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REPOln' ON THE DEN HILL GOLD 
DEPOSITS. 

Government GeoIQyi~t'8 Of!irf, 
Launceston, 10th October, 1902. 
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As instructed, I visited the Den Hill, neal' Lefroy, on the 

3rtl ult., wbere Mr. Ande~n has for many years been carry­
ing on mining operati'..ns in rearch of the lodes which Ehed 
the gold formerly won in the alluvial fiat at the bMe of the 
hill. 

The Launce~oll-Lcl'roy road is left at the 21-mile (the 
Piper turl:)-()if ~nd the Den reached by road and track 
three miles ~t-north-oost. The present official name is 
the Glen. The hill in question is a low spur in a north­
westerly a::ld south-easterlydirectiou, rising to a height of 500 
feet abo'.., rea-level. It consists of slates and quartzitm,. 
n.nniDg~ III the same course, and dipping generally south· 
w~t, though in one instance I observed a south-easterly dip. 
A bed of hard. grey quartzite forma the axial line, or back­
hone, of the hill. At the south end the spur sinks U:J a flat 
of four or five acres in extent, which was the scene of the 
old Den diggiogs, giving employment for a short time to a 
comiderable number of men. This field must not be con­
fused with the new Den further to the north, on the west 
side of tho same range. I have been told that the diggings 
, .. -ere in full activity 35 years agO'. Mr. Thureau, in 1882, 
mentions that gold was found in the alluvium more than 20 
years prior to that date, which throws back the diS<'overy to 
1862, at least. Very little informatiGn is nGW obtainable 
a~ to the results, but the yield is said to have been fairly 
good, and Mr. Anderson say~ that he has heard of one party 
winning 400 ozs. Old residents say that a good many worked 
along the line of these deposits, including hoth the old and 
new Den fields. The alluvium is from 8 Lo 10 feet in thick­
ness, and yielded coar!:e gold j but the area is circumscribed, 
and the field could not hold out very long. 

Gold has been traced to the hiH and up it5! slopes. For 
50 feet up the hill Mr. Anden::on has put down holes in all 
directions in the hill-drift, which is simply detritus d.erived 
from the hill, and consists of angular quartz, slate, and 
qnartzite, carrying also gold in non-payable quantities. 
Mosl. of the quart? turned out from these holes is of a white, 
barren variety. The clay bottom, which is the top of the 
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und.,,-lying slates, was struck firH at a depth of 11 feet, 
higher up at 7 feet, then at 4 feet, the detritus becoming 
thinner as the hill-side is ascended. The firmly-held idea 
has always been that the alluvia.! gold was derived from the 
spur, and this i~ not surpming, ;1') the configuration of the 
land suggests and supports the theory. 

A good deal of work has been done under the influence of 
this belief, but the result has been very disappointing. The 
fnrt that hoth the detritus on the top of the hill and the 
cappings of the existi.ng vein!'; nro not appreciably gold-bealo

-

iug is strongly adverse to the suppo.<.,ition that the hill reef::. 
cClltributed any considerable quantity of gold. Either the 
gold won in the flat eouutry did not a..;,TIount to much, or the 
main supply probably carne from lodes· concealed below tho 
alluvium. 

The alluvial deposils at the new Dell S{lll1cwhat further 
north, occupy a similar relation to the DeLt. 'ge, and goJd 
there, too, bas been lraced up the hin in the same way with­
out finding parent-reefs. 

TIU'ee tunuele have been driven into the hill. The loweEt 
:md longest is at the bottom of tho spur at it!ll ~ut 'ern end. 
starLing from just north of James Shegog's 50a. Ir. 17p. 
lot, and running north-west and north for about 600 feet to 
meet another Lunnel driven routh-west from the opposite 
side of the hill for a distance of 400 feet. The latter tunnel 
is about 50 feet higher than the southern one, and its end 
appears to have overlapped it. 

In cULting the approach to the south tUllnel, boulders of 
gold-bearing quartz were met with in the clayey overburden. 
Some of thi8 stone is stated to have been worth up to 1 oz. 
gold per ton. Samples of it, however, which I took, were 
aesayed by the Government Analyst, and did not contain 
any precious metal. The quartz has a favourable look, 
but it has not been identified with that of any known reef 
on the hill, and its source can only be gueESed at. I did not 
see any lode from which these boulders may be assumed to 
have come, and can only sugge¢ that the clay in the 
approach be cut down to the bedrock, in order to see whether 
the latter exposes any quartz·capping underfoot. 

After driving 60 feet, a vein was cut, consisting of rubbly 
quartz and pug, with a. central parting. This has been 
driven upon 10 feet east and 12 feet west. In the e.:'1Gt 
drive the vein thinned, and showed no gold. In the west 
drive it was 2 feet wide. A little gold was shown, but con­
fined to the hanging-wall portion. TJle lode is bearing a 
little south of west, and is the same as that cut in the 60-feet 
shaft, where the gold-bearing material on the hanging-wall 
was 15 inches wide. Some gold was visible in stone which 
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I was told had been broken in the west drive in tunnel. and 
the Government Analyst's assay of 8c.'lmpJes wbicb I took 
was 1 dwt. 15 grs. gold per ton. 

At 300 feet in the tunnel R lode formation 6 feet wide 
was intersected. This carries a seam of pug on the footwall, 
but the formation itself is ill-definoo. It has been driven 
upon east and west. The east dl;ve extends 42 feet, but 
the lode has contracted to 2 inches of quartz. The pug 
marks an evident plane of movement, and the strata are 
disturbed on each side. The west drive has follo';ed the 
lode for 70 feet, showing some good-looking quartz, which, 
hcwever, never yielded any gold. In the end the lode COD­

~jste of pug and rubbly quartz, only 3 or 4 1oohoo wide. 
Half a chain further in the main tunnel is a ,mall quartz­

vein, which ga.ve prospects Oof gOold. TOowards the end amaH 
veins of. quartz occur, with spurs of copper carbonate and 
oxide, and pyrites, between the laminre of the slate strata, 
and the ground here is wet. In the end of the tunnel the 
slate beds (containing iron pyrites) dip to the north-east. 
a contrary direction to that of the tunnel above, This 
appears to be merely a local flexure. 

The nortbern tunnel (dry tunnel) is on lhe north-east side 
of tbe hill, and bas been driven S. 200 W. for about 
400 foot , so that the spur right through has been accounted 
for, Mr. Ande-rson is a little doubtful as to whether a 
reef may not have passed between the overlapping .ends of 
the two tunnels. I am of opiniOon that this has not taken 
place. The approach to this tunnel is in roo clay, dipping 
south-west, and succeeded at the mouth by SOoft grey greasy 
slateo. A sample of the red clay was analysed by Mr. W. 
F. \Vard, with a view of testing ita alumina contents, and 
the result was as follows:-

Silica .. _ ... ... ... ... ... ... . .. 
Alumina., oxide of iron. eke. . .. 
Moisture and combined water ... 

Pt'r (',cut. 
77·00 
18·80 
4·20 

100·00 

It consequently comes nOowhere near bauxite, which aver­
ages 50 to 60 per cent alumina, 2 to 7 per cent. silica, and 
10 to 30 per cent. water. The alumina and water contents 
of the D611 clay are, in faci, lhose of ordinary clay slate; 
the silica, however, is somewhat higher than in typical slate. 

In tbis tunnel there are five small veins of quartz, 1 inch 
in width, and these are said to be the only onee seen 01) this 
,ide of the hill. Towards the and fiat seams of quartz tr ... 
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verse the country, and these pass below a band of ja!;peroid 
quartzite in the face of the tunnel. This tunnel is dry, and 
the country paesed through has an unfavourable appearance 
for mineral-bearing reefs. No gold has been seen in it. 

Not far from the top of the hill, on its we.'tt side, a surface 
north and south trench bas cnt through a lode of broken 
quartz, 2~ to 3 feet wide, bearing N. 700 E. No gold 
has been found at the outcrop, but some colours were ob-
tained in a shalt sunk close by. The shaft was sunk to ::,,; 
57 feet, and at 50 feet, I am infonned, tho formation wM 

2lt feet wide, but barrell . 
.. A chain further north.-east, and higher up the hill, a 

trench has been cut across the outcrop of the !'lame lode. 
Flat spurs of laminated quartz and iron oxide ext~nd <:Quth 
along t he walls and floor of the trench. Some colours have 
been obtained from the gritty matter on the hanging-wall 
of the looe. 

A long trench huther east failed to pick up the Jode. 
which would seem to be a short make of quartz. East of 
this trench a sbaft has been put down 23 or 24 feet in 
metamorphic slate, and some arsenical pyrites was met with. 
The ground became too hard and work was di ... continued. 

A No.3 tunnel has been driven north for about 150 feet, 
lo intersect the east and west lode trenched for a~ above. 
Three unimportant quartz-veins were intersected in thj", 
tunneL A f6fruginous formation running north and south 
wa.s cut half way in, and then the direction of the adit was 
changed to the north-east, 90 as to bring it helow the arseni­
cal pyrites shaft; but the prospects are not at all alluring, 
as the pyritefil only showed by assay something over a trace 
of gold j and where pyrites is poor. it is generally found that 
the stone is poor also .. 

Boulders and fragments of white-buck quartz follow the 
crest of the range, but no reef from which they might have 
been derived has been met with in the heart of the hill. 
They arc probably the rec:iduee of Jocal make~ of ?tone in the 
cCluntry-rock . 

All the gulli~ on the 9OUth-w~ side of the range have 
been worked. but only a little gold ha9 been found. No 
reefs crop out at surface, and the bedrock on the 11111 .j", 
for the most part hidden below a few feet of soil. There 
is some very hard rock in this hill, and from experience thi~ 
is an unfavourable indication. The softer rocks seem more 
favourable for gold, and as these occupy the low country 
which has been worn down by denudation. the low ground 
is more likely to repay prospecting than the high ranges. 

A significant fact is tbat tbere is a deartb of sman gold­
bearing vmns in the hill ; on the other hand, the gold won 
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in the flat has to he accounted for. and it seems to me that 
the most probable source is ~me reef or fonnation at the 
base of the range, or in the fiat itself. I am inclined to 
think that the gold in the hillwdrift was derived from a 
different source, and represents metal set free by tbe waste 
of rather poor formations in th_e hilL At the same time. 
the proving of the spur by tunnelJing has been justifiable, 
and, in fact, is what an inspection of the ground would at 
once mggeet as necessary, though the way in which the 
work has boon laid out could be improved upon . 

The only work which appears to me now advisable is to 
cut down the approach to the low tunnel to the bedrock, and 
see whether the boulders of auriferous quartz can be traced 
to a concealed reef. There is no induceme'ht to continue 
any of the tunnels further, and the lode cut at 60 feet in thE' 
low tunnel is not promising enough to invile further expcn 
diture. It is possible that the deep shaft, if Bunk further, 
might reach a payable horizon; but the work would be too 
speculative far investors of small means. 

The strata in a north-westerly direction from here consist 
of the auriferous series of slates and sandstonee, in which 
more thorough prospecting wil1 certainly disclo$e more gold­
bearing stone than :is known at present. In a south-easterly 
direction the slales arc concealed under the basalt area of 
the valley of the Piper. The fiat country at the base of the 
westenl slopes of the Den ranges deserves better prospecting 
than it has had. Proepectors visit the field, spend a day or 
two there, and then depart discouraged. Thie is not the 
spirit in which explorers in the w~ part of the Island 
havo doggedly followed the indications of mineral , and laid 
the foundations of the industry on that coast. The same 
perseverance and thoroughness of search applied to the 
Lefroy and Den belt of country are the best remedies for 
the depreesion which hangs over the field. It is the height 
of absurdity to believe that the gold-bearing reefs in this 
belt have been worked out, and that no gold chutes ha.ve 
been left behind. There appears to be a barren 
zone in the reefs of the Lefroy field below the critical 
level, but above this is 3n unexhausted productive zone, and 
bel()w it gold no doubt exist. at a depth .s yet undefined. 
The result of work in the balTen zone has been unfortunate, 
and is a deterrent from deep trials, causing many to believe 
in the final disappearance ()f the gold at a depth. Some 
day, I doubt not, a deep mine in this field will pour con-
fusion on these timid theories. Meantime, shallow work 
ought not to be abandoned. The gold which has been 
taken out of the reefs ~ it may be safely said. only a portion 
of the metal I!t.ill contained in them. The failures in the 

5 ...... , 
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past have tended to indispose investors to risk further outlay 
at and near Lefroy; but it is certain that, without putting 
money into thi~ ground, nothing will be taken out. Despite 
the deplorable deprea<rion which at present damps mining 
ardour \there, I believe the undeniable promi~ of the fi~d 
will ensure a revival SOOner or later, and probably fresh 1I}­
vestOl'S \yiJI be found to relieve thrn<e who have for a long 
time been contributing their fair share towards providing 
foo: the exploration of the ground. 

Phosphatr rork.-On the bill-slope ~t of the Den spur, a 
few boulders of slate rock occur, having a !;omewhat brec­
ciated aspect, and containing (rather abundantly in places) 
spherules of greenish-white wi\vellite (hydrous aluminium 
pbospbate--atumina 38 per cent., phosphoric acid 35 per 
cent., water 27 per cent.). \Vhere broken acroc;s, these 
spherules appear as small discs with radi.ating structure. 
implanted on the surface of the slate. Although only these 
boulders are seen on the surface, there would appear to be a 
linc of this country, as the same mineral bM been found 
further north: ~nd the ri('hn~ of the soil in Mr. Ander­
FOn's paddocks is noticeable. The question arisee, whether 
the rook ('ould he turned to commercial account asamanure. 
It must be remNnbered, in the first place, that tho wavellite 
15 confined to certaiu parts of the rock. If the mineral 
were phosphat.e of lime, it would. if in sufficient quantity 
and purity, have been utilisable in the manufacture of 
superphosphate (or acid phospbate, as it i<:; called, i.e., the 
product obtaineJ by adding sulphuric acid to the raw phos­
phate rock, and convert-ing some of the' lime (CaO) into sul­
phate of lime (CaS 0.), which is soluble in water). But a 
rock conta.ining phosphate of alumina only. although it may 
have a good percentage of phoophoric acid, is not acceptable 
to the manure manufacturer; and, if u~ed raw by the 
farmer, wiJ1 only decompo~ slowly, and consequently com­
pare disadvanwgeously with the purcha.o:ed superphosphate, 
which will begil\ to di9801ve in the earth directly, and mtoke 
its effects felt on the next crop. European buyers of 
phosphate of lime rock tolerate only 3 per cent. of oxides of 
aluminium and iron, and make a proportionate deduction 
in price for any excesS'. because. in the proc€@s of making the 
soluble product, these oxides combine with phosphoric acid, 
and form a phosphate insoluble in water. In America 
phosphat.. have been produced soluble in citrate of 
ammonia (acting in the soil), and by this proces<:I raw 
phosphate rocl- containing a good deal of lime, can be 
mixed with Qn' deficient. in or devoid 01 it. and containing 
even 7 per cen l or 8 per cent. of alumina and iron oxides, 



though it is stiU desirable to keep the latter down as much 
as possible. 

The illcreasing use of Thomas' slag as a manure has 
affected the phosphate rock trade. This slag containe 60 
per cent. lime and 17 per cent. phosphoric acid, and these 
are combined in a form easily solubl€> in water, and readily 
assimilable by plants. It is called basic or Thomas' slag, 
because Mr. S. G. Thomas conceived the idea of substituting 
a ba~c lining of dolomite for the silicious lining of the 
Be9Semer converters, and adding lime for the purpose of 
eliminating the phosphorus from phosphoric pig iron. The 
phosphoric slag has come into great use in England as an 
artificial manure for clay soils. It can be bought in Laun­
reston at £4 17 s. 6d. per ton, and imported Florida super­
phosphate at £5 58. per ton. A brisk demand has sprung 
up here lately for both articles. 

In Tasmania the conceivable sources or matrices of phos­
phates would be;-

(1) Tho older gneissose and crystalline eruptive rocks 
of the north-west, and posgibly in the south-westerly parts 
of the Island. It is true that none of the characteristic 
occurrences of apatite have been noted SO far in any of our 
ancient rock-sys~, but this does not exclude possible 
discovocy, for much of the Island is still practically un­
kllown. 

(2) The Tertiary clays and sands, which may here and 
there e-uclose phosphatic layers and nodules, though it must 
be admitted that· hitherto the organic remains found in 
these strata have not been abundant enough to suggest a 
likelihood of much phosphate being discovered. The Laun~ 
ceston Tertiary basin, the Swansea Tertiaries, the islands in 
Base Straits, and isolated sediments of Tertiary age in 
different parts of the State, are pOEsiblc areas for the OCcur­
rence of such deposits; and indications should never be 
~egleeted. 

I have the honour to be, 
Sir, 

Your obedient Servant, 

w. H. TWEL VETREES, 
Government GeoloY18i. 

W. H. WALf.ACE, Esq., 
Secrtfcwy lor Mi1les, Hobart. 

JOHN VAIL, 
GOVBRNMENT PRINTRR, TASMA.!'iIA 


