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Another shaft a few chains east may have been the 
main shaft of the old company. TIle tip is of considor:t.ble 
size. The shaft itself is in disrepair. The quartz.t(J1Jnna~ 
line stone on the tip carries white mica, indicatiug that 
a vein of the greisen type has been intersected. 

On the edge of the timber is another shaft, which ~hGW8 
pyritic quartz-tourmaline vein-sLuff on the tip. An old 
road was constructed to this vicinity. To the 1;;8.&t is 
rather low-lying swampy ground. Abou~ 3 chains to the 
north-west are SO'll1e old alluvial workmgs. The area 
worked is about 2 chains by 1 chain. The wash appears 
to have been about 2 feet deep, and to have consigt~d of 
sub-angular quartz-tourmaline vein-stone, with a,bundant 
green tourmaline and occasional geodes of quarliz ~rvstst.!8. 
On the southern edge of this worked patch (whIch dIs­
closes a ~ranite bottom) is a bold quartz-tour'1llili'1e. (out­
crop, whlch is promising for ti~, and. is wort~ samphng. 

It will thus be seen that httle mformatt(\n can be 
obtained from an examination of the old Orient workings, 
as they are at present, and no opinion can be cxpreSSdd &.8 

to its future. 

(20)-Section 3555 ... 25 Acr ... 

This section is immediately to the south of Mayne's 
Mine (Section 124M), and was fonnerly known as Con­
nor's Section. No work is being done on it at the pre­
sent time, and the section is not held. 

Pyke's Creek flows through the western portion of ~he 
section, and the bed of the creek was found to carry nch 
alluvial. This is not at all surprising when the nature of 
the occurrence at Mayne'S Mine, a few chains to the north, 
is remembered. The tin won was quite similar to that 
at Mayne's, and there can be ~o doubt of its having been 
derived from the same deposlte, a.nd gradually washed 
down stream and concentrated by natural agencies. The 
deposits appear to have been detrital, ~ather than true 
alluvial, and of no great depth. OffiClal records show 
that at least 8 tons of tin oxide were recovered but the 
amount was probably greater than this, at!: for ~everal 
quarters the whole output from the district was give": in 
one figure, and was not allocated to the ~everal mmes 
which were working. Although these deposlts have be~n 
worked out, the section is certainly worth prospecting. 
as conditions are favourable for deposits of tin ore. similar 
to those on Mayne's, being located. The country-rock is 
sandstone and slate of Pre-Silurian age, silicified and 
tourmalinised. 
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(21)-Section 1392 .. , 40 Acre.. (Wolfram-Bismuth 
Mine, ,c;u,th-east of Mayne', Tin Jfine.) 

The exact position of these workings could not be 
located. They are about east-south-east from Mayne's 
Tin Mine, a distance of about i-mile. They are on the 
Little Renty fall, just above creek-level, on the south­
western bank of a creek flowing about south-east. The 
mine is probably about in the northern portion of Section 
1392M, 40 acres. The workings are in a state of disrepair, 
and no detailed examination of them was possible. A 
trench was cut for a length of between 60 and 70 feet, 
about 6 feet deep and 3 feet wide. This trench was 
covered with timber, and mullock and ore stacked on top. 
It is only parUy accessible for examination. A shaft was 
sunk at the western .and of the trench, but is now full 
of water. The depth is not known, but it is probably 
not very great. A few feet to the west of the shaft a 
small open-cut was put into the hillside, and after taking 
this in for a few feet, two small cuddies were driven 
from it, apparently only a few feet in. These are in a 
state of collapse, and the entrance only was available. 

The country-rock is slate and sandstone of Pre-Silurian 
age, a good ooal llIetamorphosE'd.. To the north-west the 
sediments are silicified and tourmalinised. At the work­
ings, lime-silicate rocks are abundantly developed, and 
although they form a fairly broad belt, and were traced 
down the creek for 2 chains, tb.3ir extent could not be 
ascertained on account of the dense scrub. Reference is 
made to these rocks elsewhere.(22'). 

The trench is cut through hard, gre3nish tremoli~ rock, 
with magnetite and pyrrhotite. Traces of chalc?PYrlte are 
noticeable in places. The quartzose ore showmg on the 
dump-heap on the surface does not appear to have been 
cut in the trench, and probably came from the shaft, 
which is quite inaccessible. Lenses of dense granular 
magnetite of small width have been cut in plaoas. The 
limonite present in places indicates that pyrite is present, 
although it is not noticeable in hand specimens. The min. 
eral is present in microscopical slidas examined to deter. 
mine the true nature of the lime-silicate rock. 

In the entrance to one of the cuddies put in from the 
open-cut a few feet west of the shaft, a dense pyritic body, 
with quartz has been cut. The width appears to be 2 
feet and the strik.a about north-east. Little information • 

( lito) Vide 8Upro, p. 129. 



400 

CRn b{' obtained owing to the collapse of the cuddy. Speci. 
JHellS of the pyrite collected oxidised very rapidly. Mar­
casite may be present with the pyrite, although none was 
'Seen. 

A careful examination of the dump-heaps gave SOllle 

indication of the reason for this work, which could IlIJt be 
determined from an examination of the workings available. 
1fuch of the mater~al is lime-silicate rock, varying in 
c.olonr fro~ fine-gra~lled to moderately coarsely crystal­
hue, sometlmes show~ng granular magnetite. Most of the 
material on the heaps has evidently been lying about for 
years, and shows signs of weath~ring. 

A striking feature is the presence of fairly abundant 
fragments of quartz, almost invariably showing crysta11ine 
structure. Many of the pieces show massive fragments 
coated with projecting prismatic crystals, varying from 
almost microscopic size to about i-inch !:1. diameter. 
sometimes fragments are coated on two sides by such 
crystals, and may also contain small geodes within their 
mass. This has evidently been the <t ore" worked, as 
metallic minerals occur associated with the crystalline 
quartz. Soft black masses representing decomposed 
pyrite are common, with occasionally fragments of the fresh 
mineral. Occasional crvstals Qf wolframite are present, 
and the same mineral sometimes occurs in more massive 
form round the base of the quartz crystals. In some of 
th'3 geodes, very fresh plates of bismuthinite (sulphide of 
bismuth) occur, always associated with wolframite. 
Although it might 1>3 expected to occur in such an associ­
ation, no sign of any cassiterite was seen on the property. 

An old puddler and sluice-box indicate that an attempt 
was made to treat some of the material on the spot. An 
examination of some of the material from the old box 
shows that wolframite is present. 

The writer could obtain no information as to whether 
any concentrates had been sent out from the mine. 

On the north-eastern side of the creek is a shaft a few 
feet deep on limonite and magnetite. This appears to be 
a contact-metamorphic deposit of iron ore, and does not 
present any very promising features as exposed. 

A grab sample was taken from the heap on the surface, 
and submitted to the Government Assayer, Mr. W. D. 
Reid, for analysis , who reported 

Tin .. .. .. .... . . 
Tung,tic acid (WO,) ... 
Bismuth 

0'32 per cent. 
0'105 per cent. 
Trace 
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\Vhile this sample was not taken ill bulk in such a way 
as to determine the true average value of the heaps, the 
result is useful as indicating the presence in material in 
whic~ none of the ore-bearing minerals was noticeable, of 
tin, wol~ram, and bismuth. The values are not very 
encouragmg. 

A sample was taken from the dense pyritic body west 
of the shaft and submitted to the Government Assayer , 
who reported:-

Tin ... 
Tung,tic acid ~WO,) ... 
Bismuth 

0'16 per cent. 
0.047 per cent. 
0'012 per cent. 

Although these values are low, it should be wortb while 
trying to trace the outcrop of this pyritic body for a short 
Qlstance on the surface, expose it by trencbes, and sample 
at other poiuts, to detennine whether shoo~ of richer ore 
do not, occur. 

Little can be said about the prospects of the property J 

as the ore was not seen in lIitu. Nothing can be said as 
to the width of the ore-body. The lime-silicate rocks, with 
magnetite and pyrrhotite, exposed in the trench, cannot 
be regarded as ore. The cassiterite, wolframite, and bis­
muthinite. with their accompanying crystalline quartz 
appear to have been formed by pneumatolytic agencies, 
at~d are conllec~d with the intrusion of the granite. The 
mmerals are prlmary, and cannot be regarded as having 
been formed near the surface only, but would continue to 
depth. The question of treatment of tin-wolfram-bismuth 
ores appears to have been at least partially solved, and 
marketable products can be produced by subjecting the ore 
to elecbro-magnetic concentration. The presence of mag­
netite and pyrrhotite, however, both magnetic minerals, is 
to be noted, though the,e could probably be ,eparated by 
a lower-power magnet. Under existing conditions there 
cannot be said to be much inducement to work the pro­
perty, beyond a little surface prospecting, as recommended 
above. 

(22)-Sertion 6743M, 80 Acr<~. Brumby. (Healey 
and J/cTvor's J1Jine.) 

ThIS section was formerly charted as 4393M, E. Healey, 
J. Mcivor, C. Brumby, and O. J. Reiher, and was known 
as Healey and McIvor's Mine. It is on the southern 
slopes of the Heemskirk Range, and about 1 mile a little. 
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east of south from Ut. Agnew. The section is heavily 
timbered and carries thick uudergrowth, making a 
detailed J examination difficult. The country-rock is. 
granite, and the mine is situated about a mile from the 
line of contact. 

Access to the property is given by the pack-track which 
branches off the main Trial Harbour-Zeehan Road on the 
flats llear the Agnew Creek crossing. and continues t~rough 
to the Federation Mine. This track enters the sectlOn at 
the south-eastern corner, and crosses and recrosses the 
southern boundary several times ~fore bendlin~ south­
west out of the sectiOD. The elevatlOll of the pomt near 
the southern boundary where the ore chut.e cro~ses the 
pack-track as determined by aneroid readulgs, 18 1340 
feet above' sea-level. The northern portiol] of the section 
is considerably higher . 

The steep slope of the surface offers facilities for eco­
nomical working. which have been taken advantage ~f. 
The work carried out has been by open-cut. and adlts 
driven into the hillside. 

The lower adit, nearly 100 feet above the track. is inac­
cessible. The entrance was blocked, and the tunnel used 
as a dam for the storage of water. The adit was driven 
about north and is said to have intersected a tin-bearing 
quartz-tour~aline vein, but to have ?een discontinued 
without being extended far enough to .Illtersect . the l.od:­
material exposed higher up on the Illll. TillS adlt IS 

within a few chains of the southern boundary of the sec­
tion. 

About 2 chains north of the lower adit are the main 
workings. There is an excavation connected with the 
surface by a short tunnel. This cut is about 35 feet long 
(north and south) bv 6 feet wide at the bottom, and 50 
feet by 40 feet at the surface. The depth is about 30 
feet. The structure of the lode-formation which has been 
worked is not clear from the present excavation. but it 
would appear to have been a zone of granite impregna~ed 
with tourmaline and cassiterite, and probably pyrIte, 
from several intersecting fissures . Fairly abundant kao­
lin is present and the granite itself is altered and decom­
posed. Thes; changes are probably due to the action ~f 
the mineralising solutions, and not merelv to a.tmospherlc 
weathering. A feature of the exposed faces IS the pre­
sence of nodular masses of varying size. One of these, 
which was very wel1 defined wa~ oval in ~ction,. and 
measured 18 by 24 inches. It conSIsted of a nm of hmon-
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ite and gossanous material 4 inche.s in thick.ness, with. a 
soft kernel of kaolin and tourmaline. carrYlIlg good tm 
values. There is much quartz-tourmaline stone on the tip. 
but only narrow veins appear in ntu. The strik~ of 
what appears to be the main vein is N. 180 E. On either 
side of it are vughs with much limonite-~tain:<l kaolin and 
a little tourmaline, with crusts of hard lunomte. Another 
vein strikes N. 750 E., and an examination of the 
exposed faces shows that the granite is traversed 
by a series of intersecting veinlets. In olle nar­
row vein there was a well-defined central seam of soft 
kaolin, with tourmaline and cassiterite, bordered by nor­
mal hard quartz-tourmaline vein-rock. Fissures. traverse 
the granite in various directions, some of whICh show 
slickensides, indicating that some movement has taken 
place. 

A small drive was extended from the floor-level into 
the southern fade and another drive into the northern 
face of the cut, b'ut these were both inaccessible. 

It is reported that a large quartz-tounnaline outero}J 
occurred on the surface above where the main cut now is. 
that the company holding the property at the time sank: 
a shaft between 25 and 30 feet on this, and drove about 
10 feet east into granite. This shaft is said to have passed 
through soft tin-bearing gossan, as well as hard quartz­
tourmaline stone. Tributers then drove the small tunnel 
and excavated the present cut.. As mentioned below, the 
lower ad it which was commenced by the company was not 
driven far enough to come below this cut. The quartz­
tourmaline stone on the heap contains abundant green 
tourmaline in aggregates of very minute prismatic crystals. 
These sometimes occur projecting into miarolitic cavities. 
which are rather common in the stone. These cavities 
frequently contain clear cl.:ystals of quartz, which is also 
fairly abundant in glassy crystals throughout the mass of 
the stone. Doubly-terminated prisms of quartz are 
noticed in some of the cavities. Kaolin is frequently pre­
sent in aggregates through the stone, and. ocC3:sio':lall, 
filling narrow veinlets. Irregular masses of hmolllte mdl· 
cate that pyrite has been present in the unaltered stone. 
Much of the stone is traversed by narrow parallel fissures: 
filled with minute needlelike prisms of dark-green tour­
maline. Gossanous nodules are not uncommon on the 

heap. . h' "t' d' t th t 'f Specimen pIeces s owmg ea~lteTl e mIca e . a 1 

occurs in aggregates of very mmut.e crystals of a light 
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brown colour, frequently encrusting the sides of geodes. 
It is usually closely associated with green tourmAline, and 
sometimes with crystalline quartz. 

Two chains west of the main cut is a. small cut i.nto dense 
green tourmaline. The width of the formation is not 
exposed. A little quartz is showing in places, and iOrne 
specimens show a little fine tin oxide, but the bulk of the 
lode-material is soft, massive, green tourmaline. 

About 50 feet furtber west is the western adit. Thi. 
is, unfortunately, inaccessible, the workings being used 
as a reservoir by blocking the entrance and allowing water 
to accumulate. The adit is driven about north, and is 
said to be 150 feet in length. No crosscuts, winzes, or 
rises appear to have been carried out. It is reported that 
no granitt: was met with, the drive being in ore all the 
way, and that the quartz-tourmaline vein was cut 
through in all directions by flat anrl inclined veins from 
1 to 4 inches in width, of soft kaolinised material rich in 
tin. On the tip is a considerable quantity of quartz­
tourmaline stone. There is little \'ariatioD in the stone 
exposed; it is hard , and comparatively fine -graine<.. con­
sisting of about equal quantities of quartz and green tour' 
maline, The grains of quartz appear to bE' embedded in 
a ground mass of tourmaline. Occasional fragments of a 
dense gretu tourmaline, with small geodes of quartz 
crystals, are to be seen. 

To try and obtain some idea of the tin content of this 
quartz-tourmaline stone, a sample was taken by chipping 
pieces off from stone over the whole heap. This was sub­
mitted to ').1r. ,V. D. Reid, Government Assayer, who 
reported-

Tin ......... .. . 0'14 per cent. 

This value is lower than one would have expected from 
the class of stone , and is not encouraging. Unfortun­
ately, no samples could be taken from the lode-material 
in ";tu. 

The width of the formation at the western adit is no 
exposed, but it must bo considerable. Similar stone t ... 
that on the heap outcrops higher up the mountain slopt 
but here, again, the width cannot be determined from t 
available exposure. 

The formation ;~ about parallel to that worked at th .. 
open-cut, but has no connection with it. 

This is the extent of the work done on the properh 
which had heen idle for some time when the wri· 
inspected it. 
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An attempt was made to treat. the are on the property. 
The stone from the main cut workings was sent down to 
the 5-head battery erected near the southern boundary of 
~be secti.on, below the pack-track, by a wooden launder, 
mto winch it was shovelled and kept wet by a jet of 
~ater. The slo~e of th~s ore chute was 270. No par­
ticulars are available WIth regard to quantities treated 
by. the battery and concentrating table, or the result-s of 
thIS treatment. 

It. is probable that the fine tin oxide present in the 
kaoJIIl ~nd gossao would need careful attention . 'ine 
great dlfficulty appears to be that of getting water on 
to the p~ope~ty, and th.is has not been overcome. Although 
the sechon IS traversed about its centre by the Agnew 
Creek, this is a very small stream, and the volume of 
water carried by it is too small to he of much practical 
use.. No. examination was made of the slopes above this 
s~tlon, III the absence of any tracks through the dense 
tImber an~ scr~b, bu~ it seems improbable that any 
s~orage baslll eXlSts whICh could be utilised. It is pos­
sI?le that there may be small water-falls over some of the 
cliffs observed from the coastal plam, but the volume of 
water would probably be too small and too intermittent 
to ?e of. much practical value. The first question to be 
~~lded IS whether payable are existB in sufficient quan­
tlt~es to warrant such expenditure, and if satisfied on this 
pOIn~, to choose between (a) a steam-driven plant, (b) 
sendlllg the are. to a more suitab!s .'~pot by some cheap 
m~t.h?d of tranSit, such as by an ael'ia! tram, and then 
ut~hslllg water~po.wer. at t~is site. In the writer 's opinion 
neIth.er course ]S JustIfied III the present state of the mine. 

WIth reference to thlj ore-bodies on the section unfor­
tunately little information is available UpOIl which to 
oase a decided opinion. The body of are taken out from 
t?e main cut appears to have heen formed by Ute altera­
bon. and replacement of a mass of granite at the inter. 
~ecbon of two or more fissures, bv mineralising solutions 
llltroduc~d through those fissures. It is likely that if 
prospectlllg work be continued, other bodies of are will 
b. l?cated, and the .. bulges may occur both laterally and 
v~rtlcally .. The quartz-tourmaline vein traversing the cut 
WIth a strike of N. 180 E. appears to he the main 
., feeder ," and the writer would recommend that a winze 
be sunk for a short distance from the bottom of the cut 
?D the course of this vein" t? determine whether any 
lmprovement takes place wlthm a reasonable distance. 
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Wh~re vugns 'He formed, ~uc.b as those worked out, they 
are Irregular, and no prediction can be made as to their 
Occurrence. Very few feet of sinking may be required 
t.J ~ocate another mass of ore below the present workings, 
while, on the other hand, a fairly extensive barren zone 
may be .pas~d through. The risk is worth taking. This 
work wIll gIVe some clue as to whether the lower adit 
should be continued. The writer is not aware how far 
this has already been driven. It may be so far in that 
it would b~ p~eferable to. continue driving rather th"ill 
commence sInkmg, and thiS should cerliainly be done if 
much water be encountered in sinking. But: work should 
not be confined to this one point, and prospecting is 
recommended north and south of the present cut to trY' 
and determine whether other shoots of ore do not occu"'r 
a.long the line of strike of the main vein. The compara­
~lv~ly large amou~t of limonite present in the ore worked 
IOdIcates that pynte may be expected to make its appear­
a?ce at a greater. depth . If tin values are sufficiently 
hIgh, however, thIS fact should not rliscourage further 
work. 

Should developments warrant the work deeper adits 
could be driven to obtain a larger amount ~f backs This 
work is not justified at the present stage. 

With regard to the formation on which the westE"rn 
adit is driven, the position is unsatisfactory. The value 
of a single grab sample over a heap of ore must uot be 
exaggerated; it may be unreliable . It is possible that in 
a length of 150 feet several shoots of ore may have been 
passed through, and that the material now Iyina- f)n the 
surface of the heap is from a low grade area betw~E"n good 
ore-shoots. Careful sampling, at regular intervals (If the 
ore exposed in the ad it is recommended before und~rt:tking 
any further work here. Surface samples along the line of 
outcrop should also be taken to determine whether wel1-
defined shoots of o~e occur, <:"ud what may be their extent 
a.nd value. I~ th1s work gIves no encouraging informa­
tton, the c.ontmuation of the adit in the hope of finding 
better ore IS not recommended . It is advisable. however. 
~ crosscut east and west at intervals to expoJe the full 
WIdth of the formation . It is possible that the adit 
may have been driven in a poor portion of the ore-body 
and that richer zones occur. Short crosscuts would deter~ 
mine this point. A lower level adit can be brongh~ in if 
warranted, to prove this formation at a greater depth . ' 
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The treatment problem need not be considered until a 
reasonable tonnage of ore has been opened up. When 
this stage is reached. the enquiry will follow the lines 
indicated above. 

Probably ot.her outcrops may occur on the property , but 
it is difficult to locate them in its present condition 

While not a developed mine, this property bas pIO­
spects which justify some further work being carried out 
upon it , on the lines indicated above. 

(23)-The Old Globe Mine (Section 4735-.. , 10 Acres). 

The old mine, known as the Globe, and afterwards as 
the Agnew Mine, was visited, but could not be exactly 
located on the chart. It is from ~-mile to i-mile north 
of the Trial Harbour Road where the Agnew Creek crosses, 
and an old track branching off the Federation pack-track 
leads to the mine. which is situated on the southern slopes 
of Mt. Agnew, about 970 feet above sea-level, and about 
350 feet above the Agnew Flat on the road. The mine 
appears to be on Section 4735M, 10 acres, which is vacant. 

The ore-body is situated within the borders of the nOr­
mal Heemskirk granite, but the exposed contact with Pre­
Silurian sedimentaries cannot be many chains to the east, 
though hidden by the surface soil and dense undergrowth 
of the locality. 

The " mine" consists of an adit driven into the hill­
side, but now inaco2ssible. It is unfortunate that such 
an interesting occurrence should not be available for 
inspection. Some tiwe was spent in carefully examining 
the material lying about on the dump-heaps to try and 
form a true idea of the nature of thr3 ore won. and the 
conclusions arrived at resulted from this inspection. 

Brief reference was made to the vein-type represented, 
by Mr. G. A. Waller, in his report of 1902,("') but no 
description was given of the property or its prospects. 

Reference has already been made to the occurrence by 
the writer. 

The adit from which the ore was won is inaccessible. 
It is driven in a direction about N. 750 \V. The or&-body 
as cut is said to have been 5 feet wide, and to strike about 
north-east and south-west. The drive is said to be over 
200 foot in length, and the shoot of ore which was worked 

(0) Op. I'it., pro n, 10. 
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to be about 30 feet long. Whether any attempt was made 
to locate other shoots, and whether !t.uy crosscutting was 
done from the main adit, could not be learned. 

The minerals present ana galena, tetrahedrite, chalco. 
pyrite, blende, pyrite, cassiterite (1), quartz tourmaline, 
siderite, and fluorite. 

No treatment plant was erected, but the ore wa~ hand­
piC~8d, and two grades of ore produced and sent away 
for treatment---(o) galena and IahI-ore, rich in silver, (6) 
cbalcopyrite. Quantities of ore despatched are not avail­
able, nOr prices obtained. The fact of this s :! paration 
into ores of different grades being possib'e, clearly indi­
cates that the minerals did not occur intimately mixed, 
and the same feature is exhibited by specimens collected 
on the dump-heaps. There is a tendency in some specimens 
for the galena to occur with tetrahedrite, a little bIen de, 
and somei.imes pyrite, with or without acicular crystals of 
quartz lining vughs in the lode-matter. :I\fan)' of the frag­
ments, however, show a banded structure, which may indi­
cate crnstification in the lode itself. In some specimens the 
ore consists of alternate bands of quartz, quartz and green 
tourmaline, and then metallic minerals-gahna, tetra­
hedrite, blende, and pyrite. The characteristic gangue 
mineral accompanying the abovementioned metallics, is 
siderite. Vughs occur in quartz with coarsely crystalline 
siderite, and the metallic minerals mentioned Similar 
vughs also occur in massive green tourmaline. In 
several of these vughs nests of green and aID~thyst fluor­
ite were noticed. Tetrahedrite is present in irregular 
scattered masses, with sidarite, in a fine-grained quartz­
ose groundmass. It is also noticeable in veinlets with 
crystals of pyrite and prismatic crystals of quartz, in 
masses of green tourmaline. Pyrite OCcurs in crystals in 
this ground mass, which show the forms of the cube and 
the pyritohedron. A crystalline mass of quartz somatimes 
forms the ground mass for scattered crystals of galena, 
blende, pyrite, and siderite. and amorphous masses of 
tetrahedrite and chalcopyrite. No cassiterite was notice­
able in any of the specimens examined. 

A grab sample was taken from the heap of ore lying 
at the mouth of the adit, and submitted to the Govern­
ment Assayer, who reported :-

Tin ...... '" 
Silver _ ....... . 
Gold .. . .. '" .. . 

0'37 per cent. 
29 oz. per tOll 

Nil 
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Unfortunately, owing to the fact that the .wor~ings were 
not available for inspection, little can be saId WIth regard 
to the future of the mine. 

It h .. likely that other shoots of ore will be found, but 
it is doubtful wheth~r the general character of the ore wlll 
vary much. The ore is likely to be. complex in c~ar.acter, 
owing to the overlapping of the vem-types, but It IS :r;tot 
in'irobable that patches of ore may be located, whIch 
would well pay to extract. Shoots of tin ore. may be 
encountered in driving on the course of the formation. 

The fahl-ore is beld to be primary, and not merely a 
mineral formed by the recognised processes of secondary 
enrichment. Thus, the silver values may be expected to 
be more permanent than could be looked for. in a lode­
formation which has undergone secondary enrIchment. 

(24)-Oontact Jlrtmnorphic Deposit on the ~4gnew Creek, 
North of Trial Harbour Road. 

The exact position of the deposit to be described could 
not be determined, but it is approximately shown on. the 
accompanying map. It is on the Agnew Creek, at a bndge 
on an old track branching oft' the Trial Harbour Road to 
the north, near the junction of the present pack-track to 
the Federation Mine. 

Very little work has been done, and the. object of this 
work is not clear, unless merely to detenmne the nature 
of the deposit. The outcrop is exposed in the bed of a small 
creek, near an old dam, and a small water-race has its 
intake at the outcrop. 

A small cut into the creek-bed is the only work done. 
The width of the mineralised belt is apparently about 

a chain but it has not been fuIJv exposed. The general 
strike i~ about north and south, and the deposit shows 
a well-defined banded structure, corresponding with the 
stratification of the country-rock, some bands of slate 
being unreplaced, others only p~rtially replaced. T~e 
deposit is a contact metamorphiC replacement d~pOSlt. 
Although it is in sedimentary rocks, the actual hne of 
contact with the intrusive granite is ~nly ab~ut 100 f~t 
distant. The granite is coarse-grained pmk gra~llte 
(white Oll weathered outcrop), with abundant tourmahne­
filled fissures. 

The surface ore is coated with limonite, and fresh faces 
are necessary to determine its true nature. The metallic 
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m~neral ~ost abun~antly represented is pyrrhotite. The 
mIlleral IS magnetic as usual, and occurs sometimes in 
rather masaive bands, but usually distributed in aggre­
gates throughout the ore-body. With the pyrrhotite are 
s~all amounts ,of 'pyrite and chalcopyrite: the latter 
mllleral occurs III httle more than traces. Magnetite is 
not abundant, but occurs in granular aggregates- in some 
bands, and very finely granular masses in the grauum.. 
mass of other parts of the deposit: the mass as a whole 
affect6 the magnetic needle, and renders it useless in any 
attempt to de,termine direction. There may be a small 
amount of blende present, bul the de~rmiuat'ioll is not 
quite certain, and if present at a l1, the mineral is only 
in traces. 
Th~ most abundant gangue mineral is a very pale­

greemsh amphibole, this mineral with pyrrhotlte forming 
the bulk of the deposit. Biotite is present abundantly in 
some bands, but on the whole is subordinate in amount to 
the ~mp~ibole. ~ noteworthy feature is the presence of 
flUOrIte lU appreCiable amounts. This mineral is usually 
~olourless and ~ransJ?arent, but is sometimes tinted green: 
It occurs somehme!:. In coarsely·crystalline masses in certain 
bands. or in granular aggregates with the other minerals. 
In one fissure crystals of 8uorite were noticed, while closely 
associated wilth it, and lining the walls of the fissure, are 
abundant radiating aggregates of green tourmaline crystals. 
A close look out was kept for cassiterite, but none was 
seen. The absence of quartz is worthy of note. 

The occurrence of the fluorite and tourmaline in fissures 
suggesh!l that these minerals have been introduced subs6-
qently to the consolidation of the main deposit. 

Reference is made in another part of this report(231) to 
the result of a microscopical examination of thin sections of 
several specimens: in addition to the minerals mentioned 
above, talc is present in abundance in certain bands of ore. 

A comparison of this deposit with that of the Mt. Lind­
say Mine, Parson's Hood. is interesting. The latter has 
recently been fully deecribed by the writer(m). 

From t~e description given above. it is fairly clear that 
the depOSIt cannot be regarded as of any great economic 
value. The only mineral detected which might conceivably 
re<nder the deposit of economic importance. is chalcopyrite, 
but this is an accessory mineral, occurring only in traces, 
and there is no sound reason for believing that it wiU 
increase to any appreciable extent. 

('3') T'ill, '''pra, p. WI. 
(t3t) Gooi Surv. Ta$. Bulletin 15. PI>. 6.)·9;. 
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The proximity of the granite, and the presence of fluorite 
and tourmaline in the deposit, at once suggest that tin 
may occur in appreciable quantities: none has so far been 
located, and even if some is found to be present in the 
narrow fluorite· tourmaline veins, the prospects of its occur· 
renee in payable quantities in this type of deposit are not 
very bright. 

Thus there is little to encourage further developmental 
work being carried out on this deposit . 

(25)-;1 gru'IIJ Creek AlllI')~(fI. 

In the vicinity of the Agnew Creek, 1; mile souLh·east of 
Mt. Agnew, the Zeehan·Trial Harbour Road crosses a fairly 
extensive 8at on which some work has been done. This 
.fiat is partly included in Sections 1499M , 1869.1.1., 1501ld, 
3470M, 3718M, and 3717M. The granite-slate contact tra­
verses several of these sections, but there are no surface out­
crops, as the rock is covered with a deposit of alluvial 
material derived from the higher ground, and this deposit 
was found to be tin·bearing. 

Work in the locality has been very intermittent, and at 
the time of the writer's visit, two men were employed. 

In his" Report on the Progress of the Mineral Industry 
of Tasmania for the quarter euding 30th September, 1900," 
the Secretary for Mines states (page 8) : H The Mount 
Agnew Alluvial Tin Itfining Company, holding about 60 
~cres near Mt. Agnew, has begun hydraulic sluicing. Dur. 
mg the quarter a dam capable of hold.ing 70 ,000 gallons 
of water has been constructed, and water· races of 37 and 
18 chains cut, also a tail·race 10 chains. The fall from 
t~e. dam to sluicing ground is 110 feet, and the length of 
p'pmg 1200 feet . A paddock 50 reet by 33 feet has been 
stripped showing wash of an average depth of 3! feet. 
Only one nozzle has been started, but preparations are being 
made for two more." 

No further reference can be found to the operations of 
this company, which do not appear to have been successful. 
The writer was not able to locate definitely the site of the 
company's workings, as various patches have been worked 
at different points on the flat. The plant referred to has 
long since been removed . 

The depth of the alluvial material exposed varies some. 
what, but averages about 3 feet: it consists essentially of 
quartz.tourmaline stone from various veins on the slopes 
above. and occasional boulders of granite. The stones are 

• 
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mainly sub-angular to rounded. The alllount of over­
burden IS slight, varying from a few inches to about 2 
feet . Where exposed, the bottom is mainly graUlte, with 
slate to the east. 

The deposit appears to be partly a rwent accumulation 
of detrit.al material derived from the weathering of veins 
outcropping on the higher ground, but the rounded. nature 
of some of the material suggests that it has been subjected 
to more grinding and pounding than such material would 
be likely to have received. . It is not unlikely that it may 
re<prese-nt older alluvial material which has been redistri­
buted. In the discussion of the geological history of the 
-field elsewhere, it has been shown that part of the old land 
surface was worn down by the long-continued action of 
weathering agencies, aimJ8t to base-level, the gradient of 
the streams becoming so flat that the burden of rock-debris 
could not be carried to the sea, and was deposited. 
Probably some such deposits were formed in this locality, 
and the recent uplift of the surface rejuvenated the streams, 
allowing these older deposita to be cut through and redis­
tributed. 

Some good patch~ of tin ore have been worked from time 
to time, but these have all been small, anC! the main 
troubles appear to have been (0) the patchy dist.ribution of 
values in the ground , (b) thp difficulty of getting an ads­
qu,'\te supply of water on to the ground. It is doubtful 
whether any expensive scheme for getting water on to the 
ground is justifiable in view of past experience of the nature 
of the wash. 

Thus while it is unlikely that any large number of men 
will be employed, these deposits will probably be worked 
int.ermit,tently by single men and small working parties 
when water is available. 

(26)-S,clion 6667 .. , 80 Acr<B- ll . D. _lfarRh. 

This section is situated about 2 miles east of Mt. Agnsw, 
and about 1 mile souLh-west of the Kynance (old Silver 
Stream) Mine, Comstock. It is on low-lying ground east 
of the foothills of Mt. Agnew, which rises steeply on this 
side. Portion of the section is occupied by a low marshy 
flat, through which gabbro-amphibolite outcrops at inter­
vals. The whole of the section is very heavily timbered, 
and in most parts the scrub is so thick as to be impene­
trable: consequently, no accurate mapping of the bound­
aries of formations was possible . 
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Access is given by the Zeehan -Trial Harbo~r Road , which 
approaches to within less than one-half mIle of the pro­
perty. From the road , a track led to the deposit about to 
be describedl: this, however , IS completely overgrown In 

places, and in conseq~ence ~he ore deposit is difficult to 
locate. At comparatIvely httle eXJ:>ense, ~lOwever, con­
nection could be made with the road If occaSIOn demanded, 
and the proximity of the .road is a d~stinct advantage. 

With regard. to geologl~al formatlOn~, no ~ccurate .map­
ping was earned out owmg to the dlfficultles mentIOned 
above. Attempts were made to locate corner pegs of the 
section without success. It appears, however , that the 
extreme north-western corner of the section is occupied by 
granite, the western half by contact metamorphic slates 
and lime-silicate hornstones, and the eastern half by 
gabbro-amphibolite. . . 

The compass is so strongly affected at certaIn POInts .as 
to suggest the presence of probably se~eTal magnetite 
bodies on the section. So far as the wnter was able to 
find out, only one body has been definitely located, and 
the work done on the section has been confined to the par­
tial exposure of this deposit: its posit,ion was not exactly 
located, but ib appears to be about the centre of the sec­
tion, or perhaps somewhat to the south-west of the centre. 
The outcrop was cut through by a small creek , an~ ~he 
amount of work carried out on it has been small. consistIng 
of an open-cut into the creek bank. T~e length of the cut 
is 25 feeL, width at entrance 15 feet, height of fa.ce 12 fe~t. 
This cut is taken on the strike of the formatlOn, whIch 
appears to be about east and west, although where exposed 
in the vicinity the strike of the slates of the country-:ock 
appears to be more nearly north and south. The f~J1 WIdth 
of the deposit has not been exposed, as .the cut IS on the 
south side. The average width exposed 1ll f~le face of the 
cut is about 10 feet: the deposit is narrowmg somewhat 
in Lhe face, measuring 12 feet in width in the. upper part, 
and 8 feet in the lower part of the face: the Width sampled 
was 10 feet . . 

The metalliferous minerals of the deposit are magnebte 
and blende, with a small quantity of pyrite in places: t.he 
gangue minerals are va~ious s~lica~es of lime a.nd magne~la, 
the minerals noted belllg dlOpsIde, serpentln~, ch~o.rlte, 
talc, and phlogopite. A descri1?tion of these hme-slhcate 
hornstones is given elsewhere, With the results of an exam­
inJ\tion of several thin sections of the rocks. (233) . 

(US) Vid~ kltl'ra, JlJl. 132- 1:1:l . 

• 



414 

The ore-bod:y cousis~ of irregular masses of ..nagnetite 
and blende, with varymg amounts of lime-silicates: fre­
quently f~r several feet the ~re is composed almost entirely 
of m~gn~tIt.e and blen~eJ or It may be traversed by veinlets 
D.f. dlOpsl~e, or eontsm small amounts of greenish lime­
slhc~tes In the gr.oundmass, indistinguishable in hand 
specimens. There 18 no defined banded structure in the 
ore-body as exposed; usually the magnetil.e and blende are 
ve.ry closely associated, plthough fairly pure masses of both 
mInerals O"CUf. EveL in the purer magnetite, however. 
cryst~ls and aggregates of blende are usually distinguish­
able III the ground mass. The ore is not unifonn: in a few 
inches it may change from almost pure mkgnetite to almost 
pure bIen de. Sometimes masses of almost pure blende occur 
~)Ounded sharply by magnetite, but showing no wans. It i~ 
Important to consider whether masses of blende occur which 
co~ld be separated from the lower grade material, and 
whIch woul~ be sufficiently pure to form a marketable pro­
duct. The Irregular masses of blende exposed in the pre­
sent face are usually not more than a few inches across 
but there is always the possibility of the masses widening: 
W.here t>hey do occur, the masses of bl€ude are usually 
faIrly pure, and it appears that some attempt has been 
TIlade (successfully so far as the grade of ore is concerned) 
to hand-pick some of the high-grade blende. 

A . note~orthy feature of practically a[ specimens 
ex.am1O~ IS the presence. of small amounts of pyrite: this. 
mmeral IS never present 111 large quantities. It sometimes 
occurs in minute veinletB traversing the magn'€ltite and 
blenda, more o~ten. in scattered, crystal aggregates. The 
preeen~e of p,rnte 10 the magnetite is important when the 
latter IS conSIdered as a possible source of iron ore. A 
sulphur content is. decidedly detrimental, and if it rise high 
enough, may nulhfy the value of the material as an ore of 
iron of economic value. 

There is no well-de~ned wall to the formation exposed in 
the :work done. Outlude the boundaries of the main deposit 
are Irregular masses (usually of small size) of magnetite and 
blende enclosed in tlhe lime-silicate rock. Some of these 
masses of blende appear to be very pure. 

No work other ~han this open-cut appears to have been 
d.one on the depOSIt. The exceptionally th.ick scrub at the 
tune of the writer's visit rendered any attempt to trace the 
exteLt of the deposit futile. 

An ~ld tramway was constructed from the deposit for 
some dIstance, but is now in a state of disrepair, and there 
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are no signs that it crossed the boggy nat which lies between 
the property and the road. although some old timber sug­
gests that a corded track was formed for at least part of the 
distance. 

On the edge of the flat, between bhe road and the pro­
perty, and about half a mile from the road, is a heap of 
from 4 to 5 tons of blende: this appears to have been 
hand-packed to its present position from the deposit 
described above. It evidently represents hand-picked ore, 
and an examination shows that it is remarkably free from 
magnetite. The inference is that purer blende occurred 
III Lhe portiOD worked out than is exposed in the present 
face. A grab sample was taken from this hear and sub­
mitted to Mr. W. D. Reid, Government Assayer , for 
analysis. Mr. Reid reported:-

Zinc ..... . 
Iron .. 

40·S1 per cent. 
20'4 per cent. 

A sample broken across the face of tlhe open-cl.:t , width 
10 feet , was assayed by the same officer, who reported :-

Zinc . . 7·39 per cent. 
Iron 23'4 per cent. 

(27)-Sectinn 892M. 80 Acres (_I'ickel R ewm·d. ) 

This section is situated about 1! mile east of Trial Rar· 
bour, and wholly within the area· of Devonian serpentine, 
which has been previously described. A certain amount 
of work has been done to prospect an occurrence of nickel 
ore, but the section is vacant at the present time. 

On the site of the old township of Remine there is a 
coastal strip, varying in width up to about ! mile, 
of comparatively level ground. when the ground Tises 
rapidly to the coastal peneplain. It is on the summit and 
slopes of this hill that the work has been carried out. 
The situation of the workings is well shown in Photo. 7. 

No corner-pegs were available, and hence the exact posi­
tion of the nickel ore on the section could not be deter­
mined. 

The serpentine of the locality is very frequently covered 
by a crust of limonite,CZ31

) but outcrops of the rock are 
tc. be noticed in places. The presence of !3.ickel was 
betrayed in an outcrop on the summit of the hill over­
looking Trial Harbour, by the green stains in partially 

(I:W) Ville "pra, pp. 215-217. 
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weathered specimens. A shaft was sunk here on the sum­
mit of the hill, about 200 feet above sea-level, for a depth 
of 26 feet, and an adit (called for sake of convenience 
No.1 Adit) was driven in from the hillside to connect. 

Lower down the hillslope, another adit (No.2) has been 
driven. rhese workings are on the summit and western 
slopes of the hill. Some chains to the north, at about 
80 feet below the summit, an adit (No.3) has been driven 
south from the northern hillslope. 

About the collar of the shaft on the hilltop, green 
nickel stains are noticeable in the serpentine in places, 
and it would appear that these stains have induced the 
work to be carried out. In the absence of ladders and a 
rope, no examination could be made of the shaft itself. 
At a depth of 26 feet, this shaft connects with the No. 1 
Adit driven from the western slope of the hill. About 
15 feet west of the shaft, on the brow of the hill, the 
serpentine carries an appreciable quantity of magnetite in 
streaks, irregular masses of magnetite slightly stained 
wit.h manganese, and masses of radiating rosette-shaped 
aggregates of white brucite, associated with occasional 
tabular hexagonal crystals of the same mineral. These 
specimens are occasionally stained with bright apple-green 
garnierite. 

The No.1 Adit appears to have been of the nature of a 
prospecting drive. for it is too near the crest of the hill 
(26 feet below) to be of value as a working adit, as it 
would not open up sufficient backs. It has been com­
menced from the southern slope of the hill. The abun­
dant magnetite in the vicinity affects the magnetic needle, 
and Tenders compass readings of little value. The adit is 
driven a little east of north for a total distance of 80 feet 
into t.he hill, the approach being 14 feet. At 47 feet 
from the entrance crosscuts extend west and east 21 feet. 
and 17 feet 6 inches respectively. The shaft from the 
surface connects at 47 feet, and at this point a winze was 
sunk for 21 feet 6 inches. 

The striking feature in this vicinity is the variety of 
secondary minerals met with in the serpentine. The rock 
is traversed by veins fBled mainly with various lime and 
magnesia minerals. These minerals have been described 
more in detail elsewhereeSj

), the principal being mag­
nesite (carbonate of magnesia), arragonite and calcite (car­
bonates of lime), dolomite (carbonate of Hme and mag-

(1'lIi) Vid,. ,fllpra, pp. 41 - 4i. 
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nesia) , brucit.e (magnesium hydrate). deweylite (hydrous 
silicate of magnesia), pyrolusite (manganese dioxide), 
limonite (hydrated iron oxide), selenite (sulphate of lime). 
opal and cbalcedony (silica). 

The serpentine exposed in the No.1 Adit is much fissured, 
and carries these minerals in abundance. No informa­
tion was o,v81lable as to the class of stone met during the 
progress of driving or with regard to the exact locality 
hom which the ore on the dump-heaps was obtained. The 
examination of the walls of the drive was not very satis­
factory owing to the length of time the ad it had been 
open. but a partial cleaning down disclosed some interest­
ing information. At about 20 feet in, nickel ore was 
noticeable in situ on the western side of the adit. The 
serpentine here is traversed by numerous veinlets of a 
greenish opaline mineral. which proves to be dl}weylite. 
There are smaJ1er quantities of a darker-coloured mineral 
with similar characteristics, also in veins. Arragonite 
is also present in 50me veins in radiating masses, these 
veins being sometimes 3 inches in thickness. There is a 
main fissure of narrow width. nearly vertical, filled with 
~reenish deweylite, and from this lateral branch veins 
extend on either side, some of these being about hori­
zontal. The serpentine , which carries visible pentlandite. 
is surrounded by these veinletB of deweylite. the pentland­
ite being also included in the latter mineral, which has 
apparent.lv impre~nated the ~rpentine to some extent. 
The relation of this deweylite to the pentialldite is dis­
cussed in the chapter on Economic Geology.(2U) The 
nickel mineral is closely associated with magnetite. The 
~erpentine in the vicinity is staineo green, with ~arnierite 
derived from the weathering peutlandite, and from this 
point onwards along the course of the adit stains of gar­
nierite are particularly noticeable along the more or less 
horizontal veins of deweylite which traverse the serpen­
tine. The drive appears to have fo11owed one well-defined 
horizontal vein, which shows green nickel stains almost 
continuously. At 47 feet in, the serpentine shows abun­
dant stains of garnierite, various flat veins of deweylite 
and arragonite showing such stains to a marked 
degree. Pentlandite is visible occasionally in small 
quantity with magnetite. disseminated through the 
seroentine. At this point crosscuts have been driven. 
a winze sunk, and the shaft connected with the 

• 

(1:35) Vide Ilupra, Il. 1;1:7. 
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surface. A pparently some at least of the high-grade 
Ofe on lilt! heap at the mouth of the tunnel came from 
this portion of the workings, but no information was avail­
able, and the matter could not be definitely decided, as 
no similar rich ore was noticeable in situ at this point. 
The eastern crosscut extends 17 feet 6 inches through E"mi­
lar serpentine to that described carrying secondary lime 
and magnesia bearing minerals , and showing gr~n nickel 
stains in places. The shaft from the surface, 26 feet, 
connecting in this eastern crosscut adjoining the main 
ad it, is not available for inspeclion. tn the roof of the 
crosscut at this point, however , there is seeen to be a vein 
striking about east and west, which is impregnated whh 
limonite. This gossan band appears to be of very irregu­
lar width, varying from 6 to 18 inchps. This gossan sJ~ows 
abundant nickel stains. It seems likely that the crosscuts 
may have been driven at this point to prove this vein, 
with the idea that it was a true vein of nickel ore. 

The western crosscut has been driven for 21 feet through 
similar serpentine to that described above, still showing 
some stains of nickel. A winze was sunk from this cross­
cut, adjacent to the main adit, to a depth of 21 feet 6 
inches. The upper portion only of this winze could be 
examined, but the serpentine appears to carry nickel here 
also. V pins of deweylite are noticeable, sometimes carry­
ing garnierite, and a little scatt{!red pentlandite is pre­
sent in places. 

In the face of the main adit. 33 feet beyond the cross­
cuts, no nickel ore was noticeable. The serpentine is 
seamed with veinlets of pale-green deweylite, intersecting 
at all angles. At times .vEins split and again coalesce, 
including areas of serpentine. "Many of these veins of 
deweylite are traversed by ve;nlets of pyrolusite (manganese 
dioxide). A sample was broken from the face of the main 
adit , and submitted to Mr. 'V . D . Reid , Government 
Assayer , for analysis. He reports-

Nickel 1·9 per cent. 

On the dump-heap at the mouth of the adit is a heap 
containing a few cwt., evidently, of hand-picked ore. This 
shows pentlandite freely in places, almost invariably asso­
ciated with magnetite, the serpentine being light-green in 
colour, and sometimes slightly stained with garnip.rite. 
The writer was unable to find out from which part of the 
workings this ore was extracted. The pentlandite is 
always disseminated through the serpentine; no massive 
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sulphide was seen. A grab sample was taken from this 
he~p and assayed by the Government Assayer (Mr. W. D. 
ReId) , who reported-

Nickel.. 18·6 per cent. 

An examination of the dump-heap showed that the ore 
had no~ been very carefully hand-picked, and a certain 
pro l?ortlOn of the serpentine on the heap also showed dis­
sel~llnated .pentlandite. A rough sample was taken of 
thiS matenal, essentJially to act as a check on that taken 
from the heap of un> J and as a result of his assay the 
Government Assayer reported-

Nickel 14·6 per cent. 

About 1. chai~n north of the No.1 Adit is a small open­
cut extendlllg lor about 10 feet into the serpelltine. On 
the outcrop at the brow of this cut is abundant white. 
radiati~? bruci~, which in~ludes granular aggregates oi 
magnetIte, a btUe rec0p-DIsable pentiandits, and not 
un.common splashes of bnght-green garnierite. A narrow 
vel~ of fibr.ous chrysotile was noticed in one specimen, 
wh.lIe deweyh~e and arragonite were also observed as fissure­
fill.lI1gs .. ObViously, nickel is present in the serpentine at 
thiS pomt, but apparently not in such quantity as it 
occurs a little further south. ' 

About 40 reet below the No. I Adit a second adit (No.2) 
has been drIven about east into the hillside. The total 
length is 157 feet, with an approach of 11 feet. At 92 
feet. in, the drive bends a few degrees north, but no CTOAA­

cuttIng has been done. The magnetite in the serpentine 
affect.e the compass, so that exact bearings could not be 
taken. 

Alt.hough less nickel ore has been exposed in this adit 
~hall In ~o .. 1, the nature of the serpentine passed through 
·IS very SimIlar. About 5 feet from the entrance some 
green stains of ga.rmerite were noticed, evidently derived 
from a small amount of nickel sulphirle in the rock. No 
other ore was noticed in situ in the adit. although scat­
tered pieces of oxidised ore. are present on the dump-heap. 
These may,. have been d~nve? from the surface outcrop. 
F~r 50 fee .., the serpentrr.e 18 weathered, and numer01l8 
V~InS of secomlary minerals are noticeable, frequently dip­
plUg west at a low an~le. The minerals noted in these veins 
were deweylite .. a~ragonite, calcite, dolomite, magnesite, 
an~ abundant sbll.nl1lgs of pyrolusite. Towards the face of 
adlt,. the serpentIne is fresher. bluish-grey in colour, and 
showmg aggregates of magnetite. This serpentine is less 
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frequently traversed by similar veinlets of sEcondary mlD­

erals. 
At about 50 feet from the entrance a fissure was inter­

sected which dipped south at 200 • and which is noticeable 
in the drive for about 30 feet.. This appears to be a fault­
plane, for the serpentine on either side of it appears to be 
a good deal dishlTbed; secondary minerals are devp.loped 
here also. 

It is unfortunate that the work carried out at this point 
has not been successful in opening up a further supply 
of sulphide ore similar to that expoaed by the No. 1 
Adit. The adit has not been driven far enough to reach 8 

point vertically below the ore in No.1 Adit. 
A few chains to the no rth of these workings, on the 

northern slope of the hill, and about 80 feet below the 
summit, No.3 Arlit has been driven in a southerly dirac-­
tion. This ad it is not available for inspection, and its 
length could not be ascertained. The writer proceeded 
for about 50 feet, but found that the arlit had been driven 
on a down grade, and water had accumulated. For this 
50 feet decomposed serpentine is exposed. (;arrying veins 
of chalcedony. magnesite. calcite, and dewey lite. Occa­
sional slight stains of nickel are noticea.ble, but no sulphide 
ore was observed. 

The mode of origin of the nickel deposits has been dis­
cussed elsewhere,(237) and from the explanation given it 
is clear that an accurate forecast of the future of the pro­
perty is impossible. The ore, apparently, occurs in irregu­
lar masses, whose extent can only be detennined bv samnl­
ing. The veins of secondary rntnerR.ls so abundant in the 
serpentine have no genetic connection with the sulphide 
ore, whose boundaries are ill-defined; in fact, the ore 
grades into serpentine, being merely a particular variety 
of that rock, in which the nickel-bearing minerals had 
become concentrated. Thus. systematic sampling is sug­
gested as the only practicable method of deteTminin~ the 
true extent of the ore. 

Undoubtedly some rich ore does exist, but the work 
carried out up to the present indicates that the available 
quantity is not large, and its distribution uncertain. As 
described above, however, the amount of work done is 
small, and further prospecting mil;ht result in the dis­
covery of larger bodies of ore. It is doubtful, howuver, 
whether such work is justified by present prospects, 

(~) Vtdl' ,uprll, pp. 181-1A~. 

• 
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alth~ugh the writer ~nsiders. that sampling of the ser­
pentIne 8x:posed, partiCularly m No. 1 Adit, is justified, 
to determme actual val ues and extent of ore in l~tU. 
Sh~uld. the results of this work be sufficiently encouraging 
to JustIfy further work, this ad it might well be ext.:oded 
a few feet, as nickel is present in the face and then ~he 
lower (No.2) adit might be continued for a' short distance 
There can be .Iit~le doubt a~out ore being found at greate; 
depths, but It IS not pOSSible from indications near the 
surface to predict wh~t th~ be~a~iour of such a body of 
?r~ as. that under ~onslderatlOn IS likely to be, i.t., whether 
It IS likely to contmue vertically, or whether it ma:y extend 
laterally , beyond the limits indicated by exploratory work 
near the surface

J 
or whether the actual shoots encountert'd 

may gradually merge into serpentine which doE''' not carry 
payable nickel values. 

Thus, while there are certain promising indications on 
the property, as shown by the high-grade ore on the dump­
heal.'s, the future of the property is uncertain. While 
bodIes of payable ore may be found the nature of the 
ore deposit does not allow any definite' forecast to be made. 
Th~ property is fav~urably situa~d for economically 

worklllg by means of adlts any depOSit of ore which might 
be located. Such are could be shipped from Trial IIar­
bour, though the uncertain nature of this method of ship­
ment caused by the exposed situation of the so-called 
I( harbour" would add considerably to the freight (,harg-es. 

(28)-Liltl. Henty River Diltrict. 

Several a~t~mpts were made to explore the country 
along t~e Lntle Ben.ty River, but with only partial suc­
cess, oWlllg to the thIck scrub, and the lack of t~acks into 
this part of the district. Working along the northern 
ban~ up stream fro~ the mouth, the scrub which has grown 
up III ~ecent years Slllce a fire went through is very thick, 
and wlth~ut a track or another burning-off of the scrub 
progress IS slow and painful. A track which had heen 
cut out, and which is fast becoming overgrown, enters the 
scru? from the button-grass plain a short distance below 
Section ~555M (Connor's old section). This track appears 
to have been cut out to give access to a property locally 
known as "The Pubiican's Purse." The track cannot 
be followed right to the river: if previously cut out it 
has now become completely overgrown. It was found pos-
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sible to break through to the river bank, ~nd this was 
followed up and down stream for some dIstance: ~h6 
country.rock through this are,a is. composed of Pre-Sllunan 
sedimentaries slates predommatlOg, usually a good deal 
hardened. No igneous rocks w:ere seen. The track leads 
through dogwood for some dIstance, followed by OpE'D 
forest country with m.vrtle, sassafras, leatherwood, musk, 
&c., and "mall" and "cathead " ferns. The co~ntry 
certainly is favourable for the occurrence of mmeral 
deposits. Along the river bank a IOOK-,out was kept for 
alluvial flats which were worth prospecting for s€c~ndary 
tin are. No deposits of any extent ,occur along thIs par­
ticular stretch of river. altbough 111 the bends of th,e 
stream there are several deposits of limited extent. It IS 

probable that the .. ,,:,,uld be found to carry tin, but ~h. 
small size of the alluvIal depOSits and the presence of dnft· 
wood, logs, occ., would probably render any attempt to 
work them unprofitable. 

No examination was made of the southern bank of tne 
river. which was not fordable at the points visited. 

About r-mile from the mouth of the ~ver. is a bold 
gossanous outcrop on the northern bank, Juttmg out 'is 
a rocky point about hal£·way across stream. The. surface 
crust, irregular patches. in the b~y of. the ma~nal, and 
the filling of fissures, IS a soft hmolllte formmg a true 
p;ossan. The material is very hard. and 0': .freshly.brok' D 
surfaces is seen to be very dense and slhceous, th~ugh 
traversed by minute veinlets. ~f chalcedony, and at. times 
by crystalline quartz. C~vltles frequently ?ccu~ 111 the 
IT'''\ss of the rock, lined Wlth chalcedony, whIch, m turn, 
is sometimes encrusted with soft earthy limonite. Even 
on fresh faces. the rock is stained red with iron oxi-ie. 
The strike is about N.N.W., and dip about vertical. The 
width varies conside .. ably 3t different points, but would 
probably average 20 feet. The formati.on rises ~~ply 
to about 300 feet above the river, presentmg a precipItous 
face to the west . It was traced for about ~-mile along 
the line of strike. nntil lost in the thick scrub near the 
hplt of lime-silicate rocks which border the serpentine. 
Several specimens broken from differj:>nt points on the 
outcrop were submitted AS .1 sample to the Government 
Assayer, Mr. W. D. Reid, to be assayed for gold and 
silver, the result being-

Gold Trace 
Silver ... I oz. 4 dwt. 19 gr. per ton 
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While indicating that the precious metals are present 
in the formation, the results are scarcely such as to war­
rant prospecting work being carried out. It;s possible 
that shoots may be located which will carry higher valuea, 
although the nature of the form.:.. ... ion is not promising. 
Unless samples from other points show satisfactory \te.~ue&. 
no worli: is justified to open up the formation. 

The Little Renty River was also reached from Mayne'S 
Mine, by breaking through to the Burnt Bridge Cree~. 
and following this creek down. The sequence of !'edl­
mentary rocks encountered here has been described eloe· 
where.(2SS) At the junction of this creek with another 
from the north bhere is a small deposit of alluvial material, 
and on the banks of the creek a little prospecting work 
has been carried out. A notice posted on a large gum 
tree about 1 chain to the north of th ~ se workings reads 
II Mines Department Prospecting, 640 acres. This notice 
is posted at north·west angle date January 25, 1913: 
John Mitchell: witness, J. R~dmond." This indicates 
that the work to be described was carried out, com para· 
tively recently , but no official record is available as t-') the 
objects or results of the work. On the westerl1 sicle of 
the creek is a short adit driven about west, 20 feet into 
the hill, which here rises steeply. This adi.t is ill a !"t.ate 
of collapse. In the approach are some speCImens of gr~en 
chlorite carrying abundant crystals of pyrite, showing 
dodecahedral, and occasionally cubical , fOTll).s. This 
material carries occasional geodes of quartz crystals, usu­
..lIly accompanied by soft micaceous aggregates. Ttae 
structure is not clear in the present state of the workings. 
hut the formation appears to be a narrow flat vein. At. 
the entrance to the adit is a little gossan, the adit it.o;;eli 
being driven on a slide, in soft white clay, showing uo 
signs of mineralisation. On the hill to the south a little 
quartz-tourmaline wash was noticed. On the eastern bank 
of the creek is a trench whicl- exposes only clayey wash 
One· half chain east is a prosT)ecting shaft 15 feet deep, 
HOW partly full of water. "'olid country-rock does not 
appear to have been reached, the shaft passing through 
clay with angular detrital fragments of slates and sand­
stones . About ~·chain north of this shaft is a little 
pyritic material, -now partly oxidised; there are segrega­
tions of pyrite in a decomposed clayey gossan. No work 
bas been done here. 
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Several specimens were picked up at the junc~ion ~f the 
creeks of radiating aggregates of a very soft whIte mmeral 
with a soapy feel and pearly lustre, apparently pyrophyl­
Ii",. . b 

A sample of the dense green pyritic matenal ~as BU -

mitted t.o the Government Assayer (Mr. W. D. Reld), who 
reported-

Tin 0'22 per cent. 

\\ hile it is interesting to note that tin is present in the 
formation at a distance of over a mile fro.~ the exp?se~ 
edge of the granite, the ~a~ue i~ no~ promlsmg., and It 18 
doubtful if further work IS JustIfied ID the locahty .. 

The above result indicates, however, that the mmeral­
ising solutions have been active, and i,t is ~ot improbable 
that ricber deposits may be located m thIS part of the 
district. 

No other mineral deposits appear to have be~n located 
in this part of the disf riet, but it must ~e admItted .that 
very little prospecting has been done owmg to the mac­
cessii..;ility of the country. Similar country has ~een 
reported from the opp08ite (southern) ,ide of the Llttle 
Henty River, hut this country IS s~tlI less. accessIble, and 
i. practic-\Jly Urra incognita: It IS certamly favo,?rab~e 
for the dep...,sition uf suI phlde ores, and prospectmg IS 

strongly recommended. The occ.urrence of calca.reous beds 
is worth noting, as these are lIable to be replaced w~en 
mineralising solutions have bad access to them, formmg 
largE' bodie: of ore. 

As will be seen rrom the above notes, ~his part of the 
district was only broken into at a few. pom.ts, and. under 
the circumstances could not be examIned III detaIl, but 
the hasty reconnaiRSance made left very favourable impres­
sions as to the possibilities of the area . 

VlII.-CONCLUSION 

During his examination of the South Heemskirk Tin. 
field, the writer visited all properties on which he was 
aware that any work had been carried out, and although 
in many cases little is to be seen at the present time, the 
condition of the workings bas been described, even though 
no definite opinion 8S to prospects can be formed. Little 
need be said at this stage of individual properties, which 
have already been described, but it seems advisable to 
review the present condition of mining on the field. 

With only three properties being worked at al1 at the 
time of the wr.iter's visit, with a total of a dozen men 
employed in lode tin mining, and about half that num. 
ber working patches of alluvial ground, and acting as 
(,,Ilretakers, it is clear thai mining is not in a flourishing 
state in the district. This condition is certainly not the 
result of the mines being worked out. The total amount 
of mining work done is small, and out of an proportion to 
the amount of money which has been spent on the field, 
which must amount to several hundred thousand pounds 
since tin was discovered 40 year ago. Thd causes which 
have led to the present state of affairs have been traced 
as far as possible by the writer. in de'aling with the his. 
tory of mining on the field, and it is not proposed to 
repeat what has there been set out. Briefly, the main 
causes seem to have been incomplete prospecting of certain 
short rich shoots of ore, and exaggerated! reports of the 
results of prospecting work leading to a boom, when indis· 
criminate pegging of sections took place, and speculation 
was rife, and the premature erection of costly plants on 
undeveloped mines, leading inevitably to financial depres­
sion. Other causes, such as inaccessibility, the occur­
rence of pyritic ore, and (in a few cases, perhaps) mis­
management of properties, also contributed in a smaller 
degree. The main cause of the loss of confidence in the 
field was the extravagant and unwarranted expenditure 
on plant and surface works of money which should have 
been used in developing the ore-bodies. The writer is 
of opinion, however, that at at the present time the field 
is recovering from the setback it received at the period 
mentioned. Further prospecting has heen carried out of 
late vears, and has clearly indicated that S010t) at least 
of the old properties were prematurely abauJoned . and 
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that shoots of tin ore occur in some of the veins which 
should pay well for extraction and treatment under 
modern conditions. 

As pointed out in the course of this report two of ihe 
smaller properties are working at a profit, and several 
others have excellent prospects. In the case of the main 
property on the field (the Federation Mine), the immedi­
ate cause of the present ina.ctivity is want of capital for 
developmental work, several attempts to secure which have 
unfortunately failed recently. This property is com­
mended to the careful attention of investors, as it certainly 
has sound prospects, and under efficient management 
should prove a steady tin producer. Although the report 
on such a property cannot be complete without system­
atically sampling the various ore-bodies exposed. after a 
study of the principles underlying the deposition of the 
ore. various su!!~estions and recommendations are made, 
which, it is hoped, will be of some value in planning 
future work. 

A noticeable feat.ure in the case of 'Jeveral of the pro­
perties examined was the lack of system displayed in 
carrying out work at different points. With a given 
amount of capital available for mining operations. it 
seems superfluous to say that this capital should be spent 
to best advantage, but the fact remains that tbis has not 
been done. As a result of the expenditure of numerous 
small ~mounts in spasmodic prospecting in widely separ­
ated localities, in some ~ases the position at the present 
time is that no useful object has been attained for the 
expenditure of a total amount of several thousands of 
pounds, an amount which would have sufficed to carry (ut 
much useful and really permanent mining work, which 
could, moreover, have been utilised as a basis for further 
work, had the work been systematically planned. Future 
operations should be planned on definite lines. keeping in 
mind always the future development of the property, so 
that the maximum benefit may be derived from any given 
expenditure. 

The practice followed in one or two instances of work­
ing out only the very richest portions of exposed ore­
bodies, either leaving the seconds in litu or carelessly mix­
ing them with country-rock on the dump-heaps, is to be 
strongly deprecated. While a temporary profit may be 
made by employing such methods, the result must neces­
sarily be that the life of the property is shortened, and it 
hf\!5 in some c8:ses happened that mines have been nban-
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doned when only a comparatively small proportion of 
the actual tOllnage available has been extracted. Where 
t~is policy i~ bei?g cariied out, it usually means that the 
rIchest ore 15 belDg ext.racted without any corresponding 
developmental work bemg pushed ahead to provide "or 
an unmterrupted supply of ore. 

Another point to which attention should be drawn is 
the tendency to become somewhat careless as to treatmunt 
methods when rich ore is being treated, and to ~1'..n'Tle 
satisfied witl~ a good aggregate recovery, rather than 1 u 
constantly aIm at the very highest possible l)erco"t'.lge 
recovery. 

Mention should be mad.e of the occurrence of pyritic 
ore on some of the propertIes, as noted in the text ~f this 
report. The question of the treatment of this ore will 
have to be faCEd. in the near future. In the past the 
occurrence has caused trouble, and even led to the aban­
dOlln~ent of good shoots of ore, because of the trouble in 
dresslllg~ ,:,"nd ~he difficulty at the time of finding a market 
for pyrItic tin concentrates. This treatment question 
should be ho.nestly faced by the owners of those properties 
where. stanmferous pyritic ore occurs, and after careful 
samplIng, experiments made to determine the ID'>St suit­
able treatment process. The writer confidentlv believes 
that a successful method of treatment for these" ores will 
?e found with a minimum of experimental work, and the 
Important aspect then becomes the actual tin content of 
the ore. The question indicated should not be postponed 
until the oxidised ores nearer the surfacE' are exhausted 
as there is a tendency to adopt this attitudE' in some cases: 
The future of these p~operties must depend on the pyritic 
ores, and as such ore~ are being successfully treated else­
where, the matter should be confidently taken in hand 
without delay. . 

In .mining. operations the nature of the occurrence of 
th.e tm ore lD. t.he deposi~s should be carefully kept in 
mmd. Pas~ mlDlDg operatIons, thougb not extensive, have 
shown ~hat It usually ~u~s in definite shoots, which, while 
:verv nch. ma.,· be ?f h~Ited length and depth. although 
l~ some cases t~e dmlenslons of particular shoots are con­
~lderable. ~t. IS note~orthy that although in several 
Instances mmmg operabon~ at that particular point hav" 
ceased when the shoot beIng explOIted has cut out, in 
cases where a. reasonable amount of developmenta.l work 
has been carrIed out, the presence of other shoots of ore 
has been demonstrated, both laterally and veortically. In 
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several instances rich shoots have been located accidentally 
in close proximity to worked·out bodies of ore. In the 
writer's opinion, such a general

ff 

statement a~ has be~D 
m.ade from time to time, that on Heemskirk the till 
does not live to depth " is quite unwarranted; certainlv, 
insufficient deep mining has been carri.ed out to just~fy 
.mcb a statement, and the evidence prOVIded by sucb mlD­
ing work indicates clearly that tin ore does live to depth. 
This question has been dealt with in the course of the 
report, and the opinion expressed that conditions are 
favourable for a continuation to depths beyond the reach 
of economic mining of the tin ore. The noted occurrence 
of the tin OTe in defined shoots, however , strongly empha­
sises the necessity for carrying out sufficient develop­
mental work before erecting treatment plants, and for 
keeping such developmental work pushed ahead of actual 
ore-&traction operations, to ensure a constant supply of 
ore for the batteries. It is the neglect of these precautions 
which has directly caused the failure of some of the min­
ing companies in the district durin~ the past. 

In working the ore-deposits it IS important that the 
structural features should be understood, and it is hoped 
that some of the notes given will be useful as guides in 
the elucidation of some of the problems to be encountered 
by the mining managers, to whom are entrusted the work­
ing of the properties. The structural features are of 
especial importance in the case of the tin ore deposits in 
the sedimentary rocks, and these features have been 
explained as far as the present conditions of the proper­
ties allow of their interpretation. 

Isolated cases of mixed metals in certain shoots are 
recorded, where the separation of the various sulphides &.Jld 
the cassiterite will be fraught with real difficuliy: quantities 
and values of ore in such cases should first be deternllncJ to 
show how far experimental work should be carried. These 
cases are, howeVEr J the exception in the district. 

In addition to tin ores, there are developed ores of 
bismuth, wolfram , and Ilickel in different parts of the area 
examined. which deserve further investigation than they 
have hitherto received. Molybdenite also occurs, but unfor­
tunately in no case in sufficient abundance to becomp of 
economic importance. even with t he high price obtaining at 
the present time: fresh discoveries are possible at any 
time. 

The secondary tin are deposits of the district naV? pro­
vided in the past, and will in the future contil1l:e to I·ro-
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vide employment for a limited number of men, but the chief 
alluvial deposits have been worked out, and the future of 
the field must depend on the priJI!ary ore-dEposits. . 

The district affords natural advantages for economlC 
mining which must have an influence in bri~ging the field 
to its rightful position as a tin prod~cer In t~e fut~re. 
Mining to considerable depths from adlt levels IS possible 
in several cases, and the facilities offered for cheap power by 
the Cumberland Dam are exceptional. It is worthy of note 
in passing that in the North Heemskirk district falls occur 
on the Heemskirk River which could be harnessed t.o pro-
vide eleclrical power. . 

It is suggested that in a few cases an amalgamatIon of 
interests might have an advantageous ~ffect :m the. success­
ful operation of adjoining properties, If sat'lsfacto.ry 
arrangements could be made by the owners of the properties 
concerned. 

Owing to the facilities offered by a {arge tract of com­
paratively level country free of timber along the sea-coast~ 
surface prospecting has been carried out more or. less care­
fully in aile portion of the district, ~ut .t.he wnter would 
unhesitatingly say that the whole dlst~lCt has not bpp.u 
thoroughly prospEcted , and that certalll areas are very 
favourable for thE occurrence of payable ore-depo:ntl! The 
mountain country of the Heemskirk Range itself may be 
found lo carry tin are deposits, but the extr.e~ely ina~es­
sible and forbidding nature of the country milItates agalllst 
the prospector, and although the writer is of opi~ion that 
denudalion of the granite has not been so eXCESSIve as to 
have removed the tin veins, still it must be admitted that 
this area does not offer the same inducements to lhe pros­
pector as the marginal portion of the granite. 

The portion of the district which in the writer's opinion 
has not received the attention it deserves at the hands of 
the prospector is that includin~ the sedimentary. rocks 
forming the contact metamorphIC zone round the llmne­
diate border of the granite. These rocks are favourable 
for the development of tin ore deposits. The accidental 
discovery of the rich ore at Mayne's Tin Mine within such 
a short distance of an established mine indicates that the 
sedimentaries near the granite contact were Ilot pro9~ted 
for tin in the earlier history of the field , and even that 
discovery did not result in the vigorous prospecting of the 
country in the neighbourhood which might have been 
expected. Other valuable ore-deposits may occur, and pros­
pecting in the direction of the Little Henty River is recom-
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mended. Although beyond the bounds of the SOlltil 
Heemskirk district, the country between the Little Henty 
and the Henty Rivers is earnestly commended to the atten ­
tion of prospectors. Little is known of this area &t the 
present time, owing to its inaccessibility. but conditions are 
favourable for the development of ore depo~nt.:" and this 
area occupies a corresponding position wit.h regard to the 
Heemskirk granite mflllxi,j as the Zeehall field to the east. 
In the course of this report the relation of the granite to 
the ore deposits not only of Heemskirk but also of Zeehan 
has been referred to, and this relatiol1ship indicates that 
the area mentioned must be regarded as favourable for 
the development of ore deposits of similar type to i.hose 
known to occur in the Zeehan field. Whether ore-bearing 
solutions have been active in this area is for the prospector 
to determine, and the writer unhesitatingly recommends 
prospecting in the area. The country is mostly heavily 
timbered, and frequently carries thick undergrowth: the 
surface is irregular, being int-ersected by recent streams 
which have cut and are still cutting into an uplifted land 
surface which formerly had been worn down almost to sea­
level. 

The writer was unable from records available to 
determine the actual output of tin are from the South 
Heemskirk Tinfield , but has estimated that at least 600 
tons of till oxide have been produced. This figure has 
been arrived at after a study of the annual and quarterly 
reports of the Secretary for Mines, official reports all par­
ticular mining properties , and from information supplied 
bv individuals familiar with th-e mines in their earlier his­
tory. In some cases returns were quoted for the (I West 
Coast," and an estimate has been arrived at by noting the 
mines known to be- working other than those on the field 
itself , as well as Lhose in the district. and credit ing the 
latter with a fair proportion based on the proportion in 
years whel~ full particulars were available . 

Although the amount of 600 tons of till oxide is only 
an estimate. it serves to give an idea that some good tin 
shoots must have been worked. After reading the chapter 
on the mining properties, in which is fully described the 
work which "lJas been carried out, and noting the ore pro­
duced from this comparatively small amount of work, the 
writer would contend that a strong argument is presented 
for claiming further attention for this field. 

As to resources of the district other than those of mining, 
it cannot be said that prospects are very bright. The bulk 
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of the granite area is covered by only a shall0'Y layer of 
barren sandy soil and rubble from the weatherlI~g of the 
igneous rocks which in the more exposed portions sup­
porta only b~tton-grass. Clumps of timber occur in the 
more sheltered valleys of the Heemskirk Range , and. will 
serve to salisfy mining requirements, but are not likely 
to prove of sufficient. value , in t~ei.r present inaccessible 
positions, to be explOIted for sawnullmg purpos~s. To the 
south and east of the granite, the area occupIed by the 
basic igneous rocks and by the sedimen~ry rocks is usually 
fairly heavily tim~ered! and whe? ~hIS country towards 
the Little Henty RIver IS ope.ned up, It may ~e found that 
there is a certain amount of timber worth takll1g out. The 
soil here, especially that derived from th~ sedimentary 
rocks, is good, and some of this land, as for ~nst-R;nce along 
Pyke's Creek, would be very suitable for grazlIlg If cl~ar~d. 

It is on mining, however, that the future of the dIstrIct 
dEpends, and prospects are such as to w~rran~ the hove 
that. in the near future the South Heemskuk Tmfield wIll 
take its rightful place among the regular tin producers of 
the State. 

In commenting on certain of the ~et~~ds of mining and 
treatment in vogue at the time of hls VISIt to. the fi~l? the 
writer has not done so in any spirit of carpmg cntICIsm. 
but rather in the hope that the suggestions ofT~red .mar 
be adopted, confident that improvements ~n the hnes mdl­
cated will help to restore public confidence In. t~e field . 

In conclusion, the writer would express hIS mdebtedness 
to the reports of Messrs . G. A. Waller and L . K. Ward , 
which have been freely consulted 111 .the preparation .of 
this bulletin. He would also record hIS grateful apprecIa­
tion of the kindness extended to him by all with whom he 
came into contact during hls stay on the fiel~ : he would 
especially thank M-r. A . Yates f.or rendermg valua~le 
assistance in the field on many occaSIOns, and f?r supplymg 
much useful and reliable information concernlllg many of 
the mining properties which were deserted at the time of 
his visit. 

Messrs. J . H. S. Munro and J . Barclay courteously placed 
their cottage on the Federation Mine at the writer 's dis­
posal during his examination of. the d~str~ct, and he has 
pleasure in thanking them for thiS hospltahty . 

L. LAWRY WATERHOUSE , B.E., 
Assistant Government Geologist. 

L aunc .. ton, 15th October, 1915 . 



ApPENDIX I. 

NOTES ON I'I.ATI·:s. 

PI.AT~1 II.-Oeological Sketch-mop 01 the 8111lfh Tleemskirk Tin­
field . 

This map, as its titl(' states, purport8 to be only a 
sketch-map. Topogr'aphical features are shown in a 
general way only, and the contours are only intenci&'l to 
give an idea of the general nature of the topography. As 
explained in the text of the bulletin, the surface of the 
coastal peneplain is very uneven, although the ridges are 
of approximately the same altitude; no attempt has been 
made to depict in d(>tail the featurN. of this coastal strip. 
The map is based on th(' mineral charts supplied by the 
::\[ines Department, Tasmania. and includ{'1; portions of the 
charts of Heemskirk, Z<'<.'han, and :\fallalllla . 

P,.ATE IlI. - GeoIQlJical Skefrh Bulioll "" the Line AlJ- Dirrc 
fioll l\~. 55° E.: 

PI,An; IV.- Geolo(Jical Sketch Section 011 the Line rD- Diru­
fion X. 70° Jr. 

These sections are designed to illustrate the geologica.l 
structure of the district as interpreted by the write!, and 
particularly til(' relationship of acid and basic igneous rocks 
to the intruded series of sedimentaries. The writer desires 
to emphasise that, although vertical scales are shown on the 
plates, and tllf' surface profile has been made as accurate 
as possible by utilising this 8<:al(> to indicate altitudes 
above sca-IIO"'cl, the scale does '1lot apply to the underground 
contacts of the igneous rocks or to the contacts of the 
igneous rocks with the sedimontaries; this portion of the 
secti:m is intended to be diagrammatic only. In other 
words, the section does not pretend to indicate the exact 
depth below the surface at which the igneous rocks would 
be encountered. Plate III. shows that, in the writer's 
opinion, the sedimentary rocks exposed in the country 
traver8('>d by this particular line of section are resting on 
a foundation of basic rocks, which themselves are, in part 
at least, resting on acid rocks . 

PI,ATF. Y. - Chort 01 JJiuerol 8utio1l s 01 flu Heemd;irk District. 

This plate includes the mineral chart of the district of 
Heemskirk and portions of th£' charts of Z<>ehan, North 
Heemskirk, and l[allnnna, and is intended to show the 
numbers and nam('s of the holders of the mineral sections 
in the area dealt with in the bulletin. The mineral charts 
referrlO'd to are thos(' issued by th(' ::\iinC's Department, Tas­
mania. 

PLATE Vl. - Locality Sketch-mQp: The FederatiQ7I Tin Mine; 

PLATE ,-n.- Locality Sketch-map: Kel'Vin ami Mayne's Tin 
Jli1!es. 

These plates are sketch-maps only, bu~ illustra~ the 
descriptions given in the text C!f the bulletlll of part.lcular 
mining properties. Plate VT. IS based on the pl~te ~S8U~ 
by G. A.. 'Valier in his official report on the dlstnct 10 

1902, with ad~itions by the .writer, and also incorporates 
some informatlOll from a mille plan prepared by Mr. A. 
Yates, manager of the Federation Tin Mine. 
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~;Xl'LAXATION OF PHOTOGRAPHS. 

PUOTO. l.-Xotlu{or T(Hlrl/t(//ille Granite . 
The photo. shows a typical outcrop of " white" granite. 

with nodules of quartz-tourmaline, as describpd in the text. 
Being harder and marC' r('sistant to the attacks of weather­
ing agencies than th(' surrounding granite, these nodules 
stand out in sharp rciiC'f. The scale (12 inches vertical, 
12 inches horizontal) is shown. Just below the vertical edge 
of the rule is n narrow fissure fill{'d with black tourmaline, 
standing out in slight rC'lief, and cutting through one of 
the nodules, which obviously had previously consolidated. 
Similar narrow v('ins arC' shown on the lC'ft.hand boulder. 

PHOTO. 2.-POflOT(lInic riell' 0/ the rVlftbalarHI Dam. 

The photo. is taken looking in a south-easterly direction. 
The whole of the country shown i!; of granite. Typical 
rounde<l hills resulting from the weathering of this rock are 
seen. 

E is the l'mhankml'nt across the gorgc of the Cumber­
land Creek by which the whole of this magnificent 
bod.y of watf'r is stor('d. This emhankmpnt is on ly 
1 nhnin in length, and is th(' only work which has 
be~n n('C'Pssary to form this dam. 

B, representing another creek, now forms the by-wash 
by whiC'h tlle ov('rfiow water escapes through the 
short rac(' ellt a frw f('('t bl'low the normal ground 
surfa('l', TIl(> water irs dammed back for some dis­
tance beyond the left-hnnd edge of the photo., and 
from this low ground the country rises st('C'ply to 
the summit of ){t , AgllC'w, Th('se slopes are heavily 
timlx>rf'd. 'I'll(' country in the photo. is covered 
with button-grnf.;s. f.;crub occurring in the gullies. 
Thif.; platl~tltl, anothf'f portion of which is illus­
trated in Photo. 19. is at an C'levation of about 1500 
fe('t abon~ S('a-Il'nl. 

PHOTO. a.-Portion 0/ Wtltern .4.rea 0/ the Coa&tal Peneplain, 
This panoramic' vi('\\' was tahn from the top of the haul­

age-line at the Ferlern.tlOn Tin i\.(in(', and includes a view 
from south-\\,('st k north-\\·e!;t. Th(' whole of the country 
shown is of granit(', and thf' photo. illustrat('s the manner 
in which til(> p.cneplain is dis,",e<-lC'd by short consequent 
streams. The area is covered with button-grass, scrub 
occurring in most of the creek-beds. 

A ThC' Pulp. t R.ock illustrated in Photo. 12. 
B shows the position of the Cliff Tin Mine on the coast. 
C shows the position of the Cornwall Tin Mine on the 

coast. 
D i~ Gap Peak. 
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E shows the position of i1l'alll'ill(> Had.>Our. 
F R . Clarke'a )Iine (old Prin('(' Gl'org('), on Packer ' s 

Creek 
G Federation CoUage. 
R Area strip red and worked for alluvial tin, small 

patches 0 which occur at intervals over the plain. 
,J The tip of the 570-feet level (No.4 Adit) . 
K shows the position of the 5OO-feet level (No.3 Arlit). 
L The Federation battery and ooncelltratin~ plant. 
o Outcrops of quartz-tourmaline lode-formatIOns shed­

ding large quantities of detrital material. 
n The Trial Harbour-Corinna Road , winding o\'('r the 

pC'ncplain. 

PnoTo. 4.-Pa'1lorallt-ic View 0/ the Souther'1I Portion 0/ the 
('oastal Peneplain. 

The vicw is taken from the Spill' of thl' Heemskirk 
Range overlooking Sweeney's ~fin(' , and embrac"('s th .. view 
from the south-cast tllrough south to south-west. Tht:! fore­
ground of thc photo. is granit(', the contact with the Pre­
Silurian slate being sho\\"n aooroximately by the C'dge of 
the belt of timbf:'r in the linC' KJ.J 

A Cape Sorell. 
B ~louth of the Renb' H inr 

CC Mouth of the Little' Benty Ri"el', which herc flow8 
for about a milc in a meandering COllrS<' across 
th(' sand before entf'ri ng tIl(' ocean. The river 
sometimes cuts stra ight through the sand-bar, 
the conditions determining this change being 
discussed in the text of tilt' r eport. 

A BC represents the long stretch of sandy beach 
known as Oceall Beach, th(' entrAll('C to Mac­
quarie Harbour bl'illg n little to the I('oft of A. 

DO is a hilI of supposed Silurian sandstone (shown 
also in Photo ... i and 15), deR('ribed in the 
text. Between D and E Pre-Silurian sedi­
mrmts, \\·ith some lime-si'icat(' rocks inter­
calated , are exposed on the canst. Photo. 13 
represents a view along this strip of coast. 

~~ shows the hill of S('rpC'ntine near Trial Harbour 
on which are situated til(> works of the Nickel 
~eward ::\~ine. From E to F along the coast 
IS serpentlllC'. 

1" shows the position of Trial Harbour. 
G is the turn-off of the Trial Harbour Road from 

the main road, Z{'(>hnn-Corinna . 
GHHH shO\\'s the Zeehan-Trial Harbour Road following 

the coastal peneplain. 
JJJCC shows approximate-b' the (,Ollrs(' of th(' Little 

H enty River. 

PUOTO. 5.- Mouth 0/ tlte Little Htllty River. 
This photo. is taken from the northern ('nd of OC('8n 

Beach, looking about north. InsteaJ of cutting through 
t~e beac.h in a direct course to th(' ace-an the river, at the 
tlllW thIS photo. was taken , was meandering along the 
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beach, as ShOWll in Pboto. -I. The prominent peak in the 
ba.ckground is :\It. Agnew, with the Hecmskirk Range on 
t~e left. In the' mi.ddlp forC'ground is the edge of the 
Little Henty pen£'pialll , here very densely timbered. 

PHOTO. 6. - Typical 8celft f'" the SeO-coo3t formi1l(} the Weste'ffl 
BOUIHloJ'Y 0/ fhe 11f!f'"t~ki1'k 7'in/ield. 

The photo. was tahn from the Cliff Tin Mine, looking 
north-west. The rugged coast is formed by granite cliffs 
from 300 to 400 ,fc('t In height. The more rapid slope of the 
coastal pencplnm near the sea-coast as described in the 
report, is illustrated by th is photogr~ph. 

PHOTO. 7.- Panoramic I'i et{' 0/ 1'1'ial llu/'bou/' and Vicinity 
Lookina Sou.th. ' 

The hill~ i~ the f,?r(>grou~d on til(' left of the photo. 
are Pre-Silurian sedlm('utarlCS intensely metamorphosed' 
the co~~tt:y in the. middl~ for€:'gr<!und represented by 
ABC~EE. IS serpentln€:', while that In the background is 
Pre-S.llunan ~Iat~ and sandstonC', with the exception of 
the hill G, whICh IS probably Silurian. 

ABC This hill shows the position of the Nickel 
Reward Mine described III the text. 

A is the No.3 Adit. 
B the shaft. 
o No.2 Adit. 
D represents the l'C'mains of th<' j<'tty on which was 

landed all the mawrial for n emine amI. in their 
l'arly history, C'\'erything for th{' He(·rru:kirk tin­
field and for ZcC'han. 

EE Long jutting r('('f of serpelltin(' uncovered at low 
water , covel'ed at high \laWr, forming the southern 
boundar." of, the "so-('alled harbour , which is repre­
M:'nt€:'d b~' EED~. It \\'us u('cessarv for steamers 
to on('hol' !';Ollle distance out, and material had to 
be. IandNI b." bontf.; and lightf' rs. 

G Hill of pro.bably Silurian sandstone, grits, &c., 
shown also In Photos. 4 and 15. 

B :\Iouth of the Little· H<'nty River. 
J ):louth of HC'nty Hiv<'r. 

K Cape Sorell. 
HJK Ocean Beach . 

L :lIouth of :\Iontagu Creek. 
R is the. si.t€:' of the ?kl ton nf.;hip of He mine, with not 

a buildmg standmg at the present time to indi­
cate the <,xact position of the old l.ownship the 
whole area being covered with dense scrub. ' 

PHOTO. 8.-Fissuf"t!d Granite Cliffs. 

Photo. is taken from the Cliff Tin ~{ine , looking west 
and .show~ well the parallel fissuring of the grani~ 
descrlbed III tile' t~.xt. The fissures are brought into promi­
nence by \1'eathC'l'Ing, largely assisted in this instance by 
~alt water a.nd moist sea air. The effect of this fissuring 
ID dett:'rmllllllg the (·onfiguration of the coast.-line is well 
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shown. Large flakes of rock break away. and the sea 
l'ncroaches in narrow inlets along the line of strike 01 the 
hssurCb. 

PIIOTO. 9.-('oo1'Se-grain~d Pink Granite with Veins oj Aplite. 
The veins of aplite traversing the granite shown are 

quite characteristic, and are very common throughout the 
district. The main vein of aplite shown has been faulted 
and displaced several feet. The scale is approximately 
shown by the geological hammer. 

Pllo·ro. IO.- Nodular 1'ourmali'fle Granite. 
The photo. shows a characteristic outcrop of the" white" 

granite of Devonian age on the high ground in the north€'rn 
portion of the Federation lease. The quartz-tourmaline 
nodules frequently stand out severa l inches in relief, and, 
as weathering proceeds, collect on the hillslopes and in the 
creek-beds in great numbers. A thin plate of quartz and 
tourmaline is shown about the centre of the photo., and 
has resulted from the weathering away of the granite from 
a narrow fissure filled with the harder and more resistant 
quartz and tourmaline. The scale is shown in the centre 
of the photo. (12 inches vertical and 12 inches horizontal) . 

PUOTO. n.- Typical Granite CQU'ltry oj the H eemskirk Banae. 
The photo. was taken from the old horse-tram of the 

)<-'("dcration Tin :lIine, looking about north. It shows the 
typical rounded granite peaks of the Hecmskirk Range. 
and the> parallel fissuring of the granite described in the 
text. )Iany of the hillslopes are covered with button-grass 
and loll' scrub, but in all sheltered gullies thick timber and 
very dense undergrowth flourish. 

POOTO. 12.- Pltlpit Bock. 
This rock (referred to in the text) represents a residual 

weathered boulder of coarse-grained pink granite of 
Devonian age. The photo. shows the eO'ect of weathering 
and changes of temperatnrf> on such an exposed rock , 
thin plates flaking off from time to time. An idea of the 
size of the boulder is given by the camera bag at the foot 
of the boulder. measuring 12! by 7i inches, and the 5-feet 
stick a!ongside the bag. The rock stands on a ridge a 
short distance from the edge of the cliffs, and is said to be 
visible for many miles out to sea. and forms a landmark 
for the surrounding country. Its position is shown at A 
in Photo. 3. Elevation, 450 feet above sea-level. 

PHOTO. 13.- Differential Weatheriflg 01 rnlcareous Bands in 
Pl'e-Silurian Sediments. 

The exposure illustrawd is on the sea-coast, about 1 mile 
south of Trial Harbour, and not far beyond the boundary 
of the serpentine. The Pre-Silurian sediments in this 
1000aiity consist of slates and sandstones, usually indurated, 
with intercalated calcareous bands sometimcs converted to 
lime-silicate rocks. The more rapid erosion of the cal-
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care-ous band!; at thil> spot gives the rock the honeycombed 
appearance which is w('11 illustrated in this photo. The 
scale is indicated by the 2·(('('t rule bent at right angles. 

PIIOTO. 14.-F'ult.ed J.;)n-Sifurian Slatts. 

This exposure (in a sid('-('utting on th(' ZeC'han.Trial Har­
bour Road) of Prc-SilurinJI slates illustrates well the anti. 
dinal and synclinal foldiug which han' been induced in the 
sediments; although at practically all points where 
exposed tlw se<iim('nt .. show signs of intense crushing, it 
is exceptional to find 811('h a good example of folding as 
that illustrated. 

PHOTO. 10.-Coastal Exposure 01 Pre-Silurian Quartzites utHl 
Slates. 

The rocky point illustrated is about 1 mile north of the 
mouth of til{' l.ittlC' H r> nt," Riv('r . The ~f'diments conSist 
herc of quartzites, with alwrnating bands of sla~, the 
whole series showing signs of intf'nM' erushing. There is 
a tendency all along thi~ ('OMt, where the rocks are 
developed along the sea-bonrcl, for such hard rocks to form 
projfC'iing points. TIl(' hill in th(' middle-foreground is just 
north of the Litth· Hcnty Rin'r, and iii of sandstone and 
grits, which are probabl.,· of Silurian age «vide text of 
report). 

PHOTO. 16 - ('Mulaf ('Iill.~ .,/lfJlI'iIlY (lTonitf'-8Iate Contact. 

About 1 mile north-\\'cst of Trial Harbour. The granite 
(on the left of til(' photo.) is of Oevonian age, and is th£' 
eoars€-grain('d pink variety. The slatt' (showing as a black 
outcrop on til{' right of til(' photo.) is of }'re-Silurian age, 
and is intenSt>l.r metnmorphos('d, abundant amphibole, 
biotite, quartz, &c .• being deve>loped. The cliffs at this 
point rise to a he>ight of 400 fect · abov(' sea-leve>l. 

PHOTO. 17.- Xellolilh nf Slate i1lcluded il1 GTO'nite. 

This interesting occulTcnce is situated at the base of the 
coastal cliffs, a few frot aboVe> s('a-Ien'l , about 1 mile north­
west of Trial Harbour. In the> right-hand top corner of 
the photo. the actual con tad of granite and slatc is shown; 
the actual graniw C?ntact is about 20 yards to the right 
(south) of the xellollth. The block of slat£' shown in the 
centre of til£' photo. has bc-COI1l(, detached from the over­
lying rocks while th(' granite rO<'k-ll1aAA \\'aR still moltcn 
has sunk sam£' distanc(' in th(' lUolte>n mass, and bee~ 
l'nclosed therein II"h£'n tht" J.;ranit(' con<;olidated. Thp block 
iii completely includ£'d in th(' granitf', its size being shown 
by the scale (12 inclws vertical, 12 inches horizontal) photo­
(!rap~ed. . TIl(' rock is int£'nS<'ly m(' tamorphosed, as 
de.<;c rlbed .111 the:- t('xt C!f the report . The granite is the 
coarS4::'-gramro pmk varl('t~· of Devonian age and the slate 
is Pre-Silurian. ' 
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PUOTO. 18.--U"e3tern Purtion of the Federation Tin Mme. 

The photo. shows the gorge cut by a branch of Packer's 
Creek into the granite, and al~o th€' button-grass c~vered 
hillslopes with abundant grantte outcrops. The heedom 
from timber is noticeable. 

A The highest point on the Federation lease~ .about 
1800 feet above sea-level, marking the pOSitIOn of 
Munro's shaft. 

B shows the position of the \Vhip Shaft. 
C the 500-feet (No.3 Adit). 
D 570-fect (No.4 Adit). . 
E The top of the old haulage-hne (the point from 

which Photo. 3 was taken) and the position of 
Yates' I .. evel. 

"~.I The old haulage-line by which ore wa~ removed to 
the battery, now in a state o~ disrepair. . . 

F marks the position of th£' discovery of. rICh till, 
which was afterwards worked by the tnbuters by 
an open-cut. 

G is the tributers' tunnel driven to communicate with 
the pipe workings. 

H Gray's lode. . 
J The Federation battery and conc('ntratmgJlant. 

K K Branch road connecting with the main roa to Zee-
han. . ' d I 

IJ Alluvial workings from which some ~IO a~ a so some 
good wolfram were won, as descTlbed 10 the text. 

The group of working~ shown are k~o\\'n as the "~es~rn 
Workings. The photo. IS taken lookmg east. The ridge 
in the background slopes eastwards to the Cumberland 
Dam. 

PHOTO. 1'd.-8oulh-Eastem Portwn of the P'edemtion Tin Mine 
and ('llmberlwnd ])Ol1t Plateau. 

From the ridge in the left background ~f the photo. t~e 
slope is westward to the coastal peneplam , as shown m 
Photo. 18. 

A The ::ighest point on the Federation lease, marks 
the position of Munro's Shaft (compare Photo. 
18). 

B The Air Shaft workin~s. 
C 'rains heap, described til the report . 
D The Long 1'unncl. 
E Site of residence of the manager of the old Cwn­

berland Company. 
FFFF The old tramway of the Cumberland T.M. Com­

pany by which ore was conveyed from the Long 
Tunnel to the battery for treatment. . 

G The Federation pack-track after crossmg the 
embankment of the Cumberland Dam. 

HHH The Heemskirk Range . 
• TJ Arms of the Cumberland Dam.. . . 
K Eastern workings of the Federation Till Mille. 
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PHOTO. 2O. - Badiating Black Tourmaline. 
:rhese specimens \\'ere collected from the old Cornwall 

MIQ~ on the sea-coa~t, which provides magnificent cabinet 
specimens of t~e mm,era!. The radiatin~ habit from a 
~ntral nucleus IS \\"(>11 Illustrated. Scale of mches is shown. 

PUOTO. 21. - Mayne's Tin ~lli"f Tl'orkill(J'" 

Tht:. photo. ~iv£'s an exc(>llent ide'8 of the way in \\'hich 
work was canted out at Ma,vD(>'s Tin Mine. This photo 
"hould be compared with Plate VI. upon which it throw~ 
~. good des! of light. (.tich tin ;\'88 found to occur at 
(u{fer eDt pOints ?" the lllllsiopo, and was extracted with­
Ollt any systematic m<'thod of working and treated in sluice­
bO,xes .. Most of th(> dump-heaps shown in the photo. carry 
faIT. tm values. The photo. was taken frl1m No. 5 Cut 
lookmg nort~. The various open-Nits are numbered U; 
l'orre~pond with thoS(' shown on Plate VI. The country­
rock 10 thf:' foreground is Pre-Silurian sandstolle and slat.e' 
that ~f the . H('emskirk Range, in the background~ 
Devoman gramte. 

A No.1 Open-(·ut. 
B No.2 Open-cut. 
e ~o. 3 Open-cut. 
D No.4 Open-cut. 
E Shaft. 
F Entrance of tunnel driven through the hill. 
G Wor:k!ngs on pyritic formation. 
H Ppsltton of wm7.e from No.2 Cut. 
J SIde cut from No.2 Open-cut. 
K Camp. 
L Dam of the old Orif'nt Company. 
l\I )It Agnew, with other peaks of the Heemskirk 

Range to the left, 
NNNNN shoW's the approximate cours(' taken by the 

pack-hack constructed over a saddle of Mt. 
Agnew. 

o Approximat(' position of Cumberland Dam 
PPP Pykc's Creek. . 

R Appr:oximate position of Healey and Mcivor's 
MIIlP 

S Approximate position of Sweeney's Mine. 

PHOTO. 22.-Kelvifl rll'ilfiollu') Til1 .lIi1lt , 

. The photo. shows the' plant of the Kelvin Tin )line· the 
}Ight .three-head battery is driven by a water-wh~1 (o~ the 
ar SIde of .the shoo), the pulp being fed on to a WilOey 

tybJehand slimes over short canvas tabl(>8 shown in the right 
o t ~ photo. Ouartz-tourmaline outcrops occur on the 
sumnut of the hill in the I€'ft-centre of the photograph. 
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APPENDIX 1] L 

THE H~,E)JSKIRK }IASSIF- ITS STRl"CTUHE AND 
RELATIONSHIPS. 

By 1.. KEITH WARD, B.A., D.E. 

(With Two Plates, Nos. XIIT. and xn°.) 
\Rel>rlnted from Proceedings of Austra.lasian Assocla.tion for t.he 

AdvILncement of Science, Vol. XUI., DD. 165·175.) 

1 .-II'TltOD UCTlON. 

Most students of that branch of geological enquiry which i8 
concerned with ore-deposits have within recent years cOf!1e to 
heliev(> that a large number of ore-deposits aTe gen~tlcally 
related to masses of ignf'ous rock material which are to dl~erent 
d(>~rces exposed in the immediate ,;icinity o.f the, ore-bodies. 

With the progress of systematIc mappmg It bas become 
apparent that ore-deposits are distributcd uIl:evenly among th.e 
rocks of different ages, and that thus the periods of <?re-depos,­
tion ma~ be determined. For example, the majority of the 
ore-depoSits in Tasmania are distributed through rocks of which 
the age ranges betwec~ the Pre-Cambrian and t~e Silurian. 
Looking at the matter ill another way: those portions. of Tas­
mania in whicb the Permo-Carboniferous, MesozOIC, and 
Cainozoic rocks are found at the surface (with the exception of 
one small r{'gion) (I) carry no primary metalliferous deposita 
of matl.'rial importance. 

By the comparison of the agp of the ore-bodies and that of 
the a'isociat£'d igneous rocks It has been found that there is a 
definite time relationship betwe£'n igneous invasion and ore 
dcposi'tion in many different parts of the world. 

Th€' statement of the historical aspects of ore deposition has 
b€'en macI(' for America by ,Yo Lindgren,(I) for the British Isles 
by A. J(. ~"'inlaysou,(J) for various regions in Europe, Africa, 
and Asia by L. de' Launay,(4) and for Tasmania by W. H. 
Twelvetrees.(I) 

Tn the discussion of this problem there are two rather differ­
('lit lL'ipccts which should for som(' reasons bf' kept distinct. 
TIl(' aut 'lor would lav stress on the distinction between the 
"metallogenetic ('poch" and the "metalliferous province "­
till' relation in time md the relation in space. This distinction 
must be borne constantly in mind when ge-neral problems con­
cerning or('-d('o~ition are under diS<'ussion; (or in those cases 
in whieh ore-deposits have been formed in a sin~le region at 
different periods a certain confusion may re.<.;ult.() 

(I) The vicillib of Port C}"gile~. 
(2)" 'l'be Gol(1 Prndudion of North Alllt"ricfl. ·· (Traul!. A.I.M.tL Vol. XXXIII., 

}fa'!. PI). 7~~~); III~o •• Ecoll('Jnlc Gt'( Iq,a:· Vol IV,. ~o. 5, HXXl 
(a) Q.J 0 R , Vol 66. 1010. pp 281·29fI 
t~) IM(I, lltera.ture qnote!i In footnote 011 ]) 2M1 

1
5) Gool Burv T8.8 Hulletm No 9 
6) A M FiniI'L)IIoll {lot rll ""I,mJ seeks to a.vold such cOllfUlllon by in~ro­

dnoing luch & term &8 I'L" metallogenclic inlier." 



4~2 

I~ is regarded by petrologists as an established fact that 
pI rlOd~ of . ig~eous a~ti"ity ~la"e been, throughout geological 
history, <:omcldent with perlocis of crustal deformation, and 
that the sites of crustal movement ha,-c \wen the sit('S of co-ordi­
.J8.te igneous invasion. C) 

. By a number of mining geologists a paralld claim is made 
VIZ" that periods of ore-deposition have in like manner cor: 
responded in time with the periods of igneous invasion.(') 
. TIl(> coinci4ence of mineralised areas with areas marked. by 
Ig~~us ~nvaslOns has already bC'C'n referred to. Hence relation­
ship In tllne mus~ be considered with relationship in space. The 
!gne~us rock~ winch arc found associated with oro-deposits are, 
III ,different places, products of di(f('l'C'ut phases of igneous 
a~tlvlty. In the present paper thC' author proposes to briefly 
diSCUSS. the form and relationships of certnm products of the 
plutotllc phase from the points of view indicated above. 

The que~tion is one req1!iring discussi~n in the light of data 
to be prOVided by many dlff('r('nt metalliferous pro,·inces. The 
present paper has. been ":ritten in th(' .light of the evidence 
presentrod by certam gramte llJaSS('s which play an importa.nt 
part. in the geological history of North(>rn and "~estern Tas­
mailla. Tncid('ntally, the intrusive rocks which nre to be 
referred beyond doubt to the same source as the plutonic rocks 
are mention('d, and all are shown togf'th(>r upon ol1e of the 
sk('tch-maps which aC('ompany this pap('r . 

II. 'rilE PnOXUI\TE SOlJRCF. OF JGSF:OUS ROCKS\l'J) :\IETALJ.IC 

OnF.s. 

Von{:er~ling th~ ultimate origin of igneous materials little 
"!-,n b.:' stud tl~at IS not based upon til('ories of cosmogony j(') and 
~1Il('e the primary source of all metallic orcs must needs be 
Ign('ous mate~ial,(") .the ultimate origin of the ores cannot be 
traced back \\'Ith cerbtude through the more or less hypothetical 
stages of th(' early history of thC' earth. ' 

W(' must he. co~tent f.or til(' present to a ccept only certain 
broad gelleral1satlOn~ wtth r('gard to til(' composition of the 
earth as a whole. With respect to the distribution of heat and 
the physical conditions in the interior we are not for the 
purposes of this paper, concerned. The author feel~ that we 
n~ay safely accept the following statements as being substan­
tially true: -

1. That the interior of tIl(> ('arth is largelv composed of 
metallic ir;tgredicnts- the " barysph('re , .. of Posepny(ll) 
or the" mfe" of Suess.(II) 

2 . That these metallic ingr<'<ii('nts arC' expelled from time 
to time into the outer portions or the earth's mass and 
thus come into place in the zones which are open to 
geological in\'~stigation. 

(7) ~ ~&rker; ""he :Satural HillA'lry of leneoua Hackl," IJ. 13. 
(M ) 11118 correspondence in lime III ill mOIJ' e'l.fMM r.,II.U,· the IIlOS' conclusive 

pr?Of of the geoetic relationship lJe~woon the IilrleOU8 hodle. and th .. lI.>;'>OCia~ 
mmera.! deposits. 

(9) ,·lttt A. Harker; "The :SaturlLi Hillt.or,' of [gIlI'OUI Rock8 .. IJ 13 
(10) l'/f.'~ .1. F Kern)): .. Genelli8 of Ore DeJ)OlIiLII" (A l.M.F.., I;. (.tit): II.nd wAny 

other writers PIlJl8Im. 
(III ::Gelletlia of Ore DerI08it9" (,\.I.:o.(,E,.IJII. 11.78 nn. 
(12) The Fa.ee of ihe F..arth." \ '01. tV., p. 641. 
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Of the IUrochanical processes involved in the upward migration 
or the hcal'Y metals but little can be inferr~. . 

It is, in the opinion of the author, an mdubttable (act that 
the metallic cOIlk>nts(ll) of at least many ore-deposlt.s have 
ascended in assD{:iation with much larger masses or IgnC?us 
material of different composition. From the ascendmg 
materials, in certain cases at least, three principal products 
are deriv('d, viz. :-

1. The igneous rock masses (ma.inly non-metallic): 
2. ThC' metaHlc ores and many of their gangue n~lIleraI8. 
:3. The juvenile or magmatic vapours and solutIOns. 

Rathcr than state that the igneous rocks or vapours have 
sl'T"ed as carriers of the metallic ores, the author would affirm 
that a.ll three groups together constitute the rC'al essence of 
the magma. 

Ttl(' qu{'stion of the relationship between. the I~letall.ic ores 
and the ignrous rock-masses demands a detailed dISCUSSion .for 
each r('gion in which the relationship may be dcclared to eXist. 
.A study of one such region(U) has been made by tll(> author, 
and his conclusions stated elsewhere. 

In som(' ('ases the metallic ores $ore disseminated through the 
igneous material with which they have ascended j in other ca8~ 
thev h&\'e been collected with the assistance of the magmatic 
vapours into certain foci, from which they are expelled during 
thc final stages of consolidation. . 

In either case it is ('vident that the metallic ores and Igneous 
r()( .. k mat('rials have ascended together rrom thc deeper portions 
or the ('arth's mass. 

With regard to the separation of the metalliferous magma 
which BS('elld('d in the Heemskirk-Comstock-Zechan district 
into its S('veral component parts, th(' author has claimed that 
a '-Ny definite succession of en'nts may be detected from the 
field (>vidC'nte. In the evolution or the magma towards the 
solid I)tat(' it appears perfectly c('rtain that the granite is the 
('arli".t I>rodu{:t and that the orf'-d r-p0f>its are the latC'st pro­
ducts of eonsolidation. 

With thC' completion of tlw process of co,:,solidntion the 
pC'riod of igllC'ous acti\·ity and the meta!iogcnetlc epoch cl<?s~d. 
It is dainwd b" the author that fhe period 01 COm1)lete soltdlfi­
('lIfioll (II the 'lI'lwle /lWf/lnO (/lId the pel';od 01 ce!fsatiotl 01 
primary o/,p-depositiorl (lrt' roillridenf ond CO-OJ'''ifwte lOT thi, 
' ·PI}iOIl. 

It is highl~' probable that this statement, advanct'd with con­
fidNIC<' for the region mentioned, is applicable also to the other 
oc{'unences shown on the maps, in which like igneous rocks 
arE' af;Sociated with like ore-bodies. 'Vith regard to the par­
ti('ular r('gion mentioned the field (',-idenc(' appears to be pa.r­
tic'ularly conclusi,·c. 

IlL- TilE STRt:'CTll ltF. O~' THE. HF.~~lISKlIlK )lASSIP. 

«(I) Thl' l"i.,i1Jie r07llollr.,.- From the progr('ss of erosion in 
the r('gion to which special reference is h('re ma.de, we are 
enabled to form a reasonably complete m('ntal pictnre of the 

(13) With rl'glLrd kI the Tertiar)' annesitic J(oMftelds. Or. Ma'eolm MILCTAL'fen 
baa put forward olher hn:ootheses. ""It "Gold." 10Cl8.11. 61 . 

(H) The Heemski'fk-Colllstock·ZcehAIl regioh C't W6I'oorn ""'l m"Rla. 
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upper portion of the sum total of the consolidation products of 
the ma~llla as they would have appeared before erosion-with 
~II the .lntruded. rock-mass<'S stripped from them- in the district 
,mm('d,ateb: adJRcen.t to the Hcemskirk RangC'. 

The granite masst./ of H cemskirk appears to have possessed 
an arched or domC'-hke Burfae£>, from which certain tongues or 
narrow ri~ges (of grallitc porphyry) ext<>nded upwards. 

. TravcrslDg the smooth surface of the granite, and even cut­
tlDg across ~he apophySl's of granite porphyry. the tabular 
~ykes and V~IUS o~ lat('T datC' have formed ribs or flanges stand­
mg out far In rehef abov(' the granite boundaries. This much 
we ~ay dedu?c f,!"om th(' study of the present features of the 
granite IllaSS1/, Its borders , and the immediately adjacent 
country. 

(fJ) The InvisiMe r01llour" .- (i) fn a horizontal direction.­
'Vhen the immediate vicinity of th(' expos('d massif is left the 
men~al ~onstru~tion of the form is to bt' made only by' the 
applicatIOn of mferC'llc('s to be drawn from observation. The 
upper boundary of til(' granit(' dips b('low the intruded rocks 
and has not bc{'n cncountered in mining operations. But the 
subterralleaD; e~tt'nsion of the granitic portion of the magma 
beyond the IlImts of th£' exposed mauil of Heemskirk may be 
from field eviden(·c, rC'gardcd as certain. I 

Dykes ~f g!"anit(' porphyry are found at several points in the 
Zeeha~ dIstrict, and mu~t of necessity imply an underground 
~xtenslOn. o~ the magma III th~t dir{'c~i0l'! . ~o less significant, 
1ll.the OOllllon of tht' author, IS the distributIOn of the mineral 
VelDS, which are, nc(·ording to his view, also deri'·atives from 
the same mother magma. 

Th: horizo.ntai contourJ" of the invisible extensions of the 
graTllte "!lasslf may ~hus. b£' .to SOlll(' d('gre£' determined by the 
observatl~n of the (hstrl~utlon of th .... dykes and veins at the 
surfa~(\ If t~e hypoth£'s,s of th£' author with regard to the 
genetl~ relatIOnship ~e~we~n the ore-bodies and the igneous 
rOf'ks IS true. 'TIl(' h'~'tabons of .such a method of mapping 
th(' underground .x t~IISI~)JlS ar£' obVIOUS. 'The amount of erosion 
subsequent to consohdat lyn , the d('pth of tIl{' granite below the 
present surface, til(' v£'rtlcal extC'nt of the dykes and veins and 
the ('.as(' or diffiC'ulty with which surfaee phenomena ma:y be 
examllled, all mfluence the degree of success which anv ·such 
att~.lllpt may attain. . 

(II) ~n a vertical dir('('tion. - " Tith regard to the vertical 
extenslOn~ of th~ ('once~led portions of the granite massif, stilI 
greater dIfficulties are Illvolved. Here we are confronted with 
~he gr~at problem of the st~lIctural features of a great plutonic 
IlltruSlOn-a problem to whIch more than one solution has been 
offer:ed. One of the objl'cts of this paper is to offer a brief dis­
cussIOn of one aspect of the qUN,tion from the point of view 
of the student of one genesis. 

The ~~anite mas.,!! of th(' HC'<'mskirk Range would , in all 
IJrobablhty , be claSSIfied by difTer£'nt grologi'its under different 
names , according to individual taste nnd usage . 

. An ftdmirable comDendium of ('xisting nomenclature has bC'en 
~I"~n by Professor R. A. Dal". in his paper on the" Classifi­
catIOn of Igneous Intrusi,:e Bodies,"(") to which rf'f(,l"enc(' is 
nere made on several occaSIons. 

(U~) J9urn. Gool. Vol XIII.. Ifl().j. IlP. 4&'hSOH. 
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The igneous 'nuusif under discussion is one. of which the out-. 
..,;t"otJ occupies a considerable area (a.~p roxlma.tely 3? square 
miles) and which appears to descend With steeply slopmg Sides 
below'the surrounding rocks. Such a mass would probably 
be termed by different geologists a stock,C·) boss,(U) or batho­
lite (") and being thus namro, one most important structural 
hypothesis would be impli~d, viz.: that .with in~reasin~ depth, 
th(' nrea occupied by the Igne~us mass IS ev~r tIlcreasmg, and 
that the upper portion of th(' Igneous mateTlal resu; only upon 
the more deeply-seated part of its own mass·C') 

It is to this view that the author woulo demur from the 
consideration of the field relationships of tb~ ore-bodies which 
are believed by him to be genetically related to the granite, as 
has been discussed elsewhere. 

The grounds for the author's objections are largely hypo­
thetical, but are based upon a hyp~!'thesis constructed from the 
evidence of actual occurrences. 

The points upon which stress is here laid are four in llum­
ber: -

(1) The ore-bodies of the region a.ppear to constitute a. gene­
ti cally related series, of which til(' se,'eral type!'o are on the 
whol£' distinct, but connected by " passage-types. " . 

(2) TIl(' ore-bodies of one type arC' not known to Intersect 
those of another type. 

(3) The roots of the ,'e in seri('s appear to be, beyond all 
shadow of doubt, direct products of diffl' rC'ntiation . 

(4) The period of primary or£'-dC'position appears to have 
terminated abruptly. 

'''hile the cooling of the magma a~ a whole may well have 
extended over a long period, the m£'tallof£'lletic epoch has been, 
according to the views of the author, 0 relatively short dura­
tion- bep:inning when consolidation was already far advanced, 
and itself marking the utter termination of consolidation. 

If the bntholitic structure £'x ists, it is difficult to bl'iieve that 
existing facts of occurrence could ha"e rcsulted. For then it 
appears probable that consolidation would 11av(' ('xtend('d over 
a much longer period, and that from tim(' to tinl<' the deriva­
tives of successively deeper p01·tiolls of the magma would have 
b('('n extruded. The r('suit would undoubtedl\" be a marked 
int('rsl'ction of the older ,-eins characteristic of olle zone by 
young<'T veins charactcristic of a high('r zone, as th E' source of 
the vein-matter became deeper and deeper, through consoli­
dation of th(' magma. 

It appears to the author impossible, in view of the fil'ld evi­
dC'nce, to admit the alternativ(' "iew of a batholitie mass in 
which thl' mineralisers and metallic ingredients havl' floated 
to the top and there colloctro in a reSC'rvoir , SO that the metal­
iogenetic £'poch closed, not with the completC' consolidation of 
the magma, but with the exhaustion of the reSC'n-oir of mineral­
isers and metals The observed facts point to a general, if 

\l6J fbitJ., p 502. 

~ :~: ~g::.: I;!;;.~~. Note: The J.~n..:li8h lI ilfU!e of 8. termilll\.\iun ill '-he' 
ra.ther than ·ith· is bere followed for all 8ueh wonib. 

(10) ibid., P 506. See also .J. Ha.rrell: "Oeolo/ol)' of the l\!IU)·s,·U le Mining 
Di iltric~. i\lontano.": Prof. Paper No. 57. U.S.A. Gooi. SUn'. 1907. II. ItiK; aud E. 
Suess: "The FllCe of the Earth.'· Vol. IV .. I)· 561. 
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irregular, distribu'tlOll of Illetallic ingredients and mineralisers 
thr0!lghout ~he whole mass of the magma, or at least through 
p,ortlOIlS which have ~h\'a:rs po!';..':>es.<;('(i very different altitudes 
s ince they reachNI thelT mutt en place. 

We therefore appear compell<'d to adopt the ,·iew that the 
~a.!>s of tht> ~nagma is limited. Th(' substructure of the Heems­
kirk Hauge ~s Dot an e\'C' T-expa nding mass of granite which is 
{'olll1(;ct~d \\"Ith the ~('t'P{,I' portions of the earth. When once 
the IlDlIt('~ mass of Igneous material has pass('d into the com­
pletely sol~d state, all conne(:~ion with the abyssal re~ion has 
Jx.en effect,lve!." scaled up. Tlw; viC'", implies the nec('ssity for a 
very defi',lIte ,')offom to the .gr(>n~el· part of Hc(>mskirk I1/.Qssif, 
above which he the magmatle foel wil(,llcc the or('-deposits have 
beC'n expell('d. 

What, tl~('n, arc we to eall th(' H(,(,ll1skirk lIla.!.~if? The only 
term appllea.ble appears to bf' that inv('nted bv Professor 
Daly -chnnollte . Thf' dC'finition of a chonolit(' acco~ding to the 
creator of the term, ise'): ' 

. " An ig~('()us body (0) ink(·tt'd into dislocated rock of any 
kllld stratified 01' not ; (Ii) of ... happ and relations irregular in 
the sc:ns(' that t~ey are not tho~(> of a true dyke, vein, sheet, 
lacc<"?lIte, b'ysmahte,. or Il('{'k ; and (r) composed of magma either 
pa.~lvely sq~eezed mto a subterranean or orogenic chamber or 
ac-tlv('ly forclDg apart til(' (·ou ntry-rocks." 

TIl£' form of the particular mass under ('onsideration is 
probably extrell~ely com pie-x. 1'he vi sibl(' outcrop resembles 
~h~t o~ a bathohte or stoek; but as has bc('n indicated above 
It IS highly I?robable that this I)articular outcrop is that of ~ 
mass. possessm.g some of thf' features of an irregular trans­
g,ressn:-e laccoh~.(tI) J~ remains still to investigate the rela.­
tlOn~llI'ps of this. chonohte to the other n('ighbouring outcrops 
of Similar materl.al, and to those. mass('s which hav(' not been 
revealed by erOSI?n, but the eXlstf'nee of which Wl' surmise 
fr~)ln the observatIOn of dyk('s and vf'ins idf'nticol in character 
With those found in association with known outcrops. 

IY.- Tnt; Ih:LATJOX Ot' Tin: Htr.t:.\lSKTHK :\fM~SJ .F TO NnGItBOllR­

(XG :\f"SSH'S nt' SUIILAIt CO.\II'Oto;lTTOX. 

Tf tIl(> cOll.t('ntion f"!f ~Il(> author with rf'gard to til(' nature of 
tl~(' R('!'lm.klrk. nw.~.~lf !S SOl~ lld , c('rhin difficulties attend the 
dH,(·Il.SSJOIl of Its relatJOn"lllp to the other df'v('lopments of 
g!,alllte .at tb(' Xorth Pi('man and th(' ~ff'rf'dith Rall~c. These 
<lIfficultles are not m('t \\'ith if the batholitic hypotll£'sis with 
regard to the substrm·ture ~f the HN'mskirk 1IIf1.~.,if is sup­
p~rtcd ; for the outcrop" mentioned (togC'thf'r with s{'\'eral others 
1."IIl.g to the northward , and shown also upon one of the maps) 
ma~ bt'. r~garded as. the surfa(-(' (,XPOSllr('S of one great granite 
mass. \1 hlch und{'rh~s an ~xtrelllely large proportion of Tas­
mania. All geological f'vlden{'(' ~upportl; the view that all 
till'S,:" granit~s ar~ deriw>d from thf' !'.amc source. and that thev 
:ltt!,lnC'.d th(,lr 1111." ftl pfarf syndlronously . -
. 'et If a ehonolitic form ~ as.<;iu;nC'd to each nw.uif, a con­

tlllUOUS subterran{'an conn('{·tion 1:wt\\'('('1l all of th{'m cannot 

(00) ':'.1( ril. 1<"/)1'(1. ».409. 
hn) 1,,/.10 A. Harker : "The ~ILtIll'al Rist.ory or I~neoue Rocks:' p. 68. Fig.l!. 
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be assumed (except, of course, at an extreme del)th below the 
surface). 

An alternative hypothesis, which the author offers for con­
sideration, as being of possible application to til(' region under 
di-.cussion , is as follows: -

The present visible outcrops of granite ar(' thf'. exposures 
of chonolites of limited extent, though pos.<; lbly all of 
great('r areal dimensions at some depth below the 
pr('sent surface than at this level. Th {'~(' chonolit('s 
extend in a horizontal dir{'ction below cNtain regions, 
and may in certain cases unite with oth{'r!). The dis­
tribution of the several chonolites is det{'I'mined by 
crustal or suhcrustal stresses and their results. Hence 
the distribution tends to be more nearly lill eai than 
that of the more symmetrical bodies (Iaccolites) whieh 
have been injecu-d into unfoldf'd or unfra<:tured regions 
in other parts of the world. Chonolit{'s, between which 
connections ('xist, are arranged along Iinf'S or zones of 
cru!)tal weakness. . 

This hypothesis, since it states that any connections that may 
('xist betw('('n neighbouring chonolites are distr ibuh'd in 
accordant'{' with zones of crustal wcakness and even dislocation1 
demands some treatment of the question of the distribution ot 
the igneous rocks and ore-bodies in s\>ace. 

Without wishing to enter uJ?on a ful discussion of the metal­
liferous provinces of the region to which reference has been 
made, the author would dra.w a.ttention to certain already ascer­
tained facts which appear to have some bearing upon the qu~ 
tion of the subter ranean continuity of the granitiC magm8..(Z2) 

Unfortunately, the study of the structural goology of the 
whole rei,!ion is not yet sufficiently far advanced to permit <!f 
the discussion of the relation between structure and the distrl~ 
bution of thc igneous rocks in detail. Howe"er, the distribu­
tion of thf' igneous rocks and the OTl>-bod ies has 1x>cn to some 
extent ascertained, and to this matter of distribution some 
reference should be made. 

" "hen thf' attemot is made on the assumption of the ('sscntial 
intimate consanguinity of the acidic igneous rockfO and the ore­
dep06its,e') to follow the course of the Devonian intrusions of 
the ore-bearing magma, according to the method indicated 
above, cl?>rtllin striking facts concerning the distrihution of 
mining fields, granite massif., and granite porphyry intrusions 
arrange th('mselves before us with slllgular simplidty. 
Takin~ the Heemskirk m~sil as our starting point, and fol­

lowin~ the minin" fields , we pass &lon2 a. zone which is abso­
lutely continuous in one direction. From Heemskirk we pass 
to thE> Comstork, thenc(' to Zeehan. and on through the Five-­
mile, North Dundas. Colebrook, Rosel}{1ry. and Mt. Farrell ~ 
Granite Tor. (Perhal)s also the Barn Bluff field belonp:s to thJS 
mineraliSf'd zone.) Be ..... ond Granite Tor the Do'"e River a.nd 
l\:lt . Claude mineral fields carryon the line. which perhaps 
ext£'nds much furthf:'r still. 

(22) Tho \\Ol'(11" fP'lI.nitic 1II11.r.tmll.·· are tilled r.o iltlllly the mll"1UR. frnlll which 
~he Urallite. illt.tr nha. is dori\·ed. a.nn hl\.li been ('XIIIA.ineo-lll.lJ()ve. 

(23) The consanguiuity of the ore deposits CR.nnot I)t! douhled It 'j1ecimen 
or \YlliCR.1 ftrst-class ~alella ore. ' with its clHl.ract.er1Stic bleb!> of cba.lcopyrite, 
il of constant ha.hit. whether it. he obtainNl from Mt. 7..e.ll1ln. the Five-mile. 
Mt. Fa.rrell. or Mt. Cls.ude. 
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The continuity is as remarkable as are the features of simi­
larity betncen different or('·bodlcs In the minmg fields men­
tioned. From point to point structural features vary in detail. 
These variations are, for the most I?art at least, introduced by 
local conditions, and have no genetic significance. 

On the other band, restricting our attention to the distribu­
tion of the acidic igneous rocks of Devonian age, we find, on 
followill~ the sanl£' ('ourse from the> H('emskirk "tassi/, that dykes 
of gralllte porphyry OCCUr at Zeehan and North Dundas (2'), 
and that granite itself outcrops maasively at Granite Tor. 
Beyond these, and in general hne with them, lie the granite 
porphyry at the foot of Bond's Peak, ncar the western 
boundaJ"j of the r.D.L. Company's Middlesex block, and 
the granite mass north of the Dove River and west of Mt. 
Claude. Then, after a grent interval, but still in line, comes 
the aplitic and oegmatitic granite of Anderson's Creek near 
Beaconsfield. This coincident lineal extenaion of the 'acidic 
igneous rocks and mining fields appears to the author to be of 
the greatest significance, and to ImpJy the existence of some­
lineal direction of weakness in the crust. 

Some confirmation of this view is afforded by the generaJ 
parallelism of distribution of the consolidation products of an 
earlier igneous invasion-that of Cambro-Ordovician time. The 
keratophyric tuffs and the spilite of Zeehan,(U) the keratophyric 
tuffs and breccias of North Dundas,(Jt), the schistose kera.­
tophyres or porphyroids and porphyrites of North Dundas, 
North-East Dundas, Rosf?bery, and Mt. Farrell are on this belt, 
The granite porphyry which extends from the north-west of 
Gr!lOite Tor to the Dove Rin'r, the- schistose porphyrv of Mt. 
Roland, and possibly even the epidote porphvrite of Beacoll&­
field. are to be- taken into ronsideration with these others. The 
distribution of these related rocks is, at least. significant. in 
support of this hypothpsis. Aloni; this line, or rather zone, art. 
situnted some of the most important minin~ fi('lds of Western 
Tasmania. 

The relation of other mining fields nnd ig:npotls rocks to those 
which haxe beeh mentioned demands »M8mg notice.e') 

A promtnent feature in the geology of the W pst Coast region 
is the distribution of I . .'ertain old igneous rocks~chist06e tuffs, 
porphyries. porphyrites, syenit('fl,.. and p;ranites, some of which 
occur alon~ a meridional .zonp wnich extends from Mt. Darwin 
to the north of Mt. BlaC'k. PlutoniC', intrusive, and effusive 
phases are all represented in this group (that of Cambre>-Ord~· 
vician age already mentioned), the present distribution of which 
is clearly axial, even if the lineal arrangement bas been accen­
tuated by orogenic disturbances subsequent to consolidation. 

The distribution of the Mt. Darwin, Mt. Jukes
l 

Mt. Huxley, 
lit. Lyell, Mt. Read, a.nd Chester mineral fields, L~, in general, 
coincident with that of this belt, but in the opinion of the 
author the ore-bodies beloni; to the Devonian metallogenetic 
enoch. The reasons for this sta.t('ment cannot be here fully 
discussed. It suffices to state that the author 'believes that the 

(24) Aplitfl hOll heen &1110 recorded in Zeeh&n. 0601. Sun. T&_. Bulletin No. B. 
pp.27-28. A doubtfnl ctL&6 of the oeeurrenC'e ot fNlj.!,I'&t!C hu boon observed t.o 
the IlOllth of Mt. FA.rrell. Annu&l Report See. Mines, Tu .. HOl, p. Q3. 

(2.'» 0001. Surv. Tas. BuUetin No. B, 1))).15-10. 
(9tH Gool. Surv. Tas. Bulletlo No.6, 1)1). IS-lB. 
(27) For they, too, extend &long restricterl 1.onell. Between the 1.0IU!lS of in'ru_ 

8ion by hfneoU8 ma.teria.ls there are no known mineral fields. 
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miul'raiogic:ol (;haracter of the orC's of thi!, bplt of orog('IlH; dis­
tUI'bance points most strongly to the necC'ssity for classifying 
them with the Devonian ore-bodies, HithN'to there have not 
been found aily igneous rocks along this bt'lt which may be 
assia;ued to the Devonian llltrusion. The author 8nticipatefi 
that tltcSt.' \I"ill y~t be rpl.-oglliM'd, but 11(' bpli(,\,t,loo that th~' <:hara{'­
ters of the or'e-bodies them!-.eJ\'es are sufficient e\'idence of the 
existence of the Del"onian gnllliti(' magmn &1011" this .zone below 
the surface. 

The two zones alre:.ldy mentioned appear . to unite in the 
neighbourhood of RoseIJel"r. not fur from Mt, Black. These two 
zoncs do not include within thell' limits a number of the 
important outcrops of granite and granite porJ?hyry of Tas­
mania, 1101" do they emhrace some well-known lIlillJllg fields. Of 
these other mining fields the author has no detailed knowledgf. 
Havin~. however, indicated that there is Ol1e "'pry well defined 

zone of llltl"usioll and minel alis:\tion betwe-ell H~~mski1"k and 
Middle&Px 1 it is intel'estillg to ohserve tnat the outcrop of gran­
ite at the )leredith Range and Hcazlewood. the gl'anite !)Ol"­
phyry at Mt. Bischoff, the otltcro\, of granite on the B yth 
River tn the east of thl' '~.D . .J. Company's Bampshire 
Rills blo('k, 3nd agaill that ot thl' Dial Range. are dis­
P08ed in a zone which is 3l>proximately parallel to the former. 
The further investigation of this zone canuot at present be 
made. 

Then' remains the ~orth Pieman mfl,f.~j/. which is not a 
prominent one, its surfaee being barel~' l'X\'08ed by the total 
effect of successive cycles of denudation. '~ith it are to be 
grouped the dykes on the coast.line to the south of the Pieman 
Hpuds. The rl'lationshiu of this m,a"i/ to that of Heemskirk 
and that of the Meredith Range cannot 1:w said to have been 
definitely recoc;nised in any particular. 

Whether the Meredith Range ma~~i/ has an.v connection with 
the Heemskirk-Middle8px zone "('mains to he proved. Should 
the hypothesis here put forward be sound in principle. it will 
be of Interest to investigate in the future the nlrendy recognised 
zone of intrusion. marked h" the basic rocks which extend from 
the Colebrook Hill towards 'the Parson's Hood, for signs of the 
acidic magma. 

v .--CO:SOLU810S. 

From the several considerations discussed, the author would 
affirm that the relationships of the Heemskirk ma!~iJ to its 
imml'Ciiatcly surrounding rocks, to the associntro d~·k('s and 
ore-bodies, to ceria in other similar mo.ui/., and other ore-bodies. 
and to certaih of the main structural features of Tnsmania are 
approximately known. These relationships may be brie8y 
summed lip as follows:-

(1) Thf' RelatiO/uhlJ) to the Surroundi/~O Rocks.-The granite 
outcrop is that of 11 massive transgressive intrusion of irregular 
form. hut limited mass-that is to say, of a "chonolite H or 
irre-gular transgressive laccolite. 

(2) The Uelatioll~"j}) to .4uoeiated Dyku and OI"I'-bodi~~.­
The granite is one of the prodll("tfii of the ('onsolidation of a 
mngma whidl gave hirth, during its pnssng(> into the solid state, 
to a definite succession of fractional Darts, all of which, taken 
OOgeth('l". constituted the essence of the magma at the time of 
irruption. Of th€'8e fractional parts the granite is the greatest 
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in mass. The on~-h()die8 formed within tllP limits or in the 
imnwdiate neighLoUl'hoOfl of the lIlQ,ui/ are the latest-horn pro­
ducts of the pUl'ent magma, and are zOlll~lIy disposed with 
regard to the granite. '[lite temp<'rature of the granite at the 
period of orc-<ieposition has (>xerted a potent controiliilg inftu­
en('(' upon this zonal distl'ibution of metaHit-' ores. 

(3) Tile lfelailQllship to Other Simi/I'" J[(J~ .~jf3 ulld Otfltr Ore­
bodH'II.-'l'he H ec l1lsklrk ma6sil. Il'jth its apophyses und cognnte 
dykes and veins, is genetically retatN! to tllI..' 81111ii.11" irn'uding 
mat«I' i31s which made their ilTuptioll into many parts of TM­
manin shortly after the close of the Silurian Ile"iOO. 'l'he-y are 
most dire<:t1y related with the igneous dykes and ore-bodil"e 
armnged alollii a l':one extending from He-elllsXirk through 
Middlesex (/lerlH\Ps even to Beaconsfield). AJon~ this zone the 
granite itsc f outcrops at s('ve-ral points, the granitic apopbyses 
at intermediate POIUts, while th(> or('-bodi('S are distTlbuted 
along a practicAlly contiuuous bt'it of mineral fields . At some 
d('ptll bt'IO\~' the surfat.-e there IS possibly complete continuity 
of the grnnlw along th(' zont' . 

(4) The l?elatifJlt!/tiJI io ()er(n;1t 0/ Ihe Structural '[I·eat'U.rt~ 
Q/ Ta"man;a.-While the actual form aasumed by the Heem&­
kirk massi/, its apophys(>s, and its ll.'~sociated dykes and veins 
al'e all to Jxo ascrilx-d very largely to local structural conditions. 
the "enerul dist"ibution of th('se derivativ('s of thl' ascending 
magma has been dl'C ided by the existene<> of <111 old zone of 
crustul w('nkn('S$\, I<'or no [(,88 l'('mnrkal)le tha.n the lin(>al defi­
nition of this zone is its geologicsl persistt"'nct". Thl' granite of 
Hf'{'lnskil'k Lit"s "pon an axis of at least two igneolls im' asions. 
viz" th08P of Camhro-OrdoV1CHI.Il and Dt\voman time , Still 
1lnotlwI' ilwasioll (of "abbro, nonte, lind M'rpe-ntiJ)(') afJecte'1. 
801U(> !lortions of this zone at a period whirh is of Post~Si}unlln 
but pre-gl'llnili(' nile, 

With the accentunre of this statemt'nt of thi' structure and 
Tt:'lntionsJlips of -tho ,(tranite of the Rf'emskirk Rang(', mRny 
pl'OhlelllS of intt'I'est tlnd of economic importance 8u~est ther\'-
8e l"e8 . Th£' author cannot here undertake thl?' discllsslon of sUT·h 
problems, bllt dl"sirps to lay stress upon the nooessity for rega;d. 
109 the granite ma&$iJ$ of 'Vestern Tasmnnia as being them­
selv~ of limited extent in a vertical diT('('tion, and extel'ldinjOC 
horiy.ontnlly aJollf;l: lines of crustal weakness which al'e axes of 
igneous iuvasion, 

Thl' author d(>sires to ucknowtedg(' the re<>eil>t of no small 
amount of information with regard to the distrihlltion of the 
r~k8 here mentioned from Mr, W. H. Twelvetr(>(>8, from whom 
h i' has ohtainro pf'rmis.-Il;ion to puhlish the a('O()mpl\nymll: mao". 
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