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ABSTRACT

Avian guano has boen recovered from a numbeor
of islands off the coast of Southern Lyre Peninsuls,
Saspling of remnants of the deposits on several
iskands of the Sixr Joseph Banks Group in Spencer
Gulf and of the Brothers in Coffin Iay revealed
that no useful reserves of wmineable material remain,

INTRUDUUCTIUN

Guano, which gccurs on & nunber of islands of'f the coast
of Southern fyrs Peninsula, was recovered for ailmost two decades

at the turn of this century and was applied directly to the soil
as an agricultural fertilizer, Available records relating to
occurrence and production are very scanty, In South iunstralia
guano is not defined as a mineral; £t is under tho control of
the Tlepartment of Lando which lessos Crown lands and issues
licences for ‘bbtnm and cremoving therefrom guano or other
manure,* In practice this has applied principally to avian guano
of insular ocourrence,

The list of localities that have produced guano and
their relative importance is incempleto but licences have at some
time bLeen issued over the following islands (Jack, 1919, pp. 23-24)
off the Vest Coast (Gost, FEvans, Thomson, Lyre, St. Francis Croup,
Fraoklin, Olive, Flinders, Waldegrave, Venus Bay),Coffins SBay
(Rocky, The Drothers, Greenly, Hummocks, Lurta rocks, Liguanea),
Spencer Culf (VWilliams, Smith, llopkins, Lewis, Crindal, Taylor,
Dickers, Eangarco reef, Dommington roef, Dangorous rasef, Louth,
Rabbit and of the Sir Joseph Banks Group (meiudinx Reevesby,



Winceby, Harws, Partney, Lusby, Kirkby, belby, Blyth, Hareby,

Boucaut, Niine, Duffield, English, Sibsey and Rokeby), Wardang,
Neptune, Cawbier, Wedge, Vard rock, Althorpes), off Xangarvo xi]m«
(in Pelisan Lageon, Busby, Beatrice, Casuarina) and eff the South
East censt (BeWdem Reck amd Gedfrey's Island),

The principsal werchant who recovered, shipped and traded
in guano appears to have bsen AN, Bapndford & Co, of Adelaide,

The original source of supply was Pelican Lageon, Xangareo Island;
'as thesa deposits wers exhiausted attentien was given to the island
of Venus Hay, afterwards te the Naldegrave lslamds, neer Ellisten,
and later from the islands of the Sir Jeseph Banks Growp., Verking
of these amsits ceased prior te ¥Yorld Var I when over a peried
of abeut 20 years the gquantity seld amoumted to 15,000 te 20,000
tons., The preduct is reperted to have contained 12 to 208 Po0y
with selected materials, higher; "the ammonisa contained in same
was from 1% to 3%,"

During the peried 2lst-25th March, 1966, the writer was
saccompanied by N, N, Hiern, M.G. Mason and P.J, Ruas in the launch
“pberdesn® on an inspection of the gwane depesits on the islands
of the Sir Jeseph Bamks Growp, vhile T.¥, Sieel visited the
Brethers inm Coffin Bay, This report summarises the results of
these investigations,

GECLOGICAL SETTING

Bouthern Eyre Penimsula is underliain by Archasean meta-
sediments including a diversity ef gnelssese, schistoss and
granitoldd roeks, migmatites, quartsites, delomites, amphibolites
and iron formations (Johms, 1961)., Pleistocene caloaraous

agclisnites and their derivatives blankei large areas of the

basement adjscent to the southern and western coasts. Thepe

are mumerous isliamds whioch ars generaliy lew and reunded, having
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elevations similar to that of the adjacent mainlend cossts,

The various islands and reefs off the castern coast are
composed essentially of Flinders Group granitoid gnoisses of
vEriable composition and texture;  the islands of the Sir Joseph
Tanks Group have been reported on recently in asome detail Ly
Eixon (1964) and Blissett and Warne (;965). The crystalline rocks
of the basement outcrop in coastal platforms and occmsionally at
higher levels, being mantled by ‘uaternary enlcaréous agolianite,
clays, kunkar and sandy soils, Lunker formation is probably of late
Pleistocene age derived by comsolidated and reaggregation of
calcium carbonste of calcareous sands (aeolisnite) in_situ and,
in part, of loessial materisl in aoti.

Terns, gulls and petrels (Mother Jarey chickens) are the
principal sea birds that frequent these islands;_ Green parrots
anﬁ.ﬁaye Barren geese are less common, vrenguins inhabit most
islands, while seals wero observed on Unglish and ¥ilne lsland,
The only inhabited bird rookéry 4s on Winceby Island, where at the
time of the visit cormorants (shags) wore nesting,

The islands carry a sparse vegetation of grassos and low
shrubs, including box thorns on several of those vieited, There

is no surface drainage,

GUANO DUPOSITS
Bickors Islats
Theso two islands are situatsd about five miles easterly

from Port Lincoln and lis st & distance of about 4 mils apart be-
tween Doston Island and Surfleet PYoint, The n&rthern island
(Mawson Island) is about 500 yards long and up to 300 yards wide
and rises to about 50 fegt above sea level, the southern one is
slightly smaller, Cranitic gneisses are exposed round the

poriphery of the islands while irregular outcrops and scatteroed

granitic boulders protrude through the kunkar which marks the

~ consolidated surface of & thin veneer of acolianite at higher level:
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The sandy soil 1s thin and renges up to little more than 12

inches in thicknoess and supports & fair amount and variety of
herbage over both islande,

Guano workings are rostricted to a small area along the
western side of the nmorthern island,

In 1969 Jones (1919) reported that the workings of :

The Spencer Gulf Pertilizer Lompany consisted of "two wide opun
cuts 98ft, apart., In cach of those a wide deposit of phosphate
rock 45 exposed, In No, 1 cutting, vhich is 25f¢t. wide, and has
been carried in on the deposit for @ distance of 36ft,., the
deposit 4s soft and decomposcd, with large boulders of granite
distributed through it,* The doposit hers ranged frowm only a
fow inches to 10ft, in thickness,

“In Ko, 2 cutting, which is 96ft. eamst of No, 1, the
rock phosphato is from 3Gft, to 60ft, wide, and from 1ft, to 2f¢,
thick, thinning ont to a fow inches on each side, About 20ft,
from the face a shaft has beaen sunk to a dopth of 16£t. The
rock phosphate passed through in the shaft was much thicker than
it 48 4in the cutting,"

¥roduction to the end of June 1909 from those workings,
totalled 260 tons while & further 60 tons were recovered in the
following year, liidneral Claims were last held by U.,W, Montague
in 1925,

It 4i¢ apparent that the guano deposit wmarks the site
of a forwer bird rookery and that the excrota accumulated in &
limited area on a granitic pavéwant. The watorial marketed
appears to have been scraped directly from this surface and from
tetween loose boulders. Tho shallow openings represent the
minad-out open crevices and Jjoints and fractures in granite;
these were formerly filled with guano which would have beoen
washed by rainwaters into crevices and fractures in the bedrock
(see plates 1, 2 and 3). The deposits acdumulated mear the

contact between granite and the superficial limestone covar so



that fragnents of licestone and granite were incorporated dnto the

EUARO,
/nalyses of sasplcs taken Ly Jonos are tables bHolowoe
Camplo | 2 2gugt)
Cach side ko, 1 cutting, llmestone amé. mck - Gol
_ phos hate
Uopgt @ # & @ o ® o 16,2
o 8 o ® @ P08 - 29;&
fast *® | B & -8 a # - i1,
cuano, 6 in@nes‘ thick Ol 2.2
@ o] B i _ O .7" 3 Do 3
from all over fece, inciuding lirestone - 8
from shaft, Oft. Jeep, guanp Ue§ 16.1
top of sheft, sapd and guano Qe YR
nortii of workings, cand and .g,mmo - b.3
phosghate rock, present workings o | - 21,9
5 e o ® o - a1 .4
capping - 9e7
cast end of dsiand, ssnd and gusno 1U.7 1.2

Hueing the coupse ¢of the present survey oaEples woro

takon with results as £01lowie

Lamplo

Ul wedn workings, tard band § 4nchos thieck

p2 ® ﬂ €oft offewhito chulky kunker $n
gpovico
Ly e @ s0ft, podebrown mottlcd phosplato

£4 channel sample, 2§ inch (hdck plosphote ook . 1incw
stone

05 off-uliite kunkar, npear surfaco abovoe L2
L6 tard brown guano, cast of main pit.
57 Lunker, 2C yards porvth of main pit.

C.ﬁ
19,0

“e?
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There 1is no record of phosphate production on Uickers
South Island; semplos of surface exposures of limestone (1.9
Pgﬁg) and of limestone and gusne (5.3 PUs) were recorded by
Jones (1919)., |

Seven sanples of kunkar and aeclianite taken during the

prosent survey from widely separated localities contained the

following:

51 1.55 pzo

3

Bs2 0.8 "
L83 0.5 "
ush 1.4 .
s 1.0 .
BS6 0.3 .
BS7 0.2 "

The Drothers

¥illiam Morgan was granted & licence in about 1900 to
recover phosphate from the Urothers (formerly kmnown as the

fguano islands®) which are situated in Coffin Day, one mile west
from the southwestern extremity of liorse Peninsula, Thore are

tvo islands, the larger and most wosterly being 7 chains long,

4 chains wide ani rising %0 feet above sea level end the smaller
casterly one boing 2 chatns long, 1 chain wide, and rising about
15 faet above sea lovel,

The workings on the western end of the larger island
were inspected in 1902 by George, who reported the occurrance of
& small deposit of fossil-bones and bone breccia in an eroded
cave, %"Although somewhat fragmentary, the fossil bones are in
a good state of preservation ....... consolidated by calcareous
matter into breccis, while the limestone rock in the immediute
vicinity .; seas 495 more or less phosphatic, Un the north aside

of the island..... scveral small crovices in the limestone rock
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eseee @re partly filled with rock phosphate.

"4 consideruble quantity of gusno mixed with sand, broken
up sea shells, and a little vegetable mattor has besn romoved from
the largor island for use as manure, and in collecting this the
_ holes and cavities in the 1limestone rock have boen followed down
and this material obtained to & depth of 6£¢t, or 7ft, Done breccis
has beon mot with at e dapth of 16£t,."

*Samples of bone broceia from ¥, end of the islsnd gave
25.15: and 27.1% PyUgy semples of rock phosphate from N, side of the
1sland gave 25.7% and 31,49 Polgy samples of the limostone rock
gave 1,0% and 2,05 Pa0y.”

On 28th Harch, 1966, geologiat 7.}, Steel inspocted these
deposits and reported that thexre is little soil present, the
islands baeing composed of saeolianite throughout. Selution
cavities ranging from six inches to almosat 3ft. in diameter are
ubiquitous and into these have beon washed guano s0il and sea shells
& sample of which contained 16,5, Pa05.

Rock from the ewoded cave hms been almost entiroly romovedj
a sample of the fossil bone broccia (6 inches thick on the old cave
floor) contained 1.7 Pals, A sample of edjacent limestone
contained 0.4 Pa0g.

Ko phosphate rock capable of exploitation remains,

Sibsey Island in the Sir Joseph Banks Croup, rises alwmost
1630ft., from deep water and is 1,000 yards in longth and varies
from 200 yda. to 550 yds, in width, CGneissic granite outcrops over
much of the island; there is very 1little kunkar and 1t is
practically devoid of soil. The guiano appears to have been 12
inches to 28 inches in thickness and to have incorporated limestone
and greanite fragaonts,

Cueno which accumulated on the northern slopoes of tho



island over an arsa 250 yards x 10U yards was worked prier to World
¥Var I by AW, Sendford and Vo, Ltd; relics of their operations
remain., It is apparent that only small reserves of phosphatic
material remain., A number of ssmples vere taken from and adjacent
to the abandoned workings ind submitted for partial apalyses; the

results ars tabled below:-

Sample .
Xo. Remarks ?agiA(W)
3.1 dottled white-brown phosphate {6 inches thick) 17.0

$.2 Seft white chalky phosphatic limestone (18
inches thick); everlies sheot kunkar 3.4

$.3 Soil and guano (12 inches); overlies sheet
kunkar 22,1
§.4 Phosphatic sheet kunkar from floor of pit 9.0
$.5 . - " ] " L] " " &.5
5.6' " - » " » » " 15.6
5.7 ] " . ” L] L) " . ,'3.6
§.8  Soil with guamo (6 inches). 22.¢
5.9 Phosphatic kunkar (6 inches) from below §.8 14.8
5.10 Soft phesphatic limestone, below §.9 3.6
$.11 Guano on dump, 19,8
S5.12 » " u 16.3
5.13 Soil and excreta from bird burrow ‘ 14,8
$5.1%4  Soil and guano from northerm slope of island 5.7

The nearby English Island, seven acres in area and rising

about 40ft,. above sea level, is devoid of soil and vegetation, It
is inhabited by sea birds, especially shags, and their white

excreta covers most of the outcropping granitic rocks,

® nd

(n the easternmost tip of Milne Island a sand spit which

éxtends for almost 10U yards from the main island mass is covered
in part by relatively fresh gyano admixed with sand and plant fipgpe.
A sample teken by Nixzon (1964) contained 10.3( PpU, 0.2§ A10, and

0.5‘;3 11‘02030
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Two samples of the guano and one of Kunkar which caps the
island propor wore reccntly taken; on analysis these showed the
followingse

Sample M.l O « 6 inchaes, guano and sand 915 Ppbog

“ M,2 6 -18 inches, guano, send; plant
fibre, Jey w0

u 11,3 hunkar (separated by redebrown

mottled clays from granitic
basement, ) Ui n e

§ Inla

Harum Islond 4o alwmost 5U0 yards long and up to Uy yards
in width; 4t 4s flat topped and rises 1little more than 20£{t, above
sea level, C(ranite gneisses comprise a continucus bLedrock apron
about the mnrgin of tho island, and this is capped by limestone
which includes rolatively soft to strongly consolidated calcareous
sands (1 to 3 feet in thickness) at the base, passing up into
harder nodular kunker ( 1 to 5 feet) which gives way to hard sheet
kunkar (3 to 6 feet in thickness), Geparating the crystalline lLase.
ment vocks from the limestones, discontinuous sandy clay lenses are
occasionally present while rounded greanite cobbles are comnon at
this level, |

Un the tableland above the kunkar there is a thin develop
ment of sandy soil (6 inches to 18 inches) which supports "pig face
and occasional shrubs; the soll is riddled with bird burrovs,

Records disdbse that the Jenguin Cuano ¢o; Ltd, warc give
the sole rights for guano production in 1898 on Merum and & number
of other islands nearby. The lease was cancelled in 190 and one
half the licence fee refunded because thers proved to be no guano
coumercially available from Partncy,; Lusby, nirkby, Halby and
ilareby Islands, |

then inspected by Jones in 1909, the principal workings
of The Spencer's Gulf Yertilizor Company w:rre situatod en the

southeastern end of Mnrum Island and consisted og ®long trenches

3ft. wide and from Mft. to 3ft, deep. There are a great number of
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thiese troenches vorth and gsouth, with othevs intorscoting thon
e*mt, ans weet, cobracing ap agca operated on of aboud § chains
long by 2} chains wide, Lishty tons of gnane, which coptadnod
1380 Vg, have bocn aarkzobcd fren theso workings, and eceees I3
tong of the same percentago matorial ,.... PGy £0 GeNd BWAY, AN,
ceose @ cansidorable appunt of the orude ma_%eﬂ@l, widch was taken
ont of the ¢$renches, staekw or tho surface and which ghould, wiwn
sercened, and the diet tokoen out of 4t, yvield a feir cuantity of
marketable guano, In the castern part of tho vorkings e stratum
of grock phosphate 4s oxpesed for a length of LOLt., vaesying in
thicknoss From 1£¢. to J€t., arnd thinning out o nothia on both
sidea,”® Recordod produection totalled 130 tons 4m 1909 and L tons
in 1910, |

Jones cstimatced that roserves of 7,0C0 tons micht Le
avallabloe %L tho whole deposit on thoe dsland proves of cvarketablo
value,® o noted that wining oporations had disclosed two caves
"poth of which woro full of sand and geanc, cercoguontly thoiw
oxtent could not Lo detemndnod. 4t the northecast cod of tho
dclang thero is & lerpge cavoe fally 1COft. feng by 80€¢. wide and
$rom 5£6. to 4ft. Ligh, which appears to contein a £ode cuanstity
of fraano®, Camples taken at this tiwe from thoe Workings and clsGe
whepre gave tho following resultsie
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Remaris N(i) Pl ()
“Rock phosphate, Ift. €ick - 16,1
Limestone capping, 2ft. thick - 1.6
Limestone and rock phosphats - 13.6
Guano, 1=20¢, thick 0,2 13.6
Cuano and sand, 1ft, thick G.8 7.8
Guano, south~oast end, 1ft. thick G.7 21.4
Guano, centre of workings, 1ft,6ins., thick v.h 11,0
Guano, centre of workings, 1ft, thick 8.6 15.4
Guano, north.-west end, 1£t, thick . 0.8 13.2
Guano, east cave in workings 0.4 12,1
Gusno, south cave in workings 1.3 12,2
Limestone capping, 5 chs. north-west of workings = .6
Gusno and sand, 15 chs, northewest of mein surface
workings, i1ft, thick G.3 2.9
Cuano  and ssnd from large cave northewest of
island 4,6 75

FThe pressnt survey revoealed thet furthoer mining took
place from caves round the periphory of the 41s}and, below the
layored and nodular kunkar, folloving the visit of Jones and
bofore 1918 when the lesses were cancelled, Thars is an almost
continuous series of caves about the island, some with comnections
to the surface by way of shafts and/or sinkholes., The caves are
seldom more then 3 ft. in height and extend under the low cliffs
for up to 40 fi.; the floors of these comprise pavements of
granitic gneiss (plste 5). Pillars of rock were ocoesionally
left to support tho roof while slsewhaere some timbor was usod,

It would appear that guano and sand was wazhed from a
former bird rookery, established perhaps &t the southesatern ond
of the fsland, into sink holes and cavities which had been
doveloped in the underiying calcarsous materisls immodiately
over granites, It is likely that many caves aro related to
pressnt day sea ercsion, sculptured by wave actgon on the

peripheral granite platform, having no boearing on the

accusulation of phosphate, AHAlmost al)l would be influunced by
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storm waves &0 that oponings resulting from phosphate sining
oporations with rempants of guano scourcd out have only an
occasional pillar or roof prop to distinguish them,

The area cutlined by the old workings (plato 4} appears
to mark the limits of the surface deposits though uniisclosed
accusulations in cavities pay remain,

camples cut from a scction exposed in the surface
workings at the southeastern c¢nd of the island (locality 1)

wore submitted for analysis - the reosults follow:

S‘gﬁfe fepth ilomaarks y20§(>)
?il surface - 3 ins. ark brown soil, send and guano 93
3 ins, <15 ins, phosphatic sand 75
15 ins, «51 ins., soft carthy guano with plant | L
fibres
31 ins, -48 ins, mottled whitc-brown guano 11,6
58 ins, <49 ins, herd massive sheot kKunkar G

The incidence of hard kunkar at locslity 2 end at other
sites foiled an attoempt to sample the cuaternary soction on the
tableland {plate 6). Other samples were takon of tho ldmestone
from the cliffs and tho caves at the marginsg of the island -

Jdetails aro as below:

Sawplae I .
No. Remarks L205(,)
2 surface - 1 £¢t, brown sandy soil C.8

1 ft,»- 2 ft. nodular kunkar 0.3
M3 surface « 15 ins, kunkar 1.0
15 dns,.=39 4ins, L 0.1
sk surface = 26 ins,. v 0.3
36 iﬂ'&.- 2 1“3; o 0.2
42 ins.-52 ins, " 0.2
43 surface - 30 ins. o 1.4
30 ins.-40 ins, i 0.4
16 surface « 24 ins,. o 0.2
24 ins.«42 ins, o €.l
27 5 £ft, - 6 £¢. Hunkar in cave, overlying 0.1
. gtanitﬁo

M QACQ = - ia ‘ .
Mg S;%-‘;; ,“i s 2} tﬁ.t. supkar in caye workings 0.{6\
overlying granite, O



Sample A oo (e
ﬁo? Remarks v 20 5( %)
M9 5 £t, -6£t,0ins, noduler kunkar in cave (under 0.1

herd massive layer) and ovore
lying granite,

%10 2 ft. guano in cavern workings, floor of gran- 9.5
ite; cave rooi comprises '
& f't. of cemented nodular
k‘wro _

il Shalky kunkar, overlying granite; wvall of 0.2
cavity overlain by & ft,
kunkar; 20¢,.-3ft, guano
‘mined out,

M2 3 ft, nodular kunkar under 4 ft. massive 0.1

Kunkar; guano exhausted
from cave workings

%13 1 £¢%, Nodular kunkar B 0.2
M4 2 £t. chalky limestons overlying grasite 0.1
¥Mls surface - 6 inchoes kunkar 0.2
6 ins, - 36 ins, sandy limostono 0.1

3¢ ins., - 72 ins, o L 0.1

72 ins, « 78 ins, . " 0.1

78 4ns, «108 ins., chalky » 0.1

) I

¥inceby lsland, the northernwost of the Sir Joseph Lanks
Group, is spproximstoly | wile in length, 400 yards in width

and rises to about 50 f£t. above the sca; & lighthouse is locateu
at the summit, Tho ialand supports the only inhabited bird
rookery in the Croup and at the time of the inspection shags wera
nesting (piates 7 and 8) - numerous gulle also fraguont the
island, Nests with eggs and young were closely grouped on the
ground and in low shrubs on the northeastern end of the island
where foul smelling excreta containing about 14 P2°5 is
accumulating on the ground and is coated over granite ocutcrops
to suawar&. }

Granite which is e¢xposed round the periphury ia overlein
by kunkar while Lrown sandy loam forms a thin but extensive covaor
over most of the island, A disused nhas‘ rookery éovariag>an aroa
250 yds, x 50 yds, on the north-ocastern end of the island carries
a luxurient growth of %fce plant®; the deposit 48 up to 2 ft,

in thickness, A sample of this aaterini contained 11.59-?205.



0.6 N while a sample of so0il 12 inches thick taken from near

the centre of the island contained 4.0%. » 05. 0.5 N,

2
shallow cave workings 4n kunkér were sampled near the
southeustern wargin of Winceby Island (localities ¥1, W2 and W3)
and each showed a ong content of 0,1¢.,
COUNGLUSIUNS

Cuano deposits which ware exploited somo 50 yeers ago on
several islands off the southern coast of Iyro Yeminsula produced
saall tonuages of low grads fertilizer. No useful reserves rembin

They appear to mark the former nosting sites of coloniea
of sea-birde and only one island is now inhabited Ly shags; the
excreta of othesr birds which nest in burrows and on the ground
make smaller contributions.

- Accumulations of guano on Sibsey fsland were restricted
' to an ares near the northern exxi of the Island where there wus
some raplacement of the kunkar by phosphate, Ilsewhore the
substitution of YO, ''* for &03" was not effected,

un Harue, Yinceby and the Urothors islands the gonerally

small deposits were preserved in sinkholes in {loistocene line-

stones while at Lickers Islet they accumulated in craevices in

the wunderlying granite,

D ) -
L§ IL\'_ _‘?Lw/o/- .
‘e e JoOhms
Supervising Geologist
. MINIRAL kOSCUHURS HIVISION
REJ sS4 1 AGn ¢
20/7/66
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Flage 1. Abandoned guano workings, Bickers Islet (merth),
Ouun--mmtmc\'u-uu (foreground) amnd
recevered from crevices im granitic basement (quarry).

LTseAano 6347

Plate 2. Remmants of guano separate granite boulders, Bickers
Islet northern workings (see plate 3), Gramite in
background veneered by acolianite,




Elate .

ISI-ANO lé.?‘"g

Resmants of guano ::{:-‘ crevices between granite
boulders, layor. 9 thick, beyond hammer
contains 17.25 PO 5 while lighter coloured material
with limestone iﬁ inches thick) at lewer right

contains &.2% ¥ 05

TSRAND

It 349

Old surface workings, Marus Island, Kunkar is exposed
in floor of pits, Partney and Reevesby Islands in
“muo
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