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1. 

THE TIN npm 01 BORTH EA§TERlf TMl!!JI!IA 

IBTRODUO'rIOlf 

The area under reTiew in this report comprises the 
greater part ot' the BOrth-eastern P9rtion ot' Tasmania 
and i.nolud.s the area in whioh tin mining is oarried out 
W ,leU D7 t'8l' the sPeater part ot' the tin production 
ot' tbe state. Aa gold, the onl:t other mineral eoonom­
ioa l 17 produced, bas a 11alited produotion, the area 
aa:r right1:t be ret'erred to as the Tin Pielda ot' North 
"stern 'l'alllllAllia. Tia produotion t'r0ll the area has been 
oon~1na0U8 sinoe the year 1875 lIut has t'luotuated with 
~n4 and _rut price. Within the area are situated 
the principal allUTial till a1ne. ot' the State inoluding 
the deep workings ot' the Bpi .. is Mine where the total 
depth ot' the open cut workings approximates 500 t'eet. 

OBJIQT 01 TIll I1rfISTIGATIOJI 

Perhaps the e .. liest offioial report on the 
area waa that ot' G. 'l'hureau in 1~ In hi. report and 
aoo0lllJl8n:ting _p. 'l'bureau hu estaD1i.hed the presanoe 
ot' and _pped s_ ot' the deep tin bearing 1eada ot' the 
dlstriot. Other InTestigatora haTe aince then extended 
the knowledge ot' the leada and haTe aapped manJ more ot' 
thea. The coD4itioaa under which deposition has taken 
place haa Deen eatabliahed and the continuation ot' leads 
oOTered by Basaltic t'10w8 has been indicated. 

It bas theret'ore, been the object ot' th1a 
InTestigation to correlate the existing int'ormation and 
to enend the geological _pping to enable the leads to 
be mapped so tbat an esti_te oould be made ot' the t'Uture 
prospects ot' the Tin _ining industry wi thin the area. 

BuugIO! aD AQCJSS 

o._ral17 the area ex.a1ned JIa7 be ret'erred to 
as the lands drained b7 the lower reaohea 01' the 
Rlncaro~ and Mue .. l Roe RiTer. and those lands drained 
b7 the Boob:talla RiTer and ita _jor tributal'7 the Little 
BooD7alla riTer, and b7 Tutue ot' a preTioua report the 
lands adjacent to the lower reaches ot' the Anaons RiTer. 

The apea ia well served with transport 
t'aci~itlea t'or it ia traTersed a" the Nortb-eutern 
Ra111Rl7 trOll Leunoeston with ita outer tera1nua at 
Herrick. 'file Taa_n Hishwa7 parallels the Ra1l1Rl7 t'r0lll 
Branxhola to He_i_ t'r0ll whicb point good to t'air roads 
"l'Te the area in the Tioin1tT ot' Gladstone and Booa"alla. 
The ... tern seotion ot' the area is pl'OTided t'or bT roads 
trOll the Higinra:r between Branxhola to Herrick in a 
IIOl'ther17 direction through Winns1eab and beyond. All 
roads are general17 serTiceable in the a~er monthe but 
in acme csses the back roads become dit't'ioult in the wet 
.eaaon. 

PREVIOUS LITJUTUiE 

The earliest report on portion ot' the area under 
reTiew was wri tten as ear17 as the 7ear 1864. Sinoe that 
date numerous reports have been written on portions ot' tha 
area, individual mines or mineral deposits. 

The t'ollowing 1& a complete l1at ot' the 
Bibl1ograph7 ot' the area: -
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From the t'oregoing reports it baa been gathered that 
aa ear17 a. the Tear 1881 the Gladstone area was a tin t'ield 
t'or Mr. G.Thureau in hi. "Report on Gl.dstone. Mussel Roe 
and Waterhouse" .tated that" at pre.ent. t'ul17 two thirda 
ot' the stre_ tin works are Idle owing to aoarci t;y ot' water 
•••• Laat year there .... shipped t'r0lll the Port ,. Boobyalh 
alone about t'it'teen bDndred tons at' tin ore during a 
reasonab17 t'aToura~le aeason." 

In 1884. the s_ .. iter .. i th hi. report on 
"Stannit'erous Deposita at Ringarooma" pUblished a geological 
map on wblcb he bad indicated the probable directiona ot' 
the RingaroOllla. C.aoade •• nd Main Creek deep leada. 

In 1891, • Montacaer;y M.A.. in bis "Report on tbe 
General. Geological structure an4 'fin-bearing Gr.Tela ot' 
tbe Gladstone District"diacussea the couraes ot' the Mussel 
Roe Lead and suggeats t h.t this lead deTiatea t'r0lll the oourse 
ot' the present riTer .nd auggeats that 1ts course aore or 
leas approximates that ot' the preaent Ringarooaa RiTer to 
the Abert'o,.le Workings. 

A later report bT W.H.! .. lTstrees in 1901 .gain ret'ers 
to the Musasl Roe Laad. !welTetrees recom.ended that aome 
50 or 60 bores be plaoed at aelected .ites to determine 
tbe nature ot' the le.d .nd to confirm it. po.ition and 
direction. 

In tbe ;year 1916. in Geoloaical BurT.., Bulletin 110.25 
T .. 1Tetreea di.cusaea the Gladstone Mineral Di.trict and 
explains that tbe boring. recOlDlll8nded 1n 1901. waa oompleted 
in 1902 and the reaul t. are recorded. 

In 1925. P.B.Rye 1n his report on the ..... Basaltic Tin 
Deposita ot the Ringarooma ValleT publiahed aa Geolog1cal 
SurTe,. Bulletin 110.35 mapped the area ot' the Ringarooma 
ValleT extending t'rom RingaroOlllll to Pioneer and haa 
indicated the ,poaition and diacussed the merita ot' all the 
known leada 1n the area. 

It ia. theret'ore, ObT1ous tbat the prinCipal tin­
bearing leads haTe been known aince the end of last centur;y 
and that ain has been, t'or tbe aost part, COnfined to 
those leada aa being tne mo.t adTantageous for economic 
operation.,. 

GlOI.OQX 
The geologioal features ot' the district haTe been 

t'u117 disouaaed bT preTiou. writers. It ia, theret'ore, 
oJll7 necessar,. to here aunmariae the geoloaioal featurea. 

SHfoi'P. The oldes t rooks ot' the area ..... seriee 
ot' aan Cine, slatea .nd quartsi tea, 11 thologloal17 
siailar to those ot' t he Mathinna area. ~ oocur as a 
camparatiTelT narro .. are. ttending north-e.ater17 along a 
11ne a little to the north ot' the Ringaroa.a RiTer extend­
ill8 fica Branxhola to the t'lata to the Derth and north-eaat 
ot' Gladstone. Por the most part this serie. he. a super­
fioial cOTering ot recent aanda a.wl graTela and outcropa 
are acarce. Recordinga ot strike and dip were made chiefly 
t'r_ art11!1oial exposurea aeen in road outtings and aine 
worlt1ng.. Prca such obaeM'ations it _. reoorded tbat the 
strike ot' the aeries 1s generallT a little .. est ot north 
with Tariable dipa. 

VR~r t!l~OfoiC. Granites haTe been extensivel,. 
deTelo~~w h he area examined. The7 are portlon of 
the large granitlc maas extending t'roa Mt. Oameron, 
eaaterly to the coast, .. ester17 to Branxhola and southerl;y 
to the Blue Tler and Goulds countr;y. These granites haTe 
intruded the serles ot' alatea and quartzites and t'or this 
rea!l.on ... t'aill~ aore clet'ini te eTidence haTe been assigned 
to ~ upper P~aeozoic. 
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The grlUl1~s Ya1"7 oODlllderab17 1n texture f'rCIIII coarsely 
porpb,yrl tio t o a oOlllp&ra ti ve17 t'ine-gralned rook. The 
porphyrltl0 yarltles abow phenocrysta at' orthoc~ase 
t'e~apar ranglng In length to three Inohes set In a 
grollDd mass, var7ing f'rCIIII t'ine grained to coarse. 
oonsistlng essent1&l17 ot quarts, orthoo~sa fe~.par. 
biotite and hornb~ende . In th~ B~ue Tier area it haa 
beeneatabliahed b7 Reid and oonflrmed b7 Thomas that 
the porphyr1tio granltio ia, In genera~, not tln bearing 
- tbe fin. grained gran1te being referred to as the tin 
granite. 

In the marginal phase of t be gl'an1 te. aore 
part1cularly In the viCinity of tne aate contact, 
creisenisation with ot'ten tbe 4evelopaent ot pegmatltlc 
dykes have taken place. These d1sturbed areas are often 

- productive of t in oro It where the distUl'bed condi tions 
cont1nue to depth the grant te becomes readl17 weathered 
to render the tin are recoverable by sluiclng. 

<:lOZOIe 

In the area recent17 examined there are no 
f01"Jlationa belonging to e1ther the Per.lIi.n or Mesozoic 
eras. ~o the east a ... l~ occurrenoe ot Permlan strata 
is f'ound • t the northern end or usael Roe Ba¥ aDd 
lIesosol0 Dolerltes are widespread to tbe ea8t and north­
east of' the Township of Oladstone. 

TMIA..IlY 

Tertial'7 sediments aro ot wlde.pread distribution 
1n the north eastern tin tields and ooeur as extenaive 
pa1na along the aortbern ahore 11m of the state and as 
deep deposits along the oourse ot t he old stream channels. 

It has been prevloua17 establlahedl Gould, 
Montgomery, Twelvetl'ees , -7el that depoei tion of the 
Tertia1"7 Sediment. was aoooapanied b7 the gradual subsid­
enoe ot tbe aDd surt'aces durtna whioh the old stream 
courses were intll1ed w1th the product. ot denudation to 
depths approxlmatl 300 teet. 

BASI!:! 
Tertiary Basalt oovers a oonsiderable part of' 

the area examined and ocoura aa a plateau of' fairly even 
altitude trend In a north-easte17 direotlon from 
Breaxho. to WlnDaleah. 

The subaidenae ot the land aurraoe tel'lll1nated 
wi th the outpouring ot the Baaal Uo ava whioh t'llled the 
o~d .tr .... aDd ooyered ~ge areaa 01' the Terti1u7 
.ed1lllenta. 801M at tbe BaaaU haa aince been denuded by 
atre .. aotion but what remains sarTed to indioate approx-
1IlIate17 the COUl'8 at the origlnal .tre .... 

Slnce the Baaaltl0 t~owe the land surtace has 
been .ubjeoted agaln to a period ot eleyation whioh has 
resulted In a reoe8s10n ot the eaa shore aDd the tinal 
eleYation or the ~epti81"7 sed1lllent& untll their upper 
aurtaoe has in placea reached altitudes appro~ting 
500 teet. 
1Q9l!9MIQ GIOLOClX 

0al7 two lIl1nerala, Oold and Tin, haYe proved ot' 
econc.lo 1IIpOI'tanoe. tn the area under reYl_ a.nd product­
Ion 01' 00~4 bas tor 7ears been Insignitioant. The 
present investigation bas been oonfined to those areas 
whloh are potenUall)' tin Dearing. 
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Tin ores occur both in the primary and in the secondary state. 

As a primary ore. tin is a constituent ot the many tin 
bearine Gre1sen veins ~hich occur 1n the marg1nal phase ot the 
gran1t , particularly in areas close to the granite-slate 
contact. Although the tin granite maT contain a small prop­
ort1on of tin as a const1tuent part, the source ot the tin ore 
both primary and secondary. must be regarded ss the greisen 
veins. Theoe vary considerably in ~idth although they seldom 
exceed two to three inches in width. The lateral extent of 
individual veins is not great but in tavourable positions they 
are numerous and resuTt rn ~n~ -formation of a zone of mineral­
isation. 

There are f ew place s wher the prl~arl ore is being won and 
even t hen the ope rators depend on the weathered condition ot 
the gr sn<. t e t o fmab J e t hem to recover thE re by sluicing. 

Ti n i~ a s condary sta te 1s being won trom the many open 
cut a~luvlal mlnes or the dlstrict. An~ to th se most 
attention nas been given. 

It ha s been shown t na t the deposition ~t Tert1ary sediments 
occurre j during a period of Dubsldence ot the land surtace and 
that a {,oI:tsiderable PO I ti n of the .' sa has been covered by 
BSBulti\.! lav" flow s " hic1, fil ... ed the s tream courses and 
depreseionG then existi ng . i th t he consolidation of the lava 
the course of v£lrious atrearas a s al t(; r ed. In many cases the 
net! stresU(s have folIo ied the edge of tr.e basalts but in flome 
tile streall.s have cut t heir bed inthe ba alt itself to reveal 
the unlerlying tertiary edlments. I t is apparent also that 
the SJbsinencc of t he I I~ sur ace t ermi .a ted at approximately 
the time of t he outpouring ot the l~vas a nd that elevation ot 
~he land Las since be en in progres • 

During the eleva tion of t e land. in late Tertiar,r times. 
the coast line gradually receded; and as a result ot denud­
at10n and redistribution of early Tertiary sed1ments, extens­
ive coastal rlats were formed. With a receseion ot the sea 
a succe ssion of coaatal terraces was formed on which waa lett 
the residuals of the early Tertiary sed1ments. It is expected , 
therefore, that 1n the wash of these terraces some high grade ' 
ore, comparable to that of the deep lead s , may be found. but 
in the flats it milat be expected th&t the general grade ot ore 
will be lower than ths~ in the more confined deep leads althouj 
some later channels cut and refilled 1n the original sediments 
may approximate in grade the ore of the deep leads. 
THE MO l ADS 

As early as 1;h6 year l8d5 Thureau InJ icated on his map .the 
course of the deep leads that were then known. Hid direction 
tor the Rinf'arooma. Ca scade. and !lain creek leade were 
determined accurately except tha t 1t i now considered that 
the Hlngnr ooma leads takes a more northerly direction trom 
Derby. 

In the y o ~r 1891 kontgomery discub se~ the general ~irection 
t the ulos el Roo Lead in the vicinity ot Gladstone and indi~­

ated i t s p OS lbl p, course in the vicinity of the township. 
In 19(,1 ,1 .H.'1'lI'elvetr 66 again gave consideration to the 

direction nr the ~ussel Roe de p lea~ and suggested that some 
boring be done to contirm hls opinion. 

The bor1ng was done in the year 1902 and in 1916 Twelvetreel 
again reported on the area. 

In 1925 Kye again discussed and ap~ed the various leads 
between Branxholm and Pioneer and indicated the corrected 
pcsition of thw Ringarooma Lead and its probable Junction 
wi th the Cascade. ~ain Creek. :eld. O. K., Gladatone and 
yniford Leads. The latter lead was the scene of operat1ons 

of the Pioneer Tin Company • 

• 
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'1'he operatioDa o~ the Kndurance Tin Milling 

CompaDT haTe o0llf'1rIDed the preaence ~ the KD4uranoe 
Lead aa trending .. ster17 along the souther17 ~oot­
hilla ~ the Mount Cameron Peaks. Bor1ng by the 
ooaPaDT bas proTed a oont1nnat1on o~ tbe lead to the 
.. at o~ the posit10n o~ t heir present operat10ns and 
its continuation atill ~urther wester17 Ma7 be assumed. 

There can 1M! 11 t Ue doubt tha t the maln RlngaroOlla 
Lead turned In a norther17 d1reotion at or rutar Derby 
and ita oontinuation ahould ooour at or a 11ttle to t he 
east or Winna1eab to oontinue ~ther north and trend 
with tue present oour •• o~ the L1ttle Boob7&lla R1Ter. 
Along the course o~ the L1ttle Boo yalla min1ng oper­
ations have Leen carried on ~or a oonsiderable per10d 
but it is evident that the greater part o~ t he lead haa 
ceen removed by recent denudation and onlT remnants ot 
the depos! t remain. FrOlR theae relllDB.nts SOllIe high grade 
or_-h.s been won ut operations r~ve general17 been only 
on a smal1 sca e. 

THJ.DO S~~ TIN DREDGE 

T • Dorset Tin Dredge is operating on the Dorset 
Plata looated on tbe lU.ngaroOllla River in the vioinity 
o~ its 3unction witnCorduroy vreek and about three 
11es to the north o~ Ploneer along the ma1n road to 

, GJ.adJItone. An area o~ 604 acres of which 12 aores are 
res1dential sites, 1s beld as leaseholds by the Depart­
ment ot Supply and Sh1ppine wh1ch 1a responsible tor 
the operation of the dredge. 

Prev10us to the oonstruotlon of the present 
dredge several attellPU were made to exploit the area. 

In the year 1907. the RingaroOlll8 Bucket Dredging 
Ccapany cOIIIIIlenoed operations and in three ,.eara produced 
1l4.2 tons or tin oxides and 209.40 oas. o~ gold. 

In 1906, the Dorset Bucket Dredging OmnpanT _IS 
tormed and atter ooapleting a boring oampaign oommenced 
operations 1n ground of an a erage depth ot 16 teet and 
ot a reputed grade ot 1.19 lb •• p.c.,.. In tour years, 
1907 - 1 0 ine1u.i ft, tb1a cOMpall)' produced approximatelY 
lSO tons of tin oxide and- 170 oaa. gold. 

In 1910 the Dorset Buoket Dredging CompallT walil 
re-organ1 ed as the South koun Camoron Tin Dredging 
CompallT and the plant _. altered and reparied. The 
CompellT appa~ent1,. oeased operations tn tbe year 1912 
arter production ot 6.4 ton. ot tin ox1de and 11.25 oa. 

old. 

~herc were no fUl'tber developments on the area 
until it was again taken up by the Department o~ SUPPlY 
and Shippi in the 7ear 1943 when oonstruction ot the 
present dre<lges was cOIIIIlIenoed. 

TIle present dredge is a modern ODe _ml~actured 
by P87D8 & Co •• ~ KnclaDd. It 1s electrioallY dri~.A 
by poweP .upp1ied b7 the RJdro Xleotrl0 0emm1ss1on o~ 
Tasp,·Sa. The buoket ladder i. c10ae ooupled oapable 
o~ disa1nB to a depth o~ 50 ~eet and the dredge has a 
reputed _pact t,. o~ lSO ,000 aubio yarda per -.onth. 
The .. terlal dredged 1. c1as.l~i.d by revolTing trammel 
Into .1se. auitable tor treatment b,. batteries o~ jigs 
by which means the tln ore i. reoovered, the tal1ings 
being returned to the paddock by launders over the stern 
ot the dredge. 



Oon.tl'Uotlon or the Dredge wu OOllllJaeted towards 
the en4 or 1944 end the rir.t reoord or pr~Uon 
Ilhowa tbat In 1944 a reooTer7 ... made or 3.979 toIlS 
or tin oxide rroa the treat.ent or 174,000 oubl0 7arda 
or alluTl_, aD average or .051 1ba. P.O.7. '!'he riret 
ocap1ete 7ear or operat1Dg ahowed a recovel"7 or .19 lb. 
P.O.7. rroa the treat.IMnt of 1,590,000 oubio 7arda to 
7io1d 135.5396 toIlS of concentrate. Throughout Ita 
life the hipest recovel"7 reoorded la one of .262 lbs. 
P.O.7. In 1948 when 1,662,000 7a1"da were treated for 
tho rOOoTel"7 or 196.00 tons of ooncentratea. 

The Dredge baa been the pr1Dclpal producer of tln 
ore in the Borth ... t or Ta_la and during Ih nine 
7ear. ot operatlollS baa produced 1041.5 tons ot concentratE 
contes.tng 766.513 toIlS or metalll0 tin Talued at 
~5 ,071. 97 together with gold, reoovered trom the 
concentrate., ot total ot 2,9220896 rlne os. valued at 
£29,433,J6. 

The tuture lire or the Dredge on Its present location 
Is eatt.ated at 10 Tears. 

800 WORU!G'Il!EB 
the Ari.,l. !19'. 

The _in Br1ae1a IUne 1a .ituated on the Korth 
BaDk at the Rlngaroaaa RITer at Derb7. ~ leaaea held 
b7 tne present ocapanr oover aD area ot 203 acre. a. 
ocapared with 572 aore. _ held b7 the orlglDal ccapaD;f. 
The 1_8e. exten4 In a .outher17 4lrectlon tor ._ 
dl.tance up the ea.cade River. '!'he _In worki s or the 
origiaal e0Bp8~ oOllSlst ot an exten.il.. open cut of a 
total depth ot approxlmate17 500 feet ot which 200 reet 
1a ocapoaed of Ba.alUo OYerOarden. ,"or t he .oat part 
the Basalts are .. 11 .. athved but tn the daeper .ection8 
1 t 1. in a tre. oOll41tlon and la 41ttlou.l t to re .. ve. 
The dritta In tho deep tace approx1mate 300 teet In depth 
and are. in ae_ral tine grained .anda and gravel. with 
ban4a or ooar.er material occurring in them. 

Pre.nt operaUoDa are betng carried out to the 
.outh ot the Rlngaraa.. RITer and .. In road In the 
Caacade Rlftr.~ t he roe,4WB7 up.treaa tor aa.e dlatanc. 
aD _a or Bhingle grOWld occurred bu t the present ta06 
18 tree of ahi .. le. 

Orlginal17 there were a mabel" or min .. operat1ng 
OD the Oaseade ~ead but tb .. e were gradual17 absorbed b7 
the Br1ae1a mine. At present the work1JtC taoe 1. 
approximate17 JO teet 1n depth and ahowa aD appreolable 
depth ot tailing. ooverlng the wa.h lett b7 peeY10ua 
workera. Shortage ot _tel" preftnted the original 
operator. tr_ elevattng thelr waah end the deeper ground 
_. In lllaD,F ca.e8 lert untreated. It 18 t hla ground that 
18 at present being worted b7 the Ocapanr. 

The _tel" .uPP17 is darived tr_ the upper secUona 
ot the Oa.oade River and Main oreell: and 1. dallTered to 
the mine with a head pres.ure ot J20 reet. These _tel" 
rlgbts beloaged to the OI"tpDal OcapaD,F which had, in 
addition, _tel" rtahta in the R1JtCaroaaa Rlftr and 
'aurloo RITer. ~ th ... latter lIOUI"Oe. water was 
dellTered distanoea or 20 and 30 mile. re.peotlve17, 
to the working tace where the head pressure _a 420 reet. 
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Prom the Cnccade sources the company has sufficient 

water over tho g;:-ell.ter part or t he year for their present 

J ope r ations and the R1ngarooma RiYer water is supplied to 
the Ormuz IUne. 

Figures recording the production of the Bllleele lIine 
are not co.plete but they do show that the II1ne has 
oroduced at least 13.500 tons of tin of a total value of 
£2,700,000 approximately_ 

THJ PIONZl:1.'R MI f 

The Pioneer mlne, now closed down, 1s perhap the oldest 
m!'.le 1n t he dlstrict. r . G. Thureau, in his report on the 
Sta,'nlferous Depee1tB at RingaroolM written In 1881, 
menti?DS the area exten ing from uby Fats to the Pioneer 
Tin I Ining Company's working s. 

P. B. Ny 1n hls aport on the 'ub-Basalt10 Tln Deposits 
of 1. he Ringaroollll. Valley h s recorded '," 1 t tin was first 
discovered by Wm. Bradshaw, who ap~li8d for a leaS8 in 1877. 
and the Pioneer Tin Com pany was formed 1n 1882. Re­
organisation of the cOIl,pany took place in 1900 and Nys in 
1925 stat,.d "sluicing commenced the SIL;!e year, and operat1ons 
have been carri ed out very successfully and continuously 
up tl1l the present U'Re." 

Operations eere continued till the year 19 33 when the 
Company was absorbed bT the En~urance Company. 

During the last two years of vpe ratione the Company won 
approximately 80 tons of Un trolll re-tr atment. Official 
figures of ~roduction are far from complete but they record 
that from 1900 to 1933 at least 14 .ililon cubic yards of 
drift. had b6en treated tor a recovery ot at least 9.100 
tons of tin. No estimate 0 1 total value Is ayallable but 
one recorQ shows that In 1926 an amount of £512,129 had been 
distributed aa dividends. 

It is also on record that as the lead was tested 1n a 
wester11 direction the grade became lowe r for t he bottom was 
falling and the surface was rising. 

The surface continues to r iBe in a westerly direction. 
It is • therefore, to tie e:-'pected tllat tne grade will contlnul 
to tall unlees the continuatlon of the lead on the fall to 
the Little Boobyalla Riyer can be determined by boring. 
With the 10s8 of oyerb ~rden the gr ad e may then be econolll1cal. 

THI K!'IDii C COMPANY 
Theuranoe Company is one of the principal producers 

at tin In the area and has an annual output of approxim­
ately fitty tons per Tear. The Company is operating on 
land situated in the vicinity of the township of South 
Mount Cameron at the foothills ot ount Cameron itselt and 
i. the holder 01' approximately 750 aores as mineral leases, 
together with water righte totalling 156 sluice heads. 
125 acre. as tai11ng. areas, 96 acres as machinery and pump­
Ing statlon areas and 238 acres a5 dam sites. 

The Company was formed in 1922 to take oyer the hold1ngs 
ot the Bndurance T1n Syndicate and commenced operations on 
leaoss about one mile north of t he township ot South Mount 
Cameron between Bradshaw's Creek and Gladstone. The ground 
varied in depth to 100 teet. Steam power was used to dr1ye 
Gravel lind Water pumps mounted to (I wooden barge. In 1928 
the power unite were augmente~ by the installation of a 
Deisel Engine but the mine soon closed down and for some 
years the only operations were those ot tributors. 
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In the 7ear 1933 when the Pioneer Tin Company ceased 
operations, ita assets were acquired by the Nnduranoe 
Coapany and their wo r ki ng. were equipped with electrioal17 
driTen Gravel and Water pumpe. Theequipment was still 
mounted on a Wooden barge. The power was generated at 
the ex Pioneer Company's 1,}OO H. ~. h7c1ro-electrio power 
station situated on the Frome River near oorina, a distanoe 
ot about eight miles f rom the mine. Water tor sluioing 
operations was obtained trim the Ringarooms ~iTer and a 
PllJlping station, eleotrically driven, was ereoted on the 
river bank and commissioned in 1935. The water is deliTered 
a distance ot approximately a mile to the working tace, the 
quantity delivered bein6 about 42 eluice heade. 

'he early operations ot t he Company were Ilnproti table and 
a bori~ campaign wae carried out to d etermine the higher 
grade portion ot t he lead. The boring Elhow.! that the lead 
varied in grade , depth and width and that the mid section ot 
the lead for a i tanc6 of approximately balt a mile was 
narrow and t oo low in grade to be pay~ble . It ahowed al.o 
that the lead extended westerly beyond the oene ot present 
o.tJe ra t ions. 

The Company cOLlineooed operations in the higher or 
eastern end ot the lead but in 1945 the western s.ction was 
opened up and sluicing operations -commenced at Clitton Creek. 

The grade ot ore treated was not 10* t or official figures 
show that tor the period 1935 to 1946 t he quantit¥ treated . 
was 3.926.00 cubic yards for a recov r.y ot 1.311 tons ot 
concentrate, an average grade 0 0 .75 Ibs . p.c.y. Thi. 
grade has b een f i r lT .ell maintained sines 1946 although 
a lower grade was treated over the years 1949 and 1951. 

It is to be expected that f uture operations will be 
towards the development ot the western extension ot the 
lsad towards the Little Boobyalla River but bore re.ults 
suggest a fa1l1ng ort in grade 1n this diote6t1on. 

Xlii lW!CA HIN6 

~he Banca Kine is . i tuated on Simpson's creek, a 
tributary of the Boobyalla River, about nino miles north 
from the township of W1rmllleah . The present proprietor, 
Ilr.R.L.Rainbo'li' , 1s t he holder of 39 acres he ld as mineral 
leases and Dru sit es totalling 35 acres . ater right. 
for a total of 13 sluice headG are al.o held. 

The or1ginal lease of 30 cres i n t e Banea area was 
takm IIp in the year 1934 by IoI r. II. . ' cDoUgall . In 1935 
~he lense ' transfe red to Me sr . P. B. Dutton and 
l~. L . Rainbow al.t! 1n 1940 was transferred to P. B.Dutton. 
In 1947 on his return trom Aotive Service, Mr.R.L.Ra1nboW 
purchased the property and has been operating there ever 
aince. 

Records ahow that to the year 1941 a total yardage of 
44,350 W6 treated for the r~oyerY of 1~187~itonf of 
.on tntrate egntalnln~ 1~.2 ton~ of m ~all c \ n 

valued st £10,b2. Between 1 41 and 1947 production was 
not continuous and was value~ a t less than £1,000 whilst 
the reeoTer7 between 1947 and 1951 was 15.829 tons of 
concentrate containing 12.771 tons of ~etal11e tin Talued 
at £9 ,593. 

A eonsiderable area has been worked in the Ticinity of 
Simpson'. creek and it and its tributaries have been 
worked from the junction with tne Boobyalln tor upwards 
of a mile upstream. 
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Mr. Rainbow makes a rule of testing his ground ahead of 
the workings and for thIs purpose uses either a small post 
hole digger or an Auger. Be is aatisfied that a consider­
able area of land of an economic grade is ayailable. 

An exam1nation of the working face shows that the drift 
contains a fair17 high proport10n of clayey material but 
respond. readi17 to treatment with the nozzle. Seam. of 
coarse wash are y1sible in the drift which appears to carry 
some tin throughout tor the present workings are not being 
botto.ed. 

It is the proprietor's intention. at a later date and 
with an 1mproved water B\.\PPly. to elevate the dr1ft at 
present lett untreated. The daily throughput i. appro x-
1_te17 50 cubic yard. and the ;rarly reoovery is 1n excess 
of three ton. at tin concentrate. 

In the year 1940 .o~ boring was done under the super­
yieion ot the Department ot Mine. 1n the vic1nity of Banea 
workings on the flat through which Simpaon's Creek and the 
Boobyalla RiTer flow. To the east of the r1ver the boring 
proved deep ground which was begoming deeper towards the 
east. Some of the bores proved high grade 'r1ft and .ome 
of the bores failed to reach bottom. Tho pos.lbl1ity ot 
deep ground containing h1gh grade wa~ should not be 
overlooked. 
'1'Ifl!: TAR HtI.L MINI 

In the Gladstone district the most important operator 
is the Star Hill S;rndicate which holds. in the name of the 
manager. Mr. H. C. Lawr;r. a total of 113 acres as mining 
l easos and is an applicant tor a further 35 acres. Seyeral 
water rlghts are also held alt~ough the water being u.ed 
i. at present drawn from the Moun C ... ron Water Race Board. 

'l'he yndicate originally worked the Star Hill area. from 
which it took its . name •• ituated about one and a half miles 
south from Gladstone along the GLadstone-Pioneer road. 
Operat1ons were commenced in 1935 using water from the 
ount C~eron aace which was pumped to the working face 07 

eteam power. the pump being designed to de11ver 900 gallons 
of water per mlnute, eix sluice heads. against a head of 
200 feet. The pipe column or 11 inch ~to~z had a maximum 
length of 4.000 teet whl1st the worklng face was 130 teet 
aboye the water euppl;r. Operations were continued at the 
Star Rill till the ye r 1939. Burlng this period of 
operations tin ore to the value of more than £7.000 was 
won and work ceased only when the available power wae 
insufficient to deliver the water ~t a reasonable working 
pressure. 

The formation b elng worked oone1sted 1n part of alluvial 
drift and grayel and In part the weathered surtace or 
pegaat1tic granite In which ~umerous tin- bearing veln. 
obcurred. It is considered by the n~nager that the grade 
of ~re remalning 1. aurr1c1ent to warrant its exploitatlon 
prov1ded an as.ured euppl;r of water was aya11able. With 
H7dro-Bl ectric power now available it i s suggested that 
wat r could be taken trom the Ringarooms iver and puaped 
against a head . ot 300 f ee t to economicall;r work the rema1n­
Ing ground. 

In the year 1939 the ste .. plant w •• moved to the site 
ot the present pumpin~ station on machinery site 4W/39. the 
slte of the Syndicate. Da.. This is aituated near the head 
of ~amar Creek and to the east of the Rlngarooma River. 
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Por several years operations were continQed with the 

ateea plant aa the SOQrc. ot power, and a large area was 
treated in the Tioinity of and south eaat.rl7 along 
Harden'a RaTine. 

The ground being treated here 11' ••• imilar to that at 
Star Hill in being partlJ alluTiw. and part17 the 
pegmatitic tin bearing Teins in the weathered graDit •• 
The blgb working costs ot the stea. plant rendered profits 
uneco-,,'O and a change was made to Eleotric Power sQPplied 
by the Bydro 11eotric Commission. 

Two 125 B.H.P. electrio motors cOQpled to 7 to 8 inch 
Thompson's pumps were inetallt;d at the DII. l1'e. ~::ll 
pQmP i. capable ot delivering 1,250 &~ll~~¥ ot water per 
minute against a head ot 250 teet. One ot the.e units is 
Qsed to PQap water direct to the working face whilst the 
second QDit is used to pump water to a bigh leTel dam 
130 teet aboTe the level ot the pwzp. Prom here a 100 
B.B.P. electric .ator direct coupled to a 9 to 10 inch 
Thompson's puap i. used to give 150 teet ot pressure at the 
working faoe. 

T1n to the Talue of 666,000 has been won trom this site. 

It ts of interest to note that in the year 1906 Mr. 
A.If.Thomas A.ll.I.C.B. gsn •• al unage. ot Cybele 'rin 
" 1ning Co. recoamended to his companz's directors that· a 
po er unit of 1200 H.P. be installed on the bank ot the 
Ringaroo~a River to pump 45 sluice heads of water through 
two 20 inch rising .. ins a height ot 330 teet to giTe 
pressure to giant nozzles on the hill. 

The area held by the present Star Hi:"l f;rndtcate JIIOI~e 
or less OOTera the aren held originally by the Oybele and 
the Garfield Co.panies, the latter compall,. having ta1led 
because water was deliTered to their working taaes at too 
low a pressure and in inlufficient quantity to give a 
profit"le ;yield. 

PARiI. GROVl<S • HIDHARDSON 

The Park, GroTes & Richardson party are operating on 
leases situated on the we.tern banka of ~~; Mussel Roe 
RiTer about hree quarters ot a mile south trom the 
Glad.tone - Anson Bay road. The araa held ~o mineral 
leases covers 30 acres and we er rights tor 20 sluice heads 
are also held. I 

The perty is operating with w~ter dra'~ from the Mussel 
Roe River and io deltvered to the working face bT a D.N.X. 
6 c;ylindor HercQles Deisel engine. capable of de1tTering 
}OO H.r. operating an 8 inoh pump to deliver 12 sluice 
heade of water. At the working face a 6 cyllnder Hercules 
Diesel engine oapable of delivering 90 H.T, ' ls used to driTe 
an 8 inch gravel pump. 

Tne mine is oituated at the northern ond ot hD area, 
adjacent to the riTer, which waa selected in the ;rear 1945 
to be te.ted b7 boring. Some boring was carried out during 
April and M87 of 1946 on the southern end of this area to 
show the presenoe of a narrow lead of tin bearing drifts 
whioh revealed an aTlrage depth of 27 feet and an average 
grade or 1 oz. P.c.T. 

The party is operating on a tlarly extenaiTe low l7ing 
flat only a taw teet above the level 01' the river. The 
firet site selected for operations was abandoned part17 
due to flooding and partly due to the low grade of ore 
treated. At tho aecond 6ito a higller grade ot ore 11'8.6 won. 
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In t h. tirat two I'Wl. at the tirat al te a total ot 
29 bag. ot ore was won whilst at the second slte the 
tirst clean up li.lded 22 bags of concentrates. 

A)(BIW HILL IIINE 

Th. pre •• nt holdings at the Amber Hill mine cover an 
area ot 53 acrea h~ld as a consolldated l.as. in the 
name ot J.T.IB1.1d •• 
OriginallT this l.ase wa. held b7 II. J. Grov •• as a 
•• ri •• ot ... 11 l.aa •• ad~oining .ach other and weI'. 
eonsolldated bT Grovea in the lear 1917 and r.mained In 
torce till the year 1935. During tbat p.riod eonsld­
erable work waa carried out with a limlted .uPP17 ot 
w.t.r obtained trom the head ot Amber Creek wh.re a D .. 
alte ot on. acre wa. h.ld. Th. pr.ssure at which the 
water was u •• d at the tace waa low and g.neral17 waa 
oalT the equiT81ent ot the h.ight ot the working tac., 
fro. 50 to 70 teet. The aeetlon at the working tao. 
rev.al~ a tail' proportlon of c18TeT material and near 
thebottOIl a band ot cemented wash both ot whlch w.r. 
ditficult to tr.at with low pressure water. DrT w.ath.r 
in the y.ar. immedlat.ly prior to 1935 .ade protitable 
operatlon impo8sible and the l.ase. were torteited in 
1935 when Mr . J.T.Shield became the new L.saee . 

In the year 1937, by arrang.ment with the D.p.rtment 
ot Minea, aome boring was don. on the Amb.r Bill 1 •••• 
wh.n 53 ~I'.a ot a total tootage ot 3,155 teet weI'. 

I complet.d. / 

Th. record. ot thia boring ahowed that • channel, 
Lead, exiat.d on the l.ase, in whlch high grade tln 
or. accurred, at depth. ranging to 73 teet below the 
aurtace. 

I 

Th. mine wa. idle Wltil .ln 1949 it was reviT8d and 
.qulpped with a -DNI H.rcules D.iael engin. ot six 
cylinder. u •• d to op8ra~i an 8-1nch pre •• ure pap to 
deliver water to the wor~lng taoe at • pressure ot 
approximately 75 lb.. to the square Inoh. Water wa • 
• upplhd by the lit . C&IIH9ron Water :iace Board and •• 
d.liver.d b1 wat.r raoe . to a ~am .ituated at an altitude 
o! about 50 teet below the bottom ot the working tac. 
anJ SO~8 _!~Jlht._h\lnl:!r~ed t ee t distant theretrom. 

Production commenc.d in 1950 and In the period 1951-52 
operations .are reapona1ble tor t he production ot 1'4.140 
tona ot tin ooncentra~e8, valued at £8,455. 

Operation. were disoontinu.d In JIl17 1952 when the 
lead narro.ed ~~ sucn an extent thnt the proportion of 
overbQrden to be remov.d to ensure afet1 b.o... too 
great tor. oODOJllic Ji1nlng. The world.~ cUd. however, 
confirm the pr.sence ot the lead su¥geeted on the bore 
plan and confirmed .lao ita dlrect10n as b.ing aouth­
ea8t~rly. 

Thoagh production tliurea ure It.complete ... veral 
quarterly return. allOw both tbe yardage t1'8at.d and t h. 
concentrat •• rocover.d. Th.se abow that 10 Jilne 1951. a 
recover7 ot 0.71 lb. P.C.T ••• a mad. but ganer.l17 the 
recovery ranged from 0.47 to 0.43 lb. P.c.T •• which ia 
approximate11 half the grade 8uggested bT the bore plan. 
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North ot the Amber Hilla workinga and parallel to the 

road to Gladatone a second series at workings occur. These 
workings au,sest the existence ot a seoond tiD-~earlng 
lead which lies acre or less parallel to the Amber 8111 
lead. To the Bouth east of this position work b7 Kr. 
Standage failed to confirm a continuation at the leads 
in that dirsction and to the est ot Amber Hill the 
workinga of Peacock Creek suggest that the lead terminated 
betore reaching the vicinit7 of the Ringarooma River. 

FUTURE OF '1'llli I DI~STRY 

The toregoing refe rences to the working !llnes ot the 
district are far from complote but the7 serve to give 
soce of the history of the mining development there. 
Reoorded tigures reveal that the annual output ot tin ore 
trom the north-esst is ot the order of 350 tons which 
compares ~tavourably wi t h the tigure quoted by 
... G.Thureau in 1881 when he referr.~ to the tact that 
fully two-thirds of the Un., ork:s .ere idle due to 
shortage fU water. but in t he year previous 1.500 tons 
ot tin ore were ship ped from the port of Boobyalla. It 
is to be eXpected that after a period of 70 years at 
operat!oDs some falling off in production. particularly 
where the product is derived from alluvial deposits. 
must take place but even in those times the fields were 
troubled with water shortage. Progressive elements 
even then were advocating the installation ot pumping 
plants to delIver watec to the higher lands to overeo .. 
water shortage and prevent lo s~ of operating time. It 
is worth7 ot note that at least as far as the Gladstone 
tield is concerned the entire product. with one minor 
«xception. rea~lts tro. mines operating with water 
delivered to the working taces at prvsBare a~gmented 
by mechanical means. either of Dei.el engine or 
Electrioal power. Although most ot the mines are 
dependent on water froll t he Mount Cameron .Water Race. 
one at leaat ,~s operating with water dl'awn direct trom 
the Mussel Roe River and pumped at presBure to the mine. 

Aa tbo graator part or th. land . capable or being 
.. orked b¥ _tor Wlder grav! t¥ t'rom t he present sources. 
has been exhausted. the possibility- ot pumping water 
direct ·from ~ndependent sources must be conaidered in any 
tUlOure III1ning operations .of the district fo r even those 
mines which '!It present can operate w1t h a gravitT fed 
supply seldoD are able to maintain full production during 
the dry" eat er months of t he year . 

Fu t ure production in the field will depend on the 
develoFment ot -

The remnants of known leads. 
Areas of Terrae d lands . and 
Broad tlat. of re-distributed 
Remnants ot' the known leads • 

Tertiary gravels. 

• ost ot' the preaent inlng operation. are directed 
towards the recovery of ore from tlls remnants of known 
leads and possibilit1es exist for expansiQn in that 
direction. The principal operators are the Endurance 
CompaDT. the Brl.eia Company and the Ornuz Kine . which 
are working the Endurance . the Cascade and the Arba 
lea·}s respect1.ely. Operations on a sl8ll1ler scals are 
being carried out near Pioneer on the Wynitord lead by 
.easre. Wood and Slatter and on the Weld lead by Mr.Boon. 
In the two latter cases small remnants ot high-grade ore 
arO being tre&ted. 
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With the prinoipal operators, though re-organisation 
of the o"panies has taken place, their mining operations 
have been more or less continuous with the Bri.eis and 
the Or.us being tortunate 1n having a water supply under 
gravity eufficient to mainta1n operations for moat of the 
year. The Bnduranoe Co.panT pump. their water to the 
working face with electric power generated at the1r power 
station on the Frome River. 

(2) Areas of Terraced Lands 

~e~races lett after the action of the sea on the 
Tertiar,r deposits during the period ot Tertiary elevation 
are of two types. 

Narrow terraces ot Undisturbed sediment., and 
Karine terraces formed by wave act10n on the 
tore shores. 

(a) Narrow terraces of undisturbed sediments have been 
lett In a number of places, partioularly on the northern 
slopes ot Hount Cameron. In this locality there are a 
number of comparatively small areas of shallow ground 
trend1ng more or less parallel with the mountain although 
extenaions northward may ocour. The ground ia generally 
shallow and the depoaits are irregular In that they .are 
not cont1nuous occurring as isolated areas ot limited 
extent. The bottom ia uneven and in parts the northern 
extenaions adopt the characters ot a lead in that they are 
the remnanta of Intll1ed gullies, the further extensions 
of wh1ch have been denuded. 

(b) Karlne Terraces formed by wave action on the 
foreshore are characteriaed by the ocourrence of shingle 
beda. Bome of these terraces are fairly extensive and 
represent the accumulated Talus lett on the receding 
coastline as the land was elevated. With the Shingle 
some of the earlier tertiar,r sedlmenta have been re­
deposited. The "grade of ore won from these terraces 
1. ~arlable and is, In general, lower than in the main 
leads but profi~able operations are at times possible. 
To a great extent the area being treated by the Dorset 
Dredge is such a terrac~ and at Swain's workings, upstream 
fro. the dredge , a good example of such a terrace is vis­
ible. 

TWelvetrees records the ocourrence of similar sh1ngle 
at tbe Edina Kine whilat almilar shingle has been seen at 
the Black Duck, Dobson's Delta and on the west bank of 
the Boobyalla River about one and a halt miles trom ita 
outlet. The latter area occura on an extensive flat area 
extending upstream along the river for a distance ot 
perhaps two miles. 

FUTURE .INING OPERATIONS 

While it ia to be expeoted that the present operators 
in t he district will be able to maintain, more or leas, 
tbeir present rate ot produotion over a turther period 
ot years, future mining operat~ona muat depend on tbe 
finding and development of new areas ot undeveloped landa. 
So.e ot thi. land will be located close to those areas on 
which present operations are being carried out but for 
future auccesa in t he industry new areas must be t.ested.-

In the report on the Eddystone Quadrangle , an area in 
the vicinity ot the Kussell Roe River was seleoted as a 
potential tin-bearing area. It extende southwards along 
the river from the Gladstone-Anson Bay road for a distance 
of approx1mately two miles. Some boring was done in 1946 
by t he Department ot JUnes on t be southern end of the area. 



The results conrir.e~ the presence ot a narrow tin­
bearing lead trending in a north-north-we.ter17 
direction. The wbole of the area was not tested bat 
recent17 a .ection ot the flat situated within halt 
a mile ot the road ha e been opene~ up and profitably 
minr d by lIeser e . Park, G·roves and Richar~son. 
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In t he r eport on the Blue Tier Ql1adrangle an area 
was referred to a 8 potential 17 tin-bearing. The area 
is about three s.uare miles in extent and is situated 
near the Great ~rh6er RiyUlet at the point where the 
Glal.tone GOUld's Country road crosses the RlTalet. 
Thi s are. has not yet been tested. 

From the present examination i t is considered that 
in the vicini t7 of the Bar,ca IIlne thore oocllrs an 
exten.ive fl.t, extending more or l8s. fro. the Boob7alla 
River easterl¥ to the Little Boobyalla River, wbich i. 
potenUal17 un-bearing. SOlIe of t be low ridge. of tbe 
area are Basalt capped but the greater part ot the area 
has no Basalt and the area shculd lend itself to testing 
by boring. 

Som8 boring has alread7 been done on the western 8ide 
ot the f lat b7 botb the Department of Kine~ and b7 tbe 
Bndurance Company. This boring has shown that Un ore does 
occur in deep ground neaL' the eastern boundar7 of the 
B~ holdings. It is to be expected that further 
boring will disclose addttional reserves. 

Along the Little Boobyall. River on the back road 
fro. Herrick to Boob,alla at a di8tance of about seven 
.ile8 fro. Herrick, a broad flat occurs whicb extends from 
tbe road we8terly to cr088 the ri~er. The tlat extends 
for at least a aile snd a half along ' i~ river and ie 
ad~antageously situated to contain tin ore. 

From tille to ,.tille aany lea8es have been lV Id along the 
Little Boobyalla River and small working s are oe *0. One 
operator is at preeent working hi8 8ho~ near the Aead of 
tt.a r1ver and li sUe'lI workings have b en in operation 
during the wet eea80n tor a number of years. Xr.P.V.Cros8 
21180 has a holding at the intersection of Walpole Creek 
with the ri~r and prospecting along t he river.., be 
profi~able altbo~eh operations will be limited to the wet 
.eallon. 

Within a .tle and a half of the .outh of the Boob7alla 
River snd exten~ing southerly along the river there ie an 
extensive fl~t. Some mining has be n ar riea out to 
reveal ~n r ee of nhingle which was proved at one point 
to be 25 f eet in depth. The grade of ore hae not been 
accurately determined but it is con.idered of mediu.. grade 
bJ the Operatore. The flat is a continuation of the ODe on 
t he east side of the river on which Dob80n'. Delta II1De 
i8 8i t uated. At bson's Kine ~h1ngle ot high grade has 
been worked and it 1s to be expected that at leaet eome 
part8 of the continua tion of the flat will contain ore ot 
a comparable grade. The tailing8 at tne Delta Mine are 
considered high gr8de and local reports a sort tnat re­
treat aerLt of the tailings has on occaeions proved profi t­
able. 

From Mount Cameron northerl, towards the Ringaroo .. 
River and beyond there 1s an ext ensive area of flat 
country. The workinge of the Native Lass , Kcho and 
Vulcan mi nes, toget her with the nuffiber ot small workings 
oloser t o the mountain 8how that tbe area is in part tin~ 
bsaring . Some boring has been carried out on the northern 
slde ot the rlv~r but it is considered that turther boring 
would reveal additional reserves of tin. 

, 
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In all instances consideration m~st be given to 
the provi.ion of an adeq~ate water supply. A s a 
general rule it would be tutile to depend on storage 
ot water a. the cost ot oon.truction ot dams would be 
prohibitive and in tawplace. only would the c&tohaent 
warrant the expenditure. With the exi.ting water 
supp11es the 11 IIi t ot usetulnes. hallbe~m reaohed tor 
the exi.ting III1ne. ar e uaing the full outp~t ot the 
present races. Por futu" lII1n1ni. therefore, the water 
supplies mU8t OOm! trom the exi.ting streall8 and mining 
operations be oontined within the area where it is 
eoono.ioal17 p08sible to deliver water by pumping plant. 

GEOLOGICAL WAP 

A geologoial .ketoh map ot the area examined has been 
prepared. It 1. based on the Aerial Photo .. aphs ot the 
area and vario~s land and III1neral oharts ot the district. 
Use has been made ot maps already published and alter­
ations and additions have been made where necessary. 

In so_ part. of t he area where workings have been 
made the tormationa have been reoorded aa Tertiary sands 
and gravels altho~gh aluioing operations h ve removed 
the greater part ot the tertiary alluvials to expose the 
~~.~1ng formatloaa either granite or slate. The areas 
are, theretore, compo.ed e6sentially ot granite or slate 
bllt the remnant. ot t he tertiary sediments may be tin 
bearing and have theretore been reoorded as tertiary. 
In some ot the areas reoorded as slate 80me .urtaoe 
alluvials may occur but .late outcrop. on ridge. and in 
the deeper gullies sugge.t that at shallow depths the 
alluvium would y1eld to slates and 80 t he areas have been 
mapped as slate areas. . 
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