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SUMMJ.RY 

. A reconnaissance survey for phosphate deposi t$ was 
made in the Northern Territory of the islands between Cape 
Don and Groote Eylandt and of Cartier Island and " the islands 
in Lshmore 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 fish-more Reef show 
quantities of calcareous material with a very low phosphate 
content. This may be of some use for agricultural or metallUrg
ical purposes. 

As part of a survey for phosphate deposits arranged 
by the Goverrunents of !.ustralia and New Zealand, a" reconnaiss
ance survey was carried out in July and !.ugust, 1957 . of the 
islands along the north coast of Arnhem Land and in the Gulf 
of Carpentaria as far south as Groote Island. Irt hugust, 1958 
a reconnaissance survey waD made of Cartier Island and islands 
in the l.shmore Reof. 

!tOCtlLITY I.ND l~CCESS 

1. Islands nlonathe north coast of .Arnhem Land and in 
the Gulf of CarQentaria 

1111 islands visi ted in the Gulf of carpentari£! and 
north of Arnhem Land (see Plate 2) are accessible by sea, but 
in maQy cases surrounding reefs and shallow shelving offshore 
mud flats require a shallow draught vessel to get close inshore. 
As these islands are not far from the mElinland, 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 
450 miles bearing 2720 from Darvvin (seo Plate 1). i'lcceSB to 
these islands is possible by seagoing craft. 

TOPOGRf.PHY 

1. Islands b,etween Capo 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 tho Gulf. 

(a) Croker Island and adjacent islands 

These islands rePresent remnants of the former 
Cretaceous peneplain and show a much eroded surface with a few 
residual higher areas remaining. LoW areas of coast altern"ate 
with laterite cliffs with a maximum height of about 70 feet~ 

(b) The Cro£Qd;ile Islands 

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

(c) The Wes~el 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 white sand 
beaches on the other side. . 

2. Ashmore Reef and islands 

These arc flat, low lying islands of unconsolidated 
shelly material with a slightly raised rim. The maximum height 
above sea level is about nine feet. 
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( 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 entirely composed of unconsolidated 
calcareous material, mainly shell and shell fragments, There 
are a few safe anchorages within the reef (see Plate 3). 

1\ t 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 "nigger heads", 
and the water is 3 to 6 fathoms deep. 

(b) East Island 

East Island is flat and low lying with an area, 
above high water mark, of 178,000 square yards. There is a 
slightly raised rim around the island. The average height of 
the island above high tide level is about four feet. 

The island is composed of finely broken calcaroous 
material which has been cemented into a very thin layer on the 
western edge of the island ond into a slightly thicker 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 fishermen. There arc 
three graves near the well. 

(c) Middle Is~a~ 

This is the smallest island in the group with an area 
of l7i6 p OOO square yards. Fresh water exists at a depth of 7 
feet~6 inches but the well has caved in. None of the surface 
material on this island was cemented but there was a small 
amount of cemented calcareous material between the high and 
low tide marks. 

(d) West IslanCL 

With an areo of 370,000 square yards, west Island is 
the largest in the group. There are a few clumps of low shrubs 
along the northeastern edge. II. well containing fresh water has 

. been fitted with two 44-ga110n drums. There are three gravee 
on this island. 

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

GEOLOGY 

1. Islands between __ Ca£e Do~d Groote Exlandt 

The geOlogy of these islands falls into two broad 
diVisions with the Wessel Islands marking a natural boundary. 

(a) Croker Island and adjacent islands, Q£2£2dile 
Islands 

Most of the islands show a flat lying basement of 
quartzite disconformably overlain by Cretaceous sediments which 
show in places a complete lateritic profile. On Sims Island 
where the basem~nt is exposed the massive quartzites dip at 
10 to 20 with a strong joint pattern striking 30~0 and 35 . 
The quartzi te contains thin lenses of quartz-poboles. Graded 
bedding and cross bedding are seen. The probable age of these 
quartzites is Upper Proterozoic. 



The thickness of the laterite ranges from a thin 
cover of a~out one foot to cliffs of 60 or 70 feet. Practically 
all laterite is tubular, the pisolitic zone having been removed 
by erosion, but Reynolds Pacific Mines Pty~ Ltd. have reported 
the presence of pisolitic arid bauxitic laterite from the 
northern portion of Croker Island. 

The C rocodi'lo Islands are a group of vary low lying 
.islands not more than nine or ten feet above sea level. 
Lateri te is exposed .qt. the surfaco. ·1 .. bore hole on Millirigimbi 
has shown that the qua~tzito basement is present at depth. 

(b) YVessel I!?l.QM§...£n£.).slands_ in tne~£..Q! 
Carpentar:u, 

Here a basement of interbedded felspathic sandstone, 
quartzite and boulder conglomerate is exposed and dipping at 
about 150, The rocks here have alsoboen lateritized but 
most of the lateri te has been eroded. Many examples of cross 
and current bedding, ripple, wave and rain marked sandstone 
and quartzite are visible, particularly in the area around 
Groote 'Eylandt • . 

Raised beaches and wave cut platforms show that seB 
level has fallen about 8 to 10 feet in recent times. On some 
beaches deposits of dead coral, washed up from offshore reefs 
were seen. 

2. Islands in the-Dshmore Reef 

These islands nre of recent 0 rigin and a re comprised 
entirely of shells and shell fragments. A minute amount of coral 
Was seen. The enclosing cornl reef was charted by the Navy. 
There are three vegetated islnnds and a fourth non vegetated 
bank which is only a few inches above normal hiah tide level. 

At low tide the bank of sholly mnterinl on 0hich the 
three islands lio is exposed for D length of 9 miles. Most 
the area enclosed by the reef is becoming a vast shoal. 

A Very small part of this shelly material is c~mented 
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 toget her •. 
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 app::,o:x :~.~~. ·~ el:T 750 tons, a very small proportion of 
the total material, 

3. CartieE-Island 

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

PHOSPHATE DEPOSITS 

1. Islands betwe~l} . ..Q~.~_;Q,Q,!La.nd Groote~tl~ 

On some of the islands masses of dead coral have been 
piled up by tidal action. Pieces of 60ral from these areas 
were tested for phosphate but in only one case, coral washed 
up on Croker Island, w~s a positive result obt~ined and this 
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showed only a trace of P205' 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 is13nds. 

2. Islands in the Ashmore Reef _r __ ._, __ ~_ .... __ ._ . ....c.:_' __ · _ _ "'" ___ ~..;..;.;. 

As detailed a survey as possible in the time avai13ble 
was made of the three islands, East, Middle and west. 

(a) East Island 

The bird life on this island is prolific and reaction 
between the bird droppings and the shell fragments has resulted 
in the formation of some calcium phosphate. HO OT/ever .i t is 
evident that most of the phosphate is concentrated in the 
organic rrntter which is mixed with the top 18 inches of the 
shelly material. 

As it was impossible to use the auger in the loose 
material tests pits were dug and samples taken at various 
levels. These samples were tested qualitativoly for P20S. 
and showed ' tha tit was present down to ground water level, 

-'. . i. e., about oight feet below the highest point. However, the 
. tests 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 (about 2 feet) is 5% while the 
shelly material shows 0. range from 2% down to a trace. Tests 
were made of the material exposed at low tide. Detailed assay 
results are given in the next section. 

(b) Middl~_J;.,.f?.la q,q 

Bird life is slightly less plentiful here but 
conditions are very Similar to those on East Island. All 
qualitative tests were p03itivG but again the grade was very low. 

(c) ~yest Island 

This is the largest island but there is less bird life 
than on the other islands. Test pits were dug and samples 
taken. The results were very similar to those for the othor 
two islands. 

3. ~ier:Jslan9: 

The samples from Cartier Island showed that the P205 
content of the consolidated material was less than 1%. 

ASSAY RESULTS ------
. All assays were done in Dar'Nin using the method 

outlined in Appendix 1. Three samples were reassayed in 
Canberra as a check on the method. Hesul ts showed that the 
assay figures given below should be divided by two to give true 
results. 

(a) Eas~Jsl.aE~-1£ th2.. AsQmo~q .. .B..£ef 

sampl~ DeS~ri;tiO~·a:-r ~~~~i~f~~t:: %P205 I Avcra:-
No. r Remarks I ( ~~~ Ml_l .: , f 

! ~st ! 2nd: Istl 2ndj 
2601 I From beach, shelly 10. 1 0.1 -. 3%: 3% 

I material unconsol- I ' 
3% 

~
I idated, Test Hole Iii 

0'-3' I 1 . ---- ------- --------~~-_~--_+l----+_----------J : • . 

2602L ,' -2' Test Hole 2 10.3; o. 4 ~ 9%: 115~ 
. I ' --- ______ ---1. _____ ~ ------'----.--1 __ -_________ ,_ 10% 
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5. 

Sample I Description and Vol. of %P205' Average 
No. Romarks Precipitate · 

(in Ml) 
- -

! 
1st 2nd 1st 2nd 

2603 Unconsolidated o.i 0.1 3% 3% 3% 
Materiai, . Test 
Hoie 3. 0'-3' 

.~ -. 

2604 4. organic 
J 

Test Hb.1e No • 

J 
matter. 0'-3' I 0.1 0.1 3% 3% 

. 
3% , 

- - . 
,) 

2605 Ttie~ Hole 5. 2'-6' 0.1 0.1 Zfo I 2% 2% " 

" 
... 

0.3 0.5 , 9% 14.5% 11(\1 2606 Test ,Hole 5. 0'-2' 0.35 0.4 l~b 11% 
. ,0 

/ . \ :~' .: ~ , 
'. 

2607 
. . ' ' J' . ' 

Hole 6. Above Trace Trac Trac ~. Trace Traoe Test 
H~T~ level. 0'-3' I 

,·.\':.:i . "'10. '~ " ""," , 

260B Hbie 
• .. 

6% T~st 7. 0' ... 2' 0.2 0.2 fIfo 6% 
~ . "', ;. . ..:~ ... '. , '. ' . . .. --, 

2640 Test Hole a (2i deep) Trace 

~~. 
Trac .Trace Trace 

0'-1' ( iin cemented 
ri1at~riai) 

~-~ . . -- , - -- .;:,.. ----. ,._-----_._--_.- ... -
2641 (est Hole 8. 1'~2' Trace Trac~ Trac Trace Trace 

below cemented 
material) 

- -
2642 Test Hole 9. Low tide Trace Traci Trec(' Trace Trace 

level ( l! deep) 
Below cetnented material 

- -, 

2643 Guano rich sample 0.9 0.9 26% 2&,,£ 2EfJ<; 
from bird rookery 

(b) Middle Island in Ashmore Reef 

samplL 
-
Description and VCbl of %P205 Average No. Rema'rks Precipitate 

(in Ml) 
Ist 2nd ls~ ~na:-

2609 Test Hole 1. 0'-2' 0.1 0.1 3% 3% 3% 

2610 Test Hole 1- 2'-7' 0.1 0.1 3% 3% 3% 

2611 Tost Hole 20 2'-6' Trace Troc( Trac( T roce Traco 
---

2612 Test Hole 2. 0'-2' 0.3 0.3 o/;b 91,S o/;b 

---
2613 Test Hole 3. 0'-2' 0.075 0.075 2fo ~ 2% 

2614 Test Hole 3. 2'-5' O.~O.O75 2% 2j& 2% 



Sample 
No. 

2615 

6. 

'-----------~ ! 
,Vol. of %P205 I Description and 

Remorks 

_ . .....--...-_---_ ..• --_ .. . ---

}

preciPitate I Average 
(in~n) ' I _ _ _ _ _ . ... _ , ._,.. .' _, _ _ . . .' ___ 1 

' 1st I 2nd 1st !2nd: 

0.1 r~~-;--~ -13%-: 3%-
.,._ .... - ... - .. -------. .-.....-------.----... -------+-~- .... -.--..--.-t---~!---.!-. -----
2616 Test Hole 4. 2'-5' 0.1 0.1 35s 13;; i 3)"; 

----'---- -'---"'----'-,. - 1---+-'----_·_'--
Test Hole 6. Trace Tracel Trace, Trace Trace, 

.--... ---.--+~.--.-- -~-+-t-t---
2644 Test Hole 5. 0'-2' 0.3 0.3 I 9% 9f-6 I 9% 

! 

2617 

-----+--3-%--+!,-3C7-~O. -rl· ------3-C/~,'.J.----
2618 Test Hole 5. 2' -4' ,I 0.1 0.1 

-.,-.-+--.---~ .----1 i --
2619 Test Hole 7. I Tracel Trace Trace Trsqe Trace 

- ,.-... - .,.----.--,---of-----+-

o.-~--t-;:::: TracelTraceiTraJe Trace 2620 
-----
Test Hole 8. 

--+---_ ... _--..... _ .......... _._ ... _ .. _- ~-.,-, .. ------- ----~___4-------------
2621 Test Hole 8. 2'-4' I 

Trace Trace Trace 

2622 Test Hole 9. Trac 
I 

Trace Trace 
--.. • -- ---.---.• ----.'-.--___ ...1..-__ , 

..... ___ ........ _. __ LI....-. __ . __ _ 

(c) West Island in Ashmore TIeef - -----.-.--

2623 

--,-+-_.,---- - --_._-
Test Hole 1. 2'-6' 

;;:~-:-~--~:c ri pt i 0 :-~~d -- Tiifi igf t~-:: T --)iP20;-- i~~-: :~g~ ----
NO. Remarks , (in Ml) i I 

---_ .. _-----+-----_. __ .. __ .- ! 

T:::J :::cel T:::j :::J~a:~ 
-.---~---.------- --+---1--- t I -t------

I t I I 

0.4 I 0.4 l 11~~ 11% ! 
t' . I I . --i-----,------- 1- -+----4--- I ---,.-

j , I 

_2_6_2_5_+-_T_e_s_t_Ho Ie 2. _0_'_-_2,_' _-+-_0_._4--ii.-o_._4_~ 11% /11% l-~-~~--
2626 Test Hole 2. 2' -5' orracoi TraCe! orraeel ;rae~'rrace 
___ 1-__ -, - I --J. ----
2627 Test Hole 3. 0 '-2' I' 0.8, 0.65 t 237~ 1193"~ 21~'; 
--,-.--,----- -!"1- I i' 

Tracel Trace' Tracel 'l'rac? Trace 

--;:;~;~-;- --- 0.4 t:.3 -~Q 9}~ r-'-l-~-;-

_2_6_3_0_t--_T~~le .. ~. _~~:~,_-+-_T __ r_E!-..ei or rac1 T rae~ T rae 

2631 Test Hole 5. 0 t -2' 0.2/ 0.2 6% 6~b 
----~------~------------------- -~,--~-------------

2624 

2628 

2629 

Test Hole 1. 0'-2' 

Test Hole 3. 2'-5' 

Trace 



---.,.._.(', ........ ~-'"---~ .. -----~--- ._-- --1---------
I Vol. of te I foP205 Sample Descri~tion and preciPitB~ Average 

~:~ __ :mar,_k_~ ____ . __ +-_(_~_. :_t_M_lt-)_2_n_d_1-_i~,-t-_2_n.d_---t_, __ 

2632 -Test Hole 5. 2'-5' 0.1 0.1 3% 3% 3% 
-----'+---------'----------~~----~------r_--~,------T_.---------
2633 Test Hole 6. 2'-5' 0.4 0.,5 11% 14.5% 
---+-----------~--+---,, __!~--+_---t__-,.-t_-,------
2634 Test Hole 6. 2'-5' 0.1 0.1 3% 3~ 1° 

----- --------------------4-------+-----~---~----~----------
2635 Test Holo 7. 0'_2' 0.2 0.2 6r:F 

1° tiS I 

----+------.--.---------+------ - -----+-----+---- ._------
2636 Test Hole 7. 2'-6' 0.075 0.075 

-----~--------------------+-------~----~--~_+------r_------~ 
2637 Test Hole 8. 0'-2' I 0.075 0.075 

2638 Test Hole 8. 2'-5' 0.075 0.075 
---I--------~,---'_40.- .--~I_---- .---+----.-r---------
2639 Test Holo 9~ 

(Consolidated guano) 
. 0.85 1.00 29% 2710 

----~ ________ ~ ___ ~ ___ _L _________ ~ ____ ~ __ ~~ _____ ~ _________ __ 

Several important factors are illustrated by these 
results. It is apparent that the islands are of "recent" 
origin and that only same of the P205in the bird droppings 
has combIned with the calcareous material 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, 2643) 
showed an average of 24% P205. 

The assays and other tests showed that the higher 
phosphate content of the upper t'lVO feet over most of the snrfaco 
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 P20S content of the upper 
two feet is about 5%, the average content of calcium phosphate 
would be about 2t% and the phosphate content of the organic 
material about 12;~. . 

QUANTITIES OF PHOSPHATE-BEARING ~!iATERIP.L AVAILABLE AT ASHMORE REEF -- -:-- --
Th~; 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. 

(a) East Island . 

Area of 5%P205 = 150, 000 sq. yds. 
Depth of 5% P205 = l'6 i1 

Volume = 150,000 x t cub. yda. 
= 752000 .. tons 
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Aroa of less than 2% P205 = 175,000 sg. yds. 
Depth of less than 2% P205 == 4'6 11 

Volume = 175,000 x ~ cub. yds. 

= 262.2-500 tons 

(b) Mlddlo Island 

Area of Islaad = 136,000 sq. yds. 
Area of 4% P205 = 40,000 sq. yds. 
Deoth = 1'6" 
VOlumo = 40,000 x ~ cub. yds 

= 2°2°°0 tons 

Area of less than 2% P205 = 40,000 ! 40,000 from 
, 90,000 l' 6 il to 6 I • 

90,000 from 
(0' to _6'0 11 

Depth = 4'6" 3 
Volume = (40,000 x ~) ~ (90,000 x f) 

= 60,000 ~ 180,000 
= g40,oOO tons 

(c) west Island 

Total 

Area of 5% P205 = 350,000 
Depth = l' 6" 
Volume '= 350,000 x ~ 

= 175,000 tons 

Area of less than 2% P205 = 350,000 
Dept h= 4'6" 
Volume = 350,000 x ~ 

= 525,000 tons 

4%~5% P205 = 270,000 tons 
Less than 2% P205 = 1,027,000 tons 

In round figures there are 250,000 tons of matorial 
in the 4% to 5% P205 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 tho 
quantity of calcareous material to low tide level would be 
10,000,000 tons plus. 

CONCLUS IONS 

The qualitative ' 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 phosphate. 

The qualitative 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 consis,ts entil""ely 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 
nothing to about 5%, the high content of P205 in some samples 
being due to the presence of organic matter which ia mixed 

,with the upper two feet of the s~elly material. Where this 
organic matter is not present the P205 oonto~t is low. 



9. 

It is apparent that the grade of P20S is too low to 
warrant development of thes® islands as a sour~e of phosphate 
but they may be a valuable source of silica free lime or 
agricultural lime. 

RECOMMENDATIONS 

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 
hBvo 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, either for agric
ultural purposes (the upper layer) or as silica free lime for 
metallurgical purposes ~the lower layer), be investigated. 
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