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A geological investigation of the Maranboy Tin
Field was commeticed by officers of the Bureau of Mineral
Resgurces in May, 1951. The investigation followed a .
reconnaigsence of the field by K.W.B.1ten and J. 8leisg of
the Bureau of Mineral Resources towards the end of the
1950 field season, and is being carried out under the super-
vigion of C.J.8ulliven, Supervising Geologist.

The object of the survey is, primarily, to obtain
a detailed preliminary assessment of the potential ore reger-
ves of the field, Geologicel mapping and sampling of the
major lode lines has been carried out in an attempt to deter-
mine the features which control ore deposition and to enable
eatimates to be prepared of the grade and tonnage of ore per
vertical foot, which may be expected from these lode lines,
The main emphasis of this work during the 1951 field sesmson
was on the major producing lines in what has been called the
Southern Field (Gray, 1514), the Main Lode and part of the
Stannum King lode. In addition %o this programme, an area
of a@?raximataxy nine sguare miles was mapped in detail using
aepial photographs enlarged to & scale of 1 inch = 1,000 feet,
Approximately 1,000 sgusre miles of the ares surrounding
aranboy wes mepped on a regionel basis. ‘

- Actusal field work, to date, has occupied six
months, from ey to November, of the 1951 field asesson.
Personnel comprising the geologicsl party were B.P.Walpole
{lesder) snd J.8leis, N, J. McKay replaced J.8leis in
Bsptember, L

The survey i8 to be continued fer part of the
1952 field season, Plans accompanying this report are
copies of working plans enly.

()

~ The Maranboy Tin Field is situateé approximately
40 miles south esst of Katherine township in the Northern
Territery of Australia, and at latitude 140 32', longitude
132047",

It ie connected with Darwin-Birdum railway line
and with a first class bitumen highway, the Stuart Highway,
which connects the Northern Territory Administration centres
of Alice Springs and Darwin, by an all-weather Tormed gravel
roads This rosd runs in e westerly direction from Maranboy
Battery to Maranboy 8iding, a distance of 14 miles,

Daprwin, the nesrest sepport, is spproximately 260
miles north-west of Maranboy. Access within the field itself
to the various workings ia by a network of fireplough and partly
formed roads, which centre on the Government Battery. Most of
these are all-weather tracks.

The climate of Maranboy is typical of the Katherine
region of the Horthera Territory; semi-tropical with a winter
*dry" season and s short "wet" sesson marked by monsconal
reins in the months from November to February. The type of
vegetation found in the area is largely s funetion of local
environment, The surrounding tableland couniry is generally
gavanneh woodland or is covered with wattle scrub.

The edges of ithe tablbl&nﬁ'aru marksd by numsrous



”2&

stands of lancewood, an éxcellent timber for mining purposes,
which is readily available gt short distances from the field.
Clumps of pandanas palms sre found at the edges of billebongs,
creek bsnks and soskeges in the higher reaches of the creeks
and rivers,

(d) Vater Supply.

The field is situated between the headwaters of the
Beswick and Roper Ureeks. The Beswick Creek, 4 miles east of
Msranboy, 18 fed by a number of springs, and a permanent water
supply, sufficient to satisfy any foreseeable demand, is avail-
able from two large billebongs slong its course, All under-
ground water on the field is fresh, and on moat leases, water
for domestic purposes is obtained from abandoned shafts.
Water used at the Government Battery is obtained from s spring-
fed billabong approximately 1§ miles north-west of the battery
gsite, and is also pumped from the Beswick Creek during the dry
8EaH0N.

On the fleld itself the water table, during the
dry season, is gppreximately 50 feet below the surfsce.

(2)

, v The early history of the field is adequately covered
by Gray (1915) and Jensen {1gﬂ5).

The field was discovered about LO years ago. Mines
Department records indicste that the tetal preduction from the
field has been approximetely 47,000 tons of ore with an average
grade, based on recovery, of 2.68 per cent. of concemtrates es-
timeted to contain approximately 63 per cent of metallie tin.

For the year ended December, 1951, the total production
from the field was 28 tons of concentrates containing an average
59 per cent. of metallic tin,

Production from the field has been maintained, in a
spasmodic fashion, since 1914, and has been largely dependent
on the griaa of tin on the worlé market. In the early days of
the field preospectors sought only rich outcropping shoots of ore
which could be easily worked, and this faet together with the
distinetive blue grey colour of the lode material, allowed the
limits of the field to be guickly defined, _

The construction of a government battery was completed
in 1917(?). [Essentially the mill consisted of ten head of stamps,
grinding pans, clessifiers snd vanner tables, and was powered by
wood fired boilers. With the exception of the replacement of the
vanners by Wilfley tables, and the recent installation of a diesel
power unit, the mill is much the same teday as when it was first
erected,

Even though the lodes are easil{ mined and the main
ghoots are sa’widauffram 8 to 20 that all development is in
ore, no sttempt has been made to work any ore shoot on the
field in a systemstic menner. In the pasi, mining has been by
a haphazard type of open cutting or by 2inking and benching.
Until the end of the World War II native labour was employed
underground, but this practice was stopped in 1946.

it 410 The deepest opening on the Main Lode is the "Tiger"
s'shaft, on the Kay Lease, which has a depth of approximately 140%,

(3) (See Plate 9).

(2) Genepal.

The sediments ouitcropping on the field from part of the
Brocks Creek Group (Noakes, 1949) of Leower Proterozoic age.

They are unconformably overlain to the south by sédiments and
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volcanics of probable Cambrian age and which form part of

the Daly River Group., To the north, east and west, the
Pre-GCambrian rocks are overlsin by lower Cretaceous sandstone
of the Mullaman Group (Noakes, 1949). [Erosion of the flat
lying lower Cretaceous sendstone (referred to locally as
Tableland Sandsteone) by the hemdwaters of the Maranboy, Beswick
and Roper Creeks and by the King River, ham exposed the lower
Porterozoic rocks in which the tin-bearing ledss ccewr,

The lower Proterozeoic mediments are generally

tuffasceous in charagter, In the Maranboy area they may, for
convenience, be divided into two formmetions, neither of which
warrafite definition by & formal name, They have besen folded

inte a major anticline plunging to the south-esat. This structure
wae outlined by Gray (%916). The axisl zone isstrongly crenulated
and strikes at 340-350Y magnetic. The angle of plunge ranges from
10° to 40°, 1In the pnerth-western section of the ficld some eviden
¢e exists of a reversal of plumge to the north-west, with the
development of minor domes and basins in the sediments on the
north-eastern flank of "the major structure,

The core of the anticline is occupisd by a formation of
competent roeck, dominantly acid tuff, medium grained sandstone and
coarse to medium gralined tuffaceous sandstone, ia which the shears
which form the ore channels are weak or non-existent, The limbs
of the structure are cccupied by a relatively ineompetent formation
composed of tuffaceous sandstonss, ahales, and sandstones, inuhich
the lode shears are well developed.

The tin-bearing ledes represent infillings of a con~
Jjugate system of shear frectures which strike in two directions
on bearings of approximstely 1109 and 160° magnetic. These two
dipections are remarkably constsht, In gevneral the 110°
direction is more strongly developed and the lines of leds which
follow this direction have & greater lateral extent and have been
more produstive, though not necessarily of higher grade, than the
lodesstriking in the 160° direction. The 160° direction is paral-
Jjel to the strike of the axial zone of the major fold structure
and also to the regional trend of the lower Proterosoic rocks in
the Marenboy, Yeuralba and Maude Creek areas.  Lodes which strikes
in this direction are nwmerous, particularly in the northern ssctiom
of the field, but individually are limited in width and lateral
extent, . '
Gray (1916) has indicated 20 main lines of lode striking
in the 110° direction. Detailed mapping of the field by the -
pressnt party tes shown however, that the majoerity of these featur~
o8 congist of numbers of small en e¢chelon lode-~filled breaks.
Only Line 2 (of Gray), Lime 7 (S8tannum King{ and Line 8 (Main
lede) are actually continuous features in plan.

The attitude of the lodes striking in the 110° direction
is remarkably comstant. In all cages studied, the lodes dip to.
the north at engles ranging from 65° to 85°, Shearing stress as
the causal faotor in the development of these breaks, is indicated
b, strong brecciation within the lodes and pronounced grooving
en the hanging walls of openings in the Main Lode and Stannum
King lode, The movement which initiated the formation of this
. syetem of shears was post folding in sage or wmay possibly have
developed as s eulmination of the folding movement with a change
in the direction adopted by the shearing couple. There is some
evidence to support this latter asssumption as the axial zone
direction of the major anticline in the Maranboy area is sigmoidal
in character,

The lodes have been displaced latarnll{ by a large

nouber of faults, many of which are now marked by prominent
quartz veins., This movement is pessibly post lower Cambrian in
ages as some of the faults are known to continue through rocks
assigned to the Daly River Group.



The closest known outerep of granite te the Maranboy

field is at Yeuralbs, approximately 30 miles north of Maranboy.
This graenite is seid in composition and assocletad with it are
tin-bearing lodes similar in type to the Mzranboy ledes, as well
as wolfram=- and copper-bearing lodes, Un the Maranboy field, no
true granite was noted by the present survey, although Gray (1916)
refers to "Red Granites"™ in the southern field. These are, in
fact, Cembrian volvanics overlying porphyry. Porphyry crops out
in the southern and northern sectione of the field but is appar-
ently pre~lode in age. N

The footwall of a porphyry dyke on the Ibias lease has
formed the léde channel for this section of the Stannum King Lode,

Quartg-mica greisen, which is in some places tin-bearing,

and in many places contains sbundant tourmaline, outerops in the
north fleld snd also at Yeuralla,

(&)

(a) Genspal.

The Karanboy ledes are uniform in character and show
little variation in mineralogical composition, 8Stillwell
(1952) describes the lede meterial as hornfdls in whieh the
gllicates of the original sediments have been replaced by
tourmaline, producing a dense, dark coloured, fins-grained quartz
tourmaline roek. ‘

Further recrystallization has led to the introduction of
eoarser guartz and tourmsline which occurs ag small lesses along
fractures, Small amounts of hematite, fine scaly mica apd bis~
mutite oceur am accessory minerals; the mica in some ceses i
altered to echlorite, Stillwell reperts a rare occurrence of minute
idclusions of chaleopyrite and pyrrhotite in the cassiterite,

Pield work has indliested two distinet phases of mineral-
ization: Trirstly a lode phase which consisted essentially of
alteration of the walls of the lode c¢hstnels by LHbhe introduetion
of quartz and tourmaline -~ tourmaline was possibly the principal
minersl imtroduced during thias phase; aecondly, an inecresse in the
degree of stress apparently led to recpening of the lode ohannels
and the introduction of further quartz and assccisted cassiterite,
together with more tourmaline and acoessory minerals. In some
places marked breceiation of the pre-existing lode matsrisl with
infillings of guartz, cessiterite and coarse toumaline arsung
the breccia fregments was noted., This second phase, which is here
referred t0 as the "ore phase™ of mineraligation, apparently took
place concurrently with greissnixzatien, In the area referred to
by Gray (1915) as North Field, guarts-migs greisen stringers and
spophyses cut sharply soross barren quarts tourmaline lodes.,

- Cassiterite vccurs as arysials generally associated with
quarts, in veinlets within guarts~ touwrmaline lode material, in-
terstitial %o Wreccia fragments in XQ&J% as disseminations; as
infillings of joink eracks; as amall stringers interssciing
country rock forming the feotwall of the main lode, and assoclated
with quartz; amd ss miniature steckworks in lode material,
Cagsiterite alse ogours, on the Alma leases in the North Pield,
in the quartz mica greisen. The gassiterite rangesa in slze
from very fine grains to erystals wp %o § inch in diameter,

() 1ndividusl Lodes.

The more important lodes on the Maranboy Tim Fleld,
in what is considered to be thelr order of importance as potential
tin producers, are:

51) Main Lede

8) Stannwe King Lode

(3; Coemopolitan Lode (Korth Field)
(4) Other 1odas.
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of these lodes detailed information is available only for the
Stannum King Lode and the Main Lods,

(1{ Ihe Mgin Lode. The Main Lode is approximately

% miles in length and most of the ore won from the field to date
has come from workings along the line. This line of lode was
surveyed and mapped over & length of 6,000 ft. by the present
party, using a scale of 1 ineh = 4O feets A 1 inch = 100 feet
reduction of this work is shown on Plate 1 scoompanying this
report. Longituiinal sectiona showing the positions of sample
channels gut and assay results, have been compiled for the
individuel leases in the ftar of the West-Eureks section of the
lode. Sampling to date has not been extended east beyond the
eastern boundary of the Eureka base., The main object of the
sampling has been to indicate whether the shoots were in fset
limited t0 the main openings on the line of lode, and to give !
some indlcation as to whether or not tin could be obtained from th
unworked mections of the lode between the known ore shoots. |

Gray (1915) suggested that the ore ocours in pipes
at the intersections of two mets of fractures, the 110 degrees
and the 340-350 degress directiocan. Detaled mapping of the Main
Lode, however, did not disclese any evidence to support this
theory. Lewis (1937) suggested that the ore occurrences are
controlled by the distribution ef competent saendstone (favourable
and incompetent slates (unfavourable)., #hilst this theory canne
be entirely discounted, it is difficult to see from the outero ps
available, how Lewis' ideas can be subatantiated. -

A broad control of leode distribution by the rock types
inteprsected is apparent from the fact that the lode shesars die
out or lose their identity in the "barren formation" eof
competent rock which oceupies the core of the major anticline.
Ko tue slates were found to be intersected by the productive
section of the Main lode, The sedimentary types present are
lenticular in cheracter.

The main ore-bearing sections are in meny cases
¢oincident with, but not necesmssrily confined to, the wider
sect ions of the lode.

It is suggested that the main controlling factor
in the distribution of the richer sectiona, wes the original
character of the opposing faces of the place of movement,
Disloeation of irregularities on these faces has resulted
in wider maekes of lode where sn "embeayment™ hss coincided with
an "embayment". The reverse is the case whers "ribs" have
coincided., Marked brecciamtion is evident along the line of
lode, but dragging of the wall rocks is negligible, Well defined
sub-~horizental grooving on the hanging wall 12 suggestive of a
lateral rather than 8 vertical componens, :

The hanging wall is generally well defined. The
footwall tends to be irregular with tongues of lode material
pgoaaa%ing out into the wall rock along joinis and bedding
pianes,

In the richer shoota, the higher grade ore ocours
mainly as smell individual, en echelon shoods, ranging up to a

—maximum of one fa®t in width as many as thres of these shoois

have been noted scrosse s width of 10 feet on the Osman lease;
such a distribution of cassiterite within the main ore~shoots
indicates that sampling of the total width of the lode ia
sssential AL a true estimate of the grade of a complete block

of ore is to be obtained. Unfortunately, this was not possible
in most cases and the sampley lengths should in each ¢case be com-
pared with the width of lode indicated on the sufa e¢e plan,

A preliminary assessment of the tonnage per vertical
foot and of ggada which may be expested from the Star of the West
Fureka segtion of the Main Lede is given im Table 1, The ton-
nage per vertical foet shown is probably ;eusuaably accurate.
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The grades indicated, however, whilst based on all the evidence
available to date, may require revision as more informatiom is
sccumulated,

The figures indlcated for the brade of the blocks
between the major workings are based on the assay results of
gamples cut during the present survey, The samples were necessarily
confined to suitable facez in o0ld and present workings and the
sampling interval 1s not regular,

The bottoms of the main open cuts and stopes
could not be sampled, The grades given for these sections is the
average grade for the particular lease on which they are situated,
In some cases a different grade from the average for the lease is
given for certain sections where the grade recovery 4f extracted
ore is known, However, mill records are incomplete and mill
recoveries, even where known, do not always give a reliable indlcation
of the grade of the ore, as recoveries have becen subjeet to conside-
erable variations according to the type of ore treated and to the
egerat&ng conditions at the time, Assays are not avallable for
either heads or teilings of the erushings of which records have been
kept, A limited amount of head and talling sampling carried out
during the present survey indicates that mill recoveriles are usually
not more thsn 50 per cent,

Where the average grade shown for a block is based
on erushing retums 1%t 1s shown as per cent., of 8n0; econcentrates,
Averages based on sampling, and the averagez for the lease as whole,
based on a combinat on of sampling and erushing results, are given
as per cent., 8n, In converting the results of crushings to
content of metallie tin in the ore, it has been assumed that the
uill recoveries averaged 60 per cent. and that the average grade
of the concentrates obtained was 60 per cent. Bn. Consequently
the figures for tin content of the ore by assay are interchangeable
with the figure for rmamvnrg of snﬁg concentrates by the mill,
From the information available about mill recoveries, it is con-
gidered that this basis of conversion is reasonably conservative,

_ "Reported" grades are indicated only where the
source of the informetion was considered to be reliable and could
be eross~checked with other and independent reports., In each
case where grade i1s baged on reported infermation, this fact 1is
noted in the remarks column,

The term "ore™ 1s used for material of grade
indieated by sampling to sverage 0,5 per cent. 8n, or higher,
The conversion faetor used in calculating tonnages 1s 13 cuble
feet per ton,
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“Situation - Tengih Average Tobnage No, of Average Average Grade Average Grade ' - Average for lease
Lease Co-ordinates. (feet) wWidth  per vert- samples. Grade.8un, SnOp (mill (ell in Porm- Remarks, of indicated ore Sn.
| [ (feet). ieal foots (samﬁﬂag) recovery) ation) V - Weighted for T'age.
Anaconda. . 950W to 770W. 200 6 92 2 0,48 | 0.5 Average grade based on

two chemical assays, and
5 pan assays of random

-

, ‘ , samples.
7708 to 7300, L6 13 L6 25 0,88 0.88 Samples on eastern eag eﬁ§y'
‘ ol o . s See long section Plate;
73% to 698Wv 31 20 1-1-8 - 2'9 ) 2,6 éoal &p@g cut. ' *
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_ _ ) ) Ro. Open eut. e 2
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480w to 30LW. 96 7 54 10 1l.14 ‘ 1.14 Includes No, 5 and No. 6
' _ open cuts,
Z9L4w to 212W. 202 ‘5% red 2 0.57 0.5 Grade based on 4 random pan

assays (not plotted) and 2
chemical assays. This block
strongly faulted.

212w to 112W. 100 5 38 3 1.05 2,0 1.5 Includes No. 7 Open Cut.

o . (average grade Sn02 reported
only). This bloeck possibly
contains part of shoot in No,1l
Open Cut of Ray lesse.

e

topn of lod -
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S—s

ofindiesa
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Total tons of lode per vertiesl foot « 319

* indicated ore per vertical foot - 229
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‘ ¢ Siannum Kinse Yed Sampling and geological
mepping of this line of lode has net yet been eo ,lete3¢ ga
the Starmum Xing lease, khe average width of the lode iz to the
order of 15 feet and in two places ore has been mined across
the full width. 2 total length of 1,260 feet has been surveyed
to date, and 1,266 tons of lode per vertical foot were measured,
Irregular open cuts and five shafts, one of which 18 reported to
be 130 feet in depth, are situated in the central sectien of the
lease over a length of 440 ft, along the line of lede, (Plate No.

o

, The average grade (recovery) of ore extracted from
this lease to date is approximately 3 per e¢ent. 8n0s ,

~ No ore has been mined from the lease for a number
of years bdbut preliminary sampling and reliable reperts indicate
that the bottoms and walls of all openings are still in ore.

Rvidence available to date suggests that the
potential tonnage of ore per vertieal foot is much greater for
this lease than for any comparable lease on the Main Lode,

. Other leases situated on the Stannum King Lede are
the Klondyke and Red Cross leases to the esst of the Stannum King
lease, and the Ibis lease to the west., BSampling and geelegical
mapping of these leases is te be carried out as part of the
programme for the 1952 sessen,

in the North Pleld, ie lode 1= covered by a thin seale of
Cretaceous sandstone for most of its length., Approximately 150
feet length of the lede 1s ezgase& near the present workings,

The asverage width of this seetion 1s approximstely 9 feet giving

a tomnage per vertical foet of 104 tons for this seetion. The
last erushing recorded from this lease was for 210 tons, averaging
1,42 per eent. recovery (68.5 per sent. concentrates)., Reliable
reports Indicate that the average grade of ore extracted from the
lease in the past has been to the order of 2.5 per cent. 8n.

The lesss has not yet been surveyed in detsd 1
but the width and eontinuity eof the exposed section of the lode
suggests that 1t may extend both east and west for some distance
beneath the cover of @retaceous szandstone, and henee a greater
tonnage per vertieal foot of ore may bhe available,

(iv) Othe d Other lodes on the Maranbey
Tin Field which warrant investigation are the Bouthern Lode
(Grays lLede Mine No, 2). Bartons lLede, Ananieffs Lede in the
North Field and Burns lLede, Preodwetion has been recorded frem
Bartons, Anunieffs and Burns Ledes but the figures are not
complete and are not yet eompiled.

(5

The present mining practices of haphagzard epen
ecutting and sinking and benching are necessarily limited te
relatively shallew depths, and 1t is apparent that most of the
easily won high grade ore shove a general level of 70 ft, has
been extraeted. The present lesse holders must therefore be
satisfied with a grade of ore well below the average for past
years, or be prepared to mine ore at greater depths than at
presgent, Only ome eperator on the field has equipment installed
wish 18 sapadle of efficient mining below 100 feet, It is deubt-
ful whether the milling facilities on the field could cope with
the ore output if all present operaters wers producing at the
maximum rate even with the mining plant available at present,

The potential tennage and grade of ere per vertieal
foot shown in Table (1) imecludes blecks of ore with an average
grade of 0,5 per eent, It iz extremely unlikely that blecks eof
this grade of ore could be escnomically extraeted and treated under
present conditionz, but the average grade shownfor the Main lode
suggests that they could be combined with blecks of ore of higher
grade and esonomieally mined by a larger seale operstion,

)

8).



The measured tonnage per vertical foet and
caleulated sverage grade ef ore for the Star of the West-Eureka
gsection of the Maln Tode suggests that a large seale mining

operation may be possible the Maranboy Tin field, It is
considered that a considerable quantity of additional ere may
be proved to be avallable when the investigation of the south
eastern seetion of the Main lode, the Stannum King lede,
Cosmepolitan Tede and Southern Tode, 1s completed,

It 1s recommended thet sampling and geologiesl
mnapping of the Main lode and Stemnum King Tedes be continued
and thst the Cesmpolitan Yede and Southern Lede be further
investigated, It is further reecxmended that the probable
extension in depth of the Main Tede and Stae num King lodes be
tested by diamend drilling and that a number of short dlamond
drill heles be put down to determine the width and pessible
grade of the non-outeropping sectiens of the Main Lede gnd of
gmse :;wtiems where only limited information is available on
he surfaze,

A S YKL\ IE R TSRy )
(6) {: e ,,‘}‘:5 .0 ¥3 2 ,r_"‘ 7"1’- LN

The writer wishes to thank the residents and
niners on the Marsnboy fleld and Measrs, Ralph Foster and Xen
Mader, Manager and Foreman of the Maranbey Government Battery
for tﬁeir gene rous co-operation and hospitality during the 1952
field season., Thanks are also due to Dr, Junner of Selection
Trust, Lendon, for many helpful suggestions and to the officers
of the Bureau of Mineral Resources for their assistance in
preparing this repert,

The ;ximlnximl Investigations earried out prier
to the present survey have provided much useful Infermation and
have greatly assi sted the present work,
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