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Table 1 A classificatory scheme of sedimentary phosphorites

based on the texture and the genesis
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THE TEXTURE TYPES, GENESES AND ORE-FORMING
STAGES OF SEDIMENTARY PHOSPHORITE

Liu Kuiwu
(Institute of Geology, Academia Sinica, Beijing)

Abstract

The classification of sedimentary rocks according to texturegenesis can organica-

lly associate the texture tpes with their depositional environments. Therefore,

the author classified and described the Chinese phosphorites with this method. In

view of the field investigations and the surveys of more than 1400 slices of the
phosphorite taken from varied parts of China, the author discussed further the
genses of the different kinds of phosphorites and the varied stages of oreforming
of phosphorites.

According to the differences of the texture types, the Chinese phosphorites can

be classified into four groups:
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1. The chemical sedimentary texture group

Phospholutite is its representative type. It is formed by chemical or colloid-che-
mical sedimentary process in bottom water enriched with phosphates.

2. The bio-sedimentary texture group

It includes pellet, oncolite, stromatolite. guano and boi-clastic phosphorites.
They originated from the organism itself or bio-mechanical and bio-chemical
processes.

3. The granular texture group.

It includes intragranular (i.e.,intraclast, oblite,pisolite) phosphorites and extra-
granular (i.e., extraclast) phosphorites .They are formed by the process of physi-
cal enrichment, i.e. by mechanical breaking and winnowing process of sea water,
being controlled by the energy condition of water basin.

4, The diagenesis texture group

It includes nodule, recrystal and replaced phosphorites.

They are controlled by diagenetic environment and physicochemical condition in
diagenetic process.

There are three kinds of cements in phosphorite, i. e, phosphate (with argilla-
ceous at times) cements,carbonate cements and silicate cements. From deep water to
shallow water, the changing regularity of the cement kinds is from silicate, phosp-
hate to carbonate.

The ore-forming process of phosphorites is very complex, it can be summed up
into the following six changing stages:

Stage 1.The phospates are enriched together in sea basin. It is suggested that phos-
phorus came from sea-resource, terrestrial resource, and volcanic resource.The phos-
phates are enriched in sea basin and constituted some local phosphate-rich areas.

Stage 2.The chemical sedimentary stage in bottom water.Under the influences of
chemical, colloid-chemical and bio-chemical processes, the phosphates in phosphorus-
rich sea-water precipited on the interface of sediment/water,forming phospholutites.

Stage 3. The phosphate deposited down because of organism or bio-mechanic
and bio-chemical processes. With the phosphates constituted biotic cells and tissues
and formed biogenetic series phosphorites, organism imbibing phosphorus from sea
water.

Stage 4.The physical enrichment stage. The nodules and the broken materials of
the phosphorites formed early on sea-floor were enriched gradually by scouring,
winnowing of sea water, forming intragranular and extraclastic phosphorites. This
stage is the most important one among all the stages for industrial phosphorites.

Stage 5. The cements precipited from phosphate-rich interstitial water. When
the intergranular pore spaces and other pore spaces were filled with phosphate-
rich pore water, the phosphate cements would gradually deposit.

Stage 6. The changing in diagenetic process. Recrystallization or replacement
took place in the diagenesis process of all kinds of phosphorites formed early,

forming replaced phosphorite and micrite-medial phosphorites. In the phosphates-
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rich ooze, the phosphorus removed toward some centres, forming nodule phospho-
rites,

By above-mentioned stages, plentiful types of phosphorite were formed. Surely,
the six stages above couldn’t develop completely in all deposits, some stages might

be absent.
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feERBEARERRSAMIBHRES, RATLTANEORERBX QUM H B, SHT
EAMERAXRRYE, FA4RETHRIFAMKE RETPEARTARZ=RLEBRIR F R4
B, RBEXBRZAWAMTHE, NELBEHRIREEWERFEREERST THH, BHTR
ERRMBE & WAE R,

EABS, EEHENERTHERRN TERMGAINHAER, EEAIFFABRERN B ER
RAARESRBHRE, ke TARBANEFHFINAEGXR, XHEREL R EH—PERRE
E, G- LBRTAEERD, S6FNRELSS, BEREN, ERTWERLRBKIE £ H5, #
BAFNEE, STURBNMNRE, SASEFRIERTRE, URR/F % HESEE ML
X ERSEEBRASMFEGE,

EZEARTREGERARIRREGRBANBERX R, BERRTHYMEAR & B,

EBPRAKMEDRRAAN G, BRSEYE SRS SWEXMAREM X W, XTELGHE

S T T BT R A MUK OB AE MR e, AR o X 5 R ORI S AR R R A M
M. EEETERNN FETHERTHERE=ZRLHMETRTRH, TREL I BEREK
BERBASRRLATREANARARELEN. HTEREEE. BERURBERRR R B
LREESR, CHRETKBRT/AZRER. EEERAVEREE MR TR 0% 8 LN a
BREMBERAMHE— SRS, KXEFTHEHANAFTHRERNS K &, BX—FF R KERET—
&, EEREMEHEHREREN.

FHPEXTRELGMENREBRIIFHMGLR, URRBEBHEE. B8 % R, KMEER, #
RAASHSER. B8, REMXRITRFHE, KEXS, LGROARH, IREEHIL R FHUI
EREBIRES EHNE,

B2, ARR—BRESATMBENEE, SEMBEIRSE. XMWELTA b K £HH
REZREARE, RAMBETREAURREAMMBBRTERRE, FMUE % R L XBRE KK
¥, WHESHFRE LARKNE, BHRELHWHERFMGE B &, FERAERNHESY
Xo ETEBRBRBHARR ALY, YEHBRIEERARLE, FEELATKEE.
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