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Sri Lanka at present imports~a very

large percentage of its fertilizer needs
at a cost of nearly. US $ 60 million per
year. Between 15 to 20% of fertilizers
used in the country are phosphates-
‘ock phosphates or triple super phos-
»hates. In 1985, 34,396 metric tons of
‘ock .phosphate and 41,600 "metric.
ons of triple superphosphate were im-
orted. The local production of rack
shosphate was 17,000 metric tons in
985 (Source -. Review of-Fertilizer
‘ecretariat of Sri Lanka - 1985).

Triple superphosphate (TSP) with a
'hosphorus (P} availability of about
5% is used mainly for paddy whereas-
riported. rock phosphate {IRP) with
hosphorus availability of about 12%
i used largety for coconut and rubber.

ocal rock phosphate {LRP) which has
availabilities varymg from 2 to 6 was
tilized mamly. for tea. (see Table 1).
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The need to import phosphate fertili-
er has arisen due to the poor availabi-
ty of P.in the phosphate deposits
sund in the country, Although many
rocesses have been developed to in-
-ease_the P availability, no detailed
rstematic study has been carried out

to determine the mmeralogxcal and
chemical dlstrlbutlon of the major

phosphate depasit discovered at Eppa-

wala more than 15 years ago.

The Eppawala phosphate. deposit is

located atEppawelanear Anuradhapura -

in the North Central Province and is
lying at about 200 km from Colombo,

capital of Sri Lanka. The deposit occu- .

rs as hillocks of about 50 to 100 m

local relief. These hillocks are under-

lain by marble formations which occur
interbanded in successions of quartzi-

“tes, charnockites and different types

of gneisses (Fig. 1}.

Fig.1 The iocation of the

major geological units
in Sri Lanka and the
Eppawela phosphorite

~ deposit..

Such metasednmentary rock associa-
tions are common in the Highiand
Series rocks of the Sri Lanka Precam-

brian. At least two other apatite depo- -
-sits,though of much lesser extent and
different compositions have been loca-
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formation showing the
- phosphotite deposit at
" Eppawela.

ted by ‘the geologists attached to the
Univgrsity of Peradeniya and the Insti-
tute of Fundamental Studies.

+ The apatite occurrences at Eppawala
are found concentrated in the weather- .
ed and leached zones of the hillocks
extending to  depths of 30 to 100 m.
The leached zones overlie rocks identi-
fied as apatite marble. The work alrea-
dy done on the deposit reveals variabie
compositions within tHe leached zone

- of ‘thé deposit and also among apatite ’

crystals released from the parent mar-
ble rock (Fig. 2).

The Eppawala apatite deposit has
been. estimated to consist of a reserve
of 40 million metric tons of rock pho-
sphate {Jayawardena 1976) and is pre-
sently exploited by the State Mining
and Mineral Development Corporation

" of Sri Lanka. The material is crushed -

and ground to -80 mesh size and is
made available for use as a fertilizer
after mixing with other ingredients. At
the current rate of exploitation, viz.
on the average of about 15000 metric .
tons per year, the Eppawala deposit
could be utlllzed for more- ~than 100
years.

.The phosphate déposit consists of

P2 05 c_on'te_nt__vary‘lng from 18 to- 40%
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which makes Eppawala deposit one of
the important apatite deposits of its
type in the world. However, the pauci-
"ty of knowledge on the exact distribu-
tion of 8205 within the deposit has led
to haphazard exploitation which is
currently being done merely bulldoz-

ing the leached zone indiscriminately. -

A systematic exploitation would not
only be economical in the long run but
also would lead to optimum utilization
of this important ore. Such optimal
use could only be achieved if a study
of the deposit is undertaken with a
view to delineate various mineralogical
and chemical assemblage zones parti-
cularly on the leached zone.

Table 2 -

CHEMICAL ANALYSIS OF APATI-
TE CRYSTALS AND SAMPLES
COLLECTED FROM THE LEACHED
ZONE EPPAWALA APATITE
DEPOSIT (in wt %)

Apatite
crystals

Phosphate Deposit
(from leached zone)

$i0y 922 t0 5.0 021 to 7.7

“08 . 0.14 to 16
AL0,

Fe,0; 0.05 10 0.5 227 to 168
FeO . " 0.09 to 1.77
MgO 001 to 0.17 010 to 029
Ca0 05 t0 5585 7.2  to 53.03
Na20 - 0.08 to 0.19
K,0 . 022 fo 044
P,0, 320 t040.75 199 to 37.30
ld 216 to 229 088 to 1.04
F 6410178

- 1.10 t0 440 |

To examine the mineralogy of the
Eppawala phosphate deposit, we have
carried out field and laboratory stu-
dies. Field observations show that the
mineral deposit extends to about 20 sq
km. The deposit occurs as a thick soil
profile extsnding to depths of more
than 50 m on a marble rock The
marble rock formation occurs together
with other Precambrian (more than
§70 million years of age) rocks such as
quartzite, gneisses and charnockites.
These rocks from part of a greater
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rock group known as Highland Series
{Fig. 2). Highland Series rocks aceur in
the Sri Lankan Highlands extending
from Galle through Paniyaya, Rakwa-
na, Ratnapura, Nuwara Eliya, Kandy,
Matale to as far North as Anuradhapu-
ra. These rocks had been formed initi-
ally in Precambrian ocean basins as
sedimentary deposits perhaps as thick
as 4 to 5 km. Later, due to the genera-
tion of high- pressures and temperatu-
res in the deeper parts of the-sediment
piles, metamorphic rocks had'fqrmed.
These rocks have come to their present
position due to processes of uplift
occurrence through millions of years.

The thick soil profile at Eppawala is
the product of tropical weathering and

_erosion phenomena which’ have occur:

ed over thousands of years on the
exposed marble rock extraordinarily
rich in apatite. As a result of such sur-
ficial erosional and depositional phe-
nomena, apatite (the:. phosphate
mineral) has accumulated at least. in
three forms in this deposit. They are
Chior-fluor apatite, hydroxy “apatite
and carbonate apatite,

Chlor-fluor apatite crystals are of Pre-
cambrian origin whereas the other two
apatite types are of secondary origin
and much younger in age (perhaps
some thousands of years). The apatite
accumulations are formed in the lower
leached. zone of the weathering profile
(Fig.3). The upper zone of the profile
is poor in apatite but rich in lateritic
soils which have derived from the gnei-
ssic rocks associated: with apatite-rich
marble. :

In the leached zone or the phosphate
enrichment zone of the deposit, the
primary Precambrian Chlor-fluor apa-
tite crystals of size ranging from a few
mm to several meters could be found
in a hardened finer matrix, The hard-
ened finer matrix consists mainly-et
secondary apatite. The primary crysta-
Is have upto 42% P20 whereas the
matrix can haveP,0_contents of 18 to
40% depending on the locgtion.

~The hardened matrix with higher
contents also show fine clear-dark al-
ternating laminations and appear as
fillings in erosion cavities. The lower
P20 5values are due to secondary repla-
cement processes of silicification with-
in the matrix, At such points, the
taminated character is obliterated or
destroyed. Micrnscopic observations of
the finer matrix of the phosphate
deposit show that the laminations are
due to stroveatolitic type growths,
Stromatolites are sedimentary forme-
tions wherein microorganisms play a
role in binding sediments and precipi-
tating minerals from nutrient-rich
solutions. The fine hardgned matrix i
thus a stromatslitic formation, where-
in phosphute-rich minerals ‘'such as
hydroxy-apetite and carbonate apatite
have precipitated with the assistance
‘of bacteria sr fungi.

Thus in its texture and composition,the
Eppawala phosphate deposit resembles
other major phosphate deposits of
stromatolitic phosphorite type-else-
‘where in the world (eg. Morocco,
Israel, India or Australia). Thus, this
deposit at Eppawala could be consi-
dered as_a terrestrial phoscrete phos-
phorite. A characteristic feature of the
Eppawala phosphorite is its low solubi-
lity which distinguishes it from those
of Morocco or Australia, which have
higher solubilities and these could be
used as fertilizers without beneficiat-
ion. However, Eppawala deposit needs
to be beneficiated to produce more
soluble’ fertilizers as will be discussed
elsewhere in this publication by other
authors.
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