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SUMMLRY

A reconnaissance survey for phosphate deposits was

" made in the Northern Territory of the islands between Cape _
Don and Groote Eylandt and of Cartier Island and the islands .
in Ashmore Reef. The islands close to the Northern Territory
coast show no limestone or coral deposits and can be disregarded
as a source of phosphate., The islands in Ashmore Reef show
quantities of calcareous material with a very low phosphate
content. This may be of some use for agricultural or metallurg-
ical purposes.

INTRODUCT ION

A8 part of a survey for phosphate deposits arranged
by the Governments of Lustralia and New Zealand, a reconnailss-
ance survey was carried out in July and rugust, 1957 of the
islands along the north coast of Arnhem Land and in the Gulf
of Carpentaria as far south as Groote Island, In fugust, 1958
8 reconnaissance survey was made of Carticer Island and islands
in the sshmore Reef.

LOCALITY AND LCCESS

1, Islands along the north coast of Arnhem Land and in

s

tThe Gulf of Carpentaria :

A1l islands visited in the Gulf of Carpentaria and
north of Arnhem Land (see Plate 2) are accessible by sea, but
in many cases surrounding reefs and shallow shelving offshorc
mud flats require a shallow draught vessel to get close inshore.
48 these islands are not far from the mainland, it was possible
to visit them by motor launch.

2. Ashmore Reef and Cartier Island

Cartier Island lies 430 miles due west of Darwin and the
~shmore Reef, surrounding West, Middle, and East Islands, lies
L50 milcs bearing 272O from Darwin (seec Plate 1). .ccess to
these islands is possiblec by seagoing craft.

TOPOGR/.PHY

l. Islands between Cape Don and Groote Eylandt

The islands between Cape Don and Groote Eylandt fall
into three groups.,

(a) Croker Island and nearby islands, (b) the Crocodile
Islands, and (c) the Wessel Islands and islands in the Gulf.,

(a) Croker Island and adjacent_islands

These islands reprcsent rcemnants of the former
Cretaccous peneplain and show a much eroded surface with a few
residual higher areas remaining, Low areas of coast alternate
with laterite cliffs with a maximum height of about 70 feect.

(b) The Crocodile Islands

» This group comprises low lying, almost flat islands
with the outer rim slightly higher than the ccentre. They
represent the slightly raised portions of a deltaic region,

(c) The Wesscl Islands and islands in the Gulf

Most of these islands show a dip slope topography and
have steep cliffs on one side, gently sloping to whitc sand
beaches on the other sidec. '

2. Ashmore Recef and islands

These are flat, low lying islands of unconsolidatcd
shelly material with a slightly raised rim. The maximum height
above sca level is about nine feet,



2.
(a) Ashmore Reef

Ashmore Reef is a large oval coral reef about 13 miles
by 7 miles surrounding three small islands, East, Middle and
West, The islands are entircly composed of unconsolidated
calcareous material, mainly shell and shell fragments. There
are a few safe anchorages within the reef (sec Plate 3).

At low tide (Springs) the islands form a continuous
chain about 9 miles long. Within the reef the bottom is
almost entirely shelly material with some coral 'migger hcads",
and the waber is 3 to 6 fathoms deeb.

(b) East Island

East Island is flat and low lying with an arca,
above high water mark, of 178,000 squarc yards. There is a
slightly raiscd rim around the island, Thec average height of
the island above high tide level is about four fecet,

The island is composed of finely broken calcarcous
material which has been cemented into a very thin layer on the
western edge of the island and into a slightly thickcr mass at
the northwestern corner of the island.

A well containing fresh water with well worn tracks
leading to it and a group of young palms indicates that East
Island is used as a watering place by flohcrmen. Therc are
three graves ncar the well,

(e¢) Middle Island

This is the smallest i1sland in the group with an areca
of 136,000 squarec yards. Fresh water exists at a depth of 7
feet 6 inches but the well has caved in. None of the surfacc
material on this island was cemented but therc was a small
amount of cemented calcareous matcrial between the high and
low tide marks.

(d) west Island

With an area of 370,000 square yards, West Island is
the largest in the group. Therc arc a fecw clumps of low shrubs
along the northeastern edge. A well containing frcsh water has
~been fitted with two LlL-gallon drums. Thcre are three graves
on this island,

Near the well a few square yards of surface material
has been cemented to a depth of 2 or 3 inchcs and the island
is almost completely surrounded by ledges of recently cemented
calcareous material which lic between high and low tide marks.
GEOLOGY

1. Islands between Cape Don and Grootec Eylandt

The geology of these islands falls into two broad
divisions with thc Wessel Islands marking a natural boundary.

(a) Croker Island and adjaccnt islands, Crocodile
Islands

Most of the islands show a flat lying basement of
quartzite disconformably overlain by Crctaceous scdiments which
show in places a complcte lateritic profile, On Sims Island
wherc the basement is exposed the massive quqrtz1tcs dip t

1° to 2° with a strong joint_ pattern striking 30%
The quartzite contains thin lcnsces of gquartz-peb 1cs. Gradcd

bedding and cross bcdding are scen. The probablc age of these
- quartzites 1s Upper Proterozoic.
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The thickness of the lateritc ranges from a thin
cover of about one foot to cliffs of 60 or 70 feet, Practically
all laterite is tubular, thc pisolitic zone having bcen removed
by erosion, but Reynolds Pacific Mines Pty: Ltd. have reported
the prescence of pisolitic and bauxitic laterite from the
northern portion of Croker Island.

- The Crocodilc Islands are & group of very low lying
1slands not more than nine or ten fect above sca level.
Laterite is exposed at the surface. -4 bore hole on Millingimbi

has shown that the quartzite bdsement is prescent at depth.

(b) wessecl Islands .and islands in thc Gulf of
Carpentaria

Here a bascement of intcrbedded fclspathic sandstone,
quartzite and boulder conglomcrate is exposcd and dipping at
about 15°, The rocks here have also been latcritized but
most of the laterite has bcen croded. Many cxamplcs of cross
and current bedding, ripple, wave and rain marked sandstone
and quartzite are visible, particularly in the area around
Grootc Eylandt.

Raiscd beaches and wave cut platforms show that sca
level has fallen about 8 to 10 feet in recent times. On some
beaches deposits of dead coral, washed up from offshore reccfs
WEere secnh.

2. Islands in the Ashmore Reef

These islands are of recent origin and arc comprised
entirely of shclls and shell fragments. A minutc amount of coral
was seen. The cenclosing coral recf was charted by the Navy..
There are three vegetatcd islands and a fourth non vegetated
bank which is only a few inches above normal high tide lcvel.

At low tide the bank of shelly material on which the
threce islands lie is exposed for a length of 9 miles, Most
the area enclosed by thc rcel is becoming a vast shoal.

A very small part of this shelly material is cemented
into a friable rock. This cementation occurs between the high
tide level and the edge of the flats exposed at low tide (see
Plate 3).

Over some very small areas the top two or three inches
of the upper surface of the islands has been cemented together.
The total area is very small,

Altogether the amount of cemented material from the
surface of the islands, and between high and low tide level,

would be approx’m=iely 750 tons, a very small proportion of
the total material, .

3« Cartier Island

Aerial inspection and thec closest possible approach
by launch showed that Cartier Island is similar to those in
the Ashmore Roef, being composcd of shelly material with a
small area of consolldated material. A party from H.i.A.S.
Warrego was able to land on Cartier Island at high tidc and
collect samples which were tested for phosphate,

PHOSPHATE DEPOSITS

l. Islands between Cape Don_and Groote Eylandt

On some of the islands masses of dead coral have been
piled up by tidal action. Pleces of coral from these areas
were tested for phosphate but in only one case, coral washed
up on Croker Island, was a positive result obtdined and this



' L"u

showed only a trace of P20s., The uniformity of the basement
of the majority of the islands visited and the fact that none
of them are "coral" islands indicate the complete lack of
phosphate deposits in these islands,

2. Islands in the Ashmore Rcef

As detailed a survey as possible in the time available
was made of the thrce islands, East, Middle and West,

(a) East Island

The bird 1ifc on this island is prolific and reaction
between the bird droppings and the shell fragments has resulted
in the formation of somec calcium phosphate. However.it is
evident that most of the phosphatc is concentrated in the
organic matter which is mixed with the top 18 inches of the
shelly material, .

As it was impossible to usec the auger in the loose
material tests pits were dug and samples taken at various
levels. These samples werc tested gqualitatively for PoOg.
and showed that it was present down to ground water levog,
.i.c.,, about ecight fcet below the highest point. However the

o tecsts indicated that the grade would be very low. Quantitative

tests carried out in Darwin have verified this and show that
the average of the top layer (wbout 2 feet) is 5% while the
shelly material shows a range from 2% down to a trace. Tests
werc made of the material exposed at low tide., Dectailcd assay
results are given in the next secction.

(b) Middle Island

Bird life is slightly less plentiful here but
conditions arc very similar to thosc on East Island. All
qualitative tcsts were positive but again the grade was very low.

(¢) West Island

This is the largest island but thcre is less bird life
than on the other islands. Test pits were dug and samples
taken. The rcsults were very similar to thoso for the other
two islands.

3+ Cartier Island

The samplcs from Cartier Island showcd that the P205
content of the consolidated materlol was less than 1%.

ASSAY RESULTS

All assays werc donc in Darwin using the method
outlined in Appendix 1. Thrce samples were rcassayed in
Canberra as a check on the method., Results showed that the
assay figurcs given below should be divided by two to give true
results.,

(a) East Island in the Ashmorc Reef

7 T
Samplé Description and ggéélgftatc‘ %‘205 Average
No. f Remarks ( in M1 ) ,
1st | 2nd ‘1st}| 2na
2601 ! From beach, shelly 0.1 ; 0.1 L3 3% 3%
material unconsol- : ‘ j
idated, Test Hole 1 i :
o'-3! | ;
2602 | 0'-2' Test Hole 2 [0.3 | 0.4 9% 11% 10%
s ; O
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| Description and

%P205

Sﬁgplc Romarks Precipitate} &
' (in M1)
: 1st ond | 1lst | 2nd
2603 | Unconsolidated 0.1 | 0.1 | 3 | 3% 3%
Material, Test
N Hole 3. 0'-3'
260l | Test Hole L. No organic B
matter. 0'-3! 0,2} 0.1 | 3% 3% 3%
2605 ‘| TésY Hole 5. 2'-6 0.1 | 0.1l |2 4 o
‘ O. 3 On 5 ! 9% lLl-o 5% 1107
1_ot .
2606 Test HOle 53_ O 2 0.35 , O.Ll. 1@/-{) 11/0 /9
2667 mést Holé.6 ABove Trace| Tracé Tracé Trace Trace
, HxTi 1eve1. o'-3'
2608 Test Hoie 7 o'-z' 0.2 | 0.2 | & | 6% %
2640 | Test Hole 8 (2' deep) Trace Trace Trac¢ Trace Trace
0'=1' (in cemented
material
26&1 est Hole 8. 1'-2' Trace|l Trace Trac¢ Trace Trace
below cemented [ [
material)
2642 Tést Hole 9. Low tide| Trace| Trace Trace Trace Trace
level (1' deep)
Below cemented material
2643 | Guano rich sample 0.9 0.9 | 26% | 26% 2%
from bird rookery
(b) Middle Island in Ashmore Reef
Samplé Description and Vol of P20 :
No. Remarks Precipitate i 5 Average
(in M1)
L1st 2na 1sT T 2nd
2609 | Test Hole 1. O'-2! 0.1 0.1 | % | 3% 3%
2610 | Test Hole 1. 2'-7' 0.1 | 0.1 | 3% | 3% 3%
2611 | Test Hole 2. 2'-6! Trace | Tracc Tracg¢ Trace | Trace
2612 | Test Hole 2. 0'-2! 0.3 | 0.3 | 9% | 9% o
2613 | Test Hole 3, 0'-2! 0.075 |0.075| 2% % <
2614 Test Hole 3. 2'=5! 0.075 }0.075| 2% 2% 2%
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Sample | Description and VOl‘.Q? =205 ? Average
No. Rema tles Precipitate !
: (in M1) 1
‘1st | 2nd | 1lst |2na!
I s 2 L
2615 | Test Hole L. 0'-2! 0.1 | 0.1 | 3% i3% | 3%
2616 Test Hole L, 2'-5' g.1 § 8,1 3% | 3% 33
2617 Test Hole 6. Trace| TracejTrace{Trace Trace
.  S— —
2641 Test Hole 5. 0'=2! 0.3 | 0«5 9% %% ! %
2618 Test Hole 5. 2'=L! 0.1 9 3% 3% x{ K7
}
2619 Test Hole 7. Trace! Trace|Trace|Trace Trace
]
2620 Test Hole 8, 0'-2! Trace| Trace Trace'Traée Trace
2621 Test Hole 8. 2'=L! Trace! Tracd Trace Traée Trace
- ' A
2622 Test Hole 9. Tracej Tracdg Trace Traée Trace
i I
(c) West Island in Ashmorc Reef
o e, e A R
Sample Description and ggééiggtﬂte 7eP205 IAverage
NoO. Remarks e ol e
‘ (in ML) :
lst | 2nd ; 1st g2n5f§
! '
: i
2623 Test Holc 1. 2'-6' Trace{ Tracej Traccj Tracg Trace
|
{
2624 | Test Hole 1, 0'-2! 0.4 } 0.4 | 11% |11% ; 11%
] : —J—f-—_-—-.-'-—-—-'—-—-‘v--—-w-
2625 | Test Hole 2. 0'-2! ot oL g ing | 1z
5 i i
2626 Test Hole 2. 2'-5! Trace; Trace] Trace; Tracg¢ . Trace
2627 Test Hole 3. 0'=2! 0.6 0. 65 23% | 19 214
-—--..‘--._«J[._,.. B, ey ' :
2628 Test Hole 3. 2'-5! Trace; Trace Trace] Tracé Trace
2629 | Test Hole L. 0!'-=2! .41 0.3 11% | 9% 10%
2630 Test Hole L. 2'-6! Tracﬁ Tracd Tracd Trace Trace
2631 Test Hole 5. 0'-=2! 0.2 0.2 6% | 6% &%
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| . %Po0
Sample Description and ggéciggtate #P205 Average
No. |- Remarks - (in M1)
1st 2nd l1st| 2nd
2632 Test Hole 5. 2'-5"! Bl 0.l 3% 3% . 3%
2633 |Test Hole 6. 2'-5' Ouly | 0.5 (11% |1L.5% | 13%.
2634 |Test Hole 6., 2'-5' 0.1 | 0.1 3% | 3% 3%
2635 |(Test Holeo 7. 0'=2' 0.2 | 0.2 6% | &6 6%
2636 |Test Hole 7. 2'-6! 0,07510.075 % | % 2%
2637 |Test Hole 8. 0'-2!' 0.075}0.075 2% 2% 2%
2638 |Test Hole 8. 2'-5' 0.075{0.075 | 2% | 2% %
2639 |Test Holc 9 0.85| 1.00 | 26% |29% 27%
(Consolidated guano)

Several important factors are illustrated by these
results. It is apparent that the islands are of "recent"
origin and that only some of the P20s5 in the bird droppings
has combined with the calcareous matérial forming the islands
to produce calcium phosphate,

There are thin layers of cemented material rich in
organic matter on East and West Islands but the total quantity
is less than 100 tons. This material (Samples 2627, 2639, 26L3)
showed an average of 2L% PoOs.

The assays and other tests showed that the higher
phosphate content of the upper two feet over most of the surfaco
of the islands is due to the mixture of organic material with
. the mainly unaltered calcareous matter, A separation of one
sample was made into dark material (organic) and the lighter
shell fragments. This showed that nearly all the phosphate was
confined to the dark organic material. The percolation of
solutions through the shelly material forming the islands is
gradually forming calcium phosphate but the process is a lengthy
one and at present is incomplete. Hence, the corrected assay
results show that, while the average P205 content of the upper
two feet is about 5%, the average conteng of calcium phosphate
would be about 21% and the phosphate content of the organic
material about 1%,

QUANTITIES OF PHOSPHATE-BEARING MATERIAL AVAILABLE AT ASHMORE REEF

The, specific gravity of the calcareous material is
2.6. This was obtained by using a pycnometer and no allowance
was made for voids. To offset this the figure of 1 ton per
cubic yard loose measure has been adopted for these calculations.

(8) Bast Island

Area of 5%P205 = 150,000 sg. yds.
Depth of 5% P05 = 1'6"

Volume = 150,000 x % cub. yés.
75,000 tons
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Aroa of less than 2% Pp05 = 175,000 sqg. yds.
Depth of less than 2% PpOg = L'6"

Volume = 175,000 x % cub. yds.
= 262,500 tons

(b) Middlo Island

Area of Island = 136,000 sq. yds.
Area of L% P205 = LO,000 sq. yds.

Depth = 1'6"
Volumo = LO,000 x % cub. yds
= 20,000 tons

40,000 from

Area of less than 2% P20s = 40,000 + 90,000 1'6" to 6.
90,000 from
(0' to ~6'0O"

Depth = L'6" 3 5

Volume = (40,000 x %) + (90,000 x T)

(LI I

60,000 + 180,000
2140,000 tons

(c) west Island

Area of 5% Pp0g = 350,000

Depth = 1'6"
Volume = 350,000 x %
175,000 tons

i

Area of less than 2% on5 = 350,000
Depth = L'6"
Volume = 350,000 x 2

= 525,000 tofs

Total L7-5% P05 = 270,000 tons
Less than™2% PpOg = 1,027,000 tons

In round figures there are 250,000 tons of matorisl
in the W% to 5% P20s5 range and 1,000,000 tons with less than
2% P205. The total quantity of available calcareous material
containing phosphate would be about 1,500,000 tons and thc
gquantity of calcareous material to low tide level would be
10,000,000 tons plus,

CONCLUS IONS

The gualitative tests carried out during the survey
of the islands off the coast of Arnhem Land showed that there
are no, deposits of guano or phosphate rock. The only trace of
phosphate found was so slight that I consider these islands,
i.e., between Cape Don and Groote Eylandt, do not warrant any
further investigation for »hosphate. ‘

The gualitative and quantitative results from the .
samples taken on the islands in the Ashmore Reef have shown the
presence of phosphatic material of very low grade. This
material is unconsolidated and consists entirely of shells and
shell fragments, some of which have been altered to calcium
phosphate, and some of which are mixed with guano.

The results of the tests plus detailed observations
show that the actual amount of calcium phosphate varies from
nothling to about 5%, the high content of P»0g in some samples
being due to the presence of grganic matter Wwhich is mixed
.with the upper two feet of the ghelly material. Where this
organic matter is not present the P205 contoat is lows.
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It is apparent that the grade of PpOs is too low to
warrant development of these islands as a sourge of phosphate
but they may be a valuable source of 8111ca free lime or
agricultural lime.

RECOMMENDAT IONS

As nearly all of the islands between Cape Don and
Groote Eylandt, with the exception of the Wessel Islands were
visited and the other islands on the Northern Territory coast
heve been discussed with fishermen and others, it is recommended
that no further search for phosphate deposits be made off the
coast of Arnhem Land or the Northern Territory. °

It is also recommended that the economics of using
the calcareous material within Ashmore Reef, elther for agric-
ultural purposes (the upper layer) or as silica free lime for
matallurgical purposes Ftne lower layer), be investigated.
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