8 4 3 ' i oM % # V.8, N.3
1990 4E 9 A ACTA SEDIMENTOLOGICA SINICA Sept.1990

Pt Bk B B fE S RY
LR Bk L FHFAE
A

(FERF IR ET I

#E SheaEd (D) BTAYEMNAKRENRY. SHBEMMUEESEZ —2 SbAs M Ag
B, M REE#®#Z, HHEMNERABEO-ZHAKED, EEERREE ~QERBE~RREREEE~
BESUET ), TR, STRAE R LITRFE H IR Ea e k.

EER A BkER s TR48e

EEMNT AKE 5 245 WHiL4E RFBRAESHEEMR

FHb AL FHEF LS, RBHAEREZERPERARERRIEGH ERXEERNEHH
TR, AN, BANFHEMRE, EPEERTH (D) b, BEANEGEUE
N E, ASBEREIASERE. PR, LERE, FTERRAFERNBRALES
%, FIEEESTYUERN 0%ER; ZRTYUKL. BRRENBKESELYAIEN.
BEAEFENAR, b Dy REATABS N 43 BIUE. SREERS. S8R
BAMBBEES~.

MAR TR (BREI%, 1988): i D) A RRBKE SO, BkiiBRY; #
S0 MiE, RBEA>QUHEREEFREREE-BIARET - NMEHRIMERE, BE
Pk B 0 %857 B8 K B 1 A REE TLERIF S,

HMTEREAEREN, O D A BRI EBE, KL &R
E oK FURAE B AR,

—. LR FTERRIE

FIABTERFHARM D RATESE BRBEFEMINEGE) RESTIRAELER
FEEN ARARRETETFHSENIE.

MFE 1 aTEH:

(1) STRAFEHEMEEK, Sb. As. Ag M GaWZTEME:; Ni. Cofl VHETEM
s T Cu. Zn. Pb. Cr. BE XM EEMIK.

ERERSETATENE R EAR LR —BH. Maxchiy (1982) 7EBFR T A KFERK
" RN MR TEBEGE S, SR As EERRKTBRYRHN T ER RPN ESR

* Fk¥E, GRBEBBHIBFMRELERBERRFLEHR, HEFEALX, 1987,
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. White (1981) BF%% 7 X E A4 A M Steamboat B R E BN BBV JT K FF1IE.
Higd: EROMAEAZFIHEOBERES, B Ag (150ppm). Sb (1.5%). As
(700ppm) 1 Au (510ppb), HEEXETEALUIERF K, Wi Cu. Pb. Zn MBI RE
(Cu 20ppm. Pb 7ppm. Zn 50ppm).
Hit, EHTREETTRETREMN: Sb. As. Ag Ml Ga & 852t 2 sk i H e
AR EERE.
%1 AitREEEO)NTRSBERSEXARENTRESESRLE

Table 1 Element contents of the siliceous rock(D})in Nandan—Hechi Basin and their ratios to element
abundances of sedimentary rocks and the averages of the siliceous rocks from all the Devonian System strata

in Guangxi
- i TR
x % " S8 | R |, T R s U8 | AR
HE | UBE | HER By | RS HRRE
CI o) |+ = HEE | HREE e B K o) |+ & HTE | ARR s 5P 3
A
£y ’ FAN AR £y ’ Zz | EEY |
z W : Z '
Si0, 93.1 92.5 1.0 Ni 49 56 0.9 28 1.8
TiO, 0.1 0.1 1.0 Ag 0.8 0.07 11.4
Al,O; 1.8 1.8 1.0 Ga 100 15 6.7
Fe,0, 0.4 1.8 0.2 v 77 % 0.9 70 1.1
FeO 0.9 04 2.5 Sn 1.1 39 0.3
MnO 0.1 0.3 0.3 Sr 13 410 <0.1
MgO | 0.1 0.3 0.3 Zr(Hf) 2.5 132 <0.1 3.3 0.7
Ca0O 0.2 0.7 0.3 B 25 81 0.3 31 0.8
NaO, 0.1 0.04 2.5 Y REE 13 184 <0.1
K,0 0.5 0.5 1.0 Y 77° 32 2.4 69 1.1
P04 0.05 0.1 0.5 Cr 8 63 0.1 13 0.6
Cu 13 40 0.3 22 0.6 Co 14 LS 1.0 10 1.4
Pb 10 15 0.7 17 0.6 U 1.5° 2.8 0.6 42 0.4
Zn 6 72 0.1 2 0.2 Th 1.6* 8.5 0.2 1.8 0.9
Sb 90 1 90 Fe, 0,/ FeO 0.44 4.5 0.1
As 16 9 1.8 U/ Th 0.93 0.33 2.8 23 0.4

W: 1) WBEAEAMBRCIRSBOAMIFHRY%HM ppm; 2) REHAEFEEI ARE (1982); 3) S H
BRARELSTES B TP RNERE AR (1988); 4) YREEREY; 5) » BHENPFHEMAIMTLER;

Q) 5IAREAEEN TR SR VML, BERTEIE, KUK YR
JLE ALO,. TiO,. K,0 M SiO, WERS/ HRARKEAFHEAKMEY, MXIAELE
HRMITE, W MgO. MnO. TFe X Fe,0,/ FeO H.fH, NFEEMENHEIR, EHBTE
J7E, Ni. Co®%, V. Th. BAHIE, i Cu. Pb. Zn. U & U/ Th MRMK.

. TTERAETH

AR E MM AR XNILRAS, FENRAEMRERITME T i,
EMRGREEIESRT T AE., SR TOTRNERTEMERITHSER (B 1), TEAHm
TRHR4ASE.
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I A: [AlO;, TiO,, K,0, MgO, —SiO,]

I A: [FeO, MnO]j

ITA: [Fe,0s)

I1B:[Pb, Zn, Ni, —Ga]

IIB:[-Ca, Sb, Ag, V]

IIB: [As, —V]

IVB: [Sn] '

HEFEERTERAGSEEMNALR, EHEEHT TN, B2 R D) aEs
SERLAMTIGE R, B A XY B AR TR R R T AR R AT AR T AT 45 R

Ni =

Al,0,
oo 0.88

Tio,
Zn
Ga ]

MgO

Si0, As

2.79 Sb

CaO
As

Na;O - 0.54] ’__
v

MnO 0.87 0. 42 3. 36

FeO —_—

Fe, 0, - B

A¥BAK  BHMELK
A1 DR TREMBLRERIERE

Fig.1 Fuzzy cluster dendrogram of the siliceous rocks of D; strata in Nanda—Hechi Basin

ZEERHRATIORAS TAM (—) OB REIUAHIFE, [MA MIB BYRIEHE
ARSI, TAMIBRARETSNBIE.

& TTEHESHIHEWMT:

1.1 A=[ALO,, TiO,, K,0, MgO, —SiO,]

EX—HEH, ALO,; TiO,. K,0. MgO. MHEFERENIEMRXME, W5 Si0,

AMIEYLEN, L0 YE D BAPELNEAREBEAY: #F—SHTHELLRH, M
WA XK LY FERSHNERGRNSERA. —KH, FIREPRNAEEHS ALK
BETYRAEREBREEYN, EXEEFETHIT S, BT YEBHEERR. HMNH
SESERM, FEESKHITYES, MEANESSHERSERABHRENFETE LT Y
i, BrEA, WTRAE TA BERSH IV YA XBRNFETRA S, TPATUEEEERER
DIRER B, MEEED IA RERAENIFE, B2EmMEEX—AR.

ZIRHAAHWENETERRTERMKARERRENROEN, FERBER (5
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POKTIBMEBARXM TS, TR MAEE. ENRABRRFEN XA OEF TR 58K
TR A 208 B @78 #uK BURRME FAT RO RIRS, TR ¥ UIBUE H e SE T, HAEABBA M
AFTE. it D; BERARHIHKAERANER.

F.
oCaO *Al,0,
BENE +K; O
*TiO, *M8O
0.4+ I
\
—_— — \+M
. *’17\—‘
mw) \(‘Nazo 1 Hebk P 22
133si0, t14 | F
18,435 s
eMnO +I + 'FCO$
30 1635 +LS1—02
znug
] /// *Fe, 0,
A

a¥ ok (1)
L F,
eCaO
0. 51
/m(lv) \/ *TiO,
*Fe, 0 (
o LS\! +23 35 \4 i U K:0
i LSi-03, % | +iho "gA1, 0
-0.5 0.5 :
HelR R 6 2 1

bEBITE (1)
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¥s

KHEH
+i8

*SbH
SRR R ¥
+35 *Ga F.

+LS 1-02 \ Sn
N)t +17(33)

j*Ag +22
ik RS '.\
/ -~ ~ +31
*Pb +04 \+l4
oZn (2"
/ B A

(4
cHBAL () - CHER HELKERS
B2 DjEREX R R
Fig.2 Plot of two principal components from correspondence analysis.
The groupings are the element associations derived from fuzzy cluster and facter analysis

2.1[A=[FeO, MnO]

X—HEWERET MnO Fl FeO BRI N B IFHEHEXER.

Fe’'5 Mn B E FIEMX LR R B ER R AL, WX RMTMgRO#E
H: A RABEAMOCRREAENSECEAS. Fik, TN ASUKeE O RHEHE
R POK FTRRVE R E B A H B T R R A8 | TR 33 T

3.1MA =[Fe,0;)

X—HEBYCRB A MRE. XTENAREEN, BUEAH4EE, HAAikS
F*/ Fe M KR AHY, BATTRER R T Fe—Mn MALBHEL SRBLTER
4.

4IB=[Pb, Zn, Ni, —Ga]

5[Fe,O]Rl 2R R A WIS TTEHSE. Pb. Zn Al Ni ZEHCR BB A P A AT AE
HERRBHE:

1) UBHEAFEFRITYRENRESR Ni. Pb M Zn ExnETURKERTE
ATH TV PRAENRYP, XER-MEERIFTHHFEL GEEE) %, 1973). 5—1
BAHAIEEE PR ERE P LT YMENLRNSEEER, 04955 0%
(n AL BRY) F11%, HEEH.

(2) SFEBUA Fe—Vn EELUMERNBEERAEX ZRX—-FEEWIEE
2 —#[Fe,0;5[Pb, Zn, Ni, ~Ga]RlFEFEMEXR, HERETHREREES VT



80 A AR 4 8 &

A, TEBRETEHNE LT EBEIRTERREAE SRS m N, s EAhm R
Fe’ SR A7 AE R o] R

5.IB=[-Cu, Sb, Ag, V|RIIB=[As, —V]

FAMES—RAR Sb, As Ml AgiX 3 IE. AIHE Y LIS, Sb. As Fl Ag &5 & #
KRR P T FHEUBEMEERE, B, "THAKNTB MIB BHRUKGFUBRERMMRB
%k, XMRATERT RS, 1B MIIB 452 AE A B HOK FURY A 2 K m MaUER
HANBIE CRAS, BNAERBRESMaERES T As. Sb Al Ag &K V Al Cu M
R Z AR,

6.IVB=[Sn]

Sn BAMBEHMKNFERY TEZ—, BEHBFHNERESENAS, HILMOK 2N
INER BENHEE. TN, BEENTBIERNERTE - EFAREN.

%@ [Sn)5 0B M B AR EE FRIRIAII AL AR 71 ° 308 69 44/, H[Sn]
XA T R LR ESCEREE XN, EHLN, & SIO, BUK e Sn Y H5
K.

?

= UERUKmE O B BOK BT O s i3 A )

WA ATE RIS, AT RUBBELXRERAIR: MBOKEE O K i Rl s pok s 1t 3, D
MR B BOK UM T ) E R UURA, FEE —MERNITRFES.

FEROKBE O RHHHEA, ROKBERREE SN, BRTEBEASMSCUREEL. L
EHE M[As, —V]. [-Cu, Sb, As, V]HI[FeO. MnOIN4SE, Rk ERERE Sb. As fl
Ag &%, VM Cutixt#{=, H FeO 5 MnO I NIEMX, X —-HHE LA L
BOi b

FEPOKFURANE B UURRIE [FVE 8 Ay, JERREES FE PRI S, LA
&LAPb, Zn, Ni, —Galfl[Fe, 0,45, FRK#MIL, TEBHEMES, F''. Pb. Zn
NI 5B, GaHxt#ifk, H Fe’*5[Pb. Zn. —GalFAA4E B & FAHKME.

FRE MUK O HEL, POKTIBERMBERERRER IS, 6ila2HARE™
¥, [ALO,;, TiO,, K,0, MgO, —SiO,][-As, VIEFFE, FRBIZEX —HBE, V HATHE,
As HXTHIME, B TiO,. ALO,;. K,0. MgO # SiO, [AIfE7E B EM AR LKA,

M. LT R L

EEAARENEERER, FEHPFHEAITTENELTHR TSR X
2)., R2EFMGEH T 5HLTRARNILARESH.

PR R RA:

1A, POKREEESHY REE —BHFAH, &ﬁﬁﬁ%fwmm BIEHE A
AHlLppm (AEY), FHUFEFEEIFABMAT: TR HROKBE O AR I8 R
BEA MUK O KM AR E T E MO B R 3%, Y REEBK, g, f#
PR RRYAY REE EHRA IE#H UK.
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F#2 BWITREES HEE(Epm)RLAHESS
Table 2 Ree contents (ppm) and some indicesin relation to REE of
siliceous rocks in Nandan—Hechi Basin

B = L1-14(1) D!-2 Dl-4 LSI-17
= e R EKHAEE HEREEE BRBREEE
La 1.4 2.4 0.6 1.6
Ce 0.4 <40.5 ’ <05 9.4
Pr <3.0 <58 <6.1 <2.6
Nd 4.0 8.0 <58 <50
(Pm})
Sm 0.4 0.6 0.15 0.4
Eu 0.09 0.2 0.06 0.1
Gd - - - -
b 0.09 0.2 0.15 <0.08
Dy - - - -
Ho 0.1 0.4 <02 0.6
Er - - - , -~
Tm - - - -
Yb 0.4 0.6 0.3 0.7
Lu 0.08 0.1 0.08 0.2
' REE 103 177 43 302
LREE 8.0 12,5 1.7 13.9
HREE 23 52 3.1 16.2
LREE / HREE 3.56 2.41 0.56 0.86
(La/ Yb)y 0.34 0.38 0.19 022
Ce (-)0.08 (-)0.01 (-)0.01 +)2.71
SEn (-)0.57 (=)0.80 (-)0.47 (-)0.20
R ENE. FAkE St MR ERERT

DY REE R4 Y; 5Ce 1 6Eu fALA 43 50 REE Fig  Jbisk
2)Y, REE. LREE il HREE X R 7C % R F BobL B 47 AL SR B0 S P S 1

2BED, BARE Ce iR ® UETERLTESBETH LR, X5
ATHERIZRR BN, ERRBFEEGIS, B Ce 2ERHE.

WHEHRIBREES Ce ERHRMA M. MK SRBYHH LT ERIE
®9, WAPRILS R Ce; WRILMY, B Fe—Mn &850, B RAELEE Ce SH.
Elderfield (1984) A}, Fe—Mn #58H Ce ER ¥ EFERFHN Ce 5 Fe"HNEREENLY
X, CeMUEBMBESTHER P, b MBoRBEREAPHI Ce ER¥HRET:
WREEE AT BEFEFE MBI Fe-Mn SELYEH, TATH BI7ERFIREE & 4 280 24 A
R ER5E EALIRIE

f%a(wM)Eﬁﬁ§k¥%mmWWCmﬁﬁwﬁm,mﬁmwakmkmﬁmﬁﬁ
RRFE L, BETS (1988) X ARERBENTALRTX B, ME2BETTHE
HBEH, SEREES PRI TS, sCe l/MEK, XFH, FERUKBE D RILM
. R R VRO TR R L SR B K B I A R



82 iR ¥ oM 8 &

B 60 SEACIR IR R T FEBUKIE SR, o BUK I BWE B R BUK A i B 5%
KHZRNTOER. POkTIRX M SH BERESBTRERT RKER —EANS
R BZ R0

FHb A HEEE (D) BT SO, kIR, A LIEMLs RN

| B#OKBRRENEEREZ —RERN Sb., As. Gafll Ag 585, M REEMEE
1.

QEEAHHMER, BH SO RASEHH T AN MR

KRB EH -G EREE R RS~ HTA

[As,V] [-Cu,Sb,Ag,V] [Pb,Zn,Ni,Ga] [~As,V]
[Fe,0O MnO] [Fe,0,] [AL,0,.Ti0,,K,0,Mg0.-Si0,]

JHTEERUKBE O~ EBHOKBE O M, FIEMERN IR BT FS: & Sb. As
Ag, HXT# V Fl Cu, B FeO 5 MnO /R FH¥*—~Pb. Zn f Ni S EHMxME, H'5
Fe,O, 2IFMXE>H V. HX# Sb. As fl Ag, H AL,0,. TiO,. K,0. MgO f SiO. #
MBI R ALHERXR.

4 F A B E A TR Sn FTREF /ORI T & Si0, WHOKIB M.

SR T IUE ST, BEIMOK R MR BERA T IRE E & IR R IE
E R,

AIERAESMHELEARANIES TN, HAYBRAKREFTART R, N AEYHE
kSN A GE L e R S 3§

W H . 1988 4 2 B 11 [
8 X X ®
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ON SEDIMENTARY GEOCHEMISTRY OF SILICEOUS
ROCKS ORIGINATED FROM THERMAL WATER IN
NANDAN-HECHI BASIN

Zhou Yongzhang

(Institute of Geochemistry, Academia Sinica)

Abstract

The Nandgn—Hechi Basin in Cuangxi Province is an elongated extensional basin, which came to exist-
ence in a carbonate platform in the Late Palaeozoic Era. During the Late Devonian, the “intra—platform
trough” facies, a special type of sedimentary facies, was developed. The siliceous rocks (D3}), which are an
important part of the facies, were typically deposited by silicon—bearing thermal water.

The paper indicates that:

(1) Sb (90ppm), As (l6ppm). Ag (800ppb) and Ca (100ppm) —-richer, and REE (13ppm)
—poorer, compared with the element abundances of sedimentary rocks (Sb lppm, Ag9ppm, Ag70ppb,
Ga I15ppm, REEI184ppm). is one of the most important charecteristics of thermal water sediments.

(2) According to the results of Fuzzy Cluster, Factor Analysis and Correspondence Analysis, the re-

lations between types of siliceous rocks and element associations can be described as below:

) ) silicalite with argillaceous silicalite shaly argillo—silicalite
Jjasperoid— . —- . i -
laminated strcture with massive structure (—As,V)
(As,~V) (—Cu,Sb,Ag,V) (Pb,Zn,—Ga)

(FeO.Mn0) (Fe,0) (AL,0,,Ti0,,K,0,Mg0,-Si0,)

(3) From near the spring open of silicon— bearing thermal vater outforward, is such a typical
sedimentary and geochemistry sequence as : Sb, As, Agand Garich, V and Cu poor, and good positive
correlation between FeO and MnO (r (FeO, MnO) =0.87; n=10, below is the same) —Pb, Zn and
Ni relatively rich, and corrlated with Fe,0; (r (Pb, Fe,0;) =0.91; r (Zn, Fe,0;) =0.88; r (Ni,
Fe,0;) =0.71) —Vrich, Sb, Asand Ag relatively poor, and excellent linear correlation between
ALO;. TiO,, K,0, MgO and SiO, (r (ALQO;, TiO,) =0.86; r (ALO; K,0) =0.99; r (ALO,,
Mg0=-0.95; r (AL,O;, Si0,) =-0.95) .

(4) Sn is one of the most important ore —forming elements in the basin, and its content (1.1ppm),
which is not high compared with Sn abundance of sedimentary rocks (3.9ppm), may be derived partly
from silicon—be'aring thermal water.

(5) The values of 8Ce, Standardized by the rare earth eler:ent average of the shales in Northern
America, of jasperoid and sillicalite with laminated structure are higher than those of argillaceous silicalite
with massive structure. This suggests that the depositional velocity of siliceous muds near the spring open of

thermal water is higher than that far away from the spring open.



