HsREIM i B ¥ Vol. 5No.3
1987489 7 ACTA SEDIMENTOLOGICA SINICA Sept.1987

zEEM. #BO6Y NEENE

YALE MIK

(REHFFERTEN )

HERE AxRPAEFRTERMRMA.GORTIRTAN LG RED M ZHKEEES
FHE, HHTRMUARGEHEEN LA, TS A BB AR RS 24, RAaFREHRY
W, HTRRGES—EHRIG ATHRARNEEMTERRERANS, BRER, B K BER
W, BEYKBEN, HAREEETRKPSBOBEHAR THEERBARYT. ER Ry 5H0
B ZEEARWM K TRENTFE, ARSI SRR RN EE, FREEMNPRRE T AN
BHE. RINVREREHE . NER, ERLRAOPBERREBREESY, P EBRBHRERIIE
L

EWE BBRTHK FAENE HREM RS

E—EERT WAT B 60F EE WRATE

mil

—. 3l

B, #ORT U TZEAARY, EUHHS, @RAM(EL ). BMH. #0085
FREREZARMRBX T ROBRIET K, RPARANESTH. FEFERERXN
fEd A, BRI, B9 REE. FRUXSGEE. AP ARE T A0 H 2t
Bo FAXBIEMAB T MR AR L, B3PS, EAEEM. BO0%
RAET KA EHEILE,

= URMMERE Kt ERFHE

B, SO RET TERGR P HATENE., HEREB P HASEL LR
Az, SEHEUMBERESER; TP REAARBERAZSE, “EHELE. B
My RAZELZAEHANE (EHRS /ZREBRINEZ—, H2), WEAMENS
Xt bbb

B, HOREFH KA, TREMMBEOMNA6 1. RHHEERHET
KEHMERS; BOTHAEGEOBTRELRERS. Mo uTEENEH
MAR (3D . REFHETHR, BuasfHEE; #OosaEs TR, SndtmEs.
M HHERS, YUREKERERENE,



20 biTA A ] 5%

%5 |H B B FERE
JUE R e AR
ET [k u g I ra=s

R gy 1 B

AN S L B [ FRss

bz

[
§
5

|kt —
SR AR

fm

_ / RS Y

0 5  10km

H oW B SR

R
[

Bl SRORAREMEEB 2 BHYEREYMS
(EFEBE, 1981)
Fig.1 Location of the phosphorite Fig.2 The stratigraphic division of
deposit and studied area the Meishuchun section

(from Luohuilin, 1982)
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Fig.3 The cross section from Haikou Fig.4 Paleogeographic map during
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MECHANISM OF ENRICHMENT OF KUNYANG AND HAIKOU
PHOSPHARITE DEPOSITS, YUNNAN CHINA

Zeng Yunfu Yang Weidong

(Institute of Sedimentary Geology and Mineral Resources,
Chengdu College of Geology, Chengdu, Sichuan)

Abstract
The study area is located on the southwest of Kunming and the west of Dianchi
Lake in the eastern Yunnan, where is an important phosphorous producting area in

China. Two phosphorous deposits are involved in this area (Fig. 1) - the Kunyang



26 B % M 5%

phosphorite deposits and the Haikou phosphorite deposits. They are well known
for the great reserves and outstanding quality.

The stratigraphy of phosphorite-bearing layers are considered asthe Zhongyichun
member, Yuhuchun Formation in the Meishuchun section of Kunyang (Fig.2), which
is one of the international candidate sections of Cambrian /Precambrian boudary.
The tectonic setting of the eastern Yannan during the early Cambrian when the
phosphorite was deposited, the Yangtze cratonic massif occurred as a platform and
was flanked by the Yunnan-Qinghai-Tibet sea basin on the West and the South
China Sea trough on the east. The middle of Yunnan and Niushoushan paleoconti-
nents extended along the west and east margins of craton respectively and a rift
basin was in the middle.

Early Cambrian phosphorite was deposited in embayment lagoon environment.
Fig. 4 shows the paleogeography of that time. Several favourable conditions were
provided to the enrichment of phosphorite deposits in the embayment lagoon,
because of the paleogeography situation.

1. The dispersion phosphorous in deep sea could continuously migrate to the
shallow bay by upwellings since the bay was connected with the deep sea basin
and trough.

2. Certain amount of phosphorous was supplied by the runoff from the
paleocontinents which has high basic amount of phosphorous.

3. Due to the continuous supply of phosphorous and other biogenic elements by
upwelling and river discharge, the shallow bay was rich in organisms. There are
bacteria and algae (plate I -1, 2, 3, 4) which are well known as the abundant
organisms in the early Cambrian. The small shelly fossils, as the pioneer of
Phanerozoic invertebrates also occurred. Those organisms efficently fixed the
dispersive phosphorous of sea water and made the possibility for them to deposit on
the bottom of bay.

These three points mentioned above provided favourable conditions for the
shallow bay to collect phosphorous, and never lose or only lose little of them.As a
result, a great quantity of phosphate could be accumulated.

However, the distribution of the Kunyang and Haikou phosphorite deposits
indicates that the final enrichment of phosphorous must be controlled by particular
factors. The Kunyang and Haikou phosphorite deposits lie along two flanks of the
Xiangtiaochong anticline (Fig. 3) im the middle-west part of the shallow bay. A
paleosubmarine uplift is inferred between two deposits by the study of tectonics
(Fig. 7), the thickness of ore layers and sedimantary facies., It is predicted that
the extended is parallel to the trend of Xiangtiaochong anticline.

1. Tectonic setting. In addition to the lomgitudinal fault system created the
rift basin, there is latitudinal-horst fault system which could be thought as the
geological background for the paleo-submarine uplift.

2. Thickness. According to the exploration data, the thickness of ore layers of

two deposits has a increasing tendency along the downdip slops of the inferred
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uplift with a ratio of one or two permillage.

3. Sedmmentary facies. There are a lot of differences in the thickness of ore
layers, lithology and the sedimentary characters (Fig. 5, 6) between the Kunyang
and Haikou deposits which are only less than 10km apart. Also mud cracks are
observed as the exposure features. Scourand fill structures and cross bedding
(plate I-7) are common and some slump structures (plate I-8) have been found with
northward and southward dip along two flanks of inferred uplift respectively.

In fact, it could be concluded that the paleosubmarine uplift existed and uplift
was considered as an important control factor of phosphorite enrichment.

It is based on,

1. The submarine uplift created a warm, disturbed and very shallow water
environment (Fig. 7) along two flanks. This kind of environment was favourable
to the organism productivity. Biologic fixation of phosphorous occurred. Phosphate
was deposited as microstromatolits., algal-pellets. organic skeleton or biochemistry-
originated sediments.

2. Such environment is also favourable for the chemical precipitation of
phosphate. For the mechanism of this process, an analogy could be traced toRigg’s
“The phosphate-forming machine.”

3. The resorting and winnowing of sediments, resulting from disturbed shallow
water led to the accumulation of the coarser phosphate grains along two flanks
of the uplift (Fig. 7).

4, During the early diagenesis, the organic matter in sediments was decayed
because «. activity of bacteria and enzymes. The organic phosphorous went inteo
interstitial water. When the concentration of phosphorous reached 8-3 mg/’per liter
(Beturin, 1972), calcium phosphate began to precipitate as cements in the
intergranular space. Good porosity and permeability of rthe reworked sediments
make the universal phosphate cements occurred as isopach rim around grains
(plate I-5, 6). Sometimes phosphate replaced other constitutes. Then phosphate was
enriched further in the sediments.

Fig. 8 shows a conclusions of the earichment processes of Kunyang and Haikou
phosphorite deposits.

(1) Phosphorous supplied by upwelling and runoff and got into shallow water
bay.

(2) Biologic phosphorous fixation and biochemical phosphorous fixation resulted
in phosphate depositing as algal-stromatolites, pellets, organic skeleton, or
biochemical sediments.

(3) Phosphate was initially enriched by mechanical reworking and (4) further

enriched by early diagenesis.
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