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REPORT ON THE GENERAL GEOLOGICAL STRUCTURE AND TIN-BEARING 

GRAVELS OF l'HE GLADSTONE DISTRICT. 

Geowuical 8ur".yor'. Office, Latmcuton, Z1t4 JMIy, 1891. 
SIR, 

1 have the honor to report having made a general geological examination of the Gladatone Dittrict, 
and more especially of the ground held there for tin.mining purpo.e;, with the object of collecting infonna­
Don that migbt prove of' 8e"ice to the minioO' industry by throwi~ greater light upon the o~n and mode 
of deposition of the tin-bearing gravels, their °extent, and their distnbution througbout the distnct. 

A ~eneral view of the topography of the country roood Gladstone i. be.t obtsioed from the top of 
Mount Cameron, 1808 feet above sea level. The mountain consists of a cluster of rocky peak, connected 
by high ridges, the groop being divided into tbree main .pura by the valleys of the Campbell'. and Sapphire 
Creek.. It.;' isolated from all other neighbouring range., being surrounded on all sidel by low;lying 
COUDtry, which slopes gently seaward from the foot of the mountain towards Boobyallat and on the mland 
'ide ri ... ~ually in rolling low ridge. up tbe Ringaruoma valley towards tbe foothill, of the Blue Ti.r 
and the hIgh ~und near Bransholm. On the western .ide the wide flat low.lying valle" of the Boobyalla 
River divide. Ii from Mount Horror. Towards the eastward there is little hi~b country, the low Ringarooma 
Tier and the dislant Mount William being the moat prominent features, but the whole consi.ts of a sucoeuion 
of low ridges. separated by plains ani a few deeper valleyo, that of the Ringarooma River bein~ the most 
important. The land is generallv but oparaely Ilmbered, and lafie open spaceo clothed with natIve grasseo 
give it a ,ark-like character. The open grass land generally denotes the presence immediately under the 
.urface 0 a hard, somewbat ferruginous, cement layer or "pan," which i. especially found covering the 
depositd of gravel. The ridges and slope~ where the l'Olid bedrock lies near the surfit.ce, wben not too rocky, 
ge.erally hear more vegetation than where the" paD tJ occurs. 

The general aspeet of the country a. seen from the top of Mount Cameron suggesta that the low-lying 
country ba, been planed down to • pretty uniform level by marine ero.ion, and has luboequently been 
furrowed into minor ridges and valleys by the action of running water and other lub-aerial &pncie.s. It 
wonld therefore appear .. if the sea bad once covered all the low-lying ground and extended inland to th. 
foot of the range.. This appearance is generalst interval. all along the nortbero 0008t of the Colony, and 
the probability is that, a. a matter of fact, tbe land bas rise" very considerably since the end of the Early 
Tertiary (Palreogene) Period. This explanation i. of great service in reading tbe b;'tory of tha varioUB 
gravel deposits, enabling tbem to be correlated and their differences explained with a success which no 
other theory oppeal'l to me to appro8ch~ Further evidence in support of it is given below. 

General Geological Structure.-The bedrock visible throughout the district is either granite or ancient 
sedimentary .Iates and sandotones of probably Lower Silurian age. On these re.t gravels of ages ranging 
from the early Tertiary down to the present time. No Upper Palleozoic or Me.ozoic rocks of our Coal 
Mealure series have, to my knowledge, ever been found in the vicinity of Gladstone intervening between 
theae two formations. Recent basalts, probably of Tertiary age, are sparingl, found, however, and mtut be 
taken lOme notice of. 

Granit •. -Tbe Mount Cameron Range i8 (lart of a large ma .. of granite country which extends from 
between Boobyalla and Gladstone 80UthwRrd to Branxholm and the Geo~'. River, and includes the whole 
or the Blue Tier Hange and ita offshoots. The boundary betweeo tbe granite and .Iste formations ;. a very 
linUOUI line, but may be said to run roughly about N. W. and S.E. through a point just west of Gladatone 
to_hip. The granite it of the 88me cbaracter as that comp08ing the Blue Tier, the Billycock Tier, 
Mount Stronach, and od,er granitic hills of the N onh-es.tern D;'trict, namely, a felspar porphyry conoia&iDg 
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of quartz, mica (biotite mostly), and !elopar in coarse granular mixture, with large felopar cry.tal. porphy­
ritically developed. In vugba in the granite tbe quartz frequently is found in large black cryotalo of fine 
quality. Generally the rock is of a whiti.b light grey colour, but occasionally it i. red, the felspar being of 
a brick-red coloor. In parts it lDay be seen of a warm cream colour, and without the large porphyritic 
felspar crystals. The rock is very subject to decomposition, the felspar rapidly altering to kaohn, and the 
mica to clayey and serpentinous earths. The insoluble quartz grains alolle remain unaffected by the 
atmospheric agencies. They are aOJeular, and rarely show any 8pprot&Cb to definite crystalline form, and 
range from the .ize of .mall .bot to Ibat of pe .. , forming therefore a very light gravel wben broken down 

. by the weather and very readily moved by running water; wbence it bal'pens tbat tbe rarer large quartz 
cry.tals and m ..... found in vughs and veino of the gmnite being lell. behind by the lighter ,material, form 
a preponderating propOl·tion of the heavier wash. This serves as some measure of the amoDot of concen­
tration of the beavy material in the creek beds, for every cubic yard of coarse gravel must represent some 
hundreds of yards of broken down granite, as the latter contains only a very small percentage of vein rock 
and large crystals. Similar reasoning will show that if eveD a very smaH quantity of tin ore exists through 
the granite, whetber in the rock itself 01' in small veins through it, the concentration has been sufficient to 
allow of very considerable quantities having been gatbered together in the creeks. There can be Htde 
doubt that the granite does contain a little tin in iti! mass irrespective of any occurring in veins traversing 
it. Ever~' little creek on the granite bedrock is found to contain some tin ore, and tin-bearing veins are 
so rare that they cannot be relied on as the source of this. In a previous report on the Blue Tier District 
I suggested that a good deal of the alluvial tin ore was derived from the disintegration of the granite 
bedrock, and my examination of the tin-bearing creeks of Mount Cameron tends to confirm that belief. 

The fine quartz from the disintegration of the g~nite is a very useful indicator of the proximity of the 
bedrock. It is wasbed clean by rain .. and gathered together by small runnels of water into white patches, 
often reeembling small hailstones. If on examination the grains were found to be Iharp and angular, I 
have found that in every case that came under my notice further search showed the bedrock to be 
immediately uuder the l3urface,-iu fact, the surface soil was only disintegrated rock. Where, however, 
there was a considerable percentage of rounded water-worn grains, there was always alluvial material 
underneath. This simple observation was of great service when the nature of the bedrock was not at once 
visible. Where the fine quartz gravel hes been much water-worn, it' generally forms fine rounded grains 
like rice or barley ~n appearance and size. 

The granite has been evidently intruded through the Silurian stJ'ata, as is shown by the Tery sinuous 
boundary between the two formations, and the fact that the slates and sandstones at the contact are often 
greatly metamorphosed and rendered somewhat crystalline. A ahaft sunk on the Mount Cameron 
Company's ground went for some seventy feet through slate, aod then struck granite. The strike of the 
Silurian beds is in many plaecs 18.irly a~inst the granitic masBe8, which thu cut them off sharply. The 
intrusions of granite are therefore post-Silurian in date. 

In my former report on the Blue Tier District, the occurrence Wag noted of a seeond variety of 
granite traversing the above-mentioned felspar porphyry as dykes, and generally carrying a great deal of 
tin ore impregnated through it. Somewhat Rimilar rock is also found at Gladstone and here, too, is 
apparently much more richly stanniferous than the ordinary granite. As at the Blue Tier it val'ies greatly 
in composition, being in parts composed almost wholly of quartz and mica or hydro-mica, and in other parts 
of about equal quantities of quartz and felspar, while in other places, again, all three constituents of granite 
are found. Much of the mica is white and silvery (muscovite), thus differing from the black mica (biotite), 
of the country rock. Quartz i8 generally predominant, bowever, and in much larger crystals than the 
felspar and mica; hence though the rock 18 by no means a typical quartz-porphyry, in the absence of a 
better name this one may be given to it. Where 'reins traverse this porphyry the felspar is generally gone 
from their immediate neighbourhood aod the mica become hydrated, while infiltration of silica hHS cemented 
the material into a hard solid rock. Often a vein of well formed vein-quartz runl through the centre of 
the altered m888. These veins are often very rich in tin ore, both in the quartz and in the altered country 
rock. Several of theee quartz-porpbyry dykes have been found in the Gladstone District; tbe largeot, 
perhaps, being on the Fly-by-Night claim, where it lies between the Silurian formation and tbe main gnmite 
mass. This would suggest a probability of its being a contact alteration product, that is, that the portion 
of the granite coming in contact with the sedimentary rock had been altered in coIDpol!Iition Ind crystallised 
differently from the main mass in consequence. As, however, there is not thi8 alteration at other points of 
the contact, and, beside., the porphyry traverses the main granite itself on the Esk Company's ground, it 
would seem that its being a contact masl on the Fly-by-Night ia only accidental. The intrusive character 
of the quartz-porphyry is not so clear 8S at the Blue Tier, and it may prove on further examination not to 
be a true dyke, but rather granite altered by fractllre and infiltration of metamorphosing solutions. At 
present, however, T incline to the belief that it is dyke-stuff intruded though the granite. 

Running a few degrees east of north from above the Esk Company's pumping plant on the east side 
of the river is another 01UCrop of the quartz-porphyry, and still another occurs further on on the old 
EmpreBS claim. ThOBe may prove to be connected witb the Fly-by-Night dyke, but a. yet no attempt has 
been made to trace them throu~h. Since my visit to the district I have been informed of the recent 
diacovery of a large soft graDltic lode rich in tin ore on the Mount Cameron Company's property, from 
the appearance of specimens from which I should think tbat it is probably connected with the adjacent 
Fly~by .. ~ight dyke, if not really a continuation of it. On the Esk Company's sections, on the slopes 
toward. Ifarden's Ravine, several tin-bearing veins have been cut by trenches, but I am not sure whether 
they are in another dyke of quartz-porpbyry or are simply .malliodes in tbe granite. Tbey are small and 
nther irregular, but often cany excellent tin ore. More extensive trenching acroas their course is required 
to make clear their true nature. In the quartz-porphyry dykes tin-bearing Teins are very numerous, and 
run in all directions. On tbe Fly-by-Night section there are a g ..... t many of them, and 80 much rich 
stone can be readily obtained as to render it probable that tbe rook would be payable if sy.tematically 
worked. On MaUinoon' ... crion, No. 167, there io .omething more like a definite lode tban tbe generality 
of the veins. Here, in tbe width of about a cbain, are found three or four vei .. of quartz impregnated 
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with ,ilvery talc and Banked by band. of blacki,h greasy talc, the whole width of the lode bands ranging­
from ODe to five feet. Tin occurs pretty freely in these bands, and in what is said to be a bulk sample 
taken from a shaft on ODe of them 8S much 88 12, per cent. of dressed tin ore is reported to have been 
obtained. This lode is worth pl'08pecting: it could easily be tested by 8 short adit and drives along its· 
course. Neither here nor on the Fly.by.Night ground h .. any real mining work been done to try the 
lodes-nothing, indeed, but a few trenches and pits. Endeavours have been confined to searching for 
definite lodes to whioh it was supposed the numerous veins would lead. As the tin ore appears to be 
imprell"'ated tbrougb the bulk of the quartz.porphyry generally, and segregated e.pecially in the vicinity of 
the velDS rather than confined to them, it appears to me that efforts should be made to ascertain the average 
value of the formation rather than to trace the separate veins. These do not seem at all likely to be permanent, 
and it is very doubtful if definite lodes exi~t at all in the formation. The experience of the Anchor mine at 
tbe Blue Tier in crushing the quartz.porpbyry dyke tbere in bulk prove. tbat this treatment is the proper one 
to pursue, and not rooting out small rich veins. No great amount of attention has yet been pa1d at Glad­
stone to the stanniferous dykes, but they are, in my opinion, promising enough to be worth a systematic 
trial, which would ascertain if they would l!"y for treatment in bulk. Both the Fly.by.Nig-ht and Mallin-
8On\~ dykes offer extremely good facilities fOr cheap extraction of the ore by open quarrying. One per cent 
of dressed tin in the stone, taken 88 it comes, ought to pay all expenses and lea"\*e a margin of profit, 
provided that a sufficiently large quantity per diem were treated. Tbis may seem to some an absurdly low 
estimate of cost of extraction and crushing, but numerous examples of successful dividend paying mines could 
be cited where the value of the rock mined is much less than that represented by one per cent of tin ore, 
and in lOme of these cases the ore has to be raised from a depth of as much as 2000 feet with concomitant 
pumping as well as winding expensee. It has been thoroughly demonstrated that no mines pay so well and 
steadily as those where there are very large quantities of low ~1'8.de ore of only sufficient value to give 8r 

small profit over expenses of treatment on a large scale. Worked on asmaUscale they would he unpayable,. 
but, with the greater economies possible in working on a large scale, handsome profits are realised. Great 
quantity of material dealt with is the secret of their success. What is required now, therefore, in the case 
of these dykes at Gladstone, is to ucertain the qU8ntity and valuf' of the stanniferous rock easily avail8ble~ 
Tbe cou". of tbe porpbyry formatiollll ,bould b. a.certained by t, .. ncb.s, and a number of small shafts 
should be sunk in them at regular intervals 80 as fairly to sample the rock. The stone from these shafra. 
.hould be all cr .. hed and dreased witbout any picking of good 'tone or rejection of bad. The result of tbe 
crnshing would sbow .. hat could be expected from the porpbyry as a whole, and would allow of a calcula­
tion being made as to whether it could be made to pay when milled on a large scale. Even if the rock as 
a wbole would not pay to work it would b. 'een by lucb a trial if it would be pos,ible to select la'1)'o­
quantities ofr.yable stone without having to remove so much poor rock 8S to cause a loss. It may be 
pointed out t at the cost of such a thorough test., implying as it does the provision of a small experimentaJ 
battery for crushing the rock from the shatt., .... ould not b. great~r than h .. to be sunk in preliminary 
prospecting operat.ions in mnny other mines where the results obtained are often not nearly 80 definite nor 
tb. prospec18 80 good. 

Silurian Formatwn.-The bedrock underneath the township of Gladstone, and, generally, east and 
north-east from it, is composed of metamorphic slates and sandstones having an average north-and-south 
strike (my observations of strike vary from N. 7° E. to N. 100 \-V.), and stanning nearly vertical, such dip 
as there is varying from easterly to westerly very frequently, and within 8hort distances. Both the sand­
stones and the slates are, as a rule, rather soft, and easily weather to clays, but there are also bard bands of 
silicious semi-crystalline sandstones, which resist both atmospheric and mechanical disintegration well, and 
hence form II. large proportion of the river gravels. The rock, a& a Tule, howcTer, does not appear to have 
undergone any extreme metamorphism. Though continually searching for them I was not able to find any 
fossils in the formation, nor could I bear of any ever having been found. From the lithological character 
and mode of occurrence of the rocks, however, I take them to belong to the Silurian system. 

Wherever the bedrock is bared by sluicing operations it is seen to contain many veins of quartz, some" 
of white {'olour, some dull grey and very dense; these veins supply a large proportion of the gravel derived 
from this rock, the slates and sandstones themselves generally soon becoming reduced to clay and sand on 
account of their softness. Sometimes the vein quartz contains hath tin ore and gold. Besides these smaIT 
veins several larger quartz reefs have been found, and at one time it was hoped that GladstoDe would 
become a goldfield, but the reef. all turned out badly on being subjected to practical trial. The most 
celebrated lode was that known as the Royal Tasman, close to the township. Out of a great many 
conflit.1ing statements with regard to this, I incline to believe that one the truth which said that there was 
a small patch of auriferous stone in this lode, but that it very soon gave out and no more was found. The 
belief seems to be universal that the small crushings first obtained were" salted," and hence many persons. 
regard the Royal Tasman gold as a fi-aud from first to last; but from the most reliable information I have 
been able to obtain locally from men who worked in the mine, I believe that there was really some gold 
genuinely got. The truth of this matter is of importance to the future of the District, for the failure or 
the Royal Tasman has utterly damned it in public estimation as an lluriferous country, and hence prevented 
it {rom getting the attention which it fairly deserves. 'rhe Silurian formation elsewhere, at Beaconsfield, 
Lisle, Denison, Golconda, &c., and in Victoria has been the home of auriferous reefs, and there is rather" 
reason to believe that ,uch are likely to be found in the Gladstone Di,trict than tbat tbe formation ,hould 
be harren. A good deal of gold is found in tbe alluvial gravels resting on and derived from the Silurian 
bedrock, as much as seven ounces to the ton of tin ore having been obtained in cleaning ur, the sluices­
used for sav ing the latter. The formation is therefore clearly auriferous round Gladstone as e sewhere. and 
all that the failure of tbe reef. worked sbould imply is simply that the right lod .. bave not been found yet. 
In some of the goldfields of Victoria there are dozens of worthless reefs for everyone that is payable. 
Any new discovery should stand on its own merita., and not be judged by the ill success of its rredecessors. 
In fairness to the District it is necessary to make these remarks, as there is a very genera impression 
among tbe mining public that no gold can by any possibility come out of Gladstone. 



BaBalti.-These rocks are of no importance in the immediate vicinity of the Gladstone tinfield, but 
are found to tbe norlh·east of it towards the Mussel Roe and the Ringarooma Tier. I have only !iCeD 

occaiional stonelJ indicating tbe proximity of narrow dykes in one or two other parts of the field, neaf the 
head of the Mount Cameron 'Water race, for example. Their presence is only noted at/resent because 
of their probably being contemporaneous with the basaltic flows between Moorlna an the Billycock 
Tier, which overlie the oldest stanniferous gravels. 

Gravel Depo.5its.-It has been stated above that these range in time of deposition from the early 
Tertiary period to the pre8cnt time. There are evidences of a long-continued cutting down of the 
Ringal'ooma Valley, which has resulted in the formation of successive terraces of ~ravels varying consider­
ably in their composition, and it appears to me certain that tbis has been due to an elevation of the land 
rather than to the simple erosion of the river channel. In order to understand the problem of the modes 
of deposition of the gravels. it is necessary to leave the immediate neighbourhood of Gladstone, and 
consider the evidence afforded by the mines at Branxholm, Derby, and Bradshaw's Creek. ThC$e have 
been re~rted on by llr. Thureau, F.G.S., in 1884, (see" Report on the Stanniferous Deposits at Rings­
rooma,' No. 99, 1884.) As shown in his map, it is certain that an old channel of the Ringarooma River 
ran under the basaltic plateau which ell:tends from Derby to David's Creek. Two tributary channels 
joined it much in the position of the present Cascade River and 1tIain Creek. The mines Bt Derby afiord 
excellent sections of the whole formation, from which we may nole, first, that the bottom of the ancient 
channel was at least 70 feet below that of the present river, as that depth has been proved by borings in 
the North Brothers' Home ~Iine; secondly, that the present river channel cuts acl'OSS the old beds of 
the Cascade River and Main Creek; tbirdly, that the ancient channels must have slowly filled up with 
fine quartz gravel, carrying tin ore, till the surface of the gravel stood quite 100 feet above the present 
river level; fourthly, that the glllvelthen became covered over with upwards of 200 feet of volcanic ashes 
and basaltic lava flows; and, lastly, that tbe existing Ringarooma River haa cut its way down through 
all these deposita and through hard granite rock down to its present position. The river was doubtless 
diverted from its old course when the ancient channel became filled with streams of basaltic lava, and 
began to cut a fresh channel through the grdnite on to which it. wa." forced, and has continued to wear this 
deeper and deeper ever since. From below the junction with the Main Creek the Ringarooma seems to 
have abandoned its old course altogether, flowing to the east of Mount Cameron, whereas the old channel 
lay to the westward of it. The present channel is l'ock-bouDd all the way from the Main Creek to below 
Gladstone, and there is no place where there is any break in the rock showing where it might have 
rejoined the ancient channel. The Pioneer Mine ap~ars to be either on the edge of the old lead or in a 
tributary leading into it, but borings here and at DaVid's Creek have proved the bottom of this deep ground 
to he far below the bottom of the present river, thus agreeing with the borings in the North Brothers' 
Home in showing that the ancient channel was deeper than the present one. If the old and new channels 
do not run into one another above Bradshaw's Creek they certainly do not join between there and Mount 
Cameron, as there is a ridge of granite forming a barrier all the way. The continuation of the ricb 
Brothel'8' Home lead i~ therefore to be sought for in the low ground running down past the western side of 
~Iount Cameron, a position in which the general topogl"dphy of the country of itself indicates that it will 
be likely to be found. It is well known that there is very deep ground along this line. 

Reverting to the eections at Derby, it is c1ear that, previous to the filling up of the old channel with 
gravel, there must have been a period when the river was engaged in cutting it out and wearing it deeper 
and deeper. While this 'Was in progress no large amount of gravel could accumulate in it. The present 
Ringarooma River bas very little fall in it; consequently, when the old river was enS"t:ged in cutting its 
ehannel, whieh is so much lower than the preeent one, it is pretty certain that the general level of the land 
wad much higher than at present. The gradual filling of the channel was most probably the result of a 
sub8idence of the land, cau8ing a reduction of the grade of the river bed and consequent cessation of scour. 
The subsidence appears to have terminated with the eruption of the basaltic lavas, as the stream again began 
to cut its way downwards, showing that an elevation of the land had tllken place, either with considerable 
rapidity, or, 8S is more likely, with a slow gradual movement. During this period of elevation the 
Ringarooma has excavated its [resent vaney, the various terraces of gravel repre.enting old ril"er 8ats 
which have been cut throug-h an left behind by the stream. The elevation of the land must have been 
accompanied by a rcces!\ion of the seashore, resulting in the formation of Bucce!!~il'e beach terraces or 
raised beaches. These would be cut through by the river in its downward course, 80 that the terraces of 
gravel may often be both of river and beach formation, and it could often happen that the higher terraces 
were beaches while the later lower ones were purely of river origin. The variation in the character of the 
alluvial depol'its at different levels is thus often easily explainable. 

The great age of the oldest ~ravel8 in the mines at the Brothers' HODle is clear £l'om the consideration 
that a long period of time mUllt be allowed for tI.e gradual filling up of the old channel to the level of the 
lowest volcanic beds, for tile deposition of the latter, and for the subsequent erosion through bard rock of 
the preleDt Ringarooma Valley. The outflow. of basalt in other parts of the coioDY are cODsidered to have 
takeo place wwards the end of the PalreogeDe period, and there is enlY reason to believe that those at 
Derby were contemporaneous with them. No good f()8jil evidence of age has yet been obtained, for, 
though leaves were said to have been found in some of the mud-bando passed through in oinking at David's 
Creek, they were not preserved by the workmen or submitted to any scientific Qnthority for identification. 
In tbe workiDHs of the Brothers' Home Mine occasional lumps of old timber, blackened and almost 
~onl'erted into ltgnite, have been at times found, but the 8pecies of wood has not, so fur as I know, been 
determined. Still I think there need be DO hesitation in referring the sub-basaltic gravels to the early 
Tertiary or PaIa!ogene period. 

ID my receDt Report on the Beaconsfield District I referred to thE> alluvial gravel. tbere, and showed 
that iD the Early Tertiary Period the land stood at least 300 feet higher than now; that it was suhsequeDtly 
to the filliug of the Ophir Deep Lead depressed to • level at le.st 2iiO feet lower than the p .... nt ODe, and 
that it has 8Dbaequently rileD to its pre.ent position. These movement. of the earth tally with the evideDce 
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or the Ringul'ooma Valley as above des-cribed. 'Yhen, in the Early Tel'tinry Period, the land stooll much 
hiaher than now, the Brothers' Home and Ophir Lead channels were heing contemporaneously scooped 
out j then came the gr'eat subsidence which piled gravels up to 2·30 feet above sea level on the slopes of the 
Cabbage-tree Hill, and caused the old Ringal'ooma channel to fill up; next came the basaltic flows; and 
since then a movement of elevation has resulted in the sweeping of the greater part of the accumulated 
(Travels from the Beaconsfield Hat, and the cl'o»ion of the present Ringarooma Valley. As the bottom of the 
Ophir Lead is below sea-level it may be assumed that the old Ringarooma lead also runs below sea level 
towal'd~ its outlet. The depolJits along its course will, therefore, certainly be very wet and difficult to work. 

As it seems certain that the Ringarooma lead must go to the west of :Mount Cameron, away from the 
course of the present ri\"er, so it would also appeal' that the ancient stream corresponding to the modern 
Great Mus!el Roe River ran in a considerably different position from that of the latter. 'l'his, at least, is 
the most probable explantion ofanothel' series of ancient alluvial gravels encountered along the COUl'se of 
the ~fount Cameron 'Vater-race. On the west. side of the race, near the second siphon, there is a some­
what high round hill, apparently entirely composed of small, thoroughly-rounded, granitic quartz gravel. 
At the foot of this hill the water-race passes through some rather hard cement, compo,:;: ,.:ol of rounded quartz 
gravel al"o. Seveml springs towards the base of the hill show where water finds it.; way out of it. No 
prospecting, more than s!nking one or two small pits, has been done to show ifl!ils hill is tin-bearing. 
It appears to me well worth trying further, as beitlg probably portion of an a!ll'ient lead. Further 
do\\'n the :Ylussel Roe River more deep ground is encountered on 1.;'. 'Vhitaker's sl'c:ion, No. 2498-87l'tI , 
and to the north of it fOI' some c')nsidel'able distance. \Vol'kin~s on the section nail led were carried on 
some time ago, a tail -race having been brought in thruugh soft gi'anite from the ~fussel Roe Valley. The 
al'anite bottom dipg rapidly underfoot at the intake of the tail-race, hence the bottom drift could not be 
~orked. Thc top drift consi!ted of sand, granitic quartz gravel well rounded, and well-rounded coar"er 
quartz gruyel, all mixed with a good deal of white clay, anci containing a fair amount of tin ore. Borings 
proved a depth of 40 feet below the level of the tail-race without finding any bottom. Some 
distance north of these workings a deep shaft was sunk some years arTo without reaching bottom. Some 
lignitised wood was obtained in this shaft, but it was all so cl"Umbled t~at I could make nothing of the few 
small specimens 1 was able to find lying ahout, fluther than that the wood was thoroughly converted into 
lirTnite, showing the deposit to be an old onc. This shaft is in a tlat. To the north of it there is a gravel 
hill, which slope» down to the ,Mussel Roe Rive,'. Several springs occur on its northward slope, and J was 
informed b,v .lUI'. Ricbards, who has done much prospecting ill this district, that at the foot of the till in the 
bed of the "Mussel Roe the ground Appeared to be very soft and deep, as he could thrust a long pole a great 
way down into it, evidently through gravel. It would seem f!'Om this that the old lead which eYidently 
exists in this locality crossed the M uS;iel Roe and went more to the north-west, a course which would con­
nect thelile gravels with some other ancient deposits to be mentioned presently. I had only time for a flying 
viait to this pa:>t of the field, and was not able to examine it so closely as it de~erves, but it seems extremely 
likeh' that there is a deep lead running through it, and very possibly connected with the hill near No.2 
siphon above mentioned. From ib:! 80ft nature tht~ deep ground is extremely difficult to prospect, but the 
tin ore rTot in the upVer parts of the drift in Whitaker's workings gives good ground for believing that in 
the gutter of the lead very good tin ore will be found. By driving in from the northward, where the 
~lussel Roe crosses the lead, it is probable that the ground could be well tested. Should it prove payable 
an ample supply of wnter for working is close at hand in the Mount Cameron Water-race. rrhis neglected 
part of the field is worthy of attention from men who arc disposed to risk some money in the necessary, 
somewhat expensive, prospecting. It is beyond the resources of working miners to develop without capital 
to assist them, and this, J think, is what has led to its lying idle so long. 

The course of this old lead after crossing the ~fussel Roe is not clearly traceable, being often hroken 
hy erosion of more modern valleys, and overlaid hy more recent deposits. A number of deposits of cement, 
however, extending from the Mussel Roe to the Aberfoyle country may, perhaps, be portions of it, though 
perhaps of later and marine origin. Thiy reason for connecting them with the Mussel Hoe Deep Lead is 
that the cement is made up of rounded granitic quartz particles similar to those of the gl'avels of'Vhitaker'g. 
workings. Further, there is reason, as we shall see, to believe that these cements are considerably older 
than the othel' gnlVels of the district. The cement is a rather hard conrTlomerate, sometimes very hard and 
solid, and not unlike gnlllite in appearance; it ill often mistaken IocaITy for bedrock, and called quartz 
porphyry, but may be easily distinguished from the cl'ystalline rocks by the well-rounded character of its 
constituent pebbles. It forms the small hill sometimes called the Edina Sugarloaf, and is also found to the 
north-east of it under the long siphon of the Mount Cameron \-Vater-race, ncar Ogilvie's dam (58-87w.) 
About two miles north of the long siphon along the "Vater-race the latter leaves the cement or con­
glomerate formation and runs over slate and sandstone bed I"Ock-(I prefer to use the name .c cement" 
instead of the more strictly scientific" conglomerate," as the former name is better understood by miners 
as being wash or gravel converted into stone by some bindino- material.) To the north, 01' Horth-west 
rathel', of the poiI!t where the Water-race leaves the cement I have not seen the latter for a long distance­
not till the Aberfoyle country is reached, where the Brown Hill, near Tea-tree Lagoon, is again composed 
of it, and also some low hills north-west from the Mount Cameron Water-race Stor<lge Reservoir (SO-87w.), 
generally known as :Matthewson's Lagoon. Between the Edina Sugarloaf and the Brown Hill there is a 
fine of very deep ground, as to the nature of which J..-e.m in considerable doubt, whether to refer it to the 
same formation as the cement or to a later one. This deep ground, strangely enough, lies on the water­
shed between the Hingarooma and Mussel Roe Rivers, in the northern portion at any rate. The northern 
extension of the Mount CamelOn "Vater-race, from about half a mile north of the crossing of the Cape 
Portland road, all lies upon this deep ground, which here seems to be over a mile in width. Numerous 
shafts have heen sunk in a fine white gravel drift, some as de~p as 70 feet without reaching the bottom. 
The character of the gl'avel-fine water-worn quartz pebbles derived from degradation of granite-points 
to a connection between this deep ground and .that higher up the Mussel Roe. There is a break in the 
continuity of the deep ground where the road from Bell's Bridge to Cape Portland runs across its course. 
I have not been able to detect any sign of an old deep lead crossing this road, and it would seem that the 
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'Valle." of the Pig-and- Whistle Creek has cut right down through it; if so, the bottom of the lead abov. 
ihis road will be above the level of the Ringarooma River, Bnd therefore capable of drainage into it. To 
the sourh·east of this blank space deep ground is again found in the old Tamar and Garfield Companies' 
-workingil, and extending from thence to the cement near the Edina 8ugarloaf. I am inclined to believe that 
the line of deep ground thus traced between the Edina Sugarloaf and the Brown Hill does represent the 
general couroe of an old lead, but that the upper portions of the gravels have been greatly disturbed sinee 
their first deposition. The lead, if there ever was one, was tlu! chaonel of an older Mussel Roe River, cut 
out wben the land was at a higher level tban now, and filled when the subsidence took rlace wbicb filled 
aJ.so the old Ringarooma lead. This subsidence probably brought the seu. in over al the country just 
described, causing a re·dislribution and re-arrangement of the surface gravell, though not likely to have 
affected the lower deposita in the gutter. While the sea was again receding in the subsequent period of 
elevation further re-arrangement of the surface gravels would result_ The existence of the Edina Sugar­
loaf and the Brown Hills as hills shows tbat they were once parts of a much more extensive deposit, 
which has been greatly worn away, leaving these harder portions standing out. This wearing away in all 
probability took place partly during the encroachment and retrogression of the Bea, and partly owing to 
ordinary sub-aenal agencies afterwards. 

There are several things which point to the presence of the sea over these deep gravels. For example, the 
cuttings for the northern extension of the Government race are nearly all in a brown, somewhat ferruginous, 
·cemented sand, often clayey. NodDies of oxide- of iron, containing sand, and loose white sand, are pretty 
common. The sand is such as i~ found by the sea. shore, and the cement might well have been formed in a 
shallow lagoon behind sand hills fringing the sea shore, as is so commonly seen along our coasts at the 
present day. Whether laid down in exactly this way or not, the sand showl that the sea was probably 
close at hand when it was deposited. In the old Martha and Tamar claims deposits of what appear to be 
sea E'and nre also found, and in the latter, more especially, there is evidence of lagoon deposition. Two 
sections through the workings of the old Tamar claim are appended hereto. Towards the northern and 
north-western end of the workings the Silurian bedrock is visible, dipping rapidly to the south east. On 
this lay hea vy gravel, consisting of rounded and sub-angular small boulders and stones of sandstone, quartz, 
and dark chalcedony, the sandstone of the bedrock predominating. The chalcedonv is identical with the 
material in a well defined lode or vein of it found on the old Eureka claim, across Harden's Ravine from 
the Tam::tr. A few stones of quartz-porphyry similar to that in Mallinson's dyke also occur, and to further 
show that this gravel is partly derived from adjacent granite bedrock crystals of black quartz are not 
uncommon. All this heavy wash bas now been sluiced away, and its re.lation to the sands composinfJ' the 
walls of the excavation is not therefore so clear as if it could be seen in situ, but it is nearly certain tY18t it 
is of later origin than the latter, and I think repre~ent.s a place where the old deep ground was subsequently 
.cut nway hy water Dclilln and replaced by later gravelR. On working more to the south east the heavy 
gravel gave out, and in its stead layers of sand were encountered, which were found to surround the gravel 
except on the northern side, where the hillside fulls away. The walls of the excavation are now all com· 
posed of sand. The layers are sometimes cemented by oxide of iron, and often contain hard cakes of oxide 
of iron. In parts there is a good deal of cby. Much carbonaceous matter is found through the sands; 
but though I scarched for a long time I was unsuccessful in getting any leaves, by which the age of the 
deposit might be estimated. In the bottom of the present face lies a layer about 8 feet in thickness, mainly 
-composed of fl'agments of timber, partly and sometimes wholly converted into lignite. Some of the wood 
is very little altered, and still splits freely. The fragments of timber seem to be mostly roo18, 10~s, and 
pieces of heavy bl'anches-ordinal'Y drift-wood, in fact. They are mixcd up with sand and mud nnd a little 
fine gravel. Concretions of iron pyrites are often found on the wood, and occasionally partly replace its 
-sub6tance. 1.'he wood has not yet been micros(.'Opically examined, but seems almost certainly that of a 
species of pine. In other parts of the colony, as at Breadalbane and Corra Lynn, {osiil wood and li~nite 
are found consisting mainly of coniferous tree remains, and it would eeem that in Early Tertiary times 
members of the pine family were the commonest forest trees. The coniferous woods of this deposit them· 
selveR therefore point to its bclongins_ to the oldest alluvial gravels, and give ground for belie,.ing that I 
am right in connecting this with a Yalreogene Mussel Roe lead contemporaneoua with the Ringarooma 
deep lead. This belief i~ substantiated further by the fact of more recent, but still old, gravel havinl! been 
deposited in au eroded portion of the sand deposit as aOOTe described, Hnti by the apparent connection of 
.the 1'amar workinfJ's by deep ground with those of the Garfield, and on to the cements of the Edina 
Sug-arloaf. Not that I thiuk that the Tamar sand beds were laid down by river action in the old Muasel 
Roe channel, but rather that they are among the very highest beds of the filling of it deposited ,,.hen this 
part of the country was almost at sea level, and the old channel formed a shallow estuary or lagoon. The 
layer of drift-wood; the sharp sea sand; the prevalence of ferruginous and carbonaceous stain!; the fals8 
bedding often seen in the sand,-·all point to an estuarine or lagoon formation. Above the sand beds there 
is a layel' about 11 feet thick of fine quartz gravel, which m08t probably indicates a further advance inlaDd 
of the sea. and complete submergence of the lagoon dcposite:. 

The old Martha workings in one place show a face about 20 feet deep, composed of very small quartz 
gravel and sand, the latter fine sea-sand as in the Tamar claim. The bottom bedrock is dipping away from 
the Ringarooma Vnlley, more towards that of the Pig-nnd-Whistle Creek. As these beds of sand in the 
Martha are quite 60 feet lower than the similar ones in the Tamar, they are not likely to belong to the iame 
horizon, but they also give evidence of the former presence of the sea running up much along tbe line of the 
snppoeed Mus .. l Roe lead. 

The sands in the old Tamar mine were fOllnd to contain a little extremely fine tin ore, which, thougb 
not itself nearly payable, bean witness to tIle presence of tin in the rivers running into the sea at the time 
of its deposition, and thus give8 promise of better results when the true river channels are discovered. 

The deep gravel and sand formation extends from the Tamar workings, round the head of Harden's 
Ravine, to the old Garfield Company's workings on Section 2077-87M. These, afrain, are connected by 8 

spur wbich appears to be entirely composed of fine quartz gravel with the high-Ieve1 dam of tbe Esk Com-
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pany. The excavations for this show no bedrock, but only fine rounded quartz gravel and yellowish-brown 
sandy clay. A somewhat large cutting between this and the Eureka dam sho,..s the Silurian bedrock not 
far from the surface, and south of the Esk dam iolid granite crops out, so that in tbis part there does not 
appear to be a great depth of gravel. The cutting shows the following section in the face:-

Feet. 
Surface soil and ferruginous cemented clayey fine gravel of rounded 

quartz pebbles and granitic quartz grit ...... ...•.......................... 3 
Very clayey layer, containing gravel............................................. 2 
Coarse brown sand, sometimes false-bedded, with occasional small g-ravel 

in horizontal layers ... ........................... .............................. 11 
Coarse gravel of sub-angular fragments of the Silurian bedrock and 

angular and sub-angular quartz ............................................. 1 
Silurian slate and sandstone bottom. 

The coarse gravel resting on the bottom seems to have formed only a very small proportion of the whole 
mass, and to have been immediately derived from the bedrock below, though a few stones from lodes in the 
granite and black crystals show that part of it was transported from neighbouring granite bottom. The 
Silurian bedrock is again seen in a cutting at the back of the Eureka dam. Between the Garfield and 
Tamar claims, however, numerous shafts have been sunk without reaching bottom, generally not to greater 
depths than from 20 to 40 feet on account of the soft running' nature of the fine gravel and sand passed 
through, which was often regular quicksand. In the eastern SIde of the Garfield workings the Silurian bed­
rock is visible, but towards the outlet the ground has not been bottomed, and large quantities of sand are 
encountered. It seems likely, therefore, that the deepest ground lies east of the Tamar and west of the 
Garfield cuttings. The average depth of the latter is from 6 feet to 16 feet. The following section wa.s 
observed as a representative one, in one of the faces:-

Surfuce soil .......................................................................... . 
Ferruginous cemented sand ........................................................ . 
Fine well-rounded gravel, with one bed of coarser gravel neal' the middle 

of the layer ...............................................................•....• 

Feet_. 
1 
1 

7 
Small very well waterworn quartz and quartzite gravel, with softened 

slate fragments and stones of Silurian sandstone ........................ 2! 
Coarse sand and fine gravel, rather cemented, not bottomed ... ........... 3 

The beds of fine gravel and sand make and thin out again in short distances. The beds of sand often show 
false bedding. The Garfield workings are about 40 reet higher than the top of the Tamar face. The,e 
gravels were doubtless laid down when further subsidence of the land had sunk the Tamar beds well under 
water aud brought the sea further up the old river valley . 

It will be seen from the above that neither the Tamar nor the Garfield workinO's give direct evidence 
of belonging to the same formation as the cements of the Edina Sugar~loaf and the Brown Hill, but they go 
to show that deep ground exists along the line connecting these places, and that this deep ground was filled 
by the advance of the sea inland, which must have been at its furthest when the basalts of the Brothers' 
Home were being poured out. Should the reference of the cement deposits to an old M usBel Roe River 
bed be correct, it is clear that the river vaHey would be the most favourable place for the accumulation of 
deep masses of gravel during the advance of the sea, hence it is somewhere under these marine gravels that 
we should look for the ancient river deposits. The theory has enough plausibility in it at any rate to be 
worth teiting by borings, though these would be difficult of execution on account of the quicksands. 

The deep ground between the Pig-and-Whistle Creek and the Aberfoyle would, probably, be the lower 
part of the old Mussel Roe VaHey, but mostly filled with marine gravels. The old river channel, with .its 
probably richer gravels, is, most likely, covered to a very considerable depth. 'fhe shafts sunk in this part 
oftbe district have nearly!!11 gone through a succession of fine quartz gravel and sand beds poor in tin. If 
my theory of these being the ancient river gravels, washed over and over again by marine action, is correct, 
very little tin could be expected in them until the deeper unmoved river deposits are reached. These, also, 
it might be pre!umed, would not be so rich as higher up in the leads nearer to the granite formation. 
Beyond noting the ferruginous clayey sands found in the northern extension of the Mount Cameron water­
race as of probable estuarine or lagoon formation, as above mentioned, I have not been able to get much 
evidence about the deep ground in this lower part of the old valley. The Lochaber workings possibly 
belong to this formation. The upper beds are very like those of the '~ramar, and the bottom appears to be 
getting deeper towards the north west, thus sloping towards the main area of deep ground. The following 
section was noted in these workings :..:.... 

Soil and cemented gravel ................................... . 
Sand, very fine gravel, and clay ......................... .. 

~!t;:: ::;uf;a:na~vne; ~·~d .. q~~~~·~t~~~·~·~~d·g~~~i 
Brown cemented fine graveL ............................... . 
Bottom of Silurian slate. 

feet. 
2 

15 
10 
5 

10 

These workings have produced very fair tin, mostly from the heavier lower wash. This often contains 
somewhat large quartz boulders and pieces of waterworn quartz porphyry. The upper beds are in horizontal 
layers. The pebbles are mostly of quartz, but some of Silurian sandstones and of quartzite. Black quartz 
crystals are not uncommon. As these workings lie very low down, the outlet of the tail-:race being not 
more than, perhaps, fifteen feet above the Ringarooma RiTer, it see-ms--possi-ble--that-they are- approac-mng 
much nearer to the old lead, which may account for their much greater richness in tin as compared with 
the higher Tamar and Garfield gravels. I am inclined to refer the Lochaber deposits, however, rather to 
the marine serie! than to the true river gravels of the old,lead . 



I 
I 

I 

If the .... bad once covered aU the Glad.tone diatrict to a height abo.e the Esk dam, .. a .. umed in the 
foregoing, it would, probably, have left traceo of its p ..... nce in other parts than thooe mentioned. It may 
be aaid at once that no shell. or purely marine organisms have been found to clearly prove the former 
presence of the .. a, but when we consider that moot of the depooits preserved .. ere originally shifting .. nd. 
and gravels, and that tbese are generally very poor in OrgaDiC remains, and that only small patches of the 
marine beds have yet been laid open to view, it is not at all surprising that .heUs bave not been found. 
Other evidence ie, nevertheless, available. This is beet obtained in the terracee on tbe north elope of Mount 
Cameron. Th .... are completely cut off from the Ringarooma VaDey by high spu .. of granite running 
down from the monDJ,ain, 80 tbat they cannot have been laid down by the river even when 8t B much higher 
level. Thf'l Mount Cameron Company's claim, and thtWe of Mr. L. Peteneo,afFord information 88 to these 
terrace.. The longeot and larg .. t one is that in which Peteroan'. principal workings are situated. It 
extends right along the foot of Mount Cameron for over two mil .. , about parallel to the range, and may be 
located on the map of the diltrict by the water·ra ... running along it. 'The top of this terrace preser.es a 
pretty uniform level of about 90 feet above the township of Gladstone. There are, however, remains of 
t .. o .till higher terraceo-one near the middle of Section 916, 130 feet above Glad.tone, and the 
othe .. , a .man patch only, about six chain. S. 50 W. from Wilson and Petersen's old dam (W.R., 4.'5), 
190 feet abo.e G1ad.tone. A. the township i. about 270 feel above tbe sea, gravels are, theretore, 
found on the alopea of Mount Cameron to a height of 460 feet. The charoeter of the terroee 
gravel i. eon.iderably different from that of the modern river gravel, and wonld itself indicate 
a marine origin a. more probable than a tluvmtile one. The pebble. conoiat moody of hard 
qUlrtz, thoroughly ronnded and polished by Ion!; continued attrition, and generally ratber e~. 
lhaped than in th:t flattened disks most common in nver gravels. BeaideR the quartz there is often In 

some of the terrae .. "conoideroble amount of quartzite derived from the old Arch"",n rocks, which i. a 
very ancient metamorphic laodstone now often snb-.transparent, but still showing the cOll8tituent grains 
and stratification planes. Wbereyer this is found it is most thoroughly waterworo. It ill a very hard 
stone, and must have required an immense amount of rolling about to wear it into the sbapes found. This 
rock does not occur in tlie newer river gravels, except in very small quantity, and even when it is found 
it is ao much more thoroughly polished than the reot of the gravel that it i. plainly derived from older 
gravels which have been .... hed down into tbe ri.er bed. The .u ..... i.e terraceo from the highest down 
to the preoent river level are characterised by • marked diminution going downwards of the percentage of 
quartzite in the gravels. The higheet terra_ contain the Iarg .. t proportion of it, and tbe I ... t of 
gravel auch .. ia now being brought down by the river. Aa it d08l not appear to be brought down at the 
present time by tbe Ringarooma, it is improbable thaL the quartzite OCCUI'IJ in situ anywhere up its valley, 
and ifso the occurrence of it in the bigher terraceR mut be attributed to some otber sonrce than the river. 
&actly oimilar quartzite i. found in the old gravel depoaits which are met with at interval. along tbe road 
from Scottsdale 10 Moorin., in oome also n ... r Lilydale, and on the lor, of the Sandhill, near Laun_ton. 
All these old gravels doubtless are remains from the time when the and was much lower, and tbe sea 
beacb reached to points now far inland. The quartzite pebbles have been deri.ed from the Archrean 
conglomerates and quartzitea found at plac .. along tbe north ..... t of tbe Island, and .pread all along tbe 
beaches by the action of the wave •. 

It i. noteworthy tbat the beach terraces on the north slope of llount Cameron are much more free 
from theoe pebbles than the other high marine terrace. up the Ringarooma Valley. Thi. is most likely 
due to the hiJrb granite spun which separate these localities. These Sturs would form capes round which 
the drift beacb gravel could not euily pBl:ls. Petenen's workings 1:1 JOW the wash of the North Mount 
Cameron terraces to be compoeed aimOtoll entirely of tUbri, from tbe granite of the mountain, fine quartz 
gravel and sand, coaroa h ... vy lumpa of vein quartz, and crystal. of black quartz. The heavy gravel on 
the granite bottom is often not much waterworn, while the higher ligbter gravels show extreme attrition. 
As there ate no large 8treams on the north slope of the mountain to round these gravels, we must conclude 
that their ahape is due to ... oole •• waohin~ backward. and forward. on the aea beach. Tbe beds of gravel 
lie fairly horizontal, but generally elope shghtly seaward. The granite bottom confirms the view of the 
beach formation of these terraces, being uneven but not furrowed into regular gutters 8S when cut out by 
running streams., and gloping gently seaward. 1'he bottom when stripped shows much the appearance 
presented by a flat granitic beach of the present day. The distribution of the tin ore is in accordance with 
this theory, being in flat layers through tlle drift, and not concentrated in the furrows of Mle bottom; 
indeed, these have bt::en found to be so generally poor that they are often not cleaned out in working. The 
beach being a Datural buddle haa served to concentrate the tin ore juat a8 black iroll sand is often seen 
concentrated on our coasts at the present time, and the layers of ore thu8 formed have become covered with 
fhrther deposits of gravel, and so preserved. A very fiimilar occurrence is seen in the black sRnd beach· 
leads of the West C088t of New Zealand, where layers of black iron ~nd containing gold arc worked in 
what is without Jany doubt an old beach formation, aud on the beach at Charleston and else\vhere 
"beach·combers" make a living by working similar beds forming at the present day. 

Taking a line nonhwanl from Petersen'. main W'orking'8 it is found that a 8u~ion of terraces 
parallel to the large one, and at 8ucceNlively IQwer levels, extend seaward for lOme distance. Between each 
terrace and the next lower one tbe granite bottom often croll! out. Some of the I.yere of gravel are very 
shallow, and none seem to be very deep. These terraces represent successive stages in the retrogrellBion of 
tlJe sea·shore. 

I have dwelt at length on the facts which prove that the sea was at one time washing the flanks of 
Mount Cameron and extending far up the Ringarooma VaUey, because this is tb. key to the problem of 
the manner of formation of aU the terrace gravels right up the latter. It is cuy now to undel'ltand that aa 
the land ro.e and the .ea receded terrace after terrace of grevel" .. left behind. These have .iDee been 00 
cut ..... y by the "ater running over the Aurface th.t only fragments of them noor remain. The highest 
terrac .. were probably of purely beach formation, hut a. the sea retired the waters of the Ringarooma 
be~n to carve into the groond, and the lower terraces are: in mOlt inltancee of river origin. A.A above 
polDted oot, the percentage of quartzite in the graTel givee a clue to ita origin, whether beach or riTer . 
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In consequence of their mode of deposition we tchould expect to find somewhat similar gravels at the 
'Same elevation above sea level. I append a table of heights of various points in the district noted by me 
with an aneroid barometer, which shows approximately which deposits are at or about one level. The 
newer river terraces can of COlll"iie only be correlated by taking the fall of the river into account as well as 
the absolute elevation. As a matter of fact the various gravel deposits do agree with considerable exactness 
with those at corresponding levels elsewhere through the district, thus substantiating the theory of their 
formation above advanced. We may now classify the gravels as follows:-

(I.) Pal(OOgene.-A. OlcUr River Gravels, including cements of Edina, Sugarloaf, amI Brown 
Hills. 

B. Nercer Marine Deposits-Tamar, Garfield, and Lochaber claims. 
(II.) Neogene.-A. Olde1' Beach Gravels-Petersen's terr-J.ce, Mount Cameron Company's terrace. 

Colossus terrace, Enterprise terrace, 
B. A-fixed Beach and Biver Gravels-Scotia, Aberfoyle, and Gladstone terraces. 
C. River G'ravels-Simpson's terraces at South Mount Cameron, lowest terraces in 

the neighbourhood of the Ringarooma River. 
1. Palr.eogelle-A and H, Older and NelVB1' River and llfarine Gravels.-These already have been 

cOJJsidered nt length, and need not be now l'everted to. They are the filling of the old Mussel Roe lead as 
first laid down by the river and afterwards by the sea, One point of some importance has not yet been 
mentioned, namely, that boulders of the cement or conglomerate frequently occur in the later gravels of the 
Neogene period, showing that the old wash had been already hardened and subjected to erosion when the 
latter wel'e being laid down. The much greater antiquity of the cement is, therefore, evident. I have 
.observed boulders of the old cement in some workings up Smith's Creek at South Mount Cameron, some 
distance above ~Ir. John Simpson's house, in J. W. Brown's old workings near Ogilvie's Bridge, in 
Ogilvie's Edina claim, in the Scotia Company's workings, and in Nobes's claim at the Aberfoyle, and was 
informed that it was frequently met with in other claims. In these workings it is a very hard conglomerate, 
composed of small rounded quartz pebtles, cemented by a ~iliceous cement into a very solid stone, which 
rings when struck, and breaks with a flinty fracture. In Brown's and the Edina claims it is found in large 
tabular masses, sometimes five or six feet square and one to two feet thick, resting loosely on the granite 
bedrock, but surrounded and sometimes underlaid by the gravel. l\fost of these large tables are smooth and 
polished on the upper surface, and have been considerably worn there by water. The polished surfaces 
appear to haTe received more of the siliceous cementing material than the rest of the mass, and otten there 
is a 150rt of thin transparent siliceous skin or gloss on the surface. The appearance is such as would result 
from the passage of a solution carrying dissolved silica over fine quartz gravel, loose or somewhat cemented . 
The solution would at first penetrate freely into the porous stone, and so cement the ,Particlee strongly 
together, but as, owing to this action, the maiS would become denser, and less easily penetrated, after a time 
'Only the surface layers would be permeated by the solution, and finally it would flow over the sUI'face with­
out going into the now hard rock at all. It is difficult to imagine how theee large flat angular blocks of 
conglomerate could have been moved far from where they were formed, and I incline to the opinion that 
near Ogilvie's Bridge they are almost in situ, and are fragments showing that the old cement formation was 
once much more extensive. In the Scotia claim the pieces seen were much waterworn, and had probably 
been transported a long way from their original position. 

II. Neogerte-A. Older Beach GraveL;, Mount Cameron Company's Section, No. lOO.-On this 
ground a considerable patch of wash belonging to the older beach gravels has been worked out with payable 
results. It formed a shallow capping, not probably more than 10 feet deep anywhere, on the top of a ridge 
between the Fly-by-Night Creek and a small branch of the l\lount Cameron Creek. The bottom is of 
"slate, much decomposed to clay in the upper portions. Tin ore was often found in these upper clays, 
evidently having sunk down slowly into them, just as gold has often been found in the pipeday (decomposed 
-slate) bottom of many Victorian gravel deposits. All the tin ore obtained in this claim was extremely 
waterworn. The slate bottom is rather uneven, but Hauish on the whole, and ihows no true gutters eroded 
by running water. The wash lies in horizontal layera, and is composed of somewhat angular and sub. 
angular pieces of quartz and Silurian sand.tone, with some well-rounded pebbles of quartz and quartzite. 
There are also occasionally rounded boulders of a brecciated rock, consisting of angular fragments of Silurian 
bedrock, cemented by hlack and white chalcedonic quartz. This may perhapi be of contemporaneous origin 
with the conglomerates of the Edina workings. On the whole the heavier material of this terrace appears 
to have been derived chiefly from the bedrock upon which the gravel restlil, and not to have travelled very 
far. A good deal of coarse sand and fine gravel occurs enclosing the heavier stuff. The deposit is covered 
with a somewhat ferruginous hard cement which has protected it very much from erosion. Below the 
principal workings in the small creek the bedrock changes to granite, and at the contact of this with the 
sandstone and slate formation there is a small lode of silicified granitic matter, about three feet wide. Stones 
from this or a similar lode are found at times among the wasll. It may be mentioned that the gravels of 
this claim contained a good deal of gold, as well as tin ore. The main body of gravel has all been worked 
'Over, and at the time of my visit the only mining going on was being done by Chinese, who were stripping 
the surface soil and putting it through sluices. Under thjs soil patches of cement were occasionally visible, 
and there is a possibility that on breaking through some of these some heavier gravel left in depressions of 
tne bedrock may be found, though there does not seem to be much hope of getting any extensive patches. 

At the easternmost corner of this section, and on that known as the Fly-by.night claim (1130M) 
adjacent to it, there is rather a thick deposit of hard ferruginous cemented sft.nd and fine gravel, from two 
to four feet thick. Some of it is very black, as if originally formed in a swamp or lagoon. Under it lies a 
little quartz wash containing tin. The cement itself contains tin, but would require crushing, as it is too 
hard to be broken up in the sluices. Several small holes have been sunk through the cement here and 
there, and one considerable excavation has been made, but it has not been considered worth working. It 
is probable that if a series of trenches were run through the cement several underlying patches of gravel 
would be discovered • 
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Peterlen's Claim (Section 823).-A very large excavation has here been made in 11 part of the long 
beach terrace formerly mentioned. The bedrock is granite, lying pretty flat, but with a slight slope sea­
wards. The wash is mostly well water-worn small quartz gravel, with coarser 8ubangular pieces or quartz 
on the bottom, all evidently derived from granite rock. The following section of one of the faces wu 
noted :-

Fine gravel, somewhat cemented with clayey and ferruginous matter... 7 feet 
Fine quartz gravel, a little cemented, white in colour, showing false 

bedding......... ........................... .................................... Il feet 
White clayey ... nd................ . ........... . ... .....•.......................... ! foot 
Wash in nearly horizontal layers of fine and somewhat coarse quartz 

gravel. ......•....•.............................................................. 12 feet 
Heavy suhangular quartz stones...... ............... ........................... 1 foot 
Granite bottom. 

This has the reputation of having been a very profitable claim, and the large extent of the workinge 
all made by one maD pretty conclusively prove that such has been the case. Tin is easily seen in many 
places in the wash. Lying rather high up on the mountain there is difficulty in getting constant supplies 
of water for working. Could a copious and never-failing supply of water at high pressure be brought. on to 
this ground it ought to pay remarkably well. Thi. claim may be taken as proving the general value of 
the long terrace lying to the westward from it, on which very little work has been done for want of water. 
Several teat shafts have been sunk at intervals along thi. terrace, and very satisfactory proof obtained of 
there being both quantity and quality of tin-beariqg gravel. 

The hi~ber terraces aboTe mentioned are of small extent, but are said to be worth working when water 
can be obtarned for them, which is but very seldom. 

The lower terraces running parallel to the main one are of considerable extent, and some work has 
been done on parts of them with fairly payable results. A considerable excavation has been made on the 
boundary between Sections 1047M and 2286-87.M, about 26 chains south-east from the westernmost corner 
of the former. The face presents the following !ection:-

Surface soil and white sand like sea sand ................................................ . 
Ferruginous and clayey cemented coarse quartz sanu ................................ . 
Tough white clay with much sand in it ...............................•••••............... 
Wash, quartz gravel with good tin, finer towards the top, coarser towards the 

bottom of the layer .......................................................................• 
False bottom of clayey sand, which changes to gravel in parts of the same 

horizontal layer ................... , ........................................................ . 
Layers of finer and courser quartz gravel with a little sandstone, and lenticular 

clayey sand patches ....................................•................................... 
Granite bottom. 

P.et inelt •. 
1 6 
4 0 
4 0 

1 6 

1 o 
8 0 

In this opening a junction of the granite and Silurian formations is seen, the latter slightly overlying the 
former. Very fair tin has been obtained, and there appears to be a large quantity of gravel ahead to 
be mined. 

It appears to me that these beach terraces along the north slope of Mount Cameron are among the 
IlOit important gravels iu the district. 'l'hel'e is a large extent of unworked ground which has given good 
prospects, and when water can be got a large amount of tin ore will probably be obtained. Tl1e obstacle 
which has prevented their being worked is that all the available water supplies have been secured by the 
Mount Cameron Company, the owners of the Fly-by-Night claim, Petel'8en, and one or two others, who 
require aU that they can get for their own claims. 

Enterprise Claim (Section I28.)-A shallow patch of ancient wash forms the top of a flat-rounded 
small hill on this section. The workings cover a large area, but are of small dept!l. The wash is composed 
of well rounded gravel, mostly quartz, but also in part quartzite. The bottom TOl!k is granite. On the top 
of the hill I did not see the bottom, and am not certain if the workings have reached the bedrock. There 
appears to be a considerable amount of gravel yet to be worked, uut the top grounu being very high there is 
difficulty in getting water on to it. The claim has been very rich in the past. 

Colo8SU$ Claim, South .1J.Iollnt Cameron.-I a~ inclined to class the gravels of this claim with the 
. beach deposits on accoun t of their occurring in a large Hat even layer rather than in leads or chann.els, and 
from the gravel being mostly composed of very well-rounded quartz pebbles with only a few of hard sand­
stone. The same sort of gravel is found at intervals along the road from South Mount Cameron to 
Gladstone at much the same height as the Colossus terrace, so that the deposit must have covered a very 
considerable area. 'l'he Colossus Company have opened several excavations in the grave], working it by 
means of water pumped from the Ringarooma River. I do not think that the ground will pay for mining 
80 long as water has to be thus so expensively obtained. The results of working up to date are not 
encouraging. Owing to the flatness of the bedrock on which the gravel resls, difficulty will be experienced 
in getting in tail-races as the work of stripping proceeds. 

B. Mixed Beach and River Gravels.-These deyosits are characterised by containing a varyinp: 
proportion of flattened shingle derived from the river, aUf were probably laid down on beaches in an estuary 
at the mouth of the river. They are intermediate between the purely beach deposits and the true river 
terraces. The majority of the gravels close to Gladstone township uelong to this class. They lie in fairly 
horizontal layers on comparatively flat but uneven bottoms, which do not, as a rule, show well defined 
stream channels, and which, therefore, appear more likely to have been cut into their shape by marine than 
by river action. A section from the township of Gladstone to Bell's Bridge would show a succession of 

~ ateplike layers or terraces of gravel with the bedrock cropping out bet .... een each pair. None of the laye .. 
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of gravel appear to be very deep, ranging from three or four feet up to ten or twelve feet on an avet'3ge-r 
though sometimes as deep as thirty feet. A well in tJle yard of the Gladstone Hotel is said to have gone­
throu~h thirty feet of wash. None of the highest gravels appear to have been thought worth working,. 
though numerous prospect holes have been sunk. These top terraces are lary:rely composed of small well· 
rounded quartz and quartzite pebbles, with a good deal of clay and sand. The highest workings close to 
the township are those on Butler's section, on the slope toward!! the 1\louot Cameron Creek. .At the time 
of my Tisit a start had been made here, and an excavation about 12 feet deep worked out. Thel'e was a 
flood deal of coarse gravel in the face, covered by a layer of finer gravel mixed with clay. The first dean·up 
was disappointing, Dot being payable. Whethel' the ground will improve remains to be seen. 

The next terrace that has been worked is what is known as the Syndicate's claim, belonging to-o 
Messrs. Carlinn, M' Kimmie, and Matthewson. Here a great deal of work has been done with, T under­
stand, payable result3. The wash has been of an average depth of from 10 to 15 feet, the bottom being 
very uneven. There is a top layer from 2 to 3 feet thick of ferruginous cement, composed of fine quartz 
gravel well rounded. Below this comes the wash consisting of layers of finer and coarser well rounded 
quartz, quartzites, and jasper gravel. In the bottom layer there is a good deal of broken Silurian bedrock., 
and sub-angular quartz. '.rhe next terrace below the Syndicate's claim is that in which the workings of 
E. R. Groves, T. Morrissey, and Jas. O~ilvie (now, however, part of the Syndicate'S claim) are situated. 
There ure considerable depths of gravelm this terrace, which has proved to carry tin rather unevenly, 
some of the workings being payable and others poor. There is yet much untried ground in. this terrace7 

and it will, no doubt, all be worked in time. Ogilvie's face is about 18 feet deep. There is a top layer 
of three feet of brown quartz-grit cement, then a sllccession of layers of finer and coarser gravels lying 
fairly horizontal. Quartz and quartzite make up the bulk of the pebbles in the upper drift, but near the 
bottom there is a good deal of rounded and su.b-angular Silurian fragments from the bedrock and quartz. 
from the veins in it. 

On the ~fllssel Roe Road, north of Ogilvie's Bridge, there are two large terrace-workings, executed 
by C. A. Ogilvie and J. W. Brown respectively. A little to the north of Ogilvie's workings there are 
some gravels seen on the roadside that may belong to the older and higher Enterprise terrace. 'In Ogilvie'S 
workings the wash averages about 10 feet in depth, and is overlaid by from 4 to 6 feet of sandy clay. It 
consists of thinnish horizontal layers of quarts, quartzite, and metamorphic slate and sandstone gravel of 
rather small size interspersed with ~l'anitic grit or coarse sand. The deepest part of the ground is furthest 
away from the outlet, and a new taIlrace has had to be brought in in order to get tall to work with. This· 
deposit is reported to have given payable returns, and extends bver a large area, so that there will be work. 
for a long time in sluicing it away. It may possibly be connected directly with the Enterprise gravels,. 
though J believe it is a lower terrace. 

The granite bedrock crops out between these wOI'kings of Ogilvie's and J. W. Brown's, which latter­
lie just north of Ogilvie's Bridge. The cutting is from 30 to 40 feet deep in the deepest parts. The wash 
is coarser than in Ogilvie's face, and the river gravels predominate ' over the beach quartz Dud quartzites. 
Indeed, this deposit might be as well classed with the river gravels proper as with the present division. 
The large b10cks of cement found here have been already mentioned. These workings have been aban·· 
doned and the ground given up, so it may be presumed that it was unprofitable. This is tmfortunate, as­
there is still a large quantity of gravel in this terrace if it could be made to pay. 

Lower down the river, and on the east side of it, is James Ogilvie's Edina claim (section 1251M). 
Both in height and in the character of the grave1s in it, this corresponds very well with the terrace worked 
by C. Ogilvie above described. 

Mention should not be omitted of the old Empre!!S claim in the list of gravels of this division. Th€' 
workings are situated on sections 677 and 164, and run nearly due north across a ridge separating Harden's 
Ravine from the low country east of Bell's Bridge. Forming a gulch as they do at right angles to the 
course of the spur, they aflord a striking example of the difference in the course of the present and ancient 
strt-ams. The gravels were laid down in a saddle between two granite hills, and have been cut away on 
each side by the modern watercourses, until only a small portion is left as a ridge filling the old saddle .. 
There is said to have been a sort of channel or gutter along which the workings were carried, but it must 
have been quite a shallow one, for the gutter now seen has evidently been cut out by sluicing, and the beds 
of wash run off' nearly horizontally in layers on each side. A cross-section of the workings is given to 
show this. On the west side the surface shows gravel for about 10 or 12 chains, right to the old :Aumin!,!: 
on the top of the hi1l from which the pipes for the Tamar workings were led. On t6e east side the granit€' 
crops out about 4 chains from the cutting. It appears to me that this ground has been abandoned too 
soon: for though the bottom doubtless rises on both sides, on the western side there is room for other 
gu.tters like the one worked, and the total quantity of gravel left untouched must still be very large. It 
may have been prospected, but I saw no traces of the pits if th~re were any. The wash is in horizontal 
layers; the heavy rich gra vel having been in the shallow channel aforesaid. That which now composes 
the walls of the cutting is nearly all fine gravel and coarse granitic sand. The gravel is well-rounded. 
quartz for tbe most part, and tbe sand ,hows false-bedding frequently. 

The claims on the Scotia terrace also appear to have been fonned by the joint action of sea and river­
rather than by either separately. The gravel is composed of about equal proportions of quartz, quartzite, 
and Silurian sandstone, all much rounded. The workings average 10 to 15 feet in depth. On the bottom 
(Silurian) there is coarse gravel with a good deal of suhangular quar!.Z. The bedrock bottom runs very 
Hat and without definite water channels, and slopes gently to the north-west. The wash is overlaid by 
4 feet of sandy clay and 2 feet of surface cement. 'fhe Scotia Company and J. W. Brown have opened 
six faces in thit1l terrace with payable results. The terrace is very extensive, and should give work for many 
years to come. The flatness of the bottom and consequent trouble in getting fall for the tail-races is the­
principal drawback to future success. 



FlITther down the l'iver we come to the sections held by the Aberfoyle Company, Messrs. G. B . .8. 
EUiott, Nobes, and other3, on an extensive area of gravel generally spoken of 3S the Aberfoyle country. 
The be(}rock here is granite. The wash is, as a rule, much smaller than at thi Scotia, but otherwise very 
eimnar, and has decidedly more the appearance of beach gravel than of river. Most likely these deposita 
were laid. down at the mouth of the river where it debouched upon a wide fiat beach. They are generally 
not very deep where opened by working. The tin obtained in this part of the diatrict has been very pate"Yt 
and on the whole the gl'ound does not appear to be very rich, though good enough to enlure being worked. 
,Like all alluvial grounu where there is large quantity of somewhat poor gravel, this should be worked wits 
a copious supply of water so as to move the stuff rapidly. 'fhere appea1'$ to be a disposition 011 the part of 
~ners to economise by using little water and that of low pressure, but all sluicing experience has gone to 
show that this is false economy, and that it pays to use much water and the greatest available pressure, 
even though the first cost of pi pes to bring in a high pressure supply is very considerable. Another 
direction in which it apppars to me that much money and labour are lost is in the bad location of tail-races. 
All over the field numbers of expensive tail-races are seen, now out of u~e, and superseded by otheN still 
more expensive. Numbers of pits should be sunk all over the ground to be worked so as to ascertain the 
shape of the bottom, and the trail-race.; should be designed in the first instance to command the whole of the 
deposit, either from the first, or with comparatively small expense from time to time in deepening them. 
At present they seem to be taken in, in a very happy-goo-lucky style, without any system. 

The workings on Nobes's Section, at the Aberfoyle, show a very interesting section, which, as work 
proceeds, will very likely throw much light upori the subject of the old Palreogene deep ground. A tail­
race has been constructed running north-west from a swampy river flat, evidently an old angle of tbe 
Ringarooma Rivel', about east from the Brown Hill. The race passes through sandy clay containing 
numerou.q rounded large boulders of the Palreogene quartz-conglomerate, on one of which I noticed ve'!. 
faint leaf markings, not recogniiable as to species. Higher up the race a black stiff clay is encountere , 
roloured with carbonaceous matter, but not yielding me any leaves. The cement boulders seem to be in 
the bottom layers of this clay and below them. Some are very large and heavy. The clay forms a false 
bottom on which the superincumbent gravels are being worked. These are nearly horizontally bedded, but 
have a sHght dip 3Outh-east or away from the Brown Hill. The section seen in the face was the fonowing: -

Surface soil ................................................................................... . 
Layers of gravel, clay, and sand, but mostly sandy clay ............................. . 
Coarser gravel ................................................................................ . 
Coarse sand with some clay ................................................................ . 
Coarse gravel and sand ..................................................................... . 
Fine sand, much false-bedded, with occasional layers of wash .......... : .... : ...... .. 
Black .tiff clay talse-bottom. 

feet inches. 
o 6 

10 0 
o 6 
4 0 
2 6 

10 0 

A party of Chinese were working this at the time of my visit, and had just had a payable clean.u!, of 
their sluice. The conglomerate boulders belong to the same formation as the Brown H ill and the cements 
near 1\1atthewson's Lagoon .• 

C. Ril'eJ' Gravels.-These are characterised by the predominance of river shingle, conslstmg or 
B.attened pieces ofSilul'ian slates and rmndstones. The quartz in them is generally sub-angular. Rounded 
quartzite pebbles are of rare occurrence. No hard-and-fast line can be drawn between these and the last 
division, some of the lower gravels of the latter and higher of this being very similar, the .Mary claim, for 
example, being very like pllrts of Groves and Morrissey's terrace in cnaracter of gravel. These deposit. 
were laid down in the bed of the river when it flowed at a somewhat higher level than now. 

Near Gladstone the claims belonging to this class all lie on the east side of the rivcr, with Ihe excep­
tion of l\fr. James Ogilvie's workings, which are in flat ground close to the river, and practically in part of 
its present channel. The lerraces on sections held by F. Whitaker, cast of Bell's Bridge, the Mary claim, 
Bromby and Dickenson's section, and Rushton and ftl'Kimmie's claim, near the Scotia ground, are all com­
posed of river gravels. The ::\1ary claim has been a very good one, and is e.till getting good tin. In the 
old workings Ihere appears to have been difficulty in getting the tail-races low enough to work the back 
parts of the terrace. Rushton and M'Kimmie also appear to have a good claim. Besides theIr workings on 
the terrace they have opened up one of the river fiats. but could not get drainage without using a hydJaUliC 
elevator. At South 'Mount Cameron the terraces work.ed $.0 successfully by l\1r. John Simpson near Smith's 
Creek, and the Red, WJlite, and Blue claim, on the other side of tho Ringarooma, are also river wash. 

Two attempts have been made to work the gravels lying alongside the present river and under flood 
level, the most enterprising being that of the Long Rcach Dl'edging and Tin Minin~ Syndicate at South 
Mount Cameron. 'rhis Company, at large expense, erectcd at their claim a Priestman dredge for raising 
the gravel. The plant was at first encumbered with a number of elevators and appliances 
of one sort and anothel', which were thrown out when the machinery got to practical work. WitllOut going 
into details the following general description of tile plant will be of interest as sbo'Ting wlmt can be done by 
this method of working. 'l'wo large punts were built, one of which carried the engine and crane of the 
Priestman dredge, and the other the trommels for separating out the coarse stones, the sluice-boxes for wash­
ing the finer stuff, and a Robey portable 12 h.p. engine, which drove the trommels and worked a centri­
fugal pump which raised the watel' required for washing the gravel. Tbe engine for the Priestman dredge 
was of eight horse power. The grabs were made with teeth which fitted closely together when closed, with 
alternating pick and chisel points. I'he punts were moored to stumps of trees on the bank, and could be 
easily moved by hauling on the wire rope moorings into any desired position. The material raised by the 
grabs was dropped into a hopper, and thence into the trommel, into which also was discharged the water 
from the centrifugal pump. 'fhe trammel had holes :i-inches in diameter, and was set on an inclination of 
otle in nine when working,..the punt being ball~ted so that it would remain level when the hopper was full 
of material. The fine gJ'&vtJ passing through the trommel passed over sluice-boxes or ties, ""'here it was 
raked by a workman, and theLce by a swinging launder into the tail-race on the bank, and so into the river. 
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'!be heavy stones from the trommel diJcha1'ged themielve. into truck!, and were run into the rivel' 1.:w 
manual labour. During the four monthi that the dredae was at work an excavation was made into the fItt 
alluvial deposit forming the bank of the river about 25li feet long, 50 feet wide, ond 15 feet deep, ne.rl, 
7000 cubic yards of material being handled, thul! averaging about 70 cubic yards per day. Mr. Bewley, 
who was in charge ot the operatioDS, eitimateu the performance at 100 tons a day, or 6Ot­
tODS a week, which agrees cl(}8eiy with the aboTe estimate, a cubic yard , .. eighing about a 
.,n and a half. The cost per week for working eXPQDle8 was .£25, or ten pence per to... 
Heavy tree8 and stumpf! in the surface iOil added greatly to the expenee. Under favourable condition. 
the expense might be reduced to sixpence a ton, but I no not think that any lower estimate 
could safely be made of the probable &xpense of this method of wc.rking in any of the tin drstricts of thia 
Colony. The first cost of the plant is heavy, tlnd though it workii very efficiently and treats a large 
quantity of material, I feel pretty sure that the expense of running it I!! too great to make it profitable 
under any ordinary circumstances. A machine that will handle quantities of gravel at a cost not exceeding 
lid. to 2d. a yord is whot i. required i>r mo,t tin-hearin" gravels. The Dredging Compony were 
particularly unfortunate, only obt8inin~ about a ton of tin ore ~l the time. Thi!, probably, is not a fair 
sample of the wash obtainable in the nver bed: it is more likel,. that they were unlucky enough to begin 
work in a p~rticularly poor pb.ce. It may be mentioned that there WM »orne gold in the tin ore obtained, 
.ut I did not learn how much. The plant is now being dismantled and sold off. 

The otber attempt to work the river fiatt is being made by Mr. Ja8. Ogilvie, with a hydrauli.e 
elevator of very primitive construetion. The upraise pipe in uile was simply ordinary thin galvaniied iron 
tubing, and for a throat-piece a bit of cast-iron water-pipe was being ueed. The material was being raised 
12 feet vertically by mekns of a pressure of 150 feet of l'rater, brought across the river in pipes from the 
Mount Cameron Water-race. About three heads of water were beinO' used for elevating, and two head!! 
ior sluicing. With the head available, not nelll'ly so much water would be required for the elevRtor if it 
were of good construction. Mr. Ogilvie is to be congratulated on his enterprise in trying this method of 
working, which is one new to the district, though long in succeasful use in New Zealand and California. 
The hydraulic eleva.tors are without doubt the most suitable machines for working the low.lying grovels by 
the .,ide of the river, and the bed of the stream itself when the water is diverted by win~.dam8, or taken 
away in flumes. A great deal of the difficulty experienced in the higher terraces also in getting rid of the 
tailingR could be obviated by their use to elevate the gravel a few feet so as to permit it to be sluiced back 
into old workings. The tail-races would then only require to have enough fall to carry the finer tailings 
and waste water. There is not much printed information available a!! to the working of these machines, so 
I have collected as much as seemed desinlble, and append it to this Report. 

JVater Supply.-The prosperity of every alluvial mining district depends more than anything upon 
the sufficiency or otherwise of the supply of water for sluicing purpoies. The country round Gladstone 
i. not weH situated for being easily supplied with water, the only really high ~round in the vicinity being 
the Mount Cameron Range, which, however, is not of sufficient extent to furnish constant streams of 
water. Between Mount Cameron and the Blue Tier, where never~fai1ing supplies might be ~ot, there is 
much low country, so low as to necessitate either very long linea or pipes or very high flumes III order that 
water might be brought over it to command the higher grayeli. By the construction of the j\iotlnt 
Cameron Water-race the eastern side of the Ringarooma River has become possessed of a good fiilupply of 
1\'ater, though even this race does not command the high deep ground near the old Garfield claim. On the 
Gladstone side of the river the owners of claims have still to be contented with the intermittent suppJiee 
available from storm waters which are not nearly enough for requirements, or with the water raised tram 
the Ringarooma River by the Esk Company. Every ,mall depression of the ground where a little rain­
water can be caught and stored, and every little streamlet has therefore geen secured by one or another 
claim-holder, and in wet weather a good denl of work goes on -with this water. The disadvantages of this 
way of working with very small streams of water and much manual labour are very obvious when 
compared with the hydraulic method, and the only compen!ating advantage is that the water is cheap. In 
most caties, howcver, a steady supply or water of fairly high pressure would give the owner morc profit, 
even if he had to buy it, than this intermittent working can. In order to get constant supplies of water 
various pumping plants have been at one time and another erected to force it from the Ringarooma River 
up to the claims. The Tamar and Scotia plants have been dismantled, and the only ones now at work a.re 
those belonging to the Rsk and Colossus companies. The Esk machinery is very ingenious, the river being 
utilised to drive the pumps. A dam about 29 feet high has been put acroiis the stream, acting as a weir in 
flood-t ime, and at ordinary times diverting part of the whole of the river into a flume whicb carries the 
water on to an overshot water-wheel, 20 feet in diameter, and with 18 feet of breast, said to be able to 
develop 97 horse-power. 'lhe wlJeel worka reciprocating horizontal plun~ers twenty inches in diameter 
and with a stroke of 8 feet. These are fed with water directlJ from the flume overhead. A balance-bob 
is provided for overcominO' the dead point in the revolution of the crank working the plungers. The plant 
labours under the serious disadvantage that it is liable to be !ubmerged by floods, and even when there is 
only a heavy fresh in the river the disturbed water below the weir partly chokes the free working of the 
wheel. Water is forced to the Eureka and Esk dam" on the iastel'll side of the river, and to a point on 
much the same level as the Eureka dam on the Gladstone silile. Water raised by this plant is also brought 
across the Ringarooma from the eastern side by a line of pipes on a rough suspension bridge to the 
Syndicate's claim. The cost of working the machinery is about £30 a month, without counting cost of 
repairs of damage done by floods. All the claims near Gladstone township are now supplied with this 
water, which is sold for 18s. a sluice-head. In one case I noticed a piece of very bad policy. In ordp.r to 
save pipes the water was allowed to run downhill in a rough race a vertical distance of between 60 and 
70 feet before being taken into pipes and led to the working face. The party were working with about 
30 feet of head when they might have had 100. The difference in quantity of work done by the latter 
head would very soon pay for the pipes, especially as the gravel was somewhat clayey and hard to hreak 
down. 



It h .. been proposed to briDg a branch of the Mount Cameron Race at ..... to tbe Gladstone .ide 10 
,..rve the claims there. The branch would leave the main race at a point to the south-east of the Edina 
Sugarloaf, bend round the south lide of the latter, and be carried by a lipbon at ..... tbe Ringarooma 
Valley, then round the sbouldsr of Ogilvie's Sugarloaf, and 80 to Glacf.tone, the tota1 lengtb being a little 
-onr five miles. Tbe eoot of a race to ClIIJTY 20 aluiee-heads of water is eatimated at under .£4000. 
Tbere i. no doubt but that .ucb a race would be a great boon to the district. Tbe eud of the race at 
Gladltone is well above all the payable gravels, and it would command the wbole of tbe ground betw_ 
the townobip and the Ringarooma at Bell's Bridge. Here tbere is It ill more ground to work than b .. yet 
been taken out, and, worked vigorously with all tbe available water, there is probably at I_t three yeara' 
coustant work. Tbe principal other tin-bearing ground commanded would be the large terraees near 
Ogilvie's Bridge, worI<ed by Ogilvie and Brown. Tbe Enterprise terrace ia, unmrtuuately, too bigb to ba 
reiched. On the two terraces there is work for the "bole or the water for quite three yean, as tilr 88 I 
can judge without actual measurement. There is thus work in ligbt for the water to be brought aerosa for 
at least .ix yeo .. , in whicb time the race onght to bave paid for itaelf, and given a fuir intere.t as well. By 
the end of that period it is probable that the eXlension. of the workings on the ea.t .ide of the river wonld 
require all the water tbat the main race i. able to supply. In bringing this branch raee over to Gladstone, 
the Government would, of course, be entering into competition- with the Esk Gompany, ... hG--iir6 now 
fiupplying most of the claims; (not, however, ihooenearOgilvie'1 Bridge.) It ia not my province to enter 
into tbe queotion of the d .. irability of tbe State pUllluing such a policy; but, leaving the Eok Company'. 
claims to ('o!lsideration oot of account, there il no doubt in my mind as to the expediency of the work. 

Another plan fur supplying the Gladstone claim. with water has been often suggested, and i. worth 
conoideration. It would liaTe the greet advantage of being a high level supply, and commanding the 
terraces on tbe north slope of Mount C..."eron, whicb cannot be reached by either the Eok water or that 
of the Government race. On the other hand, there is great doubt as to whether a constant supply could 
De maintained all tbe year round. This ""beme is to con.truct a large dam in the Deep VaUey, at the head 
of Campbell'. Creek. Thio valley lieo pretty flat, and receiveo tbe drainage from the ridgeo aU ronnd, the 
catchment being about a square mile or rather more. It seems poasible to coootruct a very large reoervoir 
here with comparatively omall expense, the . id .. of the valley coming together towards the outlet The 
bottom i. solid granite, wbicb would afford an excellent fuundation, and material for tbe dam could be 
cheaply got from tbe steep monntein sid... I have not been able to get any recoldo of the raiofuU at 
Gladstone, but that at Boobyalla is recorded in the Official Meteorologicel Reports. In 1888 tbere .. e ... 
88 wet days, and a total rninfall of l!I'8f1 inch... Tha maximnm full in anyone month was in Juno, 
4-23 inches; and the minimum in Marcb, 0'10 incbe&. In 1889 tbere were 103 wet days, and a total 
rainfull of 36-04 incheo, the maximum monthly full being 10-39 incbe., in November, and the minimum 
0-67 incbes, in Febrnary. The raintall on tbe top of Mount Cameron is greater than at Boobyall., but 
th ... figures will oerve as some guide as to the qnautity thot could be collected. Tbe average raintall per 
oquare mil. is 680,000 cubic feel, or 19 sluice-beads per day of U boon fur each of the 191 wet days iD 
the two yea.... If every drop of water were conserved this would only give a daily supply of five .Iuice­
beads (equal to 15 sluice-heads for the working day of eigbt houlll). The dam wonld have to be large 
enough to otore tbe entire raintall of any on. montb, and would be better to be able to take three montlie' 
raintall. Thi. might be taken at a maximum of 15 inches, whicb would require for the dam a capacity of 
34,848,000 cubic feet, or 217,295,000 gallono. I doubt very mucb if tbis size of dam could be made 
without unreasonable expense, even though the ground is 80 very favourable for 8tont.ge of water. A 
tolerably accurate survey \Vould be required to test the poseibility of this scheme. Tbere ia no doubt that 
a larO'e 1'eservoir in the Deep Valley would furnish a very good supply of water during the wetter monthlJ, 
but f do Dot think it could be relied on for a con.tant one. It might perhaps give enough water to enable 
the high gravel. to be worked, and for this alone it d .. erv .. to be critically conoidered. 

Pr"1"cl. of tlw Diltrict.-My examination of the Diltrict .... too sbort to permit of making surveys 
to deternllne the relative amounts of worked and unworked gravels, but I have no hesitation in saying tbat 
there is still far more ground untouched than has yet been .Iui~ and that there are many yean' work in 
sight still. The terraces near Petenen's claim and in tbe vicinity of the Scotia have hardly been more than 
commenced upon, and tbe large area of gravel at tbe Aberfoyle is still practically untouched. The Lochaber 
claim is working into still deeper ground, and will take years to work out. When the shallower gravels are 
exhausted tbere i. still tbe deep ground to full back upon. Tho value .1" tbis ia unproved as ye~ but it is 
likely that parts of it at least will be wortb working. Finally, the District ia not done with ao a producer 
of alluvial tin until the bed of the Ringarooma River itself has been worked out. Various trials have been 
made of this in various ways with results less encouraging than might bave been expected, still there CUl 
be no doubt that the bed of a riTer like tbe Ringarooma, which pa880fi tbroul(b tin-bearing country all along 
its course, and receivel innumem ble creeks which have all borne tin, mUlt contain large quaDtities of ore 
It is a large ground-sluice, and can~ot fail to have much tin concentrated in it; I cannot believe but that 
8vatematic and well-directed work on it would be remunerative. 
. It is a matter of national importaftce to ascertain the coune and value of the old Ringarooma and 

MUl!lSel Roe leads. The experience of tbe mines at Branxholm, Brothera' Home, and Bradshaw's Creek 
ha. demonstrated tbat the Ringarooma lead i •• speciall! a most valuable one, and every effort should be 
made to trace it fnrther, Bntl telt it by boriDgS. This IS work which requires money, and i8 beyond the 
means of local claim.holden, and 1 would therefore invite the attention of mining adventuren to it, with 
every confidence that they will find it an unul'ually promising and legitimate enterprise. The MU8I01 Rnfi 
lead i< more problematical, but also deserve. attention. I would recommend tbat a more detailed geological 
.nrvey of both these leado sbould be made, and that oeri .. of borings .bould be executed in plac .. indicated 
by the Burvey ao moot likely to give reliable information as to the deposill. I am strongly of opinion that 
moot valuable result. would follow from snch boringo. 

I have, &c. 
TIw &aetary of M i,..., Hobart. A. MONTGOMERY, M.A., Geological SurlNJl/or. 



7'.4. BLE of Approzirllatt Heights abo", S,a-k • .z of varia ... point. in the Glathlone Dulricl, 
tktermintd b.~ Aneroid BarOrllder. 

• 

(Theile beigbu are only rough approximatioru, and mutt not be relied on at accurate, haviog been taken with only ODe 
barometer, aDd during. period in which the barometer wu very QDBteady.) 

Ogilvie'. old dam, Deep Valley .....•. ...••. .... .. ..... ... ...... .. ........ ..... ... 
CroooiDg of creek, Deep Valley, track to Sapphire Creek •.••...•.••••••••• 
Higbest terrace ~vel., near Wilson and Petersen's dam .... ............ . . 

~~ C1::!!}. =I.~.~~, .. ~~~.~~I.~~:~.~~~:.I~~.::::::::::::::: 
High gravel It'rrace, .. ction 916, north of Fint Sngar.loaf ...... ........ . 
T0!r:f Garfield terrace ................... . .............•..••.•••......•. •........ 
Ri of gravel between Eurek .. and Esk dam •........ .. .....•.... .... ..... . 
Em nment of old Star dam . .. ..... . . . ............. .. ... ...................... . 
Petereeu'. terrace ......... . ...... 0 ••••••••••• ••• •••••• • ••••••••• , •••• , ••••••••••• ,_ 

Bottom of workinga 6 chains BOuth of Eureka dam ........ .......•........... 
Top of old Tamar mce ........ ... ............... . .. ........ . . . ..... ............. .... . 
Top of old Enterpri .. workinga ........ . ... ..... .......... .... .... .. .. .... ... .... . 
Gravel on road near dred~ng "Iant, South Monnt Cameron ....... ..... . . . 
Top of Esk Company'. PIP", Gladstone .id. of river ...•••.................. 
Eureka dam . .. ... ............ .. .............•.. .. . .......•...•.•.•.................... 
Bridga on road at Old Star Creek .. . .. ..... ... ... .. .... ..•••. . ...............•.• . 
Top of ridge between Empr ... workings ond Ringarooma Riv.r ..... ... . 
Top of Edina Sugarloaf ....... .... . ....... .........•.. .. ...•.. .. ... . . .. ..... .. ..... 

{ 
TO!toc;:.p.:!ir.~ .. ~~~~~~~~.~:~~~~ .. ~~.~ .. ~~~~~~ .. ~~~~.~. ~~~~~ 
End of proposed Govemment brancb race ................................... . 
Terrace of gravel on road near Campbell'. Creek .........•..............•..• 
Top of Col_us terrace, South Monnt Camemn ......................•....... 
Bottom of Petersea's large eXC8YatioD ••••••••••••.•••..••••.••••••••••••••••••• 
Terrace of gravel OD Dredging Company'. section .. ... ..... .. .............. . 
Top of Pioneer Company'. workings. Bradohaw'. Creek ................. . 
Top of C. A. Ogilvi.'. large excavation n .. r Ogilvie'. Bridge ..... . ..... . 
Top of old Emp ..... workinga ............ . ................... .. ................. . 
Top of Monnt Cameron Compony'. workinga ....... ... .............. .. . .... . . 
Floor of Glad810ne Hotel, Gladstone .... ...... ... ............. .................. . 
Old .baft in deep ground, U pp.r Musoel Roe . ........•.•.•................... 
Mallinson'. workingB on old Eureka claim ..................... ........ .. .... . 
Terrace of gravel, Smith'. Creek, South Mount Cameron . .... ..•..••.. . ... 
Top of .pur between Monnt Cameron and Fly-by-Nigbt Creeks, on track 
Gravel ridge, Dear Waterman's cot~, Scotia ••••. ..• ••..•••..•• .. ••. . •..••... 
Top of terrace, aection 2286-87 .. , worked by Cbin ... and Peteroen . .... . 
Floor of Mr. John Simpson'. houae, South Mount Cameron .............. . 
Top of Brown Hill, Aberfuyle ..•....•...•........•.. .... ...................... .. 
Bottom of C. A. Ogilvie's workings in creek near bis bouse ....... . . ..... . 
Bottom gravels in Mount Cameron Company's workings .. ... ............ . 
Top of Red, White, and Blne terrace, South Mount Cameron . ... .... . .. 
Bottom of excavation, Ogilvie'. Edina filce ••...••••....•.•.•.. •.•.•.• •••• ..... 
Outcrop of granite bedrock on ",.d bet ..... n C. A. Ogilvie'. and J. W. 

Brown'. workings ........• .. .. .... ......... ....... ....... .. ..... ................ 
I nlak. of Scotia Branch, Mount Cameron Water-rae. . ... .... . ........•... 
Top of Matth.wson, Carlinn, and M'Kimmi". workings, 2195-87 ....... . 
Bottom of workinga, old Emp .... daim ..................................... . 
Top of Scc.tia Company'. gravele" near water-race ...... . ..... .. . ... . ... .. .. . 
Bottom of cement layer, Fly-by-Night workinga .... ... .... .. .. ..•.•.. ... .• ... 
Bridge over Smith'. Creek, Soutb Mount Camemn ......... ..... . .. ...... . 
Generallevel of country ..... tward of Locbaber claim .... ..•.•... .. .....•.. .. 
End of Mount Cameron Water-race, tum..,ff to lagoon ............. ..... . . . 
Ringarooma River, at ontlet of Col_us tail-race ..... ..••••••••. .•..... ..... 
Top of HatthewsoD, Carlino, and M'Kimmie's workings on 1282 •...... 
Top of Scotia Company'. working mce ... ...... ... ..... ..•.••.... ............... 
Top of J . W. Bmwn'. workings, near Ogilvie'. Bridg •..................... 
Top of Whitaker'. workings, north ..... t of Ben'. Bridge ..•.•••............ 
Ringarooma River, at outlet of Simpson's tail-race, South Mt. Cameron 
Top of old Martha workings .............. ... ... ... .. ....... ..................... . 
Top of Grov .. 's ... orkinga, section 1188 ........................................ . 
Top of Lochaber working filee .... . ........... . ..................... .... ..... ... . . 
Ringsrooma Rinr at Pri .. tman Dredge, South Mount Cameron ....•.... 
Old "Portland quartz claim, Mus .. 1 Roe ........•...................•...••...... 
Toe of Mary Company'. terrace ............................................... . 
Ogtl vie's Bridge ...................... .... ... . .. .. ... ... . ......... .. . .. .. ..... ...... . 
Top of Rusbton and M'Kimmie's terrace, Scotia ....... .... .... .... ..... ... . 
Bottom of workinga, old Martha claim ......................................... . 
Bottom of workinga, Mary claim .... .. ....••.. ......... .... .. ... .. .•.. . ... .. .... 

P .... 
679 
612 
460 
450 
414 
400 
396 
387 
378 
364 
360 
358 
361 
346 
342 
338 
336 
333 
329 

328 
804 
319 
312 
310 
308 
290 
288 
279 
279 
270 
266 
266 
261i 
261 
257 
2M 
200 
247 
24t'I 
245 
245 
243 

243 
239 
238 
234 
234 
234 
234 
216 
216 
207 
'.lIYl 
198 
198 
198 
193 
192 
191 
189 
187 
171 
171 
171 
162 
162 
1118 

'~ I, 
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I.oWeit weah. on GroVel'S terrace .......... ,0, .............. 0 .................... . 

Ringarooma River, at Ogilvie'. Bridp ....................................... . 
Top of Eok ComJlllly'. water-wheel ••••••.......••••.•••••••••••••••••. •••••• ••• 
Bottom of Locbabor workiDgo ••• ••.•.•••.•••..•.••••••••.••••.••• ••••••••••••••• 
BeU'. Brida-e ....•. ....... ....•.................. .... .................•....••......•• 
Plat near ramea 0arilviet

• honae ........................... .................. .... _ 
Ontlet Locbber .. l.raoo, in Pig·and. Whistle Croelt .......•..••.•• •...••.•• 
Ringarooma River, at Eok waler.wheel •••••••••••••••..•••••••.••• •••••••••••• 

.. .. c...mg of S yndica Ie'. pi pes .•••••.....•..•••••••••••••••• 
n .. BeU'. Bridge ....... ............... .... ........•............. 
" "Ruhton and M'Kimmie's cage ........................ . 
1.' "" " tan-race .... 0 •• 0 ••• • •••• 0 •••• 

Pionur Hotel .....•........•. .......•.. ................... .... ........ ..•.. ... ....... 
Moorina POll Office .... ... .............•..••..... : ................•................ 
Gravels on '3cottodale Road, near Monot Stronach .......••••..••••.......••. 

l"} 
..;-;:, 

IllS 
149 
14fl 
144 
136 
123 
122 
118 
116 
114 
lOB 
107 
M6 
371 
371 

(Tbete lut two height. are .ot likely to be nearly eorreet, b.t are rinD (or what they may 1M worth.) 
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