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nEPOUT ON THE MINERAL FIELDS OF THE GAWLER RIVER, l'ENGUIN. 

Sm, 

DIAL RANGE, Mou~'r HOUSETOP, 'l'ABLE CAPE, CAM RIVER, AND 
PORTION OF THE ARTHUR RIVER DISTRICTS. 

Geological Surveyor's Otfict, LauncfSton, 29t" July, 1895. 

I IIAV. the honor to forward to you the following Report on the above fields, which were 
visited by me during last month and the beginning of the present one. Only a short time could be 
devoted to each of the locaHties examined, and, furthermore, very little mining work was in progre8~ 
011 any of them, (lonsequently the various mineral occurrences could not be minutely investigated. 
In a great many instances the mining work that hall! been done was carried out a good ma.ny ye81:5 
ago, alld the workings are now inaccessible, or practically so. In order to make a thorough exanu­
nation of t.he mineral discoveries it would be necessary to employ quite a number of men in 
re-opening fallen-in and covered.up workings, and also in opening out for the first time a large 
number of places where signs of the presence of ores have been noticed but no minins- work 
flnne. In the course of the lleport it will appeal' how far each occurrence could be examlJled at. 
present, and it will be seen dlat in almost every instance much time and labour would have to ue 
expended before it could be definitely said that there is or is not a reasonable probability of payable 
mining being possible. 'fhis Report has, in consequent'e, to be couched in very general terms, 
without going into details as to the value and prospects of the various discoveries. 

The country traversed on this occasion lay mostly near the coast, between Ulv.erstone and Rocky 
Cape, though excursions were alw made inland to the Dial Range, the vicinity of Mount Honse­
top. alld the Arthur River. The geological structure of the region is rather complex, there being a 
('ullsicleraLle numbel' of formations of different ages represented in it ot one part and another, some 
uf sedimentary others of igneous origin. It will be convenient to describe the distribution anti 
relatiolls of these before passing on to deal with the various mineral fields each by i~,",lf. They will­
be mentioned in chronological order, the oldest being taken first. 

Lowe1' Silttl'ian or Cambro-Silurian Systtm.-Older Palreozoic rocks, quartzites, 8chi!olts, 
metamorphic sandstones, slates, a.nd crystalline limestones, which may belong to the same systelll a~ 
the C.mbriah beds of Caroline Creek III the Mersey District, or to the Lower Silurian Gordoll 
Hi\,t'l' and altrife)"oll~ slates formation, ftJ'e found at intervals throughout the region under ob~!!I' ­
v<ltion, and are very well seen in natural sections along the coast. So far as 1 alii aware no fu,:,Sils 
I,ave been found in these strata, but from their position and lithological character they lIlay pretty 
saiely be classed as above. As there is some reason to believe that the Cambrian strata at. Caroline 
Creek are conformable with the Lower Silurian Gordon River series, it seems best for the present 
to use the wide term Cambro-Silurian. ~ome of the highly micaceous crystalline schists seen in 
the Inglis River, aDd the quartzites of Rocky Cape, may be even older than the Cambrian, amJ 
lIIay I,elong to the A"chrean system, like those at the head of the Forth Ri\'er, at Cradle Mountain, 
at Port Davy, and elsewhere. Generally throughout the district these ancient rocks are very much 
covered with later overlying ones, and nre seen onlv in the river gorges and on the eoast where the 
con,ring strata have heen removed, but they crop out strongly in the SIsters Hill. and the Rocky 
Cape Uallge. The localities where they are seen will be mentioned more particularly in the cOllrse 
of this Report when describing the country in detail. These rocks are muoh seamed with qnartz, 
often <:.rrying pyrites, and are probably auriferous. in parts. Throughout the district their gene"al 
mike is f,-om N.N.E. to N.E., but the dip changes f"equently from easterly to westerly, the st"ata 
being much folded and cOI~torted. 

Upper Silurian. S.¥stem.-The Zeehan and He~lewood series of rocks of Upper Silurian age 
W(~l'e not seell anywhere in situ. in this part of the country, but are said to occur to the south of the 
Arthul' Hive!", not far from Kay'S diggings. That they did exist in the vicinity in forme I' times is, 
however, certain, as water-worn boulders carrying impressions of Pentamerus Tasmaniensis , P. 
Kl1ig/dii, and othel' characteristic' forms of this period occur in the conglomerdtes of Big Creek, 
ncar Wynyanl. On the side of the road from Table Cape to Stanley, where it rises to cross 
the Hacky Cnpe nange, .ome ratloer soft well· laminated slates are seen, lying inclined at rathe,' 
low angles to the hOl·izon. These may prove to be Ul,per SilUlian, but also might belong to the 
sa"", formation", the ''Vynyard conglomerates, whic 1 I take to be most probably not older than 
Devonian. In the gravels of the Inglis River, some 2t miles below the junction of the Calder 
River, large boulders were seen of conglomerate similar to t.hat of Mount Owen, Mount Claude, 
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:>nd Stormont, and it was said that the rock occurred in situ not far away, but I was unable to get to 
,t; if so, it probably belongs to the Upper Silurian system. It may be here noted that in this part 
of the Inglis district the gold is said to be usually found only where the conglomemte boulders are 
rlent~ful, giving some support to the belief entertained on many of our weste .... gohlfields that the 
allllVlal gold is largely derived from the disintegration of the conglomerate, which is itself only a 
strongly cemented gravel drift. 

The Dial Ran~ series of conglomerates, slates, tuffs, felsites, III1U breccias, is "eferred by 
Mr. R. M . .Tohnston in his H Geology of Tns1Iltlnia," tentatively to the Upper Silurian system: hut 
he also remarks, on page 85, that., H as before mentioned, it is not improbable that the Dial Ha.nge 
and Table Cape conglomerates may yet be grouped among the Devonian rocks of Tasmania." 
The Dial Range formation is seen resting on the upturned edges of the Cambro-Silurian st.rata on 
the Penguin beach at t.he old Neptune miue, and there consists of highly indumted felsitic tuffs, 
hreccias largely composed. of angular fragments of quartzite, hornstone, and jasper, with occasional 
rounded vebbles of the same, and tufaooous indurated sandstones containing occasional waterworn 
pebbles, but otherwise closely simulating a crystalline rock. The decomposed r.0rtions of this last 
rock show it to be largely composed of felspathic particles, intermixed with IOrnblenue or some 
similar ferriferous silicate. The formation is found right to the top of the Dial Range, but. 
occasional exposures of the older Cambro-tlilurian strata at varying heights show that it is resting 
0 11 a bedrock which rises going southward. On the Dial Range we find extensive beds of con­
glomerate, the pebbles being well rounded, unlike the breccias at the N eptnlle mine. 'l'ufaceous 
Leds seem, however, also to be found to some height on the range, and a much de­
composed crystalline rock of dioritic character was also observed, but I coulu not determine 
whether it was a dyke or a lava Row with any certainty. In !lOme of the sandstone beds 011 

the beach ripple.marking is very distinct, and f,"Om this and the common occurrence of con­
glomerates it would appear that the strata were originally laid down very close to the shore. 
The hematite found near the Penguin Creek seems to form a bed of this fOl'matioM, and points to 
.Hcc8sionallacustrine conditions. On the beach the strata sometimes show a slight amount of curva­
ture, but 011 the whole the beds of the formation lie fairly horizonta\. In parts, especially where con­
taining much felsitic matter, they are extremely hard. Strong joints cut through the beds, often 
gIVIng all appearance to them as if they were dipping at high angles, but close inspection shows the true 
beddiug planes to be very Rat. Th. pebbles of the conglomerates alld breccias are shorn across by 
the joints. It is evident from the quantity of tufaceous matter that occurs intermixed with ordinary 
sedimentary material that volcanic dust and other fragmentary matter have been sorted to some extent 
by. aqueous agencies, partly, perhaps, by being showered into the sea and there arranged by the 
achon of the waves, and partly by being washed from land surfaces by rains and streams. So far 
.as I am aware, no fossils have been found in the Dial Range beds which would give auy clue t.o 
their age. The distinct jointing and great amount of indl1ration point to considera.ble antiquity, 
while the alllount of curvature is much less than is seen in the Upper Silurian beds of Zeehall, 
Heazlewood~ Middlese:x, and Fingal, yet distinctly more than is IIsual in our Permo-Carboniferous 
strata. In Victoria in the Devonian period there was great volcanic activity, forming series of 
rocks of much the aame character as those at the Dial Range, and it seems very likely that the 
latter should be referred to the SlIme age. 

To the soutb of Wynyard the formation above referred to as the" Table Cape conglome ... ,te. " 
is seen over rather an extensive srea between the Inglis and the Cam Rivers, and as far back as the 
Campbell Range and Arthur River. It is to be seen best.in the deep gullies of t.he creeks running 
throngh the district, the tops of the spurs between them being formed of more recent basalt. As 
the naDle of '{'"ble Cape i. insep'arably connected with the fossiliferous Eocene beds found on t.he 
shore at Freestone Cove, it w,1l be best to distinguish these older strata by a ,liflereut appellation, 
anu call them the 'Vynyard formation. neds of conglomerate are very prominent in the series, 
often ('ontaining large boul~rs of' quartz, quartzite, metamorphic samlstones alld slates, schist, red 
granite, and porphyry, with occasionally, as above mentioned, fossiliferous sandstones from the 
Upper Silurian system. These boulder. are usually enclosed in a mudstone matrix. neds of 
mudstone (RIb"lIaceous Mndstone) containing numerous small pebbles are niso common, and there 
3,'e also thick beds ~f laminated slates and shales and of white and yellowish s,"lnustones (freestones). 
Some of the shales and sandstones are very soft. On the beach under the Eocene beds there are 
very slight signs of curvature in the bed 1Iing' planes of the slate of this formation, but not more 
thall might perhaps be due to slight i"rfjO'ularities in the original deposition of the ~ime.uts, and 
g'f'lIerally throughout the district the strata TIe ~ery flat. In lithological character and beddmg they 
vel'Y (~Iosely rCSClUhle those of our Permo.Carboniferous and l\'lesozoic Coal Measures. The 
material is not nearly so much indurated as that of the Dial Range formation, the joints do not cut 
t.hrough the pebhles in the conglomerates as a rule, and so far as I have observed there is an entire 
absence of felsitic tuffs and other volcanic matter. The formation, however, seems remarkably 
destitute of fos~ils, not a trace of olle being observed. during my examinati01l of it, though search 
was constantly being made for them. 

The evidence in favour of the Wynyard formation being considered to be of the same age as 
that of the Dial Hange is mainly that of position. The former is found from sea-level to the tor 
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of the Campbell Range, tbe latter from sea-Ie~el to the summit of the Dial Range; both are 
nearly horizontally bedded, both consist largely of conglomerates, both are, so far as yet known, 
destitute of fossils, and the two are only some seventeen miles apart. On the other band, the cou­
"lornerates of the W ynyard formation are composed of very different material from tbose of the 
Dial Range, and the volcanic products so cbaracteristic of the latter seem to be absent, and t.here 
i< not the same amount of induration and jointing. 1'0 the east of the Dial Range we find t.he 
Permo-Carboniferolls coal messnres of the Mersey District, "Iso horizontally bedded, and litho­
logically 1IIore ,i1Oil.,. to the Wynyllrd formation th".n to the hed. of the Dial Range, bnt highly 
fn~~ilifel'ol1!o1. Them does not. ""ppeaT to be much more rf'aSQII fiJI' aS~l1ming the irlentity in age of 
the Dial Range and '''ynyard fonnations than of the former amI the Lower Coal Measures. 

The following fact tend. to make us think that the Wynyard formation may really be of much 
the snme age as the Mersey coal series :-From time to time pieces of cannel coal haTe been found 
on the bcach neal' Wynyard, and also pretty high up the Inglis River and t.he Seabrook Creek. 
'l'hese have ahvays been only floating pieces, the parent seam uot having been seen in situ, but the 
cil'cmllstances under which they are described on good authority as being found seem to allow no 
doubt ItS to their really having come from the neiglrlrourhood. If so, they must either have corne 
Irolll small undiscovered patches of tbe Coal Measures or from the W ynyard formation itself, 
ul1le&. we also admit tbe unlikely hypothesis that they may bave been derived from the Earlier 
Tertiary gravels underlying the basalts, t.o be described later on. Seeing that tbe conglomerat .. 
contain numerous bonlders from tbe older rocks, the possibility sUl!"gests itself that t.he pieces of 
cannel coal also may bay. been imbedded fragments, in which case the formation would be younger 
t.han the Coal Measures. The coal is said to have been tested in Melbourne and found to be an 
excellent Cannel, similar to the Joadja "sh~le" of New South Wales, which is the best gas coal iu 
t.he world. A similar' Cannel coal hilS been found at Barn Blufl' (see my Report" on the country 
hetween Mole Creek and the Mount Dundas Silver Field, and on the discovery of coal at BaTII 
Bluff" of 13th June, 1893.) This is of the same age as tbe Mersey Coal formation, and is over­
laid by fossiliferous limestones and shales. It is possible tbat the Wynyard formation is the base· 
of the Coal Measures, and that bigh up in it the fossiliferous beds and the coal seam may yet be 
found. Both for scientific and commercial purposes search for them is desirable. In New South 
Wales it has been noted that both above and below the Greta Coal series, which corresponds with 
the Mersey Coal Measures of Tasmania, there occur layers of erratic boulders, probably deposited· 
b.v ice during periods of continued low temperatu're in the Southern Hemisphere. These col,1 
periods might supply an explanation of the paucity of fossils in the W ynyard formation, and ice 
action wou1d. likewise account for the occurrence of large and heavy boulders in it in a mudstone 
matrix infoltead of the more usual one of coarse sand and gravel, which is the ordinary result of thp. 
sorting of detrital material by wave action. During my examination, hm'fever, I did not see any 
bonlclers ex hibiting ice striation, 0)' of such size as not to be accountable for by the ordinary forces 
at work ull e\'eI'Y sea shore. 

Devonian ami P~rmo-Carbonif~rous Syst~ms.-From the above considerations it seems hettel' 
to place the Dial Hange formation provisionally in the Devonian System and the Wynyard one ne"r 
tllf~ brlse of the Perillo-Carboniferous, bnt much more knowledge is required before any classificatio1l 
will he satisfactory , 

Eucene Syslenz.-At Freestone Cove, close to the 'fown of '''ynyard, occurs the well knowlI 
cliff seclion of the Tahle Cape Eocene beds, well described at length in ,Johnston's Geology of" 
Tasmania. They rest upon the eroded. surface of the Wynyard fi)rmation, which itself is seen close 
iJy lying nllconfonnably on the Cambro-Silurian slates. Teltiary basalt covers the fossiliferous bed~. 
The formation is of sma.lI extent, being known to appea.r inland in only one or two places, 

Palmogelle G"(Ulels.- In the Pen·guin and Wynyard Districts we vel'} commonly find high 
terJ'i'H'es n.ud sheets of rounded quartz gravel, lying upon the above older formations and covered. by 
late,' tlows of uasalt. The W ynyard District must have been very generally covered with I Iii. 
gravel prior to the eruption of the basalt. It always seems to contain more or less gold, allli i, 
probably the "ource of most of the metal that has ueen fOllnd in the district. In former Reports 011 

the Beacon~field Goldfield, Gladstone District, Corinna Goldfield, &c" similar occurrences of' high 
terraces of gl'8. \·el have been described, and it has been pointed out that the northern and western 

llilrts of our island mnst have undergone a great subsidence in Palreogene Tertiary times, which 
ed to g"eat accumulations of gravel being laid down along the shores, followed by basaltic outflows, 

ami a sllu8e<l',ent elevatory movement which has brought the gravel ' deposits lip to a considerable 
height above sea level. 'l'he Wynyard District aflords another example of the same features. The 
creeks have ClIt deep down through the basaltic covering and the gravel beds into the underlyillg 
'''ynyard formation, and even down to the Cambro-Silurian bedrock below this in places. 

Neogene (w(i R~c~nt Gravels.-The movement of elevation after the basaltic period having been 
a !'Iow one, and probably at times int.errupt-ed, we fiud occasional newer terraces of gravel lying on 
the slopes of the hills. There are also along the coast from Ulverstone to past Wynyard raised 
beaches and comparatively recent gravel flats, which have been elevated above high-water mark at 
no very distant date in past time. 
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. Eruptive Roek •. - There are numerous proofs of igneous activity at different periods of the 

hIstory of tbe region, various eruptive rocks being found in it. Granite occiJrs at Mount Housetop 
.aml to the westward thereof, and is seen on the Emu Bay and Bischoff Railway line close to 
the Hampshire Hills station. It is probably connected with the occurrences of this rock at 
:Mount Bischoff and the Magnet Range to the soutb-west, and with that at Bell Mount tin­
field to the south-east. At the latter place the granite i. later in age than the Upper Silurian 
.ystem, "s it i. intrusive through the strata of this, so probably the MOllnt Housetop gl1lllite 
I. also later than Upper Silurian. It seems possible ellough that the felsitic tuffS of the Dial 
Range formation are tbe ash-beds from the volcanoes of which the granite area. represent the 
roots. The granite is older, bowever, than the 'Vynyard formation, as boulders of it are com­
monly foulld in this, proving that great erosion of the volcanic material had takeu ralaee, and 
the deeper seated gramtic portions of it been exposed before the boulder beds were aid down. 
The occurreuce of u decomposed rock resembling diorite at the Dial Range has already been 
noted: it requires furtber investigation both as to its composition and mode of occurrence before 
its exact rock specie. and age can be determined. Dvrba.<e greenstone, similar to that fonnd so 
.commonly in the eastern and central districts of the colony, and, therefore, prooably of Mesozoic 
age, is seen between Burnie and the Hampshire Hills at some points on the Emu Bay to Bischoff 
Uail"ay line, and also on the Campbell Range near the Inglis River. A somewhat similar green­
stone, containing, however, a little mica and free 'luartz, and also occa.sionally traversed by small 
quartz veins, is seen in the Mill Creek near the to~nship of Somerset! 81~d also on th~ heac!l betwe~n 
·Cooey Creek and Stony Creek not far from Burme. It may be a dlOnte, but pendmg mIcroscopIc 
examination I am inclined to consider it a quartz diabase, and to look upon it as merely a local 
variety of the more general diabase (gabbro) formation. In Tertiary times, towards the close of 
the Palreogene period, there were extensive eruptions of BaBalt and basaltic tulls, which are 
continually being met with throughout the re~ion no .. being described, forming the valuable 
-Hgricuitural arens for which the Penguin and fable Cape districts are famed. On the beach 
at frequent intervals "lack basaltic dykes and flows of lava with columnar jointing are to he 

·observed. In the neighbourhood of the lava flows the gravels and superficial detrituo covered 
hy them are frequently found to be converted into hard conglomerates and breccias, no -doubt 
cemented together by the action of hot mineral-bearing solutions emanating frolll the lavas: 
·excellent examples of this are seen on the beach at Heybridge Creek and on the hillside west 
·of the creek, the conglomerate. in the latter place forming small cliffs in which are caves, these 
being due to washing out of un cemented portions of the original superficial drift. Inland the 
basalt caps most of the hills for some distance from the coast, extending with 001.1: local interrup­
tions up to the Surrey Hill. and Waratah plateau along the Burnie-Warntah raIlway, and back 
-on to the Campbell Range to the soutb of the Table Cape Dietrict. 

In describing the mineral occurrences examiDed it -will be necessary frequently to refer to the 
·clifferent formations mentioned above, and their relations in point of age, position, and oligin will 
require to be kept in mind. It may now be useful to mention brieOy the minerals of economic 
value t.hat are found in the district, and lhe formations in which they occur. Gold is found in veins 

.and reefs in the Cambro-Silurian rocks, and with silver and copper in those in the Dial Range 
formation, also iu alluvial deposits of Tertiary and recent age, in gravel beds buried more or less 
lInder the basalt, in gravel terraces, and in the beds of the modern water-collrses. In the granite 

.areas Tin ore is found in veins and lodes and as alluvial deposits, some of the latter being superficial, 
others buried under basalt. Silver-Lead ores have been found in veins which appear likely to 
penetrate both the Dial Range and the Cambro-Silurian strata; so also Copper ores. At the 
Blythe River there is a very large deposit of Iron ore (Red Hematite: see" Report on a deposit of 
Iron Ore at the Blythe RivC\·" of 5th March, 1894) in the Cambro-Silurian rocks, and near the 
Penguin very similar ore is seen ill the Dial Rnnge formation; there is also a large deposit of browlI 
_hematite at the" Iron Cliffs" in the Penguin District. In the same vicinity there is some Oxide oj" 
Manganese, which generally appears to be of comparatively recent deposition. The occurrence of 

·drift pieces of Cannel Coal in the Inglis River and Seabrook Creek has already been referred to. 
Lignite has been found near Penguin and in the Table Cape District amonll the beds of the 
Palreogene Tertiary deposits. ZiTcmlS and Sapl'hirts are found near Jacobs Boat Harbour in 
recent alluvial drift which is probably derived /i·om the Cambro-Silurian formation. There are 

.also Limestones, building Sandstones, amI Basalt fit for building and road-making in several 
localities. 

UA WLER RIVER DISTRICT. 

Only a very small portion of the Oa"ler River district was examineu, a short visit being made 
to a gold-bearing reef that had been discovered about two miles from Ulverstone, close to the river . 
A hole had been sunk 8 to 10 feet deep on the reef at the edge of an alluvial Oat formed by 
the stream, and in it was seen a lode (."Oosisting of from 8 to 12 inches thickness of quartz, and 
some 6 inches of clay, the latter being on the walls. The quartz has a vitreous appearance, and 
contains a good deal of iron pyrites with a little copper pyrites and bien de. Strike "bout W.N.'V. 
and E.S.E., dip 67° to the northward. The enclosing country rock is a bille schist, much like a 
.good deal of the Lefroy ground, and the reef cuts across its lamination. Several prospects washed 
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from the quartz gave very poor results, though a little gold was seen, and it would appear that the 
reef is auriferous, but as yet nothing like payable. It might, however, be prospected further with 
advantage , and should be traced both .... t and west along its strike and tested at intervals to find 
if its gold contents increase. On the west side of the river there is a considerable hill into wh ich It 

tunnel might be driven on the course of the lode after this has been picked up at the foot of it. On 
the hillside to the east another hole has been sunk some 12 feet through loose superficial soil 
without finding the lode, and a little crosscutting is required to pick it up. Any gold-bearing lode 
of' this nature, cn,l'l'ying favourable minerals such as the sulphide~ here present., and occurring in a 
·tlefiued shape between distinct walls, is worth taking some trouble to prove, as it might turll out 
that it has first been cut in a poor or small part, and may improve Oil being followed; while very 
doubtful as to its being of value, it seems to me that it ought to be further tested on the chance of 
better stone being found. 

About six chains east of this discovery, in a small branch creek, there is a shaft sunk some 27 
feet on a rna .. of schist and quartz, 8 to 12 feet wide, which may be a sort of lode. The schist and 
quartz are much interlaminated, and there is no well-defined reef. A little gold is "'lid to have been 
got on the surface from some of the quartz veins, and "colours" are reported to be got from here down 
to the Gawler River. From time to time it has been reported that a little gold occurs in the Gawler 
River itself. All the land in this locality is private property, and special arrangements have to be 
tnaue with the owners by prospectors anxious to search for minerals. Though nothing of much 
("onsequence has yet been found, it seems probable that the locality is of a favourable nature for 
minerals, more especially gold, and is therefore worth some attention from prospectors. The slate 
country may be referred to the Cambro-Silurian oystem. 

PENGUIN AND DIAL RANGE DISTRICT. 

The P enguin beach exposes an excellent horizontal section of the Dial Range formation 
resting uncomformably upon the Cambro-Silurian rocks: Here the latter consist of hard quartzites, 
slates, and in one 1,Iace limestone, and on a ragged eroded surlace of these, beds of breccia, tuff, 
and felsitic ash, a I somewhat mixed with ordinary sedimentary material, have been deposited. 
In several places there are dykes of basalt of Tertiary age bursting through the older rocks and 
lava flows covering them. 'rhe tufaceous beds are highly indurated, and sometimes very stron~ly 

jointed, and are somewhat bent into flat ridges and hollows, the strike being about N. 5° W. '1 he 
steepest dip noticed was 45°, which was much higher than usual, the beds lying very flat as a rule. 
Between the Penguin Creek and the old Neptune mine the beach .how. numerous mineral veins, 
and signs of alteration of the country rock by its being penetrated by mineral-bearing solutions. 
Parts of the rock are found very thoroughly silicified, and a great deal of it is impregnated with 
pyrites. Iron pyrites are ,-ery oommon; copper pyrites much less so; but some of the stuff also 
-shows frequent films of native copper on the joints. 

N,ptune lIr;ne.-About a mile and a half along the beach east of the Pen~uin Creek we 
find on the flat ground just above high-wate,· mark the shaft of the old N aptune mme. This is on 
I"·ivate p,·operty, 011 " block of 600 acres, marked on the county plan (Devon No.3) "Grant to 
Amos Drew." Mineral section 3596-87M was formerly held on the beach to the north-west from 
the shaft to take in the seaward continuations of the lodes. The shaft is now full of wale,·. It 
was f"rmel"iy unwatered by an 8-inch drawlift, which is variouslv stated to have been equal to the 
work and unable to cope with the water. The machinery is stift on the mine, but requires repairing 
to put it in working order. The shaft is 10 feet by 4 feet 6 inches, and is said to be 100 feet deep, 
with levels fi·om it at 50 feet and 100 feet. At the bottom level, on the last occasion when 
any work was done in the mine, they drove 175 feet to the N .E., and then met with an inflow 
of water, fresh, not salt, which was dammed off and work stopped . They also went some 75 feet 
to the south, lIlet a hard bar of country, and stopped. J have not been able to get any good 
information as to the work done at the 50 feet level, and Irom there to .urface. The lode is said 
to have been tr.aced along the beach on a course N. 40' 'V:, but nothing can now be seen but traces 
of it, the trenches along the outcrop being filled wit.h beach-gravel. It is said to have dipped to the 
S.W., and the shaft was located so as to cut the reef at a vertical depth of about 400 feet. It is 
:-;aid that there was n150 a. cross lode funning about north ' and south not far from the shaft. 
A small piece of the ore shown to me consisted of very dense galena associated with carbonate 
of iron. At times it is said that there was from 9 inches to 12 inches in width of clean galena. 
The information was given to me that the galena averaged 75 per cent. of lead and 29 ounces of 
silver per ton, but sometimes had as much as 45 ounces of silver. Some quantity of ore is said to 
have been raised and smelted on the opot in a .mall hearth. Though the Cambro-Silurian strata 
are seen on the beach, it would seem Irom examination of the mullock-tips that the shaft and drives 
have been in the Dial Range formation in tuffs and breccias. The lode is said not to have been cut at 
all in the lower level, which is a pity, as this would have tested it pretty well. - Having in this instance 
to depenu entirrly on somewhat conflicting hearsay reports of what was found in the mine, I cannot 
f'xpress any opinion as to the prospects of success if work were resumed; it would seem, however, 
tn be a matler of no very great expense to provide more powerful pumping plant and continue the 
.Irive at 100 feet to cut the lode, when something definite would be ascertained about it. It will be 
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interesting to find what tbe lode look. like whon it gets down through the breccias into the Cambro­
Silurian strata, 8S it must before going very deep. There is a po .. ibility of its becoming mor" 
regular and larger in the older roCk. 

Penguin Mine.-The shaft of this also is on the flat ground just above high-water mark, near 
Ihe south boundary of Section 1M-87M, now no longer held under lease. 'I'he machinery has beell 
removed, and the shaft is full of wale.'. It is said to have been 80 feet deep, amI though so clo8(" 
to the shore, there was not 8. very grent inflow of water. As at t.he Neptune, the outcro)l~ 
of the lodes where formerly trenched upon are now filII of gravel, and C811not be """", and 
it is lIot clear what. the owners had to go upon. For some three or four chains along the be~ch the 
breccia and tuff country (Dial Range formation ) is mnch silicified and impregnated ,,·ith sulphides. 
and j~ tr .... versed by numerous veins of quartz and ~ulphides of iron , lead , zinc, copper, &c., and 
dolomite, running in a geuen.l northerly to north-easterly direction, forming ra.ther a sort of stock­
work than a lode. Native silver and ricb argenliferous g"'l copper ore were sometimes found , 
some of the latter being Mid to have given .... ays of 23007.8. s.lver to the ton. Near the old shaft 
there are still a few pieces of the ore from the mine lying abollt, and some of these show copper 
pyrites, iron pyrites, galen .. , blende, and arsenical gmy copper ore (Tennantite, 0" more probably 
Epigenite) in quartz and dolomite. A few pieces collected by me were examined by the Govern-· 
ment Analyst, and relurned-

Gold ... ... ............ .. .. . 
Silver ...... .............. . 
Copper ... ................ . 
NickeL .......... ....... .. . 
Cobalt .......... . ......... . 
Lead ......... ........... .. 

() oz.. 1 dwt. J 5 grs. per ton . 
27 ., 15 11 8 " 
3' 4 per cent. 
2·5 
0'8 

10'8 
" 
" 
" also traces of antimony, but no zinc. SpeCimens of the ore containing more of I.he sulphides and 

less of the gangue than those analysed, which were quite second-class ore, would doubtless give 
much higher returns. The nickel and cobalt in the ore add considerably to ie. value, and would 
be saved in smelting as a speiss in combination with the arsenic. 

For the same reasons as in the case of the Neptune mine, I cannot say much as to tbe prospect~ 
of resuscitating this one. In one respect it appears to offer better inducement to try it again than 
the former, namely, that there is a considerable probability that the numerous veins scattered over 
a large area at surface will be found in the underlying older formation to make one or more definite 
lodes. I do not know how deep it wonld be lIecessary to go to get into the Cambro-Silurian strata, 
but uo not think it would exceed 300 or 40(1 feet, possibly much less. It seems rather likely, from 
a theoretical point of view, that at the time the ground was shattered nnd min eral-bearing solution~ 
began to go through it, the tufaceous formation was comparatively soft, aud might well become 
greatly shaken and fissured by a fO"ce which would only make a clean fracture in the hard older 
rocks beneath. Solutions, especially hot ones charged with mineral substances, rising through such 
a clean fissure into a shattered pervious rock might very likely convert the latter iuto a sort of 
stockwork such as we now find, while beneath there would be an ordinary lode. Were the mine."ls 
in the scattered veins seen at surface concentrateu into one lode the latter would probably be well 
worth working. 

Hardy's Lode.-On the slope of the hill rising behind the Hat on which the Penguin township 
is situated, some to chains or so W.S.W·. from the Penguin mine, " small vein of galena has lately 
been found by Mr. Hardy in hard tufaceous country closely resembling diorite, but eontaining 
occasional rounded pebbles. The vein is small, and has been traced by a trenrh for some 14 feet in 
length. It has smooth well-defined walls, running N. 55° E ., nearly straight towards the Pengnin 
mine. The ore makes in a little chute about 3 feet long, and consisls of 4 to ti inches thickness of 
gossan and clayey matter, with t to 1 t inches of galena and cerussite, but the vein is pinched to a 
mere joint outsitle of this. It has not, )wwever, been followed any distance along its course, or sunk 
upon more than a few feet. It looks like a true fissure·vein, amI is worth tracing along its strike to 
pick up any other chutes of ore that may exist in it: these would then !'e'l"im to he further proved 
by sinking upon them. 'fhe value of the ore in silver is quite low as yet, a sample sent by me to 
the Government Analyst yielding 8 07.. 14 dwt. 8 grs. of silver per ton, tl"ce, of gold, and 49'3 per 
cent. of lead. 

Some chains west of Hardy'S workings, near General Wilson's house, there is all old sbaft from 
which some clayey matter, consisting of quartz, kaolin, and yellow clayey oxide of iron, that most 
probably has come from some sort of lode, has been thrown out. As it might be silver-hearing, " 
sample was sent to the Government Analyst, but only traces of gold and silve.· we!'e found by him 
in it. 1.'here is no means at present of f;lreing the size of the lode or of determining its course, and 
a fresh shaft would have to be Slink to further prospect it before anything could be said as to il. 
probable value. 

Bullock'. Lode.-On · the beach opposite Hardy's find Mr. 'I'hos. Sullock has lately been 
working a large irregular lode-mass, which is 80mewhat similar to the occurrence at the Penguin 
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mine. There are several outcrops of cberty quartz, containing iron pyrites plentifully, also other 
-sulphides, and in one part magnetite. Native copper has also been found, and in parts of the lode 
there is much dolomite. A piece of quartz rich in gold is said to bave been once picked up on the 
beach in this vicinity, and a little gold is reported in a888ys. Some of the quartz is much brer.ciated, 
and other portions radiated crystalline. . The outcrop is much covered with beach debT;", bitt 
appears to be wide aud strong, and to have more than one branch running from the 
main body. The general strike is about N. 55° E. Mr. Sullock had sunk n. shnft 
18 ie.'t deep Olt the outcrop below high-water mark, but this w.s filled with 6>Tavel when 
I saw it: ill the bottom he got some quartz rock C4mtaining much pyrites. Near th.e shore 
Jille a brunch goes off to the west of the main line of outcrop and along this branch stains 
(,f green carbonate of copper and a little native copper are seen at times. On the flat shore 
dose to the road there is an old shaft said to be 30 feet deep, from which lode-matter consisting of 
dense quartz, oxide of iron, and pyrites, and dolomite with pyrites, has been thrown out. As there 
seems to be a large mineralised zone along the line of this" lode," I took three samples from 
various parts for assay. and the Government Analyst has examined them with tlu~ following-
results:- . 

Sample No.8. Gold,Ooz. 1 dwt. 15grs. per ton; Silver, Ooz. 8dwts. 4grs. per ton. 
" 10. "0,, 2" D"" "0,, 8 " 4" " 
" 13. " Traces " " Traces .. 

Sample No. R was from the shaft on the beach itself, and consisted of quartz, pyrites, pyrrhotite, 
magnetite, and some dolomite. No. 10 was from the old 30-ft. sbaft on the shore, and was a dense 
mixture of quartz, oxide of iron and pyrites, witb some dolomite. No. 13 was a highly silicious, 
somewhat cellular rock from part of the outcrop near high-wate,· mark, and contained much 
magnetite, this often siving the quartz a black colour. 

It seems 1II08t probable thl\t this" lode," ]ike the ore-bearing matter at the Penguin mine, is 
of the stockwork character, the tufaceous and felsitic country rock havin~ been much silicified, 
altered, and impregnated with sulpbides by tbe pasaage through it of bot mmeral-bearing solutions. 
As with the Penguin deppsit, it migbt also make into a regular lode in the underlying Cambro­
Silurian country. Being gold-bearing to a small extent, there is some inducement to prospect it 
further at deep .. · levels. . 

llfan.qanest.-On the beach close under Watcombe House there is a deposit of black oxide 
of manganese of probably Palreogene Tertiary age, from which some fairly good ore is reported to 
have been raised and shipped. It is so mnch covered over now that it can hardly be seen, anti it 
wouill have to be opened out afresh to permit a judgment to be formed of its value. 

SOllie little distance west of the Neptune mine there is a peculiar belt of earthy manganese 
boulders lying 100.0 on the beach. This seems most likely to be a 'I'ertiary deposit that ha. 
formerly been covered with basalt and so protected £l·om erosion, but later on has been laid bare 
and is now in process of destruction by the waves. 

Alluvial Gravtls.-In a road-cutting behind the Penguin Recreation Ground we see a section 
of a large deposit -of gravel containing some big boulders of conglomerate, lying on the top of a 
r-;pur. rrhe bedrock is not visible. This may be an old river deposit, and seems worth trying for 
alluvial gold. It may be one of the channel. occupied by one of the streams of the neighbourhood 
before the outpoUl·ing of the basaltic matter filled their valleys and diverted them into new courses. 

I~LAND PENGUIN DISTRICT. 

In the lower parts of the Penguin Creek the Cambro-Sifurian slates and schists are seen for 
~Ollle distance up it., often containing irregular quartz veins with more or less pyrites, but none yet 
proved p"yably gold-bearing. Higller up the creek we find the Dial Range series of strata. 

H . Good's Lode.-Near Mr. H. Good·s house l\ line of ferruginous gossany matter has been 
found, which seems to be the outcrop. of a lode. A small shaft has been sunk 20 feet deep following 
a veill of clayey and ferruginous lodestuft' of somewhat promising appearance. Some assays from 
this are reported to have given encouraging resuits in silver. The lode is too little developed to 
enable an opinion to be formed of it, and would require to be trenched across at two or three places 
along it~ conTse, to have some prospecting shafts sunk npon it, and to be tested by a good many' 
assays l,efore it could be said to be likely to become of importance or not. 

n,con COJlso/s Lodt.-At the head of Myrtle Creek some mining work has been done on a 
lode which traverses SO-acre mineral lease, 2524-87,.. At the centre of this section the lode was 
!'een in the creek, and sOllie good copper pyrites is said to have been obtained from it. A drive 
was then made along the vein to the north-west (bearing 311° 45'), .. distance of 170 feet. Some 
40 feet ill, a winze was sunk about 30 feet deep. Close to the mouth of the tunnel a .haft 
al<o has been sunk to a depth of ·49 feet, but was not deep enough to cut tbe lode on its under­
lay; 1\ small cross-cut was, however, made from till; bottom of it to the lode. This shaft and 
the winze were full of water at the time of my visit. The lode is of the fissure type and faults 
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the country rock, the beds of grit and conglomerate on one side of it not corresponding with 
those opposite them on the other. The lode-matter is froID 10 inches to 24 inches in width, 
and consists mostly of yellow and grey mottled clay, often showing nUlDerous smooth friction 
planes through its mass parallAI to the walls, which give it a streaked appearance. The walls 
are smooth and sometimes striated. The lode dips about 80° to the N.E., and along the hanging 
watt til('re is a vein of pyrites which appelll'8 lind disappears three or fOIll' t.imes in the length 
of' flip t.unnel. It. j~ genernl1y smnll, there being only from olle to two inches of clean pyrite~. 
thuugh tltere is often A. good deal through t.he adjarellt couutry: but it is Mid that nt the bottom 
of the winze there was as much as l!l or 14 inches of it, and from t.he large lumps at the mouth 
of t.he tunnel it is clear that in some parts the vein must have been much lar~er than it shows 
at present in the accessible workings. A good deal of e0l'per staining is often VIsible on the rock 
in the tnnnel, and a little native copper is said to have been found in driving it, but there is very 
little copper visible in the ore, which is mostly crystalline iron pyrites. It was reporte,l to me that 
some copper pyrites assaying 32 per cent. of copper had been got, and also that assays had returned 
as mn ch liS 6 ounces of gold to the ton, and in one case 7 per cent. (.ie) of silver, which I hardly 
credit. The stnff now visible in the tunnel is very poor, as is shown by the following assay made 
by the Government Analyst of a sample taken by myself from all along the vein, a large nUlllber 
ot chips from different parts being mixed together to obtain an average parcel :-

Gold, trace. Silver, I oz. I dwt . . 5 grs. per ton. Copper, traces. 

Tile country is mostly conglomerate (Dial Range formation), lying in flat beds, aud traversed 
by stl'ong more or less vertical joints. It might be wortb seeing what the lode is like in the 
Cambro.Silutian ('ountry, which, Rccording to an exposure in the Penguin creek in Mr. 
Barnes' land not far away, must lie under the conglomerate at no great depth. The prospects of 
the mine are not encouraging, but should any owner become satisfied tbat the """"ys of are formerly 
obtained were worthr of credence, the best thing to be done to test it further would be to sink a 
shaft to give it a tria at a lOWer level. Some mora driving on the course of the vein might also be 
done in the hope of coming upon chutes of ore. 

Hematite .Depo8it8.-0n the flat top of the spur separating the lIIyrtle and Penguin Creeks, to 
the north-west of, the Devon Consolo mine, some work was done a few years ago by Messrs. Henry 
Law & Co. in search of hematite. A good deal of this are is seen lying about the surface, some of 
it vel'Y pure and good, and several trenches have been made to cut it in the solid deposit. In one of 
these a flllt layel' 8 to 12 inches thick is oeen, covered with a few feet of surface soil. The ore in 
this seems to be very good, and some has been shipped from it. At other cllttings tbe ore-bed is 
very impure, containing much silicious matter through it. There is, however, evidently a good 
deal of very pure dense ore about the locality, if we may judge by the loose piece. about the sllrface, 
and it could be very cheaply raised- and taken to the Penguin wharf. When iron ' mining and 
smelting become established in the Australasian Colonies, this ore will probably be worth opening 
out. Pits and borings would be the best means of looking for it, as it is pretty cleal' that it forms a 
/lllt-Ledded deposit in the Dial Range series of stmta. 

Further west, on Messrs. Brown's, Hudson's, Crawford's, and Good's properties along the 
Penguin Creek , the hematite ore is again found, very pure pieces being common. A few trenches 
have been maue on Hudson's and Brown's land; in the former the quartzite bedrock (Cambro-
8iIUl'ian) is exposed; in the latter there is much good are, but also in places a great deal of 
o~jectionable si licious matter. 'l'he outcrop on Brown"s land is a very large one. There was not 
time for a leugtllY examination of this interesting occurrence of iron ore, and to get a pro}X',' idea of 
it a good many pits would have to be dug; but there is every reason to thillk that very large 
'Iuantitie. of excellent are could be won at small cost. A good deal of t.he hardest and purest stuH' 
could probably be got by sluicing the £enguin Creek and its flats in the valley between Hudson's 
and Brown 's outcrops. The are seellls most likely to be a bedded deposit, lying in flat layers like 
that worked by Messrs Law & Co., but no section of it is just now available. I · do not think it has 
any connection with the "Iron Cliffs II deposit next to be described, though it is almost on the lille 
",hel'e the latter might be expected to be met with. The Iron Cliffs ore is It brown hematite, quite 
nnlikC' the dense red hematite now in question, 

I n passing over the above-named properties a few chips were taken here and there from the 
best-looking blocks of ore, and were tested by the Government Analyst in Hobart, the sample 
containing-

P eroxide of iron ................................ . 
Silica ............................................. . 
Sulphur ... ...... ................................ .. 

98'0 per cent. 
1'6 

" 0'2 
" 

This is a very pure ore, snitable for making the best brands of iron anu steel. Mr. Brown 
informed me that many years ago he sent some 30 tons of the are to England, and got back a 
report that it was of the very best quality. Other tests made from time to time confirm this, 
Messrs. Law and others haviug obtained very favourable analyses. I was infonned that the are 
could be delivered at the Penguin Wharf at the present time for four shillings (48.) a ton, anrl that 
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some had been actually taken out at thot price, and if a tramway were made, which would be easy. 
t.he cost would he less. The ore is very similar to the hematite at the Blythe River, described in my 
Heport of 5th Man·h, 1894, and as the matter of the possibilities of iron smelting in the colonie, 
has been flllly gone into in that Report there is no need to agflin discuss it. It might ue possihle, 
how,'ver, to slI1elt a slIIall ''''lOlIot "f' rhnrcoal iron fOl'spedal pnrpose.< lo"ally, there being opl"ndid 
l'IuppliC'.;.; of wood for making chan~oal. The utilisation in this way of the t.imber now useless ~l1ld 
C l1l1liH.'T)OO:O lllt! in the district wOlild be ~\ great Looll t.u the seltlel's, euabliug them to earn something' 
towartl~ the cost of CIPIU;lIg their lund. It is vel'Y t10uhtful if the tim{~ is quite ripe fi)l' this eXI>eri-
1I11 ~ nt, hut it is SlIre to be tried some day, and these deposits of good iron ore must become very 
vaillal,le ill <:Ollrse of time. 

Iroll (·litfi;.-Ahont a mile and a half almost due west from MOllnt Montgomery to the S.'''. 
of )1r. J. IJillg"i' far III there j" an immense outcrop of iron ore formillg notable rllggNl out3tanc.iillg 
),oc·k~. 'l'11f' gl'ound falls YCI'y steeply from Ling's f:u'm down to M'lllide's Creek, a branch of' the 
Pell~l1in Creek, the slope being some 350 to 4UO feet. in vertil;al height. in a distance of' probably 
nnder tPIl r-haills. The ontcrop is a wiue one, probably quite 150 feet across, a.nd rl1ns somewhat 
ohlicJllcly down the slope ill a more or Jess north and south dil·ection. Th~ ore is brown hematite 
(Liulonito), often ill concretionary, botryoidal, reniform, and stalactitic shapes, with occa.o;ional 
silicioll.:' ami F-Iaty pOl,tiOlls. On the top of the cliffs, near Ling's fence, portion is micaceous, but 
giv(~:-: a. IJrowll streak, ulllike true mieaceous iron ore (reu hematite). The country rock enclosing 
the mal's is lIot visible on the north side of the creek, but on the sonth it is seen to be the Dial 
Hange formatioll. From the way in which the ore occurs in n line running denvn a steep hill slope 
pl'(,~lllUabJy composed of neurly horizontal strata, from its want of auy appearance of stratification, 
anti from its :o;tnlcture, I am ~atisfietl that the" Iron Cliff .... are tile outcrop of a large lode. Quitn 
:o;imilnr lilllonite ontcrops are seen in yarious places in the DUllda.o:.; field, few, however, being so 
large :tile! illlposing as the huge maeses here visible. Northward along the line the Tertiary basalt 
cover:-: the lode outcrop, but it is seen again in one place on Ling's farm where a spring issues from 
under the Imsalt, the water running over a floor of iron ore. In Barnes' se<.>tion, still further north, 
the irolJ ore contains lIluch oxide of manganese, quartz, and heavy spar, and is plainly 10de·mattel'. 
A piece takPll frolll he .. e by me, however,yielded only traces of gold and silver when assayed by tho 
(3overnmcnt J\ nalyst. As above remarked, the hematitP. iton on Goou's, Hudson's Brown's, and 
othE'J'~' :-:ect.ions still further north is much on the line of the Iron ClifflJ lode. fiut it is of quite 
.litll'I'PIit ,·Immct.,·. ami probably a bedded deposit. It is possible, however, that some of thp 
Ol1t.~~l"Op'" may prove to belong to the lode, and not all to the layer formation. 

011 the south side of M'Bride's Creek the iron ore is seen again in small quantity on the slopes 
of tile g-ully, antI SOllie nil"e fibrous urolvn hematite was there obtained by me. It seems probable 
that tI", lode tit en bends a littl. to the west of south and gets covered by the basalt seen 011 

1\1,.. Stott's farm. On the east boundary of this in the creek t.he felsitic and tufaceous country is 
J1111C·h impregnated with sulphides of lead, zinc, iron, and copper, and numerous veins of dolomite 
a1ll1 tl,esc sulphides have been observed. Some cuttings Itave been made iuto the rock, but though 
it is II1m·1t lIIincraHsed. there is yet no sign of true lode·matter having been re..1ched. It SCt'lIl.!; 
likely that a. tunnel driven west here illto the hill would strike the lode before long, but l., l(JI'e 
doing :tllythiug to tllis a careful sea.rch should be made right up the bed of the creek from the 
Jron Cliff .. to make sure that the lode has not crossed it and gone into the hill ou the cast 
bank. 

The occurrence of the abo,"e meU\1Iic sulphides in the country close to the line of the loue may 
iJe re!!"'oied as indicating the proiJable nature of the filling of the latte,', whicl, will most likely be 
pyrite~, (';l1'boI13te of iron, quartz, and 811lphicles of lead, zinc, and copper. The huge size of the 
out.crop at the Clifl. points to the lode there being large, and it seems to me to be quite well worth 
trying to!;Ce what is ill it below the go:;;san. From j).1'Bride's Creek tunnels could be put ill alon~ 
the 1041e hoth nort.h and south, which would soon ascertain its value. Seeing that the lead ores got 
ill tll(' milles on the beach at the Penguin have usually beell fairly valuable in silver, and that 
t.hrollg-hout the t1istrict there are traces of hoth this metal and gold, it appears "cry probable that 
thf' Jocie under t.he Cliffs ma.y contain valuable ore. It is quite as well worth tryiug as most of' t.he 
gf)~s.all l,alCiii or the Dundas district, and has the o-reat advantage over them of easy accessibility. 
(~nite a short tmck would connect the tunnel on the lode with the Iron Cliffs road. It is a wonder 
to Ille that ",hell mining was in progress in the district no oue has tried to tUOl1(:1 under the Irotl 
Clift".;. as they certainly are the most promising lude outcrop in the whole district. Wit.h its 
~plelldid advantages of aecessibility and ease of attack by tunnels, it most assuredly deserves a 
mining tl·ial. 

The browil llelliatite itself of the Cliffs may have some value as an iron ore in time to COllie, 
anti ('onld be very cheaply won by qual'Tying; it seemi doubtful, howevel', if it would be pure 
(,Hough for iron IIUlllufhcture. Much of it would be excellent ttux for silver~lead smelting.works. 

Mangantse Ol'e.-1'o the nOltl, of Mt. Montgomery, on some flat barren Crown land between 
Midgley's and .\ lex ander's purchased blocks, " little rather earthy and impure black oxide of 
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manganese is found, apparently formio'" a bedded del,osit which may be of the same age as the 
Dial Range conglomerates, or quite mod'ern. It. does not appear to be of economic value so far as 
now known. 

DIAL RANGE DISTRICT. 

Some four or five years ago .everal mineral leues were takell "l" 011 t.he east side of the 
Dial IU,nge, and some little minillg work was done; but before long interest ill the locality died 
ont., and the least...'S were all ;l.llowed to Uecorne void. The main part of t.he Hang-e itself appears 
10 be composed of "onglomerates belonging to the Dial Range formation (Upper Silnrian 01' 

Devonian), but the lower ground, where most of the mineral sections fll'e, is made of Cp.1Hhro­
Silurian stl'am. the youngeI' rocks having been denuded ~\way more or less entirely. 

Section 3472-87M, 80 acres.-A lar .. e creek passes through this section, and in this a lode of 
pyrites is seen which has had some work done upon it. An old cutting is noticeable, whil'h is said 
to have heen made over 30 years ago by the late ~Ir. C. Gould's men when he was examilling this 
district. In this the lode was seen to be about 2 feet wide, with ,trike N. 20° \\' . alld clip 72° to 
~. \V., consisting of quartz and pyrites in laminateu h,'mds, a little oxidiseu in parts. Some of the 

.quaJt7. is very dense and cnrries a great deal of pyrites. About a chain further north, a tunnel 
was put in a few years ago to cut the lode, and a winze is said to have heen slIuk Otl this to n. depth 
of 90 feet on the underlay, from which very solid pyrites were obtained in big lump~. The 
tunJlel being much out of order, am} the winze full of water, the lode could not be examinc!l in 
these workings. A shaft 10 feet by 4 feet has also been snnk, it is .aid to a depth of 100 feet, bllt :1.11 
work hnll to be stopped owing to the failure of the bank in which the Company's fnllds were 
deposited during the recent nnaucial crisi.:::, The information given to me WHS that the shaft was 
intended to be sunk '200 feet, at which depth it would reach the lode. The conntry is soft sillHlstone 
and ~late with steep dip, strikiJlg' ahont Jlorth and sonth. A good deal of very pnre dellS(' pyrite~ 
~aid to be from tlte winze was lying neal' the shaft, apparelltly pllt to one side for prCSt'l'ratioll : I 
took a number of chips from variolls parts and sent them to the GoverJlme1lt Analyst., who fOHlll} 
them to contain Gold at the J'ate of 20 grains to the ton and Silver 6! dwts. to the tOB, uut 110 

Copper. The lode is seen again on t he track where it crosses the creek, anfl is said to be traceable 
fOi' R. 10lJg distaRce. It is a strong well-defined vein, and if further prospecte!l may yet LH" proyed 
to have chutes of valuable ore in it . 

Sectio" 2605-87M.-Towards the north houndary of this section a small shaft has been SUlik, 

hut nothing of value could be seen about it, the only stone looking at all like lode material Ilea:' it 
beillg some hard quartzite with encJosed specks of pyrites. Further sOllth, some -l or 5 chains 
~outh of the north boundary, there is another shaft with a good cleal of fair-looking gossan and a 
little pyrites. 1'he hard old metalIlOl'phic St1.nustone country with quaJ"tz vei ns ill it ontcrol's clo~e 
by, but there is a lot of the D evonian conglomerate lying loose about the suriitcc. r'l'OJIl here 
there is 1lI0re or less gossany material along a north and suuth line into section 2604-871\1, auf! a 
trench has been cut through this some 12 feet deep on the top of a spur, showing the gossan going 
down in lod e forlll . Probably it is the outcrop of a py,.ites lode. 'I'here is a conside.-able thickue .. 
of lode.matter, ,vhich might tnrn Ollt to he of nthw. It rec[uires to be snnk and driven upon , and 
tested by numerous assays. 

f::ject'lull 2G04-t-nM.-South-ea.r;terly from the alJove trcnch, at the ('entre of' this 8>e<'fiuJJ. we 
come to a shaft auout 20 feet deel) on' a gossan lUas.';, the coul'se of which is not uet(wminahle with­
out clearing away the sCI'ub whic I has overgrown everything hel'e. The material from thi!' shaft 
having been reported to have given good assays ill gold and silver, I took a few piece!' ,md !'pnt 
them to t.he Government Analyst"lmt he found only traces of gold and silver ill the sample. The 
gossan is somewhat si1i9ious and of rather fa vourable appearance. 

Some 7 0,. 8 chains N.K from this shaft there is an underlay shaft down 12 0" 15 feet on a 
lode of gossan striking N . 72° E., ami dipping southerly 45°, but thongh the stufl' looked pl'omisillg, 
t.he assay of Illy salllpies fonvarded to the Governlllent Analyst showed only traces of gold and 
3 uwt~. (j grs. of silver to the tOil. These .gossan formations may perhaps improve when they al'e 
!" unk upon, bllt present nppeamncps are not favourable as to their being of much value. The 
country is a good deal broken by gullies, and if any valuable lodes are found it wou'" probably be 
possible to do a good deal of work by means of adits. 'Vith present means of access It would he 
a hard matter to get heavy machinery on . to the field. 

Section 3-168-87M.-In this seclion, close to the S. W. angle, there is an outcrop in a creek of 
a lode of pyrites and quartz mu ch like that above-mentioned in Section :3472-87M. Strike N. I fiO 
\V " dip easterly 72°. It has not been cnt into to show its thickness, and requires fhrther opening 
before any opinion can be expressed as to its value. 

Further south than these sections I was informed that there was a fairly long tunnel on a 
section which I had not time to visit, but from the information given to me it did not seem worth 
while to spend another da~ in again going up to the Dial Range to look at it. As will be seen 
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trom the above, very little work has been done in the District, and not much encouragement 
received to go on furthel' with it. It ~ems clear, however, that there are lodes and indicat.ions of 
milleral~, and further prospecting may yet relnit in good discoveries. The ground is very thickly 
covered with strub, and progress in exploring it is consequently very slow. 

SULPHUR CREEK. 

W cst of the Penguin Creek the older Camhro-Silnrisn stmta are well ""en along the bench, 
onclI \'pry full of' strings of Iluartz which often (-arry pyrite», and have sometimes been taken to be 
trlle I(lde~. Ou the side of the SulpilUT Creek rond, on the fo'teep grade where it ri~e...; up froUl tim 
tint ground along the shol'e. a piece uf very rich gold-bearing stolle, silowillg gold and pyrites fi'eely," 
i:-: sai,1 to have been recently founli, bllt af'tel' examining- it. and 8(leing the place whel'e it was said to 
llan° como f!'om, the conclusion was forced npon 1IIe that the dis('o\'el'Y was not geuuine. The 
~pedUlell had plninly come from some depth underground, and wns must probably from one of' the 
Lefi'oy mines. t;ome work had been done oy 1ft r. 1\1' Phail to find the r~f from which the rich 
stc)JIO W:\!'io !"tlppored to have come. hut as yet he has fonnd nothing but slIlall quartz \'eins such a~ 
arf' :-oeell very cOllllllonly ill the country rock where it is expo~ed on the Leach, 

\Ve~t of tllp ~111phur Creek 011 the beach there is a band uf' ferrnginous. slate cOlltRi nill !.{ 
I'yl'ite~, \Vhen conct:'lItrateu the pyrites is said to have yielded 8 dwts. gold to the ton on assay,. 
hilt i\:-o tlu~l'e is only a small rert'entage of sulphides in the rock it would not pay to attempt to work 
them at this val UP-. 

MOUNT HOUSETOP DlSTIHCT. 

}"'1'01ll l\ionnt. l-Iousetop northwards along the course of' the Blythe River there is a COII-' 

~idel'<1hle :I1'f'U of gTallit.e conntry, ane! ill the Bonthern portion of this se\'ernl mineral J,~ases have 
fro III tillie to tinw lJecn taken up fil)' tin ore. mostly between the Emu and Blyt.he Rivf'l's frolll 
a tn 4 miles N.W. fmm "Mount Housetop on the heRds of the 1'.11. and Trial Creeks. A section, 
238-UI)I. has also, however, been taken up N.N.E. of Mount Housetop, near the head of t.lle 
Laurel Crpck. on t.he east siue of' the Blythe River. My examination . ouly included the prin('ipn) 
di~co\'erieo; at the Falls and Trial Creek. These lie from three to four miles E.N.E. frOlU the 
.l-lnlllJl~l,irl' Hilll' statiOlI Oil the Emu Bay to Bischoff Railway, ~md le-s than a mile eRst of the 
" ... -tel"ll houndary of the V.D.L. Company's Hampshire Hills "lock. At the time 'of my "isit nu 
TCgl1li11' work was in progress Oil t.he field, only a little prospecting frolll time to time, a.nd most of' 
the mineral lea~s have been thrown up. . 

l:oilJg' castwctru ti'olll the Hampshire Hills station the country passed over for about three 
lIIil p~ is .iIl hasaltic, even in the deep g:llllies of the Emu River nnd its tributary creeks. On the 
rHilwny lint' a little above the station the g ranite rock is seen cropping ont in a cutting, rather fine 
~rained, and not unlike some of the stannifel'OllS quartz porphyries of' the Blue Tier till-field in 
general appearance. A short distance east of the Hampshire Hills block bOl1l1oary the ~l'nnitP 
again f'lIIerp:es from nnder the basalt, though runs of this cover it in places. It is ',"ol'th 
lIuti(:illg that. as t.he g"l'llnite is fOllllL1 high up on the wel't side of the vHlley of' the ElIllI HiYer 011 

the railway line, amI again equally high 011 the east side at the tin-field, lint is not ~pp-n in tIl(' 
milch lowcr ground between, there must have been an old valley in it before the comillg uf the basalt 
in IIIllch the sallie position as the one now existing. This fact nlay have impOl1:ance in fut.ure if 
~eilf('h for (leep le;u.ls Huder Ihe basalt is undertaken, as it will be seen furthel" on there is some 
reil~OIl for expecting, The basahic ('Olmtl'Y followed by the railway line lip from Durnie, flankpd 
hy older )'(wks :dong the Calli and .Blylhe Hivers on each sid~ . may perhaps I'epresent an old valley 
filled I1p with ba8nltic matter. 

:\Tol't of the tin workings ha.ve been in the creeks for alluvial tin ore and ill shallow ground, 
hut tl)l ~r~ UJ'e illso sume lleep alluvial gravels covered with basalt that have ooen a little prospecteu, 
"lid " little work has been done on some lodes. On section 120:l-9h! (formerly held ~y E. 
Spink!') n sh~ft was ~nllk some 19 feet on a soft lode of talcose matter and quartz I'ullllilig more or 
Ie" lIorth and south, said to be 4~ feet wide in the bottom of the shaft. This was fa lieu iu 
:lIul illlll'ees..o.:ible, allll the lode (~onld not he seen at (lll when I visited the spot. Some of the finn 
lo(lel'tllfl' that had been thrown out of' the shaft g;we me a little tin ore when washed, but was poor. 
~ollle good 01'1 0 1:-0 !"('ported to have been raised, "lid a ereek 1'II11ll1ng up to the shaft i~ ~aid to ha\' c ~ 
bel~1I f:lil'ly g"uOfI ill alluvial tin, probabJy derired f"'olll the ludp. It would seem therefure that there 
is SOllie illriucemf'nt to opell the vein 1I10re thoroughly so as to ascertaill if' it is worth milling upon. 

In the adjoining section 1277-91>1 (formerly J. 1{evel's) there is another soft lode also running 
aLout 111. and ti. , on which a .haft has been Slink to a depth of 40 feet (full of water when I saw it). 
This is mtller :111 interesting occurrence; the lode-matter, about 18 inches in thickness, consists 
pl'illci,.al1y of kaolin carrying tin ore and tourmaline impregllated through it. Some very fair 
pro'llCcts are obtainable, and sOllle of the stuft' is 'luite riell. I was told that a good denl of it 
was SO filII of tin thllt it was carried o"er a hill by the prospectors some cOllsiderable distance to a 
small wooden" dolly" (or rough stamper) which they erected beside a suit"hle creek, ami was there 
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crushed and sluiced. A small creek heading from the vicinity of the lode is said to have yielded " 
good deal of alluvial OJ·e. This lode seems to me to be well worth looking into, as it prolllises to Ue 
valuable. Being in low ground it could not well be prospected by a tunnel, but a few wiudl",s 
r-hafls snn k along its course would soon give informat.ion about it enough to show if its L1en~lopment 
would be worth perseve"ing with. 

A little west of these workings the trlll,k crosses another little creek which has heeu w,.,.k",1 
for llllnvinl till 011 a !Wmewltat fine~grnined soft granite bottom. flere there is a great deal of 
an;!IIIHI' nlHl wnt.er-worn glaF.~y qURrt1. with tOllrmn,Jine n,wl occasiollal ~arpllires. 

To the north west of section 28 13-87>1 t;vo branches of Falls Creek have heen wOJ·ked . 
• JOllilstOIl'S workin~s were in very shallow gronnd on R. red granite bottom, in which lIU1l1erOl1S 
veins of' quartz with tourmaline are exposed. Much crystalline quartz and schorl occur here in the 
wash. The ore was much contaminated with titaniferous iron ore difficult to separate, which lowered 
its value. B elow tIle workings in the tail·race basalt (.'omes in, showing spheroidal weathering, 
I'J"Ouably a dyke hursting through the granite. In Dale's wOJ'kings on a neighbonring sJlJall c"eek 
t.he till ore was very well water-worn and free from impurities, aud had much well rOllllded watel·· 
wurn quartz gravel associated with it. At the head of' this creek there is a short tunnel, HOW fitllell 
in, uriven on a hed of waterworn "wash," which is found running into the spur. A shaft has alio 
hf'ell sunk in the t.op of this spur, nlHl gravel obtained fl'om it, but I could not learn if' llottom had 
hecn reached. It is evident that there exists here a considerable qnnntity of older water· worn 
gravel covered by surface soil which is partly of bal'la.ltic oJ'igin. .J ust at this point the gravel 
is not "overed with solid ba.,,~lt; but this appears close by, and I have little doubt bnt tllllt it <O,'C1" 

th e 1",lk of t.he deposit. The place is worth prospeetillg further, and it willlJl"obably he fo"u,1 that 
the" wash" dips away under the basaltic country, :lnd that this will cover" gutters" or old water­
f'uurse~ containing a good deal of' ore. Practically nothing has neen done to test t.his proillising 
upposic. The OCCU l'renee of' waterworl1 tin ore, fairly coarse in size, along with thoroughly rounded 
gravel, shows that it was not sluiced from the bedrock by the present short creeks, but by some 
older ones in which there was mnch more powerful ath'ition of the material canied along. alld taking 
this in conjunction with other finds further south, there can be little doubt that the principal alluvial 
deposits of the district are to be lookeu. for in an older system of water·chflnllPls HOW buried lllHler· 
.the basalt to the westward of the gnmite area. 

Close to the track from the Hampshire Hills to the tinfield, on Section :l813-87", there are 
s Ollle holes sunk on outcrops of rather vitreous-looking quartz, which has not been fonud to CillTY 

:U1Y mineral of value. One of these gives further evidence of the existence of burieu gravels to the 
westward, the granite bottom dipping rapidly iu that direction nnder brown basaltic soil. In tIl{-" 
wpst end of the trench well waterworn quartz" wash" Cc1.llle in under the brown ~oil, ami with it. 
tl<lIJiC water, which led to the abandonment of fUl'ther work. l'he gl·anite crops out both 1Iorth and 
~ollth of this place, so this lead seems to he a small branch running to join a main gutter lying 
further westwaru under the principal hasalt area. The gravel might be traced to the westward Ly 
~haft8 amI bores with ad"antage. . 

\Vaterworn tin-ore, probably flerived from a deep lead, is found also along the west side of the 
Hats near the hea d of Trial Creek, at two places known as H The Big Tin" Creek and "The 
.Knoll," At the first of these places very coarse well-watcrwol"n tin·ore is found in very shallow 
'Ioil cOllsistiug of weathered granite bedrock almost without gravel. Pl'obably, we have hel'p a ca~e 
wher~ the heavy tin-ore is all t.hat remains of a portiqn of the lead which has been denllupt! away 
.right down to the granite, all the lighter material being removed aud on ly a Jittle of t.he hem"iest 
ore left on the bedrock. The basalt country is close at hand to the west, and search shou1U ue made 

.Idong its edge for deep ground dipping under the lava. rock. At " The KnoB" the same SOl't of 
thing is again noticed, coarse walenvorn tin·ore with a very little rounded quartz g rave. being 
fOlllld on t.he surface of some low rounded granite knoll.. Here too t.he deep lead has prohably 
beeu entirely washed away, leaving only a little of the heaviest tin-ore lIpon the beurock, which lias 
heen .·ut to new shapes by the modern watercourses. At nll the above places t.he tin-ore obtainf'd 
i~ \'cry pure and not associated with titanitcrol1s iron·ore or other deleterious subst.ances. 

III wha.t are called the "rrial Flats, however, which are extensive, swampy flats covering Some 
IOU acres to the south of' ~ection 28l3-87:M, the tin ore is unsaleable, or nearly so, through being 
associated with a. great deal of foreign matter, ilmenit.e, zircon, 8<'l.pphire, garnet, and some heavy 
rare minerals, 1I0t remova.ble by streaming. ~tuch of t.he tin Ol·e is well waterworn, much more so 
than tile associated illllenite, and may he derived from the deep lead. 1[01e8 sunk ill various places 
t.hroughout the tlats have shown the alluvial ground. to he from 7 to 9 feet deep as a rule, with all 
average depth of abont 2t feet of gravel under the ~urface soil. The Trial Creek carries a good 
""pply of water, but the ground being very flat is not easily worked. A good deal of cutting of races 
and tailraces ha.s been uone a.nti some paddocks of ground ta.ken out, but owing to the impurities 
jn the tin ore saved the work has not been payable. The best method of working these lIats 
would be by hydraulic elevators, but there would be some rlifficulty in getting a sufficiently lar<6"e 
'''I'ply of wale,' for them at a high enough elevation to be useful, without making a long water-race. 
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In Section 2813-87M there have been a few trenches and holes made on a lode of ferruginous 
granitic lode-stufl; which often shows impression. of large cubes of pyrite., which would no doubt 
be found IIlloxidised on sinking a little deeper. Some of this stuff being &tid to have given returns 
on assay of both gold and silver, I collected a few fragments of the more gos..,any material from one 
of the shafts :U1d sent it to the Government Analyst, who found, however, only a minute trace of' 
gold and no si lve!". The lode runs about north a.nd sonth, and is seen again as about 8 feet wide of 
granitic-looking lode-stuff in the Trial Creek arranged in somewhat parallel ribs or layers of quartz 
with t.alp, "hl, ... ite, and pyrites ; he,'e it is not well defined and does not look at all promisiug, 
Vel'rll1!i1l01l~ material is again seen on the ~alllp. line to the east of the workings 011 Trial Flat, ami 
ngaill lIear thp. plnoo where the ., big till .. waR found. At this last spot there is a. large ouh'I'op uf 
I~ry~ta.llin e quartz, :uul some si lver i!' said to have been obtained in ussays. At 110 part of' th o c()ur~ 
did this lode seem to file to be worth spending much money upon in testing it. 

Near" The KnoU," a fiattish fel'ruginous vein of quartz and magnetite, with talc and a little 
vyrit.es was noticed, on which a trench had been cut, and not far from this some very solid hematite 
was picked up on surface, 

In the gravel in the creeks and about the surface numerous stones of qnartz, (Luartz and. 
tounnnline, anti other vein materials are commonly met with, so it seems likely that veius are 
freq1lent in the granite country. rrhe district is clearly a mineral-bearing one, and therefore worth 
prospecting, and no doubt in time discoveries of greater value tha.n anyt.hing now known will be 
lIlade, At present the most promisillg ventures would appear to be the development of the till­
bearing kaolin lode in 1277-91>1 and of the deep lead on the west side of' the field, The 
·district is casily accessible, and is worth more attention frolll prospectors than it has received . 

TABLE CAPE AND CAM RIVER DISTRICT, 

Th" dish'i('t. bet.ween the CRm Hiver and thc Dip Range and Rocky Cape Hills is travel'.cd by 
a Humber of rivers and creeks flowing to the northward, which have cut it into a series of J'oll ,~hly 
parallel ridges and gullies. Going due west fi'om the mouth of the Cam River we should cru!'s ill 
succession the Seabrook Creek, Camp Creek, Big Creok, Blackfish Creek, the Inglis HiveI', the 
Flowel'dale lIiver, and the Sisters Creek, besides numerous small tributm'ies of these, Camp 
Cl'eek runs ill to the mouth of the est.uary of' the Inglis River, and Big Creek into the head of it; 
the Blackfish and Flowerdale join the Inglis a little higher up; and the Calder River CO llles in 
some 12 miles from the mouth of the Inglis, The country slopes gently seaward f,'om the 
C,,,upbell Range, the ridges between the gullies of the main cl'ooks being approximately equal ill 
altitude at cOI'l'(,l'ponding distances from the Const. There is generally a somewhat steep rise li'olll 
a Hat st.I'ip of low land of' varying width along the coast on to the spurs, and these then are fonlld 
to aft'ord good g'l'ades for roads. lUost of the main spuJ's have roads along them, unt the deep 
gullies illtervelling prevent easy cOlllmunicfltioll between points on adjoining ridges. The tops of 
the 'pur> are "II formed of basalt and basaltic tufl;', probably th,'own out from a large nUUlbel' of' 
vents throughout the district, of "hich Mt. ITirks is the most prominent. Going down into the 
valley~, however, we soon get off thH basalt und come on older formations. Immediately under 
the !Jasalt there is nearly always a layer of white well-rounded quartz grc.Lvel, often containing gold, 
at an elevation of' from 300 to 500 leet above the sea-level. The grayel is generally lowe,' towards 
the. cnast than fUl'ther inland. and flS it is found more or less all oyer the district under the basalt at 
the same elevation approximately on each side of each spur and on opposite sitles of each valley, it 
is clenl' that previous to the basaltic eruptions there was an extensive area of country sloping gently 
seawnn.ls covered more or less with gravel. No doubt the main cause of' the formation of t.his 
~heet of gravel was the general subsidence of the North C6ast in Palreogene Tertiary times above 
referred to. It is not cleal' if the area was under water at the time of the basaltic ernptions, or if 
it was more 01' Jess a land su rface: possibly portion was Ululer the sea and other parts formed low 
shelving 5hores. \Ve find evidence of occasional lacustrine or estuarine fonnations in beds of 
earoonaceous gravel and shale with much lignite through them, but I neither Sc.'l.W any distinctively 
marille or freshwater fossils, nor heard of any having ever been fouud. It is a matter of great con­
se'luellc(' from a. gold.seeker's point of view whether the gravels were laid in position by wave-action 
along a bf'ach or by running water on land, for beach-gravels, when auriferous at all, are not often 
payably so, while in river-gravels there is much more chance of finding payable gutters: From the 
uniform way in which the sheet. of gravel is spread it seems most likely that it was laid down upon 
a beadl. A~, however, it was deposited durin l " a period of subsidence when the sea was constantly 
encroaehing on the shore, it is possible that the c~Jallnels of streams carrying the gravel seaward became 
fi1Jed up and covered over in some instances without being destroyed by beach erosion, and con· 
Hecluelltly tlrere may exist gutters in the deposits in which larger amounts of gold may be expected, It 
may be weB here to repeat the remark made above, that we have also in the district several deposits 
of' later gravels of probably youngeI' a«e than the basalts lying at lower levels than the older sub­
hasaltic sheet: these are well seen 011 ti',e Calder Road, where it rises ofl> the flats (themselves COIll­

posed of' recent gra,'els), ami where a branch runs off from it to the Inglis River, ill the S, \V, angle 
of the Parish of Quiggin, These and t.he flats near the shore are probabl~ relics of beaches left 
behind by the gradual rising of the coast in Neogene and Recent times, 'I hey contain occasional 



I 

. 
XIV 

traces of gold, but are not regarded as payable, though there does not seem to have heen mucl. 
effort mad~ to prove tbem by sinking holes to the bedrock. It seems likely that they may be· 
payahl), "uriferous in parts, especially in any gutters that may exist in the bottom. 

The presence of the sub-basaltic gravel s is constantly indicated t.hroughout the district by 
, ,,ring", whidl issue from the g.-avel layel·. Most of the small lJl'anch gullies ore lilllud to stort 
frum foOlH,h !o'TH'illg'S, and the ha~Rlt hil s often been ulIdel'mined alld eroded away lLl'Olilld t.hem so as 
1.0 forlll :iolllcwimt ('il'l'ulu.r 01' se1lli-('il'('lIluI' hollows with r-; t.enp side~, like old flllal'l'if~!'l . It is Tlutice ·· 
abl~, IlInvnvcr, that tllP white gl'(wel is not otten SCC II in lIlu('h c!"antity dowlI the crt'oks i'ipl'in!{ing 
from fhe~e terI'8(:(>s, the explanati on being that the light sma] rounded stones composing it are 
rapidly swept entirely away out of the steep hecl s of the watcreourses. As the ~pl'illgs intiicate the 
pusition of uepressions or channels in thp. bedrock underlying the g l1wel in which the water soaking 
tlil'tll1,gh tht> sUl'fhce ('an collect, they a lso show the 1IIost promising places for attacking the terraces 
by tunnelling ill the hope of findinA' the old gntters. They are not necessarily themselves, howe\·er, 
tl,p outlet (If old g utt"' .. , for these may be stopped by hard basalt or clayey material, ond the srl'ing" 
lIIay ollly indicate the lower 1tlaces in the edges of underground resen'oil's fillet! with g ravel and 
water, over which the water makes its escape. 

III the lower parts of the va.lIeys we come 0 11 Ca.mbl'o-SilurialJ or, possibly, Al'clia'an schists; 
.l:c. in the beds of the Inglis River. Cam HiveI', and part of the Seabrook Creek, but more usually 
011 the lIearly horizolltaJ1y stratifi ed soft sandstones, shales, and mndstollc cong lomerate!:'J of' the 
'V}llym'd formation . The con~lomer8tes easily yielc1 up tile boulders of the oldm' rocks, granite, 
J':chi ~I, quartzite, &c. contained lit them to the creek~ which cut through them, the :-Ion. mud~tunl! 
lnntl'ix ra.pidly wearing awa.y and setting the ha.rd enclosed stones free. The grcater part of tile 
dritt mat.erial in the beds of the stl'eHins is therefOJ'e usually made up of the oldel' g ravel once 
enc lo~p.d ill the conglomerates. 1t has been noticed in several of the cl'eeks that when the Led­
rOf·k j~ conglomerate the wash contains more and coarser gold than elsewhere, and it seems by 
lin means impossible that tllese rocks are the source of much of t.he goM found ill the streams. 
Til" lo rces that eonld 1Il0ve heavy bouldel's about could also move lai.-ly larg" pieces of gold, ond 
there is no 1'eason why there should not he tI. little gold through the mass of the conglolllera.tes. 
8 ilon ld it be found eventually that tllese ilnve beell portly deposited by ice actioll, thel'e would be no 
diffi culty in supposing that at times auriferous drifts had been transported to sea hy this agency. 
The boulders themselves are derived frolll formations favourable for the occurrence of' gold-bearillg 
lode., and it is quite pl'obable that these existed and that there was alluvial gold li'olll theil' disin­
tegration in the streams which lOl'med and swept to sea the gravels we now find e111 bedded ill thp 
conglomerates. The occurrence of' mnch of the goM seems a.t times to favour the theory that it 
t'01l1('S f'rom the Ledrock and not (I·om the Tertiary gravels. So far as I know, however, 110 gold lms 
C\·cr bpell found in situ in the cOllglomerate. Close observation by the men wurking the creeks 
wOllld prohably t.hl'oW mnch lig-ht 011 this matter. It may bp. urged with milch for('o that as the 
Tertiary gmvellayel' ollce witflOut doubt extend ed right over tl1e place).: nuw cut uut into val1eys, 
illl lllellse Ijuantities of material fro III these Illust have been sluiced lIy natural I'roces.ses, and it is 
l'0s~ibh? that the hea.vy gold hns remained in the heds of the creeks as they were cut lower alld lower, 
long aft.cr a.1I the g ravel in which it was once enyeloped has Leen swel't away. Dot.h sources of the 
gold arc possible and likely, and in either case tilt' result is the same in one practi cal aspect, lIamely, 
that tIle ulluyial gold is not derived directly fi'OIn lodes, but indirectly from older allu vial aCCUlllU­
l atioll~, which Illay th emselves have travelled a IOllg wa y frolll the parent rocks befure coming to 
re~t. The " 'y nyard fOrJlJation, as far as I saw it, ~eetus quite destitut.e of quart:f. \'OiIlS, and frolll 
it:-. little indura.ted character is , 'ery nnlikely to ever prove to be their matrix. The CamlH"o­
Siluriall strata are much more likely to be the ro..'1. l source of the goM, and where t hey crop out they 
often ('ontain numerous quartz veins;, but I did not hear of allY gold with quartz attached to it 
Jlavillg (~vel" been piCKed up in the streams, 01' of any proved auriferous vein ~ having beeu fOUl~d . 
From want of' reco«nition of the fact that most of the «old is derived £1'0111 older detrita.l d(>poslt~ , 
11I11llle importance hetas often been attached to the occur~ence of 5111 ... 11 quartz veins in the bedrock 
1I('ar where good gold has beell sluiced out, these having been assul1Ied to be t.he Oilly possihle 
~Olll'ce of the g-olcl. 1t sePllls vpry likely that the gold has really COllie fi·OIIl SOll le cOll s.jd (!rabl l~ 
Ili:o'taJlI'e illland. 

_-\. good deal of gold ha s LeeH at one time Rntl another obtained fro III t.hiJol district, Hud a few 
mell cOBstandy make a livin g by sluicing even yet. The ground is neady always shallow! and 
worked in a rough way by ground-sluicing. It appeared to me that mOl'e gold would be got If the 
work were earried out. ill a more systematic manner, the creek beds being thoroughly cleaned ~ut 
instead of' being only scratched along the actuul watercourses, as i~ usually done. 1\lost of the gltl1le~ 
klll)wlI to be gold-bearing have, however, been worked more than Ollce, and IlI'C HOW ha.rdly likely 
to be worth going over agaiu. Ia the Cam, Calder, and Inglis Hi\'ers, howe'Yer, there are larger 
gravel banks, which seem worth testing to ascertain their fitness for hydraulic 81llicing. Also, there 
are all the sub-basaltic gravels to be worked yet if found payable. 

A short description of each of the localit ies visited will now be given, with notes of witatever 
of interest was found in tllem. 
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Tllglis Riner.-On the western fall of the ridge between the Flowerdale and Inglis RiveJ"S, at 

1\\'0 places on Messrs. Fenton's and Margetts' properties, I was shown outcrops of ve!'y impure 
lignite, little bette.' than carbonaceous clay, lying immediately nnder the busalt I\t heights of about 
'21;5 and :320 feet respectively above sea level. In Margetts' ground there were layers containing 
IIllieh whit.e quart;r. gravel. A~ these ontcrops represent former swamps 01' peaty depo~its, it is 
Ii kel Y that tI",y wern formed in tint low-lying ground. As BWllmpy tlat." IIlong the c'Onrses of <t,·po illS 

oftJ!11 hay!:' a clepp channel trn\'el'~ing them, it Re(mlS possibl~ that there may be deep gUUeI'S uUllel' 
tllest) ligllitic df'posit.~ which might cOlltain gold. The carbonaceous layer i~ said tu crup out also 011 
tl. e c'ast side of the ridge on the fall to the Inglis. A little further south, some of the creeks 
!'unning .into the Inglis were found to issue from a. white gravel layer lying immediat.ely unuer the 
basalt, but wel'c 1I0t auriferous, and the gravel here, though of' likely appearance, does 1I0t g-ive 
l!,"ood prospects when washed. '1'0 the east of Mr. Margett.' property (264,.. :2r. 17pls. near !j.E. 
angle of' Parish of' FJowerda)e), sel'eral small creeks have been worked with some SllCceSS un each 
.. irle of the Inglis niver. On examining these it was found that they had not been worked highel' 
than some old tel'races of gravellelt by the .iver when it ran at a higher level than at present. 
The highest of these t.errnces was noted to be 75 feet ahove the river, aHother was about 50 feet, 
:md ot,IJers lower.\\'here the branch creeks cut through these, and the material eomposilJ~ them 
IIHU been sluiced by nat,ural processes, the water~channels were payable fOi' working. ~ome of the 
terraces are of cOllsidem"le size, and would be worth prospecting to find if they are mluable 
enough to be worked hy hydraulic sluicing, thou!1h I am not at all sanguine as to this being the 
.f:aRe. The hottom rock is micaceous schist. strikmg about N. 800 E. On the east side of the riYer, 
iJl a. bm.lIC!h creek which has been worked up for sUllie distance, veins of (Iuartz are not uncommon 
ill 1 he hedrock , and one larger one consisting of dolomite, qt1a.rtz~ and pyrites has been thought to 
hf' a. louf' , but is 1I0t clearly seen, and requires cutting into to he properly exposed to view. A few 
piece~ of it were sellt hy me for analysis to the Government Analyst, but they were fouml to contain 
ollly t .... ces of gold allo silver. The gold along the Inglis is clearly derived from the oldm' grayels 
formerly bl"Ought down by the river, and the source of these mu.t. be looked for before we shall • 
filld the source of the gold. 

Cald ... River.-·Some gold has been obtsined at the junction of the Calder and Inglis RiYers, 
alld from here for sollie distance up the Calder there are very eonsiderable flats formed of river 
~ravels, which give promise of being workable by hydraulic sluicing on a larger scale than any 
work hitherto carried out in the district. The bedrock here i. the 'Vynyard formation, conglomerate 
low down, and shale and SIlnd.tone higher up in the sides of the valley. The white Tertiary !;"J"a"el i._ 
,eell at abollt 265 leet above the river or 435 feet above sealevel on the old track down to the Junctioll 
Ill" the rivers, and above it there is basalt to the top of the spur, some (i70 feet above the sea. A 
good many prospecting holes have been sunk in the flats alongside the river in days gone by, lmt the 
.ground does not appear to have been foulld rich enough for gronnd-sluic:ing. More than half" 
lIIile above the jUllction the Calder makes an S-shaped bend through a large flat, ami near the head 
·of this a set·tion is shown in t.he ballk from surface down to bedrock, exposing about 5 feet of bl"OWII 

clayey soil on top with about 4 feet of rather coarse river wash benea.th. The wash (~onsists uf 
houlders and gravel of the older rocks froll! t.he mudstone conglomerate strata. 'I'here is a little 
gold obblinable, enough to make the flats worth testing with ft. view to hydraulic working. A 
splend id supply of water at any desired pressure could be got from the Calder if the ground sholll,l 
prove worth working ~y this method. By cutting a straight channel for the river a good deal of 
t he tint could be worked by ground-sluicing, but it. would be far better to get water under high 
pressure to do t.he work, especially as there might be some difficulty in getting rid of water and 
tailing' out of t.he lower parts of the flat and the preseHt bed of the river. Hydraulic elevators 
would at once overcome any troubJe in this respect. It would also be desirable to use these 
machines so as to stack the tailings out of the way and prevent them from going into the] nglis 
ami heillg carrieu down by it to do possible damage to properties in the low land. My examina­
tion was far too hurried to enable me to give a positive opinion as to the value of these fiats, but they 
•• ellled cluite wort.h the trouble and expense of prospecting thoroughly with a view to hydraulic 
sluiciJlg. 

Oil t he east , iJe of the Calder a branch creek has beell worked below Game's farm right up 
to the white g'"""els unJer the hlls"lt, here 545 feet above sea level. Gooel heavy gold is said to 
have beeu got. in this creek. 

jUoore's Plains.-These are composed of hasalt, and lie at an elevation of about fibO feet 
abovA 'ea level, between the heads of the Bhlckfish and Big Creeks. Several gold-bearing c"eeks 
rill! into both tll(~se streams. From Moore's Plains I went eastward into Big Creek, on basalt 
country all the way; then over:t ridge into some gullies which feed Camp Creek, which have 
heen worked for gol'l. Here again the Wynyard formation , at this place shales and sandstone, was 
fonnd to be the bedrock, and the creeks took their I;se from beds of' white gravel issuing from 
nncler the basalt. 

Big Creeh.-Some workings were also visited lower down Big Creek, not far frolll Wynyard, 
on the Timber Reserve to the west of Messrs. Moroney's and Bauld's selections. The SIlme . 
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featl1l'fl as above described was seen repeated, the creeks being !l"0ld-bearing on a bottom of' IIll1d­
stone cOllglomeratc, sandstone, and shalp., and heading from sprIng,:; in beds of' white gra.vel lying 
I1l1der the basalt capring. The white gravel layer was noted to be 380 feet and ;)35 feet above sen 
]1!vl'l at. thp. henllR of' two !'ItllnlJ creeks. In one ~pot it WaH strollgly cemente(l tog-Ather by SOI11(, 
!"ilit'ioll';; t~elllent. to :t very Iinrd cong-lomerntp, ]1mlmhly oue to hot silidous sulnt.iolls elllllllut.illg' frolll 
tlu' ba~alt Hows whell til'st pOllred out. In olle of the hu·gp.1' (lr('.ek~ somp fiLirly hp.H.vy gO)Il 11ll ... 
hecJI f~HlIIcJ 011 ('oJlgioIllPrate bedrock contuilling' largn bouhlel':'i of granite, quartzite, f,)s-'liJifel'(>u:, 
s.'lll(l;.;;tone, &c. 

Camp Crrelt.-Rome six mile.'i up the Mouut Hieks Road we come to a. plll't of III(~ district 
wherf" a ~ood ueal of gold has been got in gnllies rnnning into Camp Creek and Seahl'ouk Cm·k. 
The top of the SpUT on which the road Jies is, as usual, basalt, but going down the road which lead~ 
through 1\fe!';srs. Hyland's and Harris's properties we ~et uelow this, and cOnle ttpOU , first, whit~ 
gr;tvpl, and then sandstones and shales of the \Vynyard formation. In lfyland's ground, on what 
ii" called Pine Hill, there is a large area of gravel not (~overed with basalt, and SP\'end holes h,\.\·e 
been !Ol1l1k to prospect it. Some of' these went int.o soft. sandy material which may UP Tertiary 01" 

Jlos.ibly only a soft hed of the Wynyard formation. .\. small creek known as Whitewash Creek, 
cutting through the gravels, has been worked with some success. Anothel', known ns the Cornish­
man', Creek, has also heen gold-healing, and along this there seems to be considerahly Illore depth 
of gravel in the terrace drifts than lIear 'Vhitewash Creek. The gl'avels lie pretty hig-h, 500 tl> 
1)50 feet above sea level, and some 85 feet above Camp Creek, consequent.ly to brillg water on to 
the 1yroullu for sluicing it would probably be necessary to make a water-race of sOllie 1eugth. It 
wou!.1 t.ake a good deal of' time and labour to prospect this gronnd enongh to ellabll~ me to say 
whel hel' it would pay if water for sluicing were brought on to it, but it seems tC) me that the chancp 
of success is good enough to warrant a systematic test being made to ascertain the quantity and 
'Iualityof the gravel available, and the possibility and cost of bringing in 1\11 adequate supply of 
water. 

111 ~Ir. Harris's property, on the west side of Camp Creek, a tunnel has been driven sOllie 70 
(II' 80 feet into a spur, following a bed of somewhat coarse white wash which lies nearly horizontal. 
In parts of this fair prospects of gold are obtainable by panning, but not good enough to pay for 
blocking out the ground, and there does not seem to be enough depth of wash to warmllt expellse 
in brin!(ing in a watel'-supply to work by the hydraulic method. As g ... vel is seen on the hillside 
above the tunnel some distance, however, it might be advisable to sink a shaft just, under the edge 
of the basalt capping to try if the higher lying drift contains gold that would pay fiw removal of 
the st ripping from above the layer of better wash on the bed-rock. On the west side of the same 
~pnr tile gravel is again seen emerging from under the basalt, some 10 chains 01' so a.w~\y, and there­
can be no doubt as to its forming a more or less continuous sheet right through. The bottom is a 
soft f'andstone. The practical question is \Thether there is or is not a gutter ullder the spuJ' ill 
which the gold will be more concentl·ated. The hest way to test this woul,l be to put ill " tnnnel 
lower than the present one, so as to allow for a possible dip of the wash towards the centre of the 
SpUl'. J'rom time to time rises could be made up to the wash t.o ascertain its thickness and value. 
8honl,1 the gravel gradually dip below this tllnllel, the presence of some sort of a glitter would be 
pl'ol'ed, and there would he a strong presumption that it would turn out to be worth working. The 
drive would then have to be continued on through the drift, and winzes and bores be put down in 
the lIoor to find out the deepest parts of the old channel. The depth of the· gutter heing known, 
another tunnel would have to be driven low enough to get below it, so a~ to admit of proper 
working of it. As the sandstone bottom rock is very soft, the prospecting by means of tunnel~ 
would be mnch more satisfactory thall diamond-drill borings through the uusalt cappillg. It i~ of 
great importance to the district to find out if gutters real1y do exist under sollie of the ha .... ~lt SPUI'S, 

and as there is much reason for hoping that this is the ca.se, and as the finding of' them "o'Ould 
result in considerabJe mining development, an effort should be made to test the (Iliestion at 1\. few of 
the most promising localities, for example, at this tunnel, at the tunnel on MI'. Gilmour's land on 
thf' \l'e~t siue of Seabrook Creek, and at some old workin~r~ to the east of the Mt. Hicks road, not 
far fi·olll Mr. Hyland's plaee, to be described presently. fhe work would Hot be vpry expensiye · 
if' ~ysteH1atically carried out, but is too heavy for the resources of' ordinary prospectors. Seeing the 
"""e~t that wonld result to the district f"om the discovery of snb-basaltic leads, it seelll' to me that. 
the loe" Iland~wncrs might well subsCl'ibe to test the maUer. N early all the likely groulllI is now 
private pl'operty, an,1 the owners are therefore directly interesteu, and would benefit largely if 
goou leads were found. 

Tn a branch of Camr Creek ill Mr. C. R. Mackenzie's block to the nort.h of Pine Hill it i. 
agaill seen that the wash runs under the basalt hills on each side of the gully. The berl of the 
cJ'eek has been worked more than once, and some small tunnels have been driven into the spurs 
following the grayel beds, but not much could be seen owing to these workings hei llg very 1II1I('h 

collapsed. 

On the east side of the Mount Hicks Road on the fall to a deep branch of Seabrook Creek 
, we find some old shafts and tllnnels on Mr. Cooper's land (formerly C. R. Mackenzies), nOll' much 
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fallen in. These show gravel again under the basalt at mueh the same level as on the Camp Creek 
side. One of the shafts is said to have been 20 feet deep. As far as can be seen there is " good 
deal of wash about here, and as gold has been got in it, and the creeks running from it ha,," 
been auriferous, there is some inducement to give it a more thorongh trial than it yet has been 
afforded. 

8,,,"roo11 Cruk.-East of the last described discoveries aurilerons gravels are found 'luite 
aimilal'ly !litnsted on t.he falJ to 8enhrook Creek on Me~r-:ws. GihufJnr's Ilnd Hiill~' land, and again Ht 
much the smne eJevlltion on the east side of' the valley of Sen brook Creek. The bottom is usually 
here shales and pebhly mudstones of the 'Vynyard formation. The gravel layer is a good deal 
lower than that above described, being at an elevation of about 350 feet abo\"e the sea, eorresponding 
with that on the timber reserve in Big Creek mther than wit.h those of Pine Hill, which lie at all 
elevation of frolll 500 to 550 feet. More mining work has bee .. done on the gravel on Mr. Gilmours· 
land than anywhere else in the district, a good deal of ground having been blocked Ollt and sluiced. 
This was done a good many years ago, a.nd the workings are now ollly partly accessible. In tl,e 
tunllel there are prooperts obtainable that show that the wash would pay handsomely if it could be­
sluiced directly, but from the fact that work was abandoned by the former miners it is pretty clear 
that it is not ,ich enough for blocking out. There is a very fai!" area of gravel without mucl. 
baAAltic covering, and it seems desirable to test it by a number of shafts to obtain a reliable estimate­
of the quantity of ,.a.h easily accessible and its average value, also of how much stripping would 
have to be removed from the top. The grayel in the tnnnel lies ill a flat layer, and does not. appear· 
to be dipring into the spur under the main basalt capping, but may do so further in. Part of it 
is seen to be strongly cemented together, forming a c .. nglomerate, but probably this would only Ix> 
in patches, and might not interfere much with working. Shoulu exploration prove that there is· 
" sufficient quantity of payable wasb here to warrant hydraulic working, it seems probable that 
water could be got on to it by a race from the uprer parts of Camp Creek and Big Creek. As 
previously said, this would be ·., good place to make a trial by tunnelling to ""e if the wash forms 
gutters under the basalt spurs. 

On Mr. Hulls" land, again, there is a small tunnel into the bed of wash under the basalt at· 
t.he head of a creek which has been worked, and nice-looking gmvel is seen which contains a little 
gold. H ere also a test might be made by tnnnelling to look for a buried channel. 

On the east side of Seabrook Creek, opposite Hiills' place, the largest gold nugget, some 3t oz_ 
in weight, ever reported to be found in thi. district was found some years ago in a bnLllch creek 
heading from the sub-basaltic gl"Rvels. Most of the creeks hereabouts have had some gold 
ill them. 

A cut bas lately been made through an elbow in the Seabrook Creek itself by Mr. Gilmour to· 
try to lay bare part of the bed of the stream, so that it may be cleaned up for any gold that may he 
in it. The cut shows shaly black mudstone with small pebbles (W ynyard fonnation ). At the tilUe 
of Illy visit the creek was running in its old channel, but in summer it , will be easy to divert it and 
try the part of the bed laid bare. The Seabrook Creek must contain more or less gold in its bed .. 
because the creeks draining into it have many of tbem proved to be auriferous; but I do not 
anticipate ,"ery great success from this venture. 

Lower down the Seabrook Creek alluvial gravel containing gold is seen at the head of a slIIall 
hmllch creek lIear Mr. Cooper's house, which h"" been worked 1Il0re than ollce by diggers. A. 
usual, the creek heads from springs in It layer of wash lying under basalt. III one place a mther 
nice P"oopect was obtained during my visit from some coarse wash belonging to this layer. Thi_ 
gravel is not far from tbe coast, and is only about 150 feet above sea-level, being thus considerably 
lowp-r than that at Gilmonr's andHiills' tllnnels. 

In Hodgetts' property, a mile or two higher up the creek, gravels are agaill Illet with cropping 
out fmm nnder the basalt about 220 feet above sea-level. The wash i. of a favourable character, 
and seems to form" fairly thick layer, so .. ould be worth cutting into enough to drain it and allow 
it to be tested. The creek issuing from the gravel has yielded some gold. 

On the west side of Mr. Hodgetts' ground the old Cambro·Silurian or Archlean mica schist 
country with quartz veins in it crops out, and there is often much rubbly quartz in the surface soil. 
The Ii!"!t gold got in this pru·t of tbe district was found close by here in the side of the Seabrook 
Creek, and fair prospects of gold are still to be had in the vicinity in .. little of the creek wash that 
has been left unworked. I did not, however, see any likelihood of there being enough of this gravel 
to warrant expense ill bringing in a water-race for sluicing. In a small branch creek Mr. Hodgetts 
has fonnd a sort of quartz reef in blue soft schist country, but it had become so covered up that J 
could not see it. The quartz from it does not look at all likely to be gold-bearing. It is yery 
unlikely that these quartz veins have had anything to do with shedding the gold found in the 
neighbourhood, which probably all comes from the sub· basaltic gravels, or possibly partly also 
from the conglomerates of the ''Vynyard formation. 
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Cam River.-A mile or two above the junction of the Guide and Cam Ri~ers there are some 
,extensive alluvial f1~ts alon~ th~ banks of the latter, consi.tin~. of river gravel ~rought down by 
the stream, The rIver belllg In flood on the day of my VISIt, the natural sections of the gravel 
fleposit usually seen on the banks were not accessible, and no shafts were available for ,::etting 
prospects from the wash, Mr. J, H. Ware, who accompanied me, informed me that he had 
obtained very f.ir prospects in the lower gravels, There are two terraces of gravel visible in some 
places, the lower and larger one being only a little above the level of the riveI', and from 8 to 
10 feet in depth, The wnsh seems of very likely character from what was see11 of it, ~hould these 
flats be found to contain gold enough to pay for working, there is a very large 'Iuautity of material 
available for sluicing'. In dry weather, in summer, a number of shafts should be sunk to thoroughly 
test the ground, A splendid supply of water for sluicing is at all times of the ycar obtainable from 
the Cam River, anti yery short water-races would be required to bring it in, but, as in the cases of 
the Calder and Inglis River flats, it would be preferable to '::0 to some trouble to get high-pre •• ure 
water, This would enable the deep holes in the flats to be cleaned out by hydraulic elevators, By 
cutting a straight channel throagh the flats also it would become possible to divert and work 
the existing river bed. 

'rhe country rock is Cambro-Silurian or Archman schists, slates, and sandstones. In one part 
lhm'e is a very hard silicious jaspery belt through it that may be a large lode, but it requires some 

'('ntting into to determine its true nkture. At another part there is a good deal of gossan, which 
may come from a lode, but it is not known to contain any metal of value. 

At the first bridge up the Cam road after leaving the Cam township, a creek is seell running , 
o.er a sheet of hard conglomerate, which proves to be only a very strongly cemented bed of the 
t.ertiary gravel. It seems likely to be auriferous, and as there are very likely to be layers of soft 
ullcemellt.ed wash under the conglomerate, it would be worth taking some trouble to find where 
this lies upon the iJedrock, and to a.certain the position of the old gutter which very possibly exists 
under the cemented sheet. The bottom stuff mig'ht well be payably gold-bealing. 

Sisters Hills.-No discoveries of any value have been reported from the Sisters Hills, but as 
they are composed of older Palreozoic schists, sandstones, quartzites. &c., of favourable appearance, 
this piece of country seems worthy of more attention from prospectors than it has hitherto obtained. 
Veins of quartz are commo~l, and sometimes they contain pyrites. One piece sent by me for assay 
to the Government Analyst gave, however, only traces of gold and silver . 

Zircon deposit,-Near Jacobs' Boat Harbour, on Mr, R L. Skinner's land, there is a smali 
,creek notable for yielding large numbers of zircons and occasional sapphires. Much of the alluvial 
drift in this creek is really very rich in these gems. The sides of the gully are basalt, but the stones 
in the wash are mostly hard sandstone and quartzite, probably from the older Pal",ozoic hills to the 
north, The gems are little waterworn as a rule, and have probably not travelled far, There is a 
good deal of flat gravelly ground along the course of the creek which could very easily be worked, 
and if a market could be got for the stones they could be raised in quantities here very cheaply. 
With the great extension of incandescent gas-lighting on the Welsbach and similar systems that 
will probably take place before long, it is not at all unlikely that this deposit may becomo of com­
,mercia] value. Some of the larger zircons arc of very fine colour, and can be cut satisfactorilv. 
The sapphires seem mostly to be of poor colour and very much fractured, -

• 
ARTHUR RIVER DISTRICT, 

Only a very short visit was made to the Arthur River District, to Kay"s old Jiggings, and to 
lhe Campbell Hydraulic Company's property. The road from 'rable Cape to Mt, Bischoff was 
followed to tho south of the Henrietta Plains, then Sprent's track to Kay's diggings on the Arthur, 
oome little distance below the junction uf the Hellyer River. The track keeps on hasalt country 
fOI· the most part, and rises to an altitude of about 1800 feet on the Campbell Range on the top 
of the divide between the Inglis and the Arthur Rivers, Near the Inglis a considerable 
outcrop of diauase greenstone is seen. Going down into the Arthur Valley the north side appea.rs 
to be mostly composed of mudstone conglomerate of the ~T ynyard formation; on the sout.h 
side it is hard schist and slale and metamorphic sandstone (Cambro-Silurian), It ,,'onld 
almost seem as if the Arthur River at Kay's crossing ran along the junction of the two 
fi)Tmations, quite possibly along a line of fitult. Goina' from Kay's Crossing to Gray's Creek, and 
from this across Campbell's Creek and over the r~nge on to the Arthur again at the Campbell 
Hydraulic Company's workings, tile \Vynyard formation is met with nearly all the way, and in 
une place is seen also on the south side of the river, but the usual bedrock there is the Cambro­
Silurian rocks, On the north .ide I was intiJrmed by Mr. R Quiggin that there are large outcrops 
of limestone not far from the track: these would probably be Cambro-Silurian also. On both 
sides of the river there are occasional gravel terraces met with, in one instance as much as 200 feet 
above the river, no doubt left behind by the stream as it has cut its way downwards into the 
country. 
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Kay'. diggings are 011 £he south side of' the Arthur, wbich i. crossed by a cage and wire rope. 

Here there is " lot of' alluvial gravel of very varying depth, from 50 to 70 feet above the river 
level, and about 550 feet above the sea. Work has been confined to cleaaing out the creeks by 
rough grol1nd.,ll1icing. Some deep ground has been proved to exist, and there may be a con­
~iderable amount of this: it would take some time and labour to determine now how lUuch of it is 
"vail •. hle and what i, it. value, liS the old workin"", 'are too lIluch covered up to hoive aosi,t"nce. 
No ulle I",. beell working on tloe lIeld recently, except an' occasional fossicker. Several Slllall 
I'rf'eks hRsP lH~en worked , ~ollle said to have been very good. It. 8P.ems probable that they ohtained 
their gold by Batural sluicing of older river terraces. The hedrock is schist and slate, sometimes 
with a g'ood deal of calcareous matter and veim; of calcite, striking N. 45° to 55° E., much twisteu, 
and oftell seamed with 'I'tartz veill'. There does not appear to be lIluch prospeet of this old field 
c~omjng illto Hotice again unless the run of deep ground turns out to be larger than seems likely. 
There may, however, be patches of' ground worth working on the 810pes . left untouched by the 
diggers, and if wholesale stripping of the soil by sluicing were resorted to there "ould probably be 
gold found in very unlikely looking places. I did 1I0t hear of any gold being got on the north 
,ide of' the riv(',' except in the edge of the river bed itself, though several terraces of gravel are 
semI. 

Gmy's C,·eelt.-A little work has been done about two miles below Kay's diggill~s on the 
north bank of the Arthur, where this small creek cuts through SOlne rather considerable gravel­
hanks lying 70 t.o tOO feet above the Arthur River. These gravels contain lar!\,e rounded boulders 
of' a greut variety of' rocks brought down by the stream when formerly runmng at " higher level 
than at pre .. nt. The creek has been worked, but no thorough trial has been made to "scertain 
the extellt and nVf'rage value of t.he gravel terraces to show if they would pay for hydranlic 
'1.luicing. 

Call1pbell'., C,·eek.-This is a considerable stream, and runl into the Arthur some little distance 
below t.he last· mentioned one. Some work is said to have been done along its course in the lower 
portions where the old river terraces have presumably been sluiced in it. 

Campbell Hydraulic Gold Minillg Company.-This Company is prospeeting, and preparing to 
work by hyuraulic sluicing, some very extensive terraces of river-gravel some two or three miles 
he low the month of' Campben's Creek, and a .hort distance above the point where a rather large 
river, not m,,"ed Oil the maps, uut caned by the Company the Keith River, joins the Arthur on the 
south ,ide. The gravel deposits are on the south side of' the Arthur, and to reach them f"om 
\Vynyard it i~ necessary to cross on a punt or wire.rope and cage which have been laid down by 
the Company. They form several terraces, at heights frolll 20 to 100 feet above the river, and 
cove,· a large area. Some 14 or 15 shafts from 10 feet to 20 feet in depth have . been sunk in the 
various terraces, and olle was put down 50 feet before reaching the bedrock. The" wash" is river· 
gravel, somewhat coarse .IId 1I0t cemented. The bottom is usually Cambro-Silurian slates, but in one 
,haft the Rat.lying 'V ynyard formation is seen. The terraces are much broken by small watercourses, 
which howeve,' do not seem to have been worked, partly it is said on account of want of a good 
water supply. The prospects that were washed in my pretence from the various shafts were not at all 
encouraging, the bulk of the gravel being evidently poor. On the bedrock they were better, but it must 
he remembefed that in hydraulic sluicing the whole of the gravel must be sent through the races, and 
we are concerned with the average value of the stuff from surface to bedrock, and not only with the 
"ichel' layer at the bottom. Mr. A. I'yke, who was in charge of' the work, however, stated that 
he had washed several large samples of the gravel ' from some of the shafts as it was brought up, 
an,1 was satisfie<1 that it was rich enough on the average to pay for hydraulic treatment. Six 
dishes, about 150 lbs. weight in all, of the gravel thrown out from various shafts, taken from several 
diRerent places ill each heap, were washed when I was going over tbe ground, and yielded 0'046 
graills of gold, e(lual to -1 .. of a grain to the ton, or about 1 grain to the yard. One dish, about 
25 Ills. weight, of bottom dirt gave 0'413 grains of gold, equal to 1 dwt. 13 grs. to the ton. ODe 
h'J'ain to the yard might be made to pay, especially if there should prove to be considerably better 
",,,h on the bottom as well, if there was a good supply of high-pressure water fol' sluicing, and also 
a. good escape for tailings, but the workings would have to be on a. large scale, and economicaUy 
COllllllcted. I did 1I0t go to see the Keith River, from which it is proposed to brin!\, in a water supply, 
but W'1.S given to understand by men who knew it that there was always a coplOn. flow of water 
in it, ahle to furnish 50 heads of water at all times of the year. As the highest gravels are about 
100 feet above the Arthur, it will be necessary to bring in the water-race at a still higher level, 
and 1 shollld recommend that as much pressure as is obtainable without too great expellse should 
he got from the first. The Keith River is said to have fans and rapids along its course which 

._ give it a very steep average grade: if so, a higb.level race would not be much longe,' than a 
leSH efficient low-level nne. The higher race would also cross the guHies higher up than 
the lower Olle, alld would consequently have easier country for construction. As the ground to he 
worked is not rich, every advantage must be taken to secure efficient and economical working. and 
high-pressure water is of the greatest importance. Some of the flats near the river may proye 
difficult of drainage and clearance of tailings, and here tbe high-level water would permit the use of' 
hydraulic elefato.... At the time of my visit a start had been made with cutting a water-race to 
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carry about 18 heads of water, which would come in on the level of the second highest terrace; 
but .t seems to me that it would be Illuch better to construct the high race from the first. The 
work that has been done to prove the ground has been good so f.~r as it goes, but it would have beea 
much more satisfactory if the st.uff from each test-shaft had been, no matter at what trouble, 
c''''rie'' to a spot where it could be sluiced in a box, so that the gold in it from grass down to bed­
ruek cOllld I., weighed and the avemge value of the W'ound estimated with SOUll' precision. A great. 
lIIany 1II00'P shofts also are required for a thorough test. Much money would l>e .avell in hydrll ll li" 
vent1lres if the mill(~8 were properly proved hy preliminary work before the expense of hringillg in a 
water supply is undertaken. Thegra.vels are very tilvoul'ably situated for working, allli with a good 
supply of water at high pressure 1 see no reason why even Ies.r.; than a grain of gold to the yard 
,hould not be made to pay. 

Should hydraulic sluicing result profitably in this vicinity, it is probable that gravel terraces fit 
for working would soon be found lowe.' down the Arthur River as well. Bearing in mimI the high 
terraces of the Corinna and Table Cape fields, it is likely that the lower Arthur district will also 
have high gravel deposits, and search should be made for these on the tops of higlo spurs as well a~ 
for more mud ern drifts in the creeks. 

I have the honor to be, 
Sir, 

Your obedient Servant, 

The Secretary for Mines, Hobart . 
A. MONTGOMERY, M.A., Geological Surv'yor. 
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