
.' 

1 

GEOLOGICAL £XANINATlOV 

0/= mE: cCU\l'TRy 8~ 
THEE kiNG RNa<. · 8t' kING 

WIU-IAN RA"'6£· , 

INo.13.) 

HEPORT BY lIR. L. K. WARD, ASSISTANT 
GOVERi'DIENT GEOLOGIST. 
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I }I.\\"X the honour to present the tollowing report 
upon t.he results of my examination of t)~~ country nlong 
the LlIId:t Track, IYlIIg betwe-en the KlIlg HiveI' and 
tile King Wi Ilium Hange;-

I.-I:"YROD1.:CTION . 

In accordance ,,-itlt instructions recein.><I, I left Laun. 
('('stall on 18th February, and ha\'ing been reca lled, 
return("(i thel'eto on 9th .April. . 

In the field work I was nssist«l by ~1. Donoghue anti 
W. ::;tow;\rt, two experienced prospectors with a good 
know)wge of the West Const. . 

The examina.tion of the western section of the rail­
way rouw, was commenced at Gormanston, and the party 
1Il0\"OO eastward, e3amining the coulltr~{ 011 the ,,·ay. 
It was originally intended that a junction ~hould be 
effected "'itlt Mr. Tweh'etr<->es' party, which was mOl'iug 
towarus the King Willium H.nnge from the Tyeun3 end 
of the route. The time allotted pron:Ki insufficient for 
this junctioil to be mnde, and a small central strip of 
the Great Western Unilway route remains thu& fnr 
ull('xamined by the Geological Survey DepllI'tDlent. 
'l"here is, howC\'er, good renson to beheTe that there 
occur in this unexamined strip no essential 'tal'iations 
froll1 the gEological features of the country which came 
ullder obsen'atioo by either lir. Tl\"el\'('tr~ or myself 
at the furthest points reachM by us. 

The western portion of the proposed rnihray route fol­
lows, for the m06t part, tbe course of the Linda Track, 
and our io\"estigation of the country "as therefore mode 
from thifi track. 

The methods of the im'estigatioll of the area .. ere 
especially chosen with n view to the prospecting of the 
country for luincral contents. 'ihis investigatioll on 
either' side of the Linda 'frack took our party o'"er a 
lnit" area of country, and the general geological fell­
"tures "'al'e noted, and arE' reconled on the geologiclll 
mup which i. attached to this report. 

1.'he benriJig of the general &eoiogy of the district on " 
the Ilucst.ioll of the postiible occurrence of mineral wealth 
is indicated, 8S far as possible, in the following pages. 

One area was met with-at the source of the (;oiling· 
wood 1C.iver-whieh afforded indications of the POlSSI­
bility of the djscovery of metaUic ores. We .-ere unsuc· ' 
<-'(!Ssful in our prospecting of this area, However, the 
time which could be given to this particular strip was 
q uita iU6ulficicnt for a thorough inveatigatio"ie arid the 
Hooded condition of the rivera during the who time of 
our shty at this spot serioueiy hampered the work of pros­
pecting. And it must not be supposed that su(,b pros­
pecting ",ork as was possible during so brief an explora_ 
tion constitutes a conclusive test of the country 
examined. 
-It was, howe,'er, sufficient to gi\"e an idea. of the geO-­
logical conditions existing in the arca, and to enable 
general conclusions to be drawn as to which areas lUny 
most reasonably be expected to carry metallic ores in 
payable quantities. The facts thus noted should sene 
us a. bnsis upon which p,'ospcctors can conduct opera· 
tions in the future. An mdic:ttion is gi,"en, where 
possihlc, of the t,)"pes of ore deposit most likel~' to bc 
met with in the areas which do curry metallic minerals, 
or minerals such as tourmaline, which are commonly 
ns~ociflted with the or('s of some mctals, 

Sillce, in pr~ling eastward from Gormnno;ton , a 
minornli?cd nren. of notnble wenlth WIlS the stnrting· 
point of the expedition, it will be appropriate to ghc 
a brief summa ry of the outstanding gcolottical features 
of tho ~lt. L\'cJl arC'a: for it mh:z:ht " 'ell have be.Pn 
('xpccted thnt' the mincrnli1.ed 1.ono of the West Const 
Hnll!?;e would c:dond to,~anIR the enl't. " 

Th(' ahrll-pt "Iterntion in tho gcol~ical fentures at 
til(' King Un-er is most marked; and, In the 4.':lrch for 
metallic orcs in the :loren. lying to tho Cl\l't of thi" ri"cr, 
it is ll('ce-:~sary to form some genernl idea of the relation 
of the ores of tho :'Irt, T,yell to the genoral IP,;t.·.,logy of 
thnt district, tho conditions limiting the orc-bearing 
part of the district. and the relation of the ore.benring 
portinn to the neiJ?:hbonring area. 

ll.-OF-OLOGY, 

The .lIt. Lyell Di"~trict, 
Tho followiTll!; hrid shtclnl'nt of the geoIOQ:ic:l,l fcnturl's 

nf tho :\Tt. T,\'{'11 Ilistrict j" merf"ly nn outhne, The 
out~tn1\fljng feilturcs only nre m(>Dtioned, for t~ ren.o;on 
that no detailed inVC'!o>tigntion has yet been DOMlblcJ and 
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ft full R('('uratt" IIc("Ount. cnnnot. be Itinm ""jthout IHI 
exhnud.i"e examinntion of the Area. 

The principnl rock formntions "'hieh ronstitut,c tile 
ol't'-benring portion of the district nre two in )lumber: 

(II) The .lit. LlI('U ~chj'hJ whit:h oon~titut(' th~ out('r 
5chistOfle nlontl4, of II belt of porphyritic igneous rnckl\ 
whieh appear in an uncru,.:hed ~Rte further to the "'('st. 
These rocb lire "ery variable in appeorance, but the 
writer ,,"ould unhesitatingly cln"iiry thf'm ns d(,l!.!' rit('(l, 
for they are exact counterparts or rocks ",I1 ' ''''h lu' hilS 
es:unined in detnil nt lft. Farrell. 

The age of thcl'C iltllt»Ou" schists hm; not ~·t·t bppn 
quite definitely determined. Th("~' belong, Arr,roxi. 
mRtel~'t to the llIiddle or lower portion flf the ::si IIl' ilill 

systenl. " 
(b) The n'e.st CWlt Con.!llon.erotr. 'Which forms thc 

main part of the cnpping of the higher portions of the 
range near Queenstown, . 

This conglomerate is essentially a quartzose one, ' nnd 
contRins pebbIet. of RII "Arieties of quartz, qunrtl!:ite, 
nnd quartzite lichist. The Intter pebbles Are undoubtetlh' 
ueri,'oo from the quartz schists lying to the eastwRrd. 
and described below.· 

The relation of thM conglomerate to the il,!lI('ons 
schist.& of lit, L,'ell has not beeD worked out, If they 
do pro"e to hI"''; been formf'd lJubsequcnth' to the soli .u_ 
ficotion of the igneous rocks, the fact that PE"bblel5 or 
the Intt(>r are ab~nt from tbe mng of the conglomerate 
is indeed remarkable. This charactel'istic "'86 round 
by the writer to be a feature of the SRme conglomernte 
in the lit. Farrell field, to the north'R"ard. 

The age of the conglomerate is thul far undetermined .• 
It ha. t-n recordedt that in the Zeeha. field the 
tTpper Silurian rocks lie upon the cons:lomernte, but 
there iI 10 far no e"idenoe collected to prove the e:s:nct 
10"'er limit of ap, Tbis is, of coune," an important 
point to be decided .in order that an opinion may be 
formed as to the likelihood of obtaining "aluable min­
ernl deposit. enc10eed within WOUI of tne conglomernte. 
Thus far wo may say only that the conglo~erate hnd 
already been built up , before the principnl ~riod of 
ore-deposition in the 'Vest Coast region. It II, thcre­
fore, apparently po85ible that lod. mo,f be contained 
within it, if the other. necessary condltionl are ful· 
filled. The conglomerate body is Rt least worthy of the 
attention of prospecton, who ha,,1 hitherto regarded it 
.1 quite unfa,'ourable. 

There ia a necessity for a detailed examination. of the' 
contact between the igneous schists 'and the conglomer­
ate. There is a tenden"1 to look upon the sedimentary 
rocb as a atrati&ed .. nee laid down upon the $Chists. 
Tbi. matter, hotreTer, requires further careful in"etiti­
gation before it can De .~ted. , 

To the west 01 Mt. Lyell undoubted Silurian rock< 
oceur. Tbese are a aeries of shales. sand.stones, and 
limestones, of which the only economic apphcation thus 
far made ia .. fluxing material for the lmelting of the 
co~~rMM. . 

On the eastern fall of the ridge between )It. L~'eJl 
And Mt. Owen there is a vast ma58 of mOrAmic 
material !lathered together at' the head 01 the Linda 
Valley. 

In addition to this formation, there are some frRg. 
ments of former sedimentary deposit", the greater portion. 
of whicb has been denuded away by the net ion of the ' 
Linda Rivulet. These are unimport.ant commerci.n~·. 

The principal ore-bodies of ' Mt. Lyell are ' situated in 
very close proximity to the junction bet,,-een tbe ·schists 

.and con~lomeratel and are popularly termed " con~oct 
deposits. The oojections that may be raisro ognlUst 
the use of this term cannot here be fully diM:us!,('(). 
The ores are situated at the junction of the s('hists and 
conglomerate-not because they are derh'ed from eitl~4!r 
of these formations, but because tlJe channels filled wlth 
the metallic ores ha.,'e (for ",MOns thus far undetcr· 
mined) follo,.-OO a direction which closely coincides lI'ith 
the boundArY between the two formations. 

The or.bearing channel is marked out at the !oul'fnce 
b~' the occurrence of hematite, , 
. The whole region is traversed by a \'ery complicnted 

series of fuults, and the relations of the ·or('.bodieJo( to 
the ,'orioua fracture-systems ha,'c yet to be work('(1 
out. 

The mode of orij2;in of the ores does not "rem likel~' 
to pru'·c different in essential particu\an from thnt of 
the mnjorit~· of other "~est Const oreS, . 

or the latter, those which h:n-e ~n cllrdl;'lIy ~tll t~I(."J. 
nppear t() hl\\'e ~n introduced from below III ~ollltlOn. 

Tho ore~ themselves in the Mt, L"ell Di~trict are of 
I;om~~·h .. t ""rying types. .The lit. Ly(>l) or~ is ~ .~lenfO(l 
p~'nhc (Inc; thot of the I\orth LyclI )ll11c Is n .. ah{·coll~ 

• Vide '""m! p. 14, d Uf. 
. t O. A. Weller: Report on the 7A"han Sihualt·ed Milling Fit·),I, 
1904, ) •. 3. . 

bornite orc j tll(~ Lyell Blocks Co. hns mined cllprifernll~ 
C"lny". nnd, be,..ide6 thcso, t.hcre nrc nlnl1y y.on~ of I'ClliNt 
irregularly impregnated with metnllic miJlernls, 

It " 'ill bo seen from the fOJ"e):oinl:t lu.'t."unnt· of till' 
sllli~nt geological feRtures of the ~'1t, J.y('11 J)i~trict tlillt 
there are m!.!lIy "ita) question!t to be soln>u hefore Imy 
I'Itntelllents c:m be mnde with regard to th~ pf":f'ibln 
oxt('no;ion of these orf'rbodi~. 'rhe uet'<l fOl' the 601utioJl 
o( th('5(" problems is urgent , for the f'nke of ret-onlinp; 
information that cnn be omployoo by those ('ngngl'(1 in 
th(' ('xploitntion of tho neil::hbnul'ing prop('rti~, not filt 

(ully prospt'cled os thrn:e of llt, LYf"II, 
'dIe brief exnminutioll " 'hich " ."!t ninde of the Mt. 

I..yell p;colog," (or the p"J'p~ of notinp; its g('ncrul 
features 'aJl(L their possible conn('(·tion "'ith thme of tile 
country lying to the enstward I!Ihon'{'d the following 
fRets :-

(1) The t.rend of the main geolOf:ticnl formations in 
, this district is meridionnl, or n(>Rrly 60. 

(2) The main axil! of the minerali~ BOOO seems to 
trend in a direction "ery nf'arh' north Rnd 
'SOuth. at the principnl centre of mining 
operations. 

(3) . The mineral-beRring country at this point hns 
not yet been pro\'ed to extend further east· 
wnrds thllll the "'estern boundary of the "'e-t 
Coast ronglomerat('. 

The topogrnphy of this portion (Jf the 'Vest Const 
Range is rnther striking, Th<, bold bnre mRSliPF;. of 
conglomerate form the bulk of the higher portion5 of .the 
range, \'1&., Mt. Owen. Mt. J~yel1, and Mt. Sedg"·lck. 
These ridges are deeply die8ected by too processes of 
general degradation j and, aa hnl been noted, s:lacinl 
Action haa left its mara upon the Linda Valley. 

The mountain streama are .till actively corradina theit 
chRnneia downwards. 

The tot.t.l de,truct.ion of tbe vegetable cover in this 
re;" I,n haa Accentuated the Mnse of deaola.tion rom'eyed 
by \ ;. great COQllomerate mountnin., with th~ir rugg('<i 
summiV: and steeply graded aidea. 

The Linda Valley narrow. considerabl,V on pnsf:ing 
eRlitwards through the clOle approach of the eardern 
tipu.,. of holts, Owen and Lyell. and the Linda Ri\'lilet 
finds ita outlet to the King Ril'er through a narro" 
gorge. 

The present topographic featurH of the area are due, 
in the fint ,Place, to a complicated .rics of fractures 
and dislocations 1n the West Coast conglomerate nnd 
the igneous ..m.ts; .nd .........tly to the medification 
of these featun. by the action 01 ioe and water; and 
the processes of surface-decradation have been greatly 
nC<'"elerated in late yean by human agency, through 
the df'Struction of the ,'egetation. 

The King Rice~ l '"olley. 
. .At the King River both tc?pographical nnd geologi('nl 
fe.'ltures change abruptly. The e~rn 5-pUrs of the 
West Coast H.-nge ·descend precipitously to the King 
l~ inr, which flows 60uthwards at their baae. 

De,'ond the ri,'er no sign of the conglomerate appears, 
The \Vest Coast Ra!l-.&e terminates abruptly. and on ~he 
eastern side of the King Rh'er lies a flat, manhy plaJD, 
some 2 miles in width. This plain h.s b«~n so covered 
1\·ith .. button-grasa" vegetation that its floor is almost 
wholly 'conceRled, in spite of the bush fires which have 
swept acr058 it and charred ita surface. There are. how. 
e\'er, some low prominences of small extent which aho" 
the foundation·rock to be a 50ft dArk slate. upon which 
n qnartzose alluvial cover forma a thin la~'er . 

This slate nppears to extend to the foot. of the 'Vest 
Coast RnngE', Rnd mny I;lossibly dip under the cona 
glomernte Rt t,he Kinp; Rner. 

HO"'e"er, I was unable to find any eridence bearing 
on this matter during this expedition. 

011 the other hand, tbe extremely abrupt termination 
of the West Coast Range would seem to sUjZgest a great 
fnlllt~plnne as the boundary beh'cen the filate and the 
conglomernte, 

The strike of the clcnnlfzc-plnncs of this slate i!'; 
usunll" Q little east of north; but it VAries. nnd is c,'cn 
wt, ... t of north in places. 

Bowe\'er, this strike of the clen\'nge.pinncs dOes not 
T<'J!I'c<;;ent that of the original bcddin~-pln.lles , 

The bedding und c1ea"AJ:!:e--plnnes can bot·h be ~('n 
to,y(·thel' nn thc en$:tPl'n sidc of this slnt~ b('lt ncnr lhe 
PI~II('<'''!t Bin'r. At this point th<' oriJ:!:inal "hairs hn\'e 
b('Cn intcrbocldcd with a finc-J:;railled s:lDd~tone, TIl(' 
bCt'lding.plnnC6 strike N, 25° K ,. nnd dip tQ th~ w~st 
nt 0-)0. The clen\'ngc-plnn('s cnttmp; stcro!'8 these strike 
X. 10° E .• and dip to the W('st nt 18°. F~om these 
figures it is clear t.hnt the clem'Age And brd{hng·plstnes 
hoth indicntE" a wc."terl~- dip. , • 

With rc~al'd to the age nnd relntions of thiS slnte 
helt no definite statc!m(>nt can bto mnde, Yet iJlf(lronccfl 
enn be dtnwn from tho geology of ot.her Areas which nrc 



<It t.he pr(>~nt time better kno\nl. Tn the ' district of 
.\ft. Filrr('lI. 24 mii('s further north. thNC nre repre­
~ntN :l ~ries of "cry !Oimilar slates. The Mt.. Farrell 
~I:lte." iI'He h<>cn intrudNl h~' the rcl~ites and por­
phyries. ~ome of which hm-e been cOI1\'Ntcd into schi~t~e 
type!". The igneous schists and the porphyries of the 
:\ft . J'~'ell are.a are, in my opinion, portiun of the same 
iguC'Ow; im·aston. 

If this be granted, and if the slate belt also corres­
ponds to the ~(t. Farrell sla~sl the age of the~ slates 
In the King Ui,-er Valley WOUld be g"re:ater than thnt 
of the :\It. JJyell schist!§. I am of the opinion that we 
,\I"C justified in making the pro\'ision.d assumption thnt 
the genernl 5e'quence hal' beeon the same at ~'\lt. Lyell 
ItS at Mt. Farrell, until £tll,ther eviden(~e is available. 

On this assumption, the slate mo~' be expected to 
carrv ore-bodie~ where the ne~ary conditions are 
fulfilled. FOI' it is prob<lbly older thon the orc-bodies 
of Mt. Lydl; and should there be dil'!('overoo within 
its bOllndal'iC'S any fractures which extend downwards 
to the source of the ores, the!o'e fracturps mo)' be the 
loci of ore-dcpmiition. 

Nen:lrtheleM, in thnt portion of the slate belt which 
came under my o~rn\tion, no imlicntion~ whAtever 
wel'e secn ,,-hieb would point to the presence of Any 
vahlRbk! minerals. Unfortunately, there nre few out­
cro)?s a\-nilnble, and none are ot any mlt~nitude. The 
viSible portions of the formation show neither metaiJic 
.contents nor signs of lode-structure. 

Between this slate formation nnd the rockj;; lying to 
the eastward is a fringe of river alluvinl. where the 
ground besins to rise from the plain of the .King River. 
Thc principal constituents of the allm·inl material are 
boulders of diabase, some of these being of very large 
size. -
. No diabnae could be found iB liM, but . all of th .. 
creeks in this locality carry pebblea of it. 

The diabase has appnrently at one time extended 
O\'er a very much wider area than that .... hich it now 
co\'"ers. On Mt. Sedgwick stande an outlier, which may 
be portion of the mass which forma the present capping 
of the Eldon Range i and the roundeJ pebbles and 
boulders are probably derived from lOme portion of this 
mass, for they become leas and. }eM numerous, ,,00 finally 
disappear as we pass eastwards. 

The N8l,0B Ri,,~r ' Valley. 
On leaving this old, ri,-er gra\'el and following the 

Linda Track eastwards, the first consolidated formation 
DIet with is a white sandstone, contnininll; some hands 
of shale interstratified with the sands. The dip se(>ms 
to be always at a low angle towards the WHt. One 
exC(!l1ent 8Sj)08ure in the bed ·of ·a small tributary of 
the Nelson River showed the 6trike at that spot to be 
N. It° E., aud the dip westward nt nn An~le of 24°. 

The sandstone is f08Siliferous throughoutl but mO:-.t 
of the imprints are obscure. Some fairlY~lI'e 1 pre&e"ed 
remnins of some brachiopoda were obtained in one crf'8k 
which runs into the ~elson River. From these it would 
appear that the .Mnone is of Silurinn age. 

Whether it lies upon the Ii ing Hiver slate 8eries 
unconformnbly cnnnot be ~ for the co,'er of river 
alluvial abon~ mentioned . The dip i~ notabl:v flatter 
than that of the slate, and I do not think it likely thnt 

.... the two formationfl will pro\'"e to be conformable. 
. ... ~Ioreo\'er, the fOSliil-bearing ~andston(> ~how~ no signs 

of having undergono any crushing like the ~latc, and 
the fossils are free from ~n signs of deformRtion. 

The undstone is terminated southward,. b.v the l\elson 
River. but runs back in the direction of the Eldon 
Range. 

Eastwards, this sand~tone cxtend~ H little further 
than the rid~e "'hieh forms the dh'id<, hetw('en the Nel­
son and Collingwood rin~TS. 

Near the ~a~tern extremity there nre ,",orne inronsi(ler~ 
able outcrops of limc:o.tone. ,-hieh seem to be bedd~l with 
the 8and~tone and to form the lo"er lay('f!' of the 
series. Thcy do not soom important. and Rre laq:!;f'ly 
co,-erro by the fragments of U'enther('(l ~nndston{' from 
the up~r portions of the slopc6. 

I could .!Oro no trace of the exi~tencc of a ny fos~il~ 
in thf' ·limestone, 
Th~ S.'lll<hitone M!ries rest.,; lIpon n floor of mal'siVt.' 

. quartzitic nnd micaceous schists. 
It may be here noW that , the :omcces..~ion of 

formntions in thi~ nrca is eXIlctly the l'IltnP n!iO thnt 
r('pre!'r.ntcd in the northprn portiOll of tlu' )ott. Fnrrr.1I 
District. I\n(1 the S('(}iment!ll of the Nt·hon Ri\'er cO :' r('~_ 
pond VCTy clost'ly to thOf'C nf the White Hawk Crer-k. 

On the flouthern side of thn !'lchmn Hi,'('f thN(, i~ 
no App4"nrnnce nf the snnd:done .~ric!-l. 0" h'II"in~ th(> 
river Ilnd nlltcendinj!: thf' R"lI:lnn RnnlIc th(l low(lr lItioo<',; 
are cm'pred with button-gras~. Ahm'e this th('rl' is little 
vogetation left, flxcept in the gullies occupiPrl hy trihll-

(N o. 13.) 

taries of the Nelson. The bush tires have completely 
destroyed all the rest; and above the chnrred (ilopes fI~e 
rugged blocks of quartzitic schist. The whole of the 
Raglan Hange is composed of thi« material which needs 
detailed de~cription on account of the \'ery large nre_ 
on' which it occurs. 

It is difficult to give a. single Dame to the formation. 
for the renson that its character is continually changing. 
The proportion of quartz to the micaceous ingrooient Ie 
very "tlriable, and while at times the rock appcarlf 
almost wholly quartZ06e. it is at others a typical mica­
schist, 

The quartz i:o. sometimos finely crystalline and granu­
la.r, or coorse like reef-qun.rtz, or chalcedonic, or, on 
rare occasions, clear and glassy. There are very 0(:e3-
s!~nal porti~ns within this formation which ar~ obviou.sly 
slhceous sC<.iImentli, hardly altered beyond .• ~hght siliCI­
fication. nnd which thus indicate the origin of the rock. 

The structure varies widE'ly alio. The quartzose typews 
are at times quito mMsi\"e and non-deo\·able. More 
usually there is a ,,-ell-marked cleavage: which mny 
attain a remarkable degree of perfection in one direc­
tion, 80 that the rock cnn be cleaved into sheets almost 
as thin as paper. However, although many varieties 
are .cleavable. the cleavage surfaces are not always plane. 
Examples of these contorted <Juartz schist! are to be 
seen lD the form of ~bbler; In the West Coollt con­
glomerats/ together "'Ith pebbles formed of the other 
varieties rom thi" formation. 

The cleavages are due to the development of a. serieitie 
mica, which is sometimes almost invisible on account of 
the extreme tenuity of the film. This mica increa5E"s in 
abundance in other varieties, till a typicnl mica 8Chi~t 
is formed. 

No hard and fast lines £eparate this t~pe from the 
more quartZ05e oncs, nnd it is imp068ible to mark out 
any detinite boundary lines between the two. 

In the more micaceous varieties the cleavnges Ire 
less regular, and there are often knota and depre&aions 
on the deavllge surface) nlthough the mine-rals causing 
the elevation6 or knot. have not developed beyond the 
embryonic stage. The colour of these micaCeOUS 
val'ieti& varies from pale yellow to dark "rey, with an 
occasionnl reddish tint on account of the presence of 
hematite. 

The hard quartzose varieties:--quartJlite schists-are 
those which build up the mass of the Raglan Range. If 
the Silurian sandstone ever 6tretC'hed southward aerO&! 
the Nelson River it must have been at a hill.;her level 
than any portion of the formation now visible_ For 
the Raglan Rnnge looks over all the lIandstone hills 
to the north of the Nelson River, and on its slopes there 
a re no signs of the sandstone formation. 

In this area there are no signs of the e:lact oge of the 
quartz mica schists. The only fact discernible is that 
they form the basement upon whieh the Ordovician and 
Silurian sediments were depOlited. 

The Nelson River receives the waste of the Silurian 
sandstone and the quartzite schist. The grade of the 
river is not a steep one and the rock~wRate is therefore 
abundant in its bed. The result of t·bi" is that it i~ 
difficult to find a spot where there is a co bottom," upon 
,,-hieh the gold, if 3ny J washed down by the stream" 
min-ht be caught. 

The main creeks and the tributaries right along the 
Nelson Ui"er Valley were tried without any reward whal_ 
e\-er. 

The only metnllic minerals which were met with 
in any part of this area. were enclosed within the 
quarb.:ite schist. 

In one place, on the top of the Raglan Rangc, some 
specular Iron ore and micaceous hf'imatite were met 
t\·ith. 
~enr the head of the Nelson Hh'er the fluart1.ite 

,"chist il'> to be seen on the northern side of the rivE."r. 
One portion of thi!' schist-here some""h"t gr~nish in 
colollr-earrif's a lit·tle pyl"itt>!; and nrfloE'nicnl pyrite~ . 
The mineralized area i~ a \"ery ~mal1 on(>, thongh the 
g~sanou~ eap would I'>ecm to indicate a larger propor~ 
tion of t.he mctnllic mincrnlA. A little work hns ~II 
don~ herE.", and 1\ trench cut for a few f<'8t in the min_ 
eral-bearing rock.' 

Rowe,'cr, nothinc; more than the one pnt('h of rock 
showing the pyritic impregnntion is to be IIt('en. nn<l 
no mineral of \'"hle is Rs,"ociated with it at this point . 

Thf"l'(, i .. no 6ij!:1l :\t this plncc of nny rcgnlnr lorlf"­
$;trllctI1l'C, The chnnnd whcl'E'by the pyrites h:l!o. ~n 
introduced i!' not now appnront. A fcw othpr Mmllnr 
imprep:nntions of the quartzite ~chi"t hn"e been oh"f"rvt'd, 
hoth in th,. district now being: rlclt<'riOOfI nnd fllrth~r 
north on the nank~ of !\It. SWlll10W, nrar Graniw Tor. 

In nl1 cn~~,. the Illude of occnrrt'nt'f' appeur!ll to hfo 
the 1';1111141, and there Me no indi('ntion" of an;\' con tinuous 
or regula r ~:rJltems of fi~uring. 
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Th~se depMits, fbcrefore, offer no inducement to 
pr(»;p«'('ton, in spite of the prc:!'cJlC'e of the pyritic 
min(>rnili which nrc frequf'ntly the ns..<;()('il1te~ of th(' 
"nluAble minernls in oth~r types of ore-<i('posits. 

TIlr, CQl1i,l!Ju'ood ltivtr T'alley, 
On npprourhing Dubb'6 Hill both bank!; of thE' Kelson 

·}\iw·r lire thickly timber'ro, but once Prist the dh'ide 
there ure some miles of open country along the 5trip 
J~'illg bchH,en the CollingwOod ni\"(~r nnd the foot of the 
Hag!;," Range. 

There nre a few JOlt" hills rising nbO\"e the general 
1('\'el of the countrY t which is here constituted m:duly 
of the mica schist, wltb ,,·hich. are associated only bano!; 
of the harder quartzite Echist. 

To the north"'aro, across the Collingwood UjYer. tile 
country is "ery densely timbered as far enstwllrds liS 

the ,'nUey of the Inkerman River. 
Here ' and there, lying upon the mica schist of the 

floor of the low country nortb of the Hnglan lbnge we 
met with numerous fl'ngments of silica H~ins. in which 
ll<'E'<li~ of black tourmaline occuro 

· The yeins from u'hich these fragmcnts were shed wel:e 
'found in the mica schist, and Pl'Oyed to be vcry irregu­
lnr.in form and of small horizontal e);tent. Th(>I'(' 
was no mE'tnllic mineral associated with thOl;C yc·ius 

' \\'hich I examined. Ne"ertheless, the preseuC(> of tlH' 
tourmaline is b,· no me:m,. to be onrlookcd . on account 
of the remarkable character of this mineral. 

Tourmaline is a mineral found usually in "~ins, and 
formed by the chemical action of boric vapoun; upon 
the wall·rocks of the ,oeins durin~ the pr~es of ,-ein­

"filling. 
Itli pl"e~nce in the "ein-matter usually me-nu!' thai 

'('('rtnin definite types of mineral "eins are represented, 
.nd that the localit .. ,· in which theM veins occur is nt no 
great distance fron) a granitic maa, 

: The principal type. of mineral veina with .. -hi("11 tour_ 
m~line hi a chAracteristic aS$OCiate are two in number :-

(1) The tin ore t: iru, represented in se,o('r&1 differ. 
ent localities in Tumania, e.p .• Heemskirk, 
Stanlc)' Rhoer, Mt. Bischoff, Ponnen., &-c. 

(2) Til,. ctl/}fi/eroll' oold..quort: tltin., of which the 
l\ft. Hinck depo,dfA form a Tasmanian 
example.-

The 'future pr~pecting of this district should therefore 
· be directed by ' this knou'ledge of the most common 
minE"nil associates of the tourmaline. 

The Cardigan and Collin~wood Rivers were tried in 
· ,'ain on the occasion of thiS expJoration or the nrell. 
But our search for "tr'eam deposi~ "'a6 ,"ery greatly 

.im~e<1 by the swollen condition of tbese ril'E'rs during 
the time of our eXAmination. 

The more permanent minerob,-i.e., tho.:e mOtst likdy 
to liu"i,'*, die chemical pr0<"eSS8S of lrellthel'ing And tI]e 
grinding Action in the rh'er beds, and to be ("oncentrated 
in the Mnd. and gravels on aC("Qunt of their f'pf'cific 
gravity-which .re 8560Ciated with thC'6(> t;l'pes flf 'eins 
are cassiterite, wolrramite, gold and iron p~ ... ites. None 
of these w-ere recognised in the grnvels "'hich "'c exam_ 
ined. . . 

It has been mentioned that toul"lnnlin(> j ;,; lI!"lwlly 
l'I:oosociatro ,,·ith n granitic magma, In the eXfunin;ltioil 
of this district our senrch fOI' a rock ",ith grnnitic 
relationships was rewarded. -
, This dis~o"ery ~s one of more th:m put'e1y s('i('ntific 
Interest. 5tnce the grenter part of the ore d(>posit4i of 
Tn"manin are visibly Msocinted with rocks whi('h nrc 
either grnnites or the 1('1:..<; dropJ.l"' sentre equiYIlIf'uifo of 
the g:rnnitoid type. 

.\ lHI in the cnS(>S cited n bo,'e, u'Jlere eit,her tin orcs or 
. cllprifcl'ou" goJd rpl:lrtz or('s nre fUlInd in Tn~nlrtllia , 
there nn~ rocks derinxl from grnllitic lI1<l';InHl!' iI1Y;]l"i­
'nbb' present. 

The rock type found in the Collinj!wflorJ. Hin' l" YaJiC'\· 
is that which iR known as "P<'g:matit('." Thr 1('l"m 
.. pc).!matitc!-" is nppliro to the conrSl,-t('xt llrNI \· ;lrieti(' .~ 
of d('('p-H!ntcd ig:noous rocks. which nrc rOIl1:d rut!i]'/! 
throul!.h the ro('k of lIormnl t(>xttll''' , and ~ollldilll(';;' pro­
truding into tlJt1 adjaccnt rnek" . The typic:! I p('~m!d it-c 
j " Ilotabl(' for the W:1," in whi(,h ih ('rm"titll('l1t~. (':<pc('i_ 
all~' (Iunl"b; nnd (<.'l"pnr, bceOIll(, J1lutll;dJ~' illtf'rc:!;rllwll 
dllri,lI~ t .he soii(iifient.ion of the rOf'k. Th .. !-(' p; ('1I1iar 
mOOdicatwll" nrc d(,I"I\'('(1 {I"om thf"' "alll(' 1I1:1~~ Ill': thr 
normnl typr~, hilt <iifi"('r frfiln tJl(,Ul in h('illJ;:; u !o.u:d~y 

, the finnl pr~llleh of cOIl1<ooii{lntioll. :11111 ('fll1",·q q(' IJtI~: . 
for r('n!l;Olls which CRnnot he h('r4"> Oi~(, II .o;.~CJ, lllO'C ... ili (c'I1I'" 
in cOIllPosition, 

On ~he soutll(>1"1l hnnk of the CoJling:wul):i Hj \·~,r. a)l(1 
15 chnlns cnstwnrd .. from its junction wjth tlle Cnr!ji'!nn 
HiYer, there lire K)mc smnll I"nt iC'ltial' ,·"in!' of ' th(' 

• G. A. W.ller: RtlJlort ' on tb,. o~ n"p"i'Oit ... othl'I' Ihall Ihn"f' 
. uC tin, of N" flrtb Dund_.", 1 00'2, 

pcgmn!it-c. The quartz and fe~spR~ are intergrown, as 
III t,."plcal examples! and the mica IS coarse--gramoo and 
of a pale silvery co our. . 

ThC>'Se ,·('inlets. are only 4 inches in width where they 
are expo;sro to slght~ nnd they only exten,~ for a couple 
of fC<!t III length. fhey nre enclosed withul the fc,lia 
of the mica schist, and conform to the foliations, EO that 
the:" appear to partake of the schistosity ..of their host. 

The "trike of these "eins at this point is 'V, 20° N., 
bu~ t.llCSC figure~ must be used ""ith caution; for the 
fohatlOn-planes of t~e schist are .e\'er ynrying in strike 
thmllghout the dl6tnct, nnd the intrusIOns of pegmatite 
haH!' followed the directions ...-hich woukl admit of their 
introduction ,,-ith the leA8t expenc.liture of enerlP:. 

The disco\'ery of this occurrence adds conSiderably 
to 0l!r kn~wledg~ of the distribution in Tasmania of the 
gl'amte With which so mnny of our ore-cieposita appear 
to be genetically associated. 

It is certainly a slight Assumption to attribute this 
pegmatite to the Ikvoninn gramte, rnther than to the 
older granitic mAsres which occur on Mt. Daru'in and at 
Mt. rarrcll, . Howeyer, these lAtter granitoid types arE' 
aS~Ol:lnte<l 'nt.h the ~lder porphyritic intrusives and 
elTuslYC'!!' (Illnn~' of wluch hn,'c been rendE'red schistose) , 
and fl~e not known to hR\'e bee.n nccompanied by acidic 
eXC'I"(>tions, On tl1e oth<>r hand, the De,'onian gunite 
IOhow ... a mnl"kerJ. teud('ncy to"'ards the dm'elopment of 
these pegmatitic modifications. 
r~e locality at the CoUingwood R.iver is, in my 

np1!l101l, n sure proof of the proximity of the granite 
winch has beE'n exposed at the surfnoe by the denUdation 
of it4i original co"er-at Granite Tor on the north: and 
at ~.x's Bight, on the wuth. Other intenneaiate 
locnhhf'S maf yet be found as the examination of the 
u·("Stern pOI-holl of the island pr~s. 

Our prospecting of the ri\'"er beds below this occur~n~ 
r~uIted. in the disco,'ery of a little pyrites, but no 
mmeral of Rny value, 

Beyond thi,. Jut occurrence there is no variation from 
the mica schif;;t for half-A-mile to the eRstward_ Then 

.there is ~ notab~e alte,:ntio!l in the mineral composition 
of tile nllca schist, which IS found to CArrv garnets in 
some of the darker--coloured bands. .. 

J\no on following the bed of the Collinpood River 
where t.he bed·roclt is laid bare it WftA found that the 
micn schi~t is intenected by an amphibolite of & remark_ 
able type. ' . 
, The rniCl\ schist At the contact varies from iu normal 
cO:'"position through the de,'e!opment of a. fetsp,:athic 
ll11ncrnl; comequ.ently, the schist near the amphibolite 
1"('!'embleB 8 musco,·it. gn£'1AA. 

I was unable to satisfactorily detcrminp the relation of 
the amphibolite to the 8chist, although I hftye littk! 

.doubt that the former is intruah'e into the schist_ Th~ 
onl.\' outcrops o,-ailable for examinlltion were r;ituated 
in the rh-er bed, and the river was in ftood, 

HO"'e\'f'or, ~he 8peeimens collected r;:hotr that ther('l i~ 
a ooarse-t!;:rnmed Amphibolite, of which some varietif'lS 
nrc frCE' f,·,?m. garnets and Rre not noticea~ly ~histo~, 
Other ,onrletie-. .. how Abundant garn<"ts and ,..oisit<c 
cr~'$:ti1ls, thp. latter "oith A general pArAllelism of arrangf'­
!Ill"'llt o, Thcl!e t~·pf>S in tnrn gh'e plAce to r.oi!llitic &Chi~h . 
III wlllch garneb occur fIIcntte..oo here and there, or nre 
l'onfillNl to (~fillite bandl'l, and the amphibole is eegre­
gat('(l into short. lell!;CS. 

.Tn some of the garnetiferou~ ,-nriptiea there is ' a con- r.. 
:ooider:1hle nmount of p~'rites, ,,'hi('h 8hO\1'"S on e,oery fl'<'sll -, ~ 
frnctnre-.<;;urface, and with it no\\' and then is it Jittl .. 
('OP{)<'I" p~orit('~, 

It !'epm('(i to me thnt the mns..<;;h·e nmpiJibolite formed 
th" cCIlt.rnl portion of thiR complex "'itla the gnrnetirer­
Oll~ ?oi~itic !';chists on ('it}ler !'lde, ' 

Thp nll'jons ty~", all wenthf"'r to n· rock, of ,,·hirh thp 
gnrn('t !lo(>('IllS to cOII!"tit.ntp the grf'nter part: hut. Although 
th(,I'1"' nr" hnnd", in thC' schistm.p t~'~s "'hich are almost 
wholly rOlllpf)!'.(>(1 of /!nrnet. tho proport.ion of the other 
(,Oll!'titu('Jlis i~ g:rent('r thnn u'('athf'red surfnees indie-nte, 

Th(' ('xnrt dim('n ,~jon", nud oriNlht·ion of the mnl'!" 
("fluId lIot· bp <iC'tf'rmill(,(1. 

Tht' :mlphibnlitc prohably )"('PI'(,:;<'llts n bn~jc intrll :<i\'(' 
rnC'k. :lit(,l"Cll b~' (lyn:lmicnl m('t:.morphi~m. 

On following: th(' ril'('r ('a"twllr<is two othcr entir('h' 
... imilal' ?On~ of flmphiholit('", ('arryin,: zoisitc nnd nh1lJ~. 
<JOInt t!:lrl1('t: Wf'rf"' lIH't \~-ith" '.rhp~o I\rf' probnhl~' cloSt.ly 
l~fl'lIH'rt~'Cl WIth fh(' first 111 fll·IJ!ItI. liS t.he\' ar" ill mill"rnl 
r',ulllpo!'ition, ,\ 1.1 tlm-.p ,flrCUITI·)l('('o.; fir 'the nmphihfllitr' 
hI"' l)('ttl'c(>1l tlu' IIlt,'r .. ('('hOllo;. of th(' Hnl:1('I;'l,-n nnel C:Jr<H_ 
call ri\'f"'rs with thf"' Collinj!"\I'o("l(l. 
, TIllIll('(1in~('J.~· to the.caft nf thf' ~:\rnf"'tif('foll !l; amphihn-. 

Ittf'" . an<1 wltlnn !j chm1H: of th ... pOIntwh(>r(> the RRlaelf1\':J 
Hi"f"'r join~ th(' Collinl!WOflfl, tlu'"rf"' i!' fI dnrk-s::rf'" nrc:il­
!nN'Ou<, ~('hj~t. which i" ,'('n' ci('Jl!'('I~- imprcc:nntNI with 
Iron. O\Tl~'~' H~I'f" too, n littl" copJwr pyrit('f; \\":J~ di~-
1,(>.'·1l1hl(' llJ the llnpr .. gn:Jfl"'d l(.OIlC, whlrh E"xtcn<l!o. (01' 1\ 

Width or 16 fcct . IlIPA1<o1lrf"d nlong thc riwllr hank. . 
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~o gold was obtained from our pannings at any or 
these occurrences of sulphides. Nevertheleu, the pres­
ellC'e of th~ met.lllic minerals in this area is nn indica­
tion of the former operation of mineralizing agencies j 
anti the ohMIrved points of outcrop are worthy of the 
attention of prospectors. .. 

The information to be gathered at thiS pOint concern. 
ing the strike of the formations Dlust be treated with 
consiurrable caution. For it is highly probable that the 
foliation-planes of the micn schist will exert a control­
ling influence upon. the 4irection of bot~ the ?iJJ: al,ld 
the strike of any mmerah6ed ' zone contained. wlthm tt, 
and the mica schist at times shows marked \'nriatiollH 
in the ~trike of it. foliation-plant'S from point to point . 

From the BalaC'lava Rh·er eu!ootw:.rds no QCCurN!nte of 
ony i$tneous rock 'WIIS noted until thc diabnse w~.ich 
CIlp'S the ('n~twnrd lIlounbins-Mt. Gell nnd the Kmg 
William and Lodden Ranges-was Tcnched. 

The gl·enter pa.rt of the arca is compmcd solely o! l.he 
quartzite schist and mica schist. The 5e'·cr?l varieties 
I\re nll repr~ented in the ,'nlleYI5, but the hIgh country 
is constituted solely of the more quartzose typ~s; nnt! 
the physiographl of the district is that of a re210n iong 
f'le,·nted. but stdl one in .. hieh, owing to compRrlltive1y 
!"1'Cent rendjustments of level, the ri,·er 8ystems nre 
neti,·ely engaged in the work of degradation. The 
o,;C'-eral ri\"er~ are all marked by the presence of smnll 
fnll,: and rapids, and here aud there traces of fonner 
r;,·er deposit! are to be seen forming the banks of the 
present ri,-ers. For. insta,!ce, at the 'Vire ~ridl;te the 
Collingwood cuts through tta former bed, which 18 now 
left high above water-lel"el. 

The most prominent constituents of the gravel of the5e 
rh-er detJOSits are the J?4'bb1es of diabase. which ha,-e 
been derl\-ed from the h~gh country on the eaatem ~ide 
of the Alma Ril"er, Viii., Mt. Gell aDd Mt. Hu~el. Som. 
boulde~ of the abo,..mentionro amphibolite were a110 
obMn'ed ond a few rounded fragment. of foailiferoull 
lIand5ton~. which seem to have come from the Perm~ 
Ca rboni ferous coal measures_ 

The Alma Rh-er i. the only one which carries thfte 
pebbles of diabase and undstone. The other rh-en 
Row-ing into the CoIlin~ from the north carry pcb-­
bles o( the quartzit. seniet and mica ICbm only j so no 

.other formation of ony size can be expected to be met 
with inside the area drained by the!e nvera. 

Bet.ween the Balaclava .nd the Franklin rh'en the 
softer mica schisq of the Collingwood River Valley carry 
some irregular ... einlets or lenses of quartz, which either 
conform to the pln!18S of f?liation or cut. acro~, the~ 
nt ,'nrying angles; ,m fact, III no case was.lt ~Ible to 
determine any persIStent lIyatem of frnctunng, ISlnce the 
strike and dip vary even in one and the I8me ,'eil1_ 

Some of the quartz ,,"cins cnrry a small RDlount of iron 
pjrit(~, but no gold .... 0. found associated with any sucb 
occurrences. 

Th<-se niDI of quartz a'ppear to me to be only one 
of the result. of thc general siliceoua impregnation of the 
district, the: more obviou~ effect of ,,-hlch i8 the con,·ef_ 
eion of the quartZOfSe sediments into C)l1nrtzites. 

All nlong the routc tilC8C qunrbltf'S nrc C'onstontly 
recurring:; and in the Colling"-OIm Rh-er Valley, noont 
2 mih"S north-west of thc 'Vire HridJ;!:e, mnny ('a~ occllr 
f1howing the old 5C<limentRry rodu but littlc nltered from 
thcir originnl condition. 

The\" wouM seem to hn\-e becn originnl1y snndatone! 
and shnlC3, nnd a fc'" of the quartzitic bonds apprnr to 
ha"e boe,n. in their unnlter('4"1 condition, con.c:1omerntes. 

The Clllinp;"-ood ftnd Frnnk1in Ri,·c rs uni~ nnd flo,," 
we"Itn'aro round the base of thf' Frenchnuul',. Cnp and 
bal.-een thi~ mountnin and the Rngln.n Ran.c:e; and the 
stcep1Y-iIIi<1e<l gorge of the Franklin i'i cut through the 
flllnrtzito ,:chi~. 

Tho Rng1an nnngt', the Collingwood R~nJ.te •. Junction 
Prnk, Mt, ~rnllen~, and the huge 1ll0llnt:l1n mn.~~ I hn'·e 
rnllt'fl ~(t. Har<h', I\'ing bctwet'n Mt_ nell :l.Ilfl the jUJ1(,­
tinn of tho Co1iinJ;!:"·ood nnd Frnnklin Riy·c"" nrC" t,h~ 
fIl~t prominent elovation~ in the immediate vicinit~, of 
til(' railwn\' route_ 

:-:mlth,,"n·rd~. the hh~hcr countr~·, tl ~ for iru .. tnIH"(, the 
J.trC"nt mountain known tiS the FrpnC'hmnn'", Cnp, nIHl the 
!'lInnnit nf th" fli,:.tant Prince of Wn1('s nnllg:o, nrc ~le .. m­
in:: whit<", nn(1 hm"e e'-ery nppr-nrnnc1ji of ·1M!inll: mainly 
('OI . ... titntNI of thf'lCO snme qn:lrhite sc 11stl'l. 

"XO chnnt:(' Wtll'! fonn(1 townl'ds thc ('asf; I>f'h\-('cn thl, 

(,ollint:wnO!I Hi,·er nno "Mt. Arrow!oomith . Th(' ,:nnw mira 
!fIrhist :litNnntMo "'ith the flll:lrt7.itic \':\Tiety. nnd 1'>portldic 
"f'in~ :tnfl 1f'n~ of qunrtz O('cnr, which CtlTr.V pyrite nr 
ht"ln:ltitf' . 

It i!fl .lII:olll('wh;lt noti('cnb1e th:tt thl' ~trikC" o( th(' plntH' !' 
of foli:ltinn ·of thl' !fIrld:"tO"e rocks ' ·tlri,,<: throll~h \\"1;J (-> 
n.nsz:lc~ from "oint to point. 

On the nnid:'IO Rnll5t<", ':_l1th of th~ Nf'l1S1Hl ni,'rr . the 
~trilu~ i" ~C"nor:lll~ 11 tf'''' c1(·Krrt\.~ W('1'>t of north, nnd tlIf' 
dip .·estward, I\t the Wir., nrida:~ thn ~trikf" is north .. 
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5/"T 
west and .outh~ast, and the dip is to the south_w~t_ 
On the southern slope8 of Mt. Hardy the strike line runs 
eRst and west, wbile the dip is to the south. 

Yet the mention of these directions of strikc and dip 
by themseh-es is apt to com'ey n false imJ!re,..ion i (or 
the strike lines of the f.oliat.ion-plancs. are contor~ 
lincs, which vary greatly In . direction wlthlfl short dJS­
tances. 

The~" lea\'e a general impression that the prc,-ailing 
direction of the strike is to the east of north and the 
dip north of WC6t. The angle of dip of these foliation­
plnnes is nlso '·('ry vnriable, and p<lrhnpa most oUen 
bettreen 51? and 60°. 

The CtmtraL l"l(lie01I (Iud J[01llltnin UO"!)". 
On the north.we:"tern portion of tho ~ummit of ~lt. 

Arrowsmith, and 1600 feet above the Franklin Itiw~r 
Bridge, there ifl left un(lcnud~ P?rtion of a ~Iimcnt.~ry 
basin, the full e:dent of winch IS not now clenr. I he 
strnta consist of lx.'ddcd sI131C1', sandstones. and finf!­
grained conglomerate, which dip at an angle of 50 to 
the west. The sandstone contains 150me impel fectl,. pre­
~ernhl impressions of bra.chiopods, which are prohably 
of Silurian age, 

Thi~ series of l;C<iimentnry r~k8 would therefore appear 
to h[,,-e at one time been continuolls with the Silurian 
rock~ of the area situated on the northern side of the 
~ elson R h·er. 

At this plnce the area covered ·by tl~ liCdiments is 
\'el'~' small and fills a hollow in the hard Cjllarhitic 
schist to the endurance of which it OWt'8 its oreservation. 

The' rest of the summit of Alt. Arro,,·smith is .-holly 
of the white foliated quartz achi5t. This some formatioD 
extends acr06S the Franklin River and run8 far up the 
liid~ of Mt. ~Il. How.ver I "tVal unable to ascend ~I!e 
latter Dlou!ltnin, _nnd conn;,t SAy ~hcther t.lle ,)uarhutlc 
schist contmues nut up to the dlab~ which fO~1I the 
capping, or whetlier any .of the &ethmentary sones ?f 
Silurian or Permo-Carboniferoul 8IJe take a ahara JQ 

building up the mass of the mountain. _ 
Mt Arrowsmith fol'llll the western escarpment of the 

centr~l plateau. PUling eaahrnrd!t .. .!-he Linda Track 
reaches a maximum elev.tion of DIlJOO feet above lea­
level on Mt_ Arowsmjth, and there i~. a fnll. ~f only f?OO 
feet in the ne:ott :; mil.,., when the King Wilham Plains 
are reached. 

Onee over the ~st of this escnrpment the white 
qunrbit.ic schist gives place to a green mica schist, 
which is only to be seen where the button-ltrol58 COver 
hns been stripped in track-cutting. On both the north 
and south sides of this green schist the qunrhitic fac~ 
ngnin appears, and I have no doubt that the green schist 
belongs to the same formation_ 

After crossing this belt of green schist a sudden altera­
tion of the country-rock is found. 

A 10 .... hill on th" northern .ide of the Lindn Trn('k 
prond to be composed of " medillm·Rrni!,ed redd!:"h 
Cjllnrhlite, There nrc numerous short lentlculnr \·Cllia 
of white qtlRrt", and here and thE"r8 n. tenflency towards 
n replncement of th(l' "ili(,R by hemntite. In. nil re:p('~ts 
this quartzite re5embl~ ,.err clm:ely the redfh"b qnarb;l te 
which iM 8ssocinted with the W~t CoMt ct"mglomer:l.te. 
Thc dip i~ north-west('rly. at an angle of 400. . 

Thi& formntion rests "£Ion a floor n.f the qUArtZite 
~chi1'>t which runs northwnrd to Lnke Dnon. rmd forms 
the bn~ment of the sonth-trl'~tern ~lope of )It. nllru~. 

~ol1th and enst of the reddish qnartJlite. the :"c~i"t~e 
~el"ie!l gi,·es plnce to diabo~. which contmucs Wltl!~H1t 
interruption on the lower-te\·et country to the King 
Willinm Plains, 

It is nnt I think a portion of the 1;nmo mns<: of 
dinh:\~ whi'ch form,' the upper portions .of ~'b. q~l1, 
Rufus. and Kin/X "~il1inm; for nn as('f!ndlf!~ Mt. Klnp; 
'Villiam a jlrcat thicknMs of Pcrm~arbonlferou~ sanfl­
~tnne was found to intf'n-el1e bct1r<"Cn the dinba!:r. nt 
tho foot and that ,.-hi('h forms the whole ,:nmmit of the 
rnnJZe. , . 

Tho dinbn~, therf'for€', forms h 'o S!:rC'nt ':11I~. of which 
th~ npp<"T one j'xtC'l1ds further to the l\·('st th:.n th<" 
lower. For th(' T.AXlclnn R:1hjte. b4,twN"n th€' Ki!lJ;!: ":i1-
Ii am R:t.n,:!t1 nnd the T,o(1f)on Hivf'r. i" C'ap~f'1"1 l\'lt~1 dln­
hn~, which rna." p~~ih1y l,l8\-e 01lC'e form~ n C~l1t1l1UnUS 
slu'('t ,a('ro~~ the Jlr~ent lute nf the SUrpr1!IC Ill\'er Val. 
I.,.)' :l1Id ~rt, ArrO\,"~mith to Mt. Gell o~ th.,. north. T.n 
fnd. ther .. 01:1." h:ln!· bC'cn !!'om{O conn('(!tlOn between thiS 
1lt:l1'lJ;! omI thnt which (':tpl'! tlw- Eld.on Ranp:t' anf) formll 
a Twa k on ~ft. S<'<IJ;!:wick, ' 

Dinh:lse is n rock ",hl<'ll It:.,. not ('On~ohdntCfl J't . th(' 
1'>urf:lce, It probnbly (~rcffi ib "'ny III I' ~oT17.()ntnl 
clir('rtion helow :I. ('on1'>l(l('rahlo ('O,'l'r of M'lhTt1ent~ of 
."Olll1l!er nu:p th:tn any of t,h~ Inf'lt, trith nt tho preM'nt 
tiH1t' in thi1'> tlr('o. 

The llrel'ent mountain r;H1c,f'H nrt' ,t.vpically sllt~h ~Il nrf' 
C'rent(X1 by till' ngf'llCiM of oenmlat!on. 80 tIlC'. (~Inbn~ 
whirh not\' ("atl" the ran~('" ON:UPIM thnt pO!'ltlon on 
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a.ccount of the superior bardnt'lSs of the rock and the 
ineqnahties prod 11M by a long period of elen.ltion in 
n. region of considerable rainfall. 

The diabh5e on the eastern slopes of the Loddon nange 
seems to rest upon quartzite, SO that the P ermo--Carbon. 
ilerous sandstone cannot have continued far towards the 
east. . 

The Permo-CarboniferOtl5 ~andstone n-here it WM 
obsernxl on the north-enstern slOJK¥' 01 lit. King Wil. 
linm I. WitS dipping at nn angle of olo or 50 t.o the east. 
It is fossiliferous at this place on oue hori7.on, and 
showed good impressions of /eA(.$tella ilssocinted with 
some obscure CD6t5 of a spirifero 

The exact thickness of sandstone is "cry diffi cult to 
.n!Certain on account of the denS4' cO\'er of "e,:tetntion and 
the fl'ugments of diabase which have desceDd~ Trom the 
summit. It is, on the north-eastern spur of )(t. King 
William I . at least several hundred feet in thickne.-s; 
but I wa~ unable to n~certain on this jnurney whether 
it appears on the Wf'st<>rn slopes of the mountain. 

On the top of the King "'ilIiam Range.there i8 nothil1g 
"'hate"cr but diabnse showiog, The surface is l'lIgj2;eO . 
nnd only stunted shrubs are to be found filling the hoi: 
lon'~ and growing in the cre\' ices between the I1n~nlor 
blocks of diabase. The jointed character of the din bast! 
nssists largely to,,'ards its rapid disintetJration , nnd th ;, 
action of frost must play a ,.ery collslclt'rable pl1l't in 
the process of weathering. 

The pe1lk" at the nortbern extremity nre fringed fit 
the base by • talus breeeia of llreat blocks of the diabase. 

There are num~roWi t.ket on the Imnmit. of the 
mountain

j 
the principal ones ha\' ing nn outlet into th t· 

Surprise liver, .... hich: ri .. at the paM through the King 
William Range. 

The Surprif;8 River baa cut ita way down at the lower . 
end on to the' quartzite sebh;t 800r. On the eastern 
bnnk of the rh·er onder )ft. Arro"smith the .. e nre some. 
traces left of a former limestone baain. The limestone 
appears to rest upon the quartzit-e, and ita age " ' RS 
not determined, for no fossils were I1l4rl; with, and the 
extent of the formation was very smaU. 

On the 80uthem side of the Franklin ltil'er n. \"Cry 
brief examination showed the presence of the Q,ual'tzite 
schiata with other schiats of a micaceous or nrgllloceonli 
charact,.,r. In one place the latt-er variety was graphi~ic , 
and ill two or three localities \'einleta of qunrb carrying 
" fe .. !pec:klS of pyrites were ob8ene<1. . 
Th(!~ schi~t5 are overlaid by a sandstone, of winch 

only the north· ... estern limits were met with. Its (!s.l.ent 
to the eAst and lOuth could not be determined. 

Some obscure markings .. ere obr,erved in this sand· 
stone on the ton~ue wbich separat~ the t .... o branche!! 
of the IlOddon Ur"er. Th~ mav hO\'e been fOSSil 
imprint~, but they were not of ~ny uFe .in t~ determina. 
tion of the Age of the formation, whlch lS at present 
unkno .... n. . 

. No ~ign of any lode--formotion or mineral-bearing rock 
(other thAn the "hort lenses of pyritift;ro\18 9uartz in the 
~hi!(t) "'ere found In the .... bole of thll' T(!glon. . 

In the strip of Innd bet"'teen the SI~rpri!'C and, Franklin 
Ril'cn. at the foot of Mt. Arrowsmith , there III a shnft 
fliome d r<'et A'Juaro p'nt down for 12 feet in "i"eT wosh. 
The "'ork hall been Qone a \'ery lonp; while ogo. and !lO 
"ip;11 of tho muterinl removed now I'f"mnin8 round tho Pit . 
I do nut think Rny encourogin.,; re.~l1lts con ,ho,·e b(lcn 
gi"t'n for the "'ork done in thiR ploce. Aj(Rl1l, on tl1r 
brink" of 1\ cl"Ct".!k running north\\'nrd nloll/! the foot of 
the eo."t4'rn slopes of lft .. .\r.ro"·~mit~. a fe,;' shllfh ho,'c 
b • ."ocn put clown. The object 1ft vieW." not no,,·, IlpparC'nt. 
No lodf'-formotion iR ,·isiblc. nnd the materlRl hf'opcd 
about thc collnrs of the shnfts doe! not differ from the 
norml"ll country-rock at thnt point. The shaft"! arc full 
of "·(\t<',,. 

In the follow-in/! t:lble i" j2;i"e-n 0 "ulUman' of thc 
"ariou~ gf'uioj2;icnl fo!"m:1ti~Jls 1llf' ntioll('(1 in t.h is report, 
Th("lY arc prf'~'nt('( 1 11\ thNr ordl'r of snC('('~~lon, ns fu r 
:1,. clln he done with the knowledge nt our commnlld , nnd 
the latcst formed npflf'nr at th(' hC'otl of . the. ('oI1lmn . 

Th(' c\·iden("C w('i~ht'd for' thf' fll,trrnllllohon of t!lf" 
liteoIOfti(,:l1 ,,"~il)lI lilts ~rn c.nthf"nocl from other (hs· 
tricb thon that df'"t'rihf'd in lhis l'('Iport . 

Ta'/Ie 01 SlIcr.t!!ion . 

;':~i~~;.t:-I-- ~~p~~nhtiV<' For",otion' . 

I 
RIOY.NT , ~ l'rr~(,l1t_(I:l.Y rh'('r p;rnn-I", 1111(1 1'1"111. 

nnflh of oldC'" nll\'inti!o dC'pos ih, 

MUOZOIC, 1\ Sill~ of diahrt"8. funning tIl(' 1I f)(1T uf 
t.hc c('ntral plat('all . ·:111<1 "" pllin !;! 
thf' hillhN ran'tps. \'i7. ., 1,illl! Wil~ 

I liam nnd LoOflon R:1nJ;('s, Mh. G('II, 
Rufus, and th-e Eldon R41nRo, 

Cb) 

Gf'"OiogicaiSystem. Representati\'(, Formations. 

PBR)(o--CAltBO::<f.- Tht! siliceous sediments of the foal 
("ILQUS. measures fonninc: the centr411 por· 

f ) tiOD of tbe Killg 'William Hange. 

DEVONIA.N. The lenticular veins of pegmatite in 
the mica schib:t of the Colling"'ood 
Ri,'er Valley_ 

SILuaUN. 1. The ~iliceous 'iedi lll(!nts (,vith 60me 

r" ~ 

ORDOVICIAN. 

P.B-C.1)(BBU.N. 

intorbedded limestone) of the 
area lying to the north of the 
.N<>ll;on Hiver und upon the sum· 
mit of Mt. AI'I'owBmith, 

These formations nre free from 
folintion. 

2. The Queen Ui",er pOl·phyries and 
. ~(t. Lyell fu:hists derhed from 

t11l'1Il. 

i 3 .. The West COOtit conglomerate and 
I itfi nssocinted qllartzitf.8, folming 

the main malo"' of Mb;. Owen, 
Lyell, ond $edg .. -ick , 

, I 
; The King River 8Jat~. containing 

I 
narrow bnlld~ of interbroded aand­
stone. 

1
1. The d:\"kes of gnrnet-7.oisite-alllohi­

bolite inte~ting the mica 6Cbis s 
I of the Collingwood Ri"(!r Volley. 

1

2. The quartz-mica !;chists forming the 
. bUl'lCment upon "'hich the hlter 

1 

~im('nts are laid. and con)Jtitl1-
ting the IZrcnter bulk of the Hag. 
Ian and CoUin.,;wood na"~es, the 

1 Frenchman's Csp. Mt. Bar(h 
Mt. Mullens, .runction Penk. Lanff 
the lo ... r .Iope!! of Mt. 0..11 and 
the Loddon Range. 

lII.-THE lhAsa OP' ApPROACH TO TlIB AREA EU)UNED. 

The prospectors who may decide to mAke R trial of 
any portion of the nrea examined will probably, it must 
be granted, start from the West Coast mining districts, 
and work east .... ards. 

This being 50, the I~illdn Track ... iIl undoubtedly be 
the best and most accessible means of npproach. It will 
Allow of the 'packing of the necessary pro"isions 011 
horses from the Lindn Valley or Gormn n8ton rigM 
through to the Iron Storo. 
TI~ track waa in \'pry fnir condition at th(\ elul of 

otlr Journey. Some portions of it Hccd to be deare I 
of the scrub on either ~ide, (mcl thill ronld be dOlle with 
n "ery ~mal1 CXPNlditul'c, 

, Thc t:lller tree!J fn!ling OCI'USS thp track C:ltl~e obl-tl'uc­
tlOns which Ol'e diflicult to n<>gotiat(' with hor~~ wh('rc 
the slopes ore "tee)); but thf' troC'k is (,(}11~tnntly llse:l 
for the repair of tlle o,·erhll\fl tele~l" lI ph lin<', I\lId thc 
fallf'1l logs fire remo\·cc.I by the. repoirerR. 

The trnC'k had h<-en ,'CI'Y t horotlghl .y clt'n rf'd of the 
lllr~er obstl'llction~ when we lost pn!'~ed O\'er it. 

1'1!iN trflck is likely tn hr S<'riotlsly illlp:lirCfl frolll time 
to time hy the damage done to the \llInnr bridj2;t,s ond 
C'1!IH' I-ts by the 1IU1 n~' f~ooc,l !! which ~nlls!nntl~· fI'I·III' ,. and 
'''Ill thcr<,fore 1I('(!'{1 pcrlOchC'fll rXfllIIlIllItwn and I-f'p.ur. 

It . iJol n"cd :It the pr<'SCnt timo b.v the miuf'r" t\'ho ,lft' 
1II :,klllg ton·'lrds the West Coo .. t fir rrtllrnin~ th"we ror 
it i", 1IIIIch tll(· I1In~t ()ra l·tit'nhl("l m'orlond mutt' hrh\'('C"; thl"'! 
\\'"f'"t Ctlill-t and thp moro ~ttlro portions of Ihe isbnd ~ 

1\ tr;lck h:ll' \:k"C1l cut to 0lwn lip the C'ollntl'y !.olllh of 
thr Franklin Hi'·er. ' . 

This trock is begun on tllr soutlwrn "ifh' of the Frnnk. 
lin lIi"(,I", where a j2;:1p ill tho hill~ O('l"lIrs . Th('o .. i,·rr is 
hrn:1(1 at thiM plal'C . and a cOII .~ij l("l rnhlr hritlgo wlll1lf1 
hf" 1·f"('C's-.;al".'· to IIlnk(' a pt ' l"lIl"n(>llt rOIlIl('t'tiHII w;t!, tlIP 
I illlia T":lC'k; fnr thf' ~"I'(lIlklill Ui\'(!!' h:1S .:t ~h'(' 1l1~' 
f!r;ult'" 1",11, nlut tho IIl11nllllt nr watj'r It. ('nrrlf''' I!I C'D1I­
!lidpl'nhl('t. . 

rt would hr. ho,,'('\·c>r . a CIIIIlI'Ol'lIti"rl" simp:f' Ilwtlt'r 
to (,lit a tr:lC'k rllllllfl to the l.,r!oo('lIt fl'1":1l1klin nrilirzf'. 
,,·hic,1t i.tO £'II,th('r lip !oIt" .... om, Th(\ SlIl'pri'-f' IIi"!'r would 
lI a\·c to h(' (,I·~~cd. hilt thnt wOllhl not lw t1ilfirlllt ·on 
'If'ronut of th(' narruwlI('!oiS of thc j2;OI'i!f' nn rl the .:Ih1lllfl_ 
:t lll'r of l:1rgc timhctr on thl" hunk!'. ,, ' 

Thi c; tr:lrk t\·ill admit prm·prC'tor" to the ronntr)' l-ring 
to the liouth of the Loddon Hange anfl t o the ea~t of th·r. 



FI'cl1('hm:ln's Cap-a distri.ct from whi('h gold is sa id to 
hal'c been obtained.. . 

The Franklin Uin'r Bridge may bt' r(,3chf'<1 from the 
cast lrith ense by the cort.. track "'hit.'h leads from the 
Luke Country n'S fllr as the Iron ~tor('. A ('art cnnnot, 
hOft'en'f, npp~on('h any nearer to lit. Arrowsmith than 
the Iron Store. . 

From the south~astE'rn districts there is fl t::!;1.k..Kl r()u~h 
foot · tr:lck cut· nlong the railw:lY route leading Jrom t~e 
King William Plains through the pns.c; in ~he ~mg: ~V)l­
(ium Range, and down the valley of tht' Surpn£c HI.\'('r 
to the Lindn Track on the slopes of lrt. t\rrau-smlth, 
This U\'oids the rou lIllnbllut "l)1lte P:H.t the Irnn StaTC', 

[ 

Fl'om the northt'rn districts the . ..\1111:\ ni\"(~r Vullcy 
affords the ' best-gradec.l pa!)s:ur;e. It cnn be, follo,,-ed f~om 
the Counsel Track at Coal Hill to the Colhngwood Rn-er 
nenr Redan Hill, and thc country appears opeJ.l for at 
least the grpater _port of the distance. The portJon .nenr 
the Collingwood Ri'-er certainly affords good tra,·elhng. 

. On the Linda Track there are thrt>e huts. which will 
sp.rVfJ prO!ipectors as eon~-enient ~tAgPS at which_ to rest, 
and as depots from willch stores can be carTled ha('k 

. into the less A~s.c;ible plooes. These are known as:-
(1) The "Wooden Store," which is a galvaniSPd iron 

hut. situatro at the foot of the eastern slopes 
of Hednn Hill. 

(2) The" Cockatoo Hut," 1\ log hut situated on the 
northern bank of the Franklin Rh·er. at the 
south side of the hill known as Artist'. Hill . 

(3) The II Iron Store," a more elaborate iron building, 
~ituated on Hurns' Plains, at the foot of Mt. 
King William I . 

At all of tlMse plaen there are stablel! fo r hones. The 
hUb themeelves are in fair repair At the p ..... nt time. 

It is snid that a certain ~ion of thfJ travellen who . 
U~ the Linda TrAck have from time to time partially 
destro'"'ed these buildinftS for firewood . TIleR ach of 
... andaliam are caused surel,. by thol1ghtle5l"neP. nnd n 
notice' posted in t.he huts informing travelle" thAt these 
buildinp have been ~rected b~ tbf. no\'"~rnment for the 
benefit of thOfe ad"" the overland trAck should be .u!fi-
cif'nt to pre,.ent any further dmructi.on . ~ .--. 

.. 
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IV.-RzcO)(lI£NDATION FOR FtTTV RP.; OPERATIONS . 

In the c"ent of there bcing :\ continuation of the 
p.-ospecting opern tions during the following summer, 1 
beg to recommend thnt the area lying to too southward 
of the strip hf're reported upon he examined 3!J carefully 
lls po~iblc. 

Thpre nre persistent rumours ('oncerning the prCFcnoo 
of p;old in the area at the hend of the Deni60n and Jane 
Hi,'crs' and copper ores Jun-e been reported to occur 
within' n hw rnile~ (If the Gordon Hi rcr at Pyrnmid 
Island. 

This block of countr~' ctluld be dsited and cxaminOl'I by 
a l)nrty opernting from t,he track Tl'C('ntiy open4~ up ~Y 
~I r H. A. C. Thirkell, a nd extending from thp Franklin 
Bi,:er, nenr the feot of }ft. Arro,,·smith, to thc Gordon 
Ri'-cr at Pymmid Island. 

Moreo,-er the information to be gat.hered on t~is pro­
posed exp;tition ('Quid be correlatf'd With that ,,-Inch has 
recently been obtAined by Jfr. T"'eh'etrees by nn east­
ward journey :t<j far as the Prince of 'Vales Hange. 

An cx:uninntion of this portion of the island is urgently 
needed and the information to be gained will be of 
va lne, ~ot only in the p~pecting of t~ jmmedia~e dis­
trict concerned:.. but also 10 the fuller mterpretat Ion of · 
t hp geology of ·18sm.nin. 

With thi" report I am forW'nrding three p ln n., vi .. ;­
(1) 1'0p~raphiclll chart of the area e:nm.inro. 
(2) Geological map: 
(3) Two ,enerali.oo. aectiona to illustrate the relation­

ships ·of the leveral formations. 

I have. the bonour to be1 

Sir, . 

Your obedient Senftnt, 

L. K. WARD. 
Assistant Governm~nt GeoIogI"t . 

E. A. CoUNREL, Esq., 
Surveyor·General and Secretary .for I,.ndR. 
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