmental problems, we feel that our studies are important since global warming may
increase the amount of rain and acid rain may increase the chemical weathering of rocks.

The purpose of the present report is to review the chemical compositions of land
waters in the Dunhuang area and those of evaporites in various desert areas of China.

The authors have compared the chemical compositions of land waters in the Dunhuang
area with those of various natural waters in the world such as river water, rain water and
seawater, and also with that of the Dead Sea which forms evaporites such as calcium
carbonate, calcium sulfate and sodium chloride. The comparison clearly shows that the
chemical composition of land waters in the Dunhuang area is very characteristic : that is, the
concentration of sulfate ion in the waters is abnormally high. To clarify the source of
sulfate ions, the authors have tried the ¢**S measurements of sulfate ions in land water and
also in gypsum evaporite (CaSO;-2 H;0) collected in the area. Since the ¢*'S measeurments
for vellow sands transported from China to Japan have been carried out very actively in
Japan, the authors have discussed the origin of sulfate in evaporites and yellow sands.

The formation of evaporites such as halite (Na{(l) and gypsum (CaSO, - 2 H,0} is often
ohserved both inside and outside the Mogao Grottoes. The authors have already made clear
that the efflorescence of halite and that of gypsum have flaked off the wall paintings of
Grotto No. 194 and Grotto No. 53, respectively. Mr. Guo Shiqging reported water soluble
chemical spieces such as Ca?*, Mg?*, Nat+K*, Cl-, HCO;~ and SO,*" in sands of various
desert areas in China. Based on these data, the authors have estimated the chemical
compounds of evaporites formed in desert areas of China.

The authors will continue geochemical investigation on the natural waters and evapor-
ites in the Dunhuang area in view of the conservation of the Mogac Grottoes.

% 1 professor emeritus, Nagoya University, Sugiyama Women’s College

% 2 researcher emeritus, Tokyo National Research Institute of Cultural Properties
% 3 Institute for Study of the Earth Interior, Okayama University

% 4 Dunhuang Academy, China



