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Fig.] Map showing traffic and distribution of phosphorite deposits in the study area
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Fig.2 Sketch map showing geochemistry cycle of phosphorus
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*1 IEERURFXEERLITRERR
Table 1 The result of analysis of REE in study area

iR oy BURE i S R R L La |Ce|{Pr |Nd|[Sm|Eu|Gd|Tb|Dy|Ho|Er |Tm|Yb|Ln| Y

HH-1 | K& | WBnik3 | BB |354] 70 [12.4|37.4| 9.8 | 2.3 [10.4| 2.1 {124}129 |10.4| 1.6 [9.4 | 1.6 |112
H-A, | #abs | FFE%Y | KRB |250{68.0]{ 9.4 |26.0|52]092(42 11|51 {1.2]3.6(072|3.1]108 |28
m-3-2 | AT | FFEHRY | HiEH [354(80.0(11.4(32.0( 7.8 [1.22| 4.8 | 1.0|5.5]1.0 {3.3]0.56| 3.7 [0.53]|27.6
ST | &WRE | Ak | mEed |31.4] 81 115030 |73 |13 (46|11 58| 1.1{3.5)|0.6]3.6|0.62 308
wE BT | EEAEN | BEWLNEA 199(40.0/66 | 22 |53 [1.2(3.4(0.68/33]06([1.9{04|16|0.2]19.6
1-4-A | BES | EEMY | BEWLIES {11.6]28.6/ 3.2 |10.6]3.0 [045{1.7|04]20]05([1.2]02]|14]02]12.6
1-15-B4| Bt | E#EBED- | BEILEA [30.0[43.0] 8.4 |38.0(10.2(1.93]11.4| 1.8 [10.8] 2.0 | 6.0 0.88) 4.6 |0.66( 86
2-9-A | BiBuE | BREBY | LA (11.6/28.03.5(17.6/5.8 | 11 |56 ]0.89|5.6 (1.1 |3.0]0.48(2.5]0.3] 46
8-2-A, | B | REBEY | B4 | 9.7 [28.6]2.8 |17.3| 4.6 [0.98] 4.7 [0.92] 3.4 |0.88] 2.0 |0.36( 1.4 [ 0.3 [30.6
10f X—2-2 | ®&he | JFRBES | BEWLTEY |13.0(34.6[ 3.7 |18.0| 4.6 ]0.98] 4.9 [0.84| 56 | 1.2 | 3.7 |0.54] 3.2 [ 0.3 148.0
B | JTHEE | BELRH 6.2 (110 08(53{20032/13]03]1.5|04]1.1 021002150
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REMITRZE, FIRRERLORSEERIICR 2, RERRHMRE.
F2FIBBENE, BIARRERLUGELMAENT 1.03~1.43 ZjH, 5FHERE KRS
BRESBERIGTENKMA (1.03) #iE, SHMARRSBEMRITRIE (2.81~3.93)
FAZERE. XA E RRE.

*2 REBRLITEILE
Table2 LREE / REE ratio

¥ 5 # < Y Ce/Yy La/yb Ce/yb
1 HH-1 BERE 1.03 2.42 151
2 1-1-A, BRFBDE 2.81 4.79 4.43
3 m-3-2 BETE 3.93 oS 6.97
4 S—1 ERRIE 3.14 5.18 4.55
5 H-1-2 W R RO E 3.00 7.39 5.05
6 1-4-A Sy 2.84 492 4.13
7 1-15-B, BERRE A 1.05 3.87 1.89
& 2-9-A" BB 1.03 2.75 2.26
9 8-2-A, WEBRE 1.43 4.11 4.12
10 X-2-2 RYagss 1.10 241 2.30
11 w-1 BRARRE 1.19 3.68 222

FIRM LR ERRER R LS (H3) MERP T E#—FIES T XK. AR
ERE, FTHBHCAR RS EE R R LT R B MM RN RE) . B
HBRA PR TR SRERFRE, Rl B P RBEARR A i X 2 HZ M RTK
B, MIEEIXE, BERAFERBBSFABHERSRAI—K (BusAURLKEE 0.84). B
PO IR L on R A IR, BEMTIE U H BB B BER A R KB kY. DA
GHKNERIEARE, BAMMEEFERESRNEX BRK, BEURTFEAFE FH
YIRS AR 1) R AL B R B H B 2 R BB RFE; RAWRBEY mEFERHE
WMBERA S LIRS HEE. MAARBRSHEE, AATRE-ERFETRERY. B
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Fig3 The map of categorized analysis
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BT R BN S K EB BT RY PSR, BBy XBEKBSMRE, &4
BRI S AR 2%, FREFETIRE S E AN, $ER UMb s Yt X lie
BIKA; AT EE NI R AN ERS 5T RN,

X B EE A XTI ERIb 2. AP BT KB LR S BT R R ABRITIX
— [,

ARETR, WREATEBRRANBRET YRR SHROERKA (WREBEKA).
A AT Fom oA

Ca,( (PO 4, (CO;) x) Fpp

Hep, Ca™i# K'. Na*. M@ HABMA; PO AT COT . SO WAL F-
A # OH % #5r Bf.

Vieillard (1984) BT %, WREBEKA Cao( (PO, 55 (CO;) o5) FostlIH —
10Ca™+5.5H,PO,;+0.5COT+F £ 25 ° BH AUV HHE (K) K 5.01x 107 mELAH T,
T KMV ETHEER (Q RA 437x10°.

KXAXT Q. HAXFBHMET YA G KFILENE. AT KL QKEZE
(K/Q=1.15x10%), BPEErEBeavimK. BEBEK A M Tiie t R maE.

AWHEKHE (1984) METBRMR, MER—WBERET Y. FERESHN P/ Ca<
1/58f, BHASCAERE—NBRRET Y, WAKXKBRBRLTYELE. X FEHEK
kiF, P/ Ca ERA 2.77x 107, XXM KB BRI I KPR RIEE /D B
A, MERIESE.

B4 Baturin  (1982) ZEXMBURGKBERENRAAE R, HWEAEXRABENE KPR
BRI Y.

LR, EHANTEEAABIENE RSB, b Uine 4ol gEHEAR /D,

H b, BEFEMEGLREZ—. XBRUBRE SEHKA) MIE AN RE
b, ERUIEE, =BT, MBMABESEIES THRAEY RSN,

FEERE, BEEVHANEKRE, BBRAOEEK. RI3FIHPTEHEFIEDH S5
B, AhafLIFEE, —SREENEIBERIEX 2~3% (TE). ULEEMTHIHE 0.8%
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(TE) Ril8, BOFERFELTHE (0.0000088%, Vieillard, 1984) Bt 5 M HE
K, Bxl, BRTEMHELT, XBREEEYMESHELSER (Baturin, 1982),

®3 EFEYPENSE (FH)

Table3 Contents of phosphorus of ocean plants

o PEE (%) BEOR K W
& 0.23~0.54 Vinogradov 1953
0.8 Vinogradov 1953
1.4 Parsons, et al 1961
BoOM 1.0~2.0 Krauss 1956
2.7 Ketchum, et al 1949
3.3 Parsons, et al 1961
I ) 0.66 Riley. et al 1956
0.83 Ketchum. et al 1949
0.31~1.27 Vinogradov 1953
0.4~2.0 Parsons, et al 1961
0.57 Brandt, et al 1920
0.57 Riley. ct al 1956
11~13 Parsons, et al 1961
2F 0.04~0.28 Vinogradov 1953
a3 0.038~0.247 Vinogradov 1953
EX ] 1.2~30 Parsons, et al 1961

EHEREYMRAREN. HEESENRG TERBIE, FATRESIEEEN
fEH.

MR uks, KU EERERESEEAEMRL, 2. 3. 4), HUTA TERNELSE
P ERAR AN R (B 1. 5. o) HA PR & B e (il 11.58%). X ee LR 8,
DB R EHEEY. RXEYRERRMARS NEBT AR, Bk, ©F) A K
b0 B R T K R A B O LB, E O AR B R 1L AE F (Oxidative phosphorylation)f3t:
£ %5 B8 AL 7E F (photophosphorylation) 5 46 A 8 HLBESEfFAEHLE . FEE AP RA: K
SETS, HARIBEELEAPLAN B TIRER, WM 2 BB ITRER.

., B E &

BRUUAE IR R M 20 B, R EERAA TV E CHBEET K, #-- A%
ERRATEDE), BIREN, BNEEFRE—MHRAMURE, M- ZERENBRIE R
. HERERAKENBE, IONREERARATE. EESHITRYBIER A2
RIFR R ESRIEN: REEBSCA RS T R A S A,

BEfE A SR Y AR IR IR S, PR SRRI R, A HUBE 8 S Je LB
TEFLBRK b, SRORAY AT 8 2 ALK P BRI MR L TR . 4 LBRUK R B i) & B i
RBEKD B EWE R, MSEREBIK A RE R, X388, £EKRZ AL EE
8. D5 XY BE SR BER B 5 R BURL B R 5 v B 5 o FBE 45 0 i R X o R B 4
R,
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TROBYEROR. Y%, RESENBRRERT, EX0MNE, SEEHYEEE.
PIMBCE 2 TS BB EE, FEAET: ~ FaelEawmiiyhainads (B2
EERREHT) FEE; H—0W, B THREYYRKBRETYRE LEETYILE
K, Bk, VIMBCERRERRETN SERRLBNLERENSR (B4, FRETEZN
MR ERbes (R 1. 1) REMEEEERN™Y.
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Fig.4 Sketch map to showing physicoy enrichment process of phosphorite
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FATEERRERURARETRA—DITE, EHABRT KPR ETRARRLEK. W
BRUED, MRS A RE L TR A AL 3~5%, Auir B S 10%L

kG4,
F4 HESTRS. BV ATESRaMEER
Table4 Comparison of average grade beiween upper and lower ore beds
in Wengfu phosphorite deposit

VEBRRTE FAWNTRTE R FHYER (FER) N B (EFR)
BRIEAFTER (%) P,O; MgO P.O; MgO P,0, MgO
iR 2793 1.05 38.50 0.25 32.77 3.07
T 25.50 2,65 26.00  4.00 25,12 5.42
FATEAE 243 —1.60 1250 —3.75 7.65 =235

Beiy WL A AR A 0 b (R 4), DR E R FEIFE R E R
I RFA T, BRRE R EEH B R . RFTRAR, KTRKEMWMBRERN (ph=06.2
+), HPBMTEREN CO,. XMER CO, W KRKBRBBIIED, fH MR
BT, MERRBASIAWBIHEMIAR, BBIRH D B R EE.

KABEBD T AFKRRILE ST, FefgE T8 A My EteE (BE6n). B
. BEAKHAR ST AR,
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#ag bt EHEBHMTEE:

I, REMS L LR Z LA AR RESIEY, TR KSRET KR 9E —
BT A E K [ BT KL R )

2. WgHEHERE . YRR XS H SRR AU, BESY X e bR A
BRI EM AR, EEUAVIEX IR G KN,

3. BRHIBURIR)S, LRI EERMEMARIERRA TAkE LB K. 8%
MEERZHER. ZREYN. 2HARNEERE (B07X) BMA BB G AR,

ERAFARPAIFGEAREY, BEEXAHK. FICHHEEK. ARERHR LR R
HEEIRREN A EES A, XEHE,

W R T 1985 4 2 1) 6 11

2 % x W

(0 BAFE. HTAR, 1987, JUBEM. 5%, 381, 19270

(23 A, 1984, whIH B 77 B i BRI B AN BB AE A, 38 B (R BRBE b f i B R 2,
255-265 1, MR ARAL.

(3 Baturin, G.N., 1982, Phosphorite on the sea floor, p.5-53, p.219-229, Elsevier.

(4) Vieillard . P.. 1984, Thermochemical properties of phosphates, in Nriagu. J.D (ed);
phosphate Minerals, p.171-186, Spring Verlag.
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SYSTEMATIC RESEARCH ON THE ORIGIN OF
THE PHOSPHORITES OF DOUSHANTUO STAGE
CENTRAL GUIAHOU, CHINA

Yang Weidong Zeng Yunfu
(Institute of Sedimentary Geology and Mineral Resources.,

Chengdu College of Geology, Chengdu,)
Abstract

As a iind of sedimentary rocks the phosphorite is also regarded as a type of sedimentary
mineral deposits so that the study on it is of petrololgical and economic significance. The ori-
gin is one of the most important subjects in phosphorite study. Taking the predeccesors ’
achievements as starting points and the phosphorite deposits of Doushantuo Stage in Central
Guizhou as “dissecting” objects and meanwhile using the theories and the methods of multi-
ple sciences, this paper carried out a systematic study on the origin of the phosphorite from
the aspects of the source, the deposition and the enrichment of phosphorus. _

The Central Guizhou phosphorite—forming region is located in the counties of Xifeng,
Kaiyang, Weng’ an, Fuquan, Zunyi, Meitan and Yuqing, Guizhou Province where
exist two large phosphorite deposits, namely Kaiyang phosporite deposit and Wengfu
phosphorite deposit, and a series of middle to small ones. They are important phopshorite
deposits of Doushantuo Stage in the Upper Yangtze region and mainly composed of
sand—sized intraclast phosphorite, stromatolite (stratifera) phosphorite and algal pellet
phosphorite. The main phosphate—rich environments are intertidal to subtidal ones with high-
er energy (shoals and algal reefs) on the shallow—water platform margin zone.

Analysis of REE, especially the LREE / HREE ratio and the cateforized analysis of
REE samples indicate that the phosphorus might be derived from the contemporaneous vol-
canic materials. The study of the textures and the compositions of phosphorites, ocean
geochemistry and biochemistry shows that the assimilation and the fixation of algal is the
most possible way of phosphorus deposition after which a series of enriching processes are re-
quired to form the phosphorite deposits being worth mining. The enriching processes are
multistage and different enriching stages (or ways) lead to the formaion of different types
of phosphorites.
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