
EXTRACT FROM THE ASSISTANT GOVERNMENT 
GEOLOGIST'S REPORT ON THE TIN ORE 
DEPOSITS OF MT. HEEMSKIRK. 

September 5, 1902. 

THB FEDERATION MINE. 

SZCTIONS 3689, 3688, 3919, and 4143-93M; tota.l ar .... 256 
acres; charted in the name of J. S. Munro. This mine is 
situated about two miles south-west of the peak of Mt. 
Agnew. The sections comprise most of the land beld by 
two old companies, namely, the Cumberland and the West 
Cumberland. Both of these companies owned batteries in 
the old days, and on the ground held by the former the 
well-known Cumberla.nd Dam was constructed, which aBords 
a good sup.J>ly of water all the year round at a higb elev ... 
tioo. ThIS is DOW reserved from leasing, and the water is 
available to any company requiring it. 

More genuine mining work was done on the Cumberland 
and West Cumberland minee than on any otbers in the 
Hoom.kirk field. Both min.. produced a considerable 
amount of tin, but it is difficult now to obtain reliable in.­
formation. The sections were held foc a number of years 
after the Heemokirk 00.- but eventually the West 
Cumberland became forfeited, and this waa taken up by 
Messrs. Fowler amI Dunne. This party worktrl the mine 
IIlcceesfully for some time, supplementing the five-head 
batteoy of the old company by ten additional head, which 
they purchased from the Montagu Company. This plant 
waa worked by steam, a moet expensive method in this di&­
trict wh...., firewood is ""axee, and although the stone waa 
rich, averaging 6 per cent. of tin are, I understand th ..... 
wa. not a large amount of profit left after paying expenses. 
When the shoot of ore was worked out the mine was put 
into a larger company, which, unfoctunately, spent nearly 
the wbole of the available capiW in the re-erection of the 
bat,ery, and in bringing in a race from the Cumberland 
Dam. It appears to have crushed some stone, but no 
proviaion had been made for a conUnuoua IIlpply, and it 
.... entually closed down. The oection. were again abandoned, 



and finally they were taken up by tbe p.-nt oW1len. The 
latcer have worked the mine with some trUce.., but the 
wbole arrangements for mining. bandling, and milling tb. 
stooe ..... inadequate, and it baa become evident that more 
capital is required to put the mine OIl a firm ba.is. 

Plate 2 givea a topographical sketch-map of the mille. 
Tbe counuy is all granite, mucb of it being rat~ fin ... 
grained, and compoaed principally of quartz and wbite 
felspar, with very little mica.. Quartz-tounnaline nodules 
are very abundant in much of this rock. There are numbers 
of large quart.-tourm&line reef. running througb the """­
tions. Most of tbese strike a little E. of N., but there are 
.. veral notable exceptioru! to this rule. Some of th ... reeIa 
consillt largely of wbite q~ .... ith amall vein. of tourmo. 
line running with tbem; others cooaist 01 a mixture 01 
quartz and tourmaline. The tourmaline ia of two vorieti-. 
the common black. or iron tourmaline, and the greeD alk.ali 
tourmaline. A. in other porta of the field, the green toW' 
mali"e appeal'S to be the moot. favourable for tin. Tin is 
contained in the reef .. both in the form of a central _m 01 
ricb ore, and alao distributed in small graine througb tbe 
stone. It is not an invariable conat.ituent, but appears to 
occur in aboota, IIOIDe of these being of conaidernble length. 

Th, W,.',m Working •. -Th .... are mootly tbe WOI'kinga 
of the old Weel Cumbe.-land Company. They are now .-. 
nected with the battery by a self-acting tramway, .....ted 
by the present OWDera of the property. Most of the tin 
obtained by the old company was won from a m .... of 0l'8 

between the 530·feet level aDd the .50-feet level. Tb.ia 
ore was taken out in a large chamber, which hu 1Iin~ been 
filled up, aDd could not he examined. It ... oituated below 
and a litUe to tbe BOuth of the open ent, at the .50-feat 
level. It w .. an open cbambet wben Me ...... Fowler and 
Dunne took up the property, and Mr. Fowler informa me 
tbat tbe tin bad cut out, both in the roof and lloor. By 
an accidental faB of earth, however, a second mass was 
diocovered above the one whicb bad been WOl'ked out, and it 
was from this tbat M ....... Fowler and Dunne obtained their 
tin. In working oot their secood ma ... of ore, the open 
cut, at the 450-feet level., obown OIl their plan, .. aa made. 
Tbere i. not • great deal to be seen at preoent to indieate 
tbe presence of the or&-hody, the only indications being • 
number of small veins showing in the face of the cutting. 
Tbe atone is described .. having been compoaed 01 an iron­
stained deoompoaed rock, containing .. good deal of hrown 
iron oxide; when this was abseot, the stone wae alwaye 
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p<>OI". Quite lately a aaam of aimilar .tone, about 6 feet in 
width, baa been exposed on the western side of the open cut. 
This contain. a good deal of brown aride of iron and some 
black tourmaJine. A dish of dirt, taken by Mr. Yateo for 
a width of 4 feet yielded 3 008. of tin ore, equivalent to 
about I per cent. I believe thllt this 80ft stone results from 
the decomposition . of granite, the telspar of which haa bean 
partially converted into pinitoid by the aolution. which de­
posited the tin. A. regarda the tin contents of the stone, 
Mr. Fowler teU., me that his party .. ved an average of 6 per 
cent. of tin 0I"e from the whole of the Itone a-ted. The 
fact. of the caae are th .... fore aa follows : -Two considerable 
maaoeo of rich unstone have been mined at thi. place. Both 
of these w...., practically self-contained, being only connected 
with each other by omaJI vein. of quartz·tourmalin. and p;m. 
toid. With the excepuon of the drive at the 450·f.et level , 
nothing baa been done to ..,.,rtain wheth.r other maooeo of 
otoDe exist on the .. me lin. of lode. It is not UDreaaODable 
to suppose that, just a. the upper maas of tiuotone waa 
oeparated from the on. below it by a blank "Pace, so the 
latter may be aeparated from others below or alongside it by 
simil8l' spaces of barren rock. It is not an uncommon 
phenomenon in connection with tin lod .. for the good .tone 
to occur in considerable m_ tapering out to nothing in 
every direction, only to come in a:gain just as strong a 1ittle 
further on, or a little deeper. There can be no doubt that 
the m ..... which have been worked were highly payable, 
and it is certainly worth while furth ... exploring the line of 
lode in which they occur. 

The onllother dev.lopment of importance in these western 
workings 18 a lode which haa been discovered in and above 
the 500-feet level. The latter baa been driven along a 
quartz-vein of somewhat unfavourable appearance, but at 
.. bout 100 feet from the .ntranc. good stone was met with. 
I b.liev. this is another lode, striking noorly E. and W., 
and cntting the ore that wao driven on at an angle of about 
3()o. The lev.l at this point is connected with the surface 
by a shaft which was sunk on the lod... A short inter· 
mediate level baa been driven, and a little .toping h ... been 
don. by a party of tributoro, who mined 330 tons of stone. 
Thi. parcel yielded 51 tot18 of concentrates, carrying from 63 
to 69 per cent. of metallic tin. The .tone near the onrfa .. 
wu free.milling, - and the concentrat.. were sold to the 
Bischoff Smelting Worka in Launceoton; but in the lower 
otopeo a little pyritea is preaent in the stone, and here tin 
conJd _ be dreeaed cI-. The ~uet conld _ be 
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treated at Launceeton, and it wao thought for the time that 
it waa worthleaa. So the tributors abandoned their claim. 
It w,," not till some montha afrerwards that a m ... ket w .. 
found for the product in New South Wales, where the 
parcel was 80Jd at a remunerative price to Meears. Kelly and 
Co. The parcel contained 63' 5 per cent. of tin, and the 
price obtained waa equivalent to £54 12.. 6d. per ton. 
Beyond a little pyritee, there wae nothing of a refractmy 
nature in the ore. Thio lode io 6 feet wide in the st.opeo, 
just above the 500-feet level. The length of the shoot is at 
present unknown, but there i. evidently a considerable body 
of payable .tone ready for .toping. 

The 57()<'feet level was driven below the 500-feet level OIl 

the same quartz-tourmaline vein. One smalJ shoot of ore 
was met with on which some atoping has been done, but, on 
the whole, the lode is of the same un,favourable appearance 
as in the upper level. The productive lode on which the 
stoping was done in the upper level has not been cut at this 
level. 

The 450-feet level wae driven from the open cut. Nothing 
definite appears to have been followed, but several mak .. of 
quartz rock were cut. One vein contained a little bismuth 
ore, and a litde stoping is said to have been done. In the 
end .of the tunnel .. large oxidioed tourmaline lode was cut, 
striking about 500 W. of N. Thi. c ... ries .. liWe bismnth 
oxide, but is poor in tin. The tourmaline is the black 
variety, which, I think, is unfavourable. 

To the oorth-weat of these workings there is a, very strong 
reef, striking 220 N. of E., on which a prospecting shaft has 
been .unk 30 feet in depth. A trench put ac.- the lode 
at thio point has ex~ .. wide tin-hearing formatioo, 
which look!:! promie.ing. The stone from the shaft also car­
rie. t.in. Thio i. all low-grade ore, hut under favourahle 
condition. might well be payable. Four hundred feet to 
the N.N.E. a trenCh has been put acrose another reef, 
striking a little E. of N., in which aome res1ly good !Moe 
is ex~. The tourmaline here i9 of the green variety, 
and the whole formation is of a. favourable appearance. A 
tunnel driven from the creek..Jevel, along this lode, would 
elfectuany prospect it, and might be continued, to cut the 
other lode .. little to the east of the abaft. The contact of 
the two lodes i. a likely pl_ fc>r discovering It good .hoot 
of ore. 

The Central Workmg •. -The moet important develop­
ments which have taken place since the mine came iDto the 
hand. of its present owners are in this port;oD of the pro-
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party. .As "ill be seen by ref .......... to the plan, there ;. 
hen- a vrtry large outerop at qu __ tourmalineo stone. It 
appeano to bave been produced by the junction ()f _eraI 
reefs. The very wide part at tbe nGrtb emd i. mucb eli&­
turbed, and is evidently not in ito <>rigiDaI position. There 
are probably several band. bere, whicb bave fallen over •• and 
to llGIDe extent oIid downbill. .As the granite 8UITOUDdmg 
them is quite decomposed, this ia not ... unlikely tbing to 
bapJ>8D. Bev ..... 1 omall u..ncbes bave been made at the 
nmtb emd of this blow, axpooins a vrtry flmJll11'able quarts· 
tourmaJine rock, in "hich Un ore Ie vioible in almost every 
piece that io brok.... The tourmaline Ie at the favourable 
green ""ety, and io evenly diotributed with tin ore througb 
the stone. Thece appears to be a very large quantity of 
thio cJ888 of stone bere; it is low-grade, but should be pay­
able if worked economically. To the west of tbees trencb .. 
tbe 86·f_ level tunnel bas been driven. ThiB p_ 
througb decomposed lode-matter for 40 feet, wben tbe BOUth 
wall was ...... bed. Tbia was then driven on N. and S. for 
some diltance. The tunDel ..... cout.inued, and cut another 
band of bard quart. rock. For tbe first 15 feet the stone 
in tbio tunnel yields a fair proBpOl't of tin, but towards tbe 
.... th wall it beeomes poor. The 115-feet level, below tbis, 
io not dri ..... f .... enough [0 cut the lode. The stone is show· 
ing 6 feet above the tunnel, but thi. b .. evideutJy .Iid down-­
bill, and ite oontinuation is to be IlDUgbt further in. To 
,be south·west of this tunnel is a oman opOll cut, wbicb 
apoaes the nortb......,t;ern pomon of tbe formation. I took 
a sample from tbe weotem wall of this cutting, re~ing 
a bulk of 9 feet 6 incb.., measured 8CnlI8 tbe lode, wbicb 
yielded 1 per cent. metallic tin; 150 f_ to tbe BOOtb-.. """ 
of tbio opeD cut another (Jarger) cutUng, known .. the Black 
Face, bas been made. The formation bere is composed of 
ooIb, black, partly-decomposed lod_uff, with bands of bard 
quarts-tourmaline stone running tbrongb it. I took a bulk 
IAmple aerosa 12 feet of the soft lod ... matter, at thio point, 
wbicb yielded 2; per cent. metallic tin. Another _pIe 
from the bard bands, totalling 5 feet 8 incbee in thickn ..... 
yielded O· 35 per cent. This gives aD a ...... ge of 1 . 64 per 
Gent. metallic Un for a width of 17 feet 8 incb... From 
tbio face 720 tons of stone bave been u..ated in the milt, 
yielding 12 tons 18 cwte. 22 Ibo. of concentrateo, and 001>­

taining from 58' 7 to 69' 4 per cent. meta\1ic tin. Thio io 
equivalent to about 1 per cent. at metalJic tin in the crude 
otone. The .-It is lower than that obtained by my 
_piing, in part due, lID doubt, to I.,.. in _ ... ioD, 
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whicb was beavy. I believe that, with IDClI't! efficient. 
machinery, this 10lIl could be to a great _t avoided. r 
may mention tbat the tailings from tbe baue.y are now 
being ..... tzeated at a profit by a tn"butor. On the norUl 
aide c4 the Black Face th ..... is a considerable body 01 iron­
otoDe, which carrie. good tiD. Samples whicb have been 
.... yed yielded from 2 to 3 pEl" cent. metallic tin. 
One bundred feet S.W. again, wb& is now known 
as Munro'. Shaft h.. been sunk on the fOnD&­
lion for a depth of about 25 feel>, and from the 
bottom of this a ~t has been driven to the _em 
wall, a distance of 16 feet. There were 00 m .. 008 of 
getting down this abaft at the time of my visit, so I could 
not examine it. The ladden have, howe-vee, been put in 
.iooe, and Mr. Y &tea inform. me tbat be found the whole 
of the atone to be tin-bearing, though it is low-grade. He 
eotimateo it to carry an average of 1 per cent. of tin. About 
80 feet south of Munro'. Sbaft an underlay shaft bas been 
put down, which, however, is under water, and baa not been 
examined by tbe preoent owner8 of the mine. Mr. G. 
Thoreau, former Government Geologist, reporting on tbe 
mine in 1881, states that from the bottom of thi. abaft a 
crooocut was driven, and proved the lode to be 14 feet wide. 
Of thi. 2 to 3 feet i. described as being ricb, and the re­
mainder probably remunerative wben operated upon in large 
quantities. The stone from this abaft was cruabed by the 
old company. Thio formation also appears to bave been 
cut in the long tuunel from the low ground to the E. This 
tUDUe! i. now blocked up by a fall of earth, a li,tle over 600 
feet from the entrance. At about thie point, according to 
Mr. Thureau's report of 1884, a quartz reef of unfavourable 
character was CUt. The tunnel was continued for 300 or 
400 feet furtber, and bere a more promising lode was inter­
sected, containing rich bunches and pipes of tin ore; this 
lode was only driven on fOO" 90 feet. The stone wa. treated 
in the ba,tery, but I bave been unable to ascertain the 
resulto obtained. At the mouth of tbe tunnel there are 
several heap. of wbat appears to be diocarded lod&-matt..... 
I, is very silicioua, and containo a little tourmaline and 
ftuoropar. A bulk sample taken by me from the whole of 
the atone in tb_ beap. yielded 0·26 per cent. of metallic 
tiD; while a bulk sample from a large quaotity of hard 
atone from the beapo taken by Mr. Ya, .. yielded 1 -05 per 
cent. metallic tin. I think tbere is little doubt that ,hi. 
formation is the contiDwwiOll of one of the reefs wbicb 
junetiOll near the Black Face. Th ..... are 280 feet of backs 
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above the long tunn,el. The lode must have been cut 300 
feet to the south-west of the Black Face, and 550 feet ",uth­
west of the northern portion of the outcrop. For this dis­
tance, therefore, the lode has been proved to be tin-bearing. 
The succeooful treatment of the deposit depends, I believe, 
on the treatment of the low·grade ore.. I think we have 
reason to believe that there are, in this portion of the mine, 
very large bodies of stone, which will average about 1 pel" 
cent. of metallic tin. A good deal of it, BO doub!, will go 
higher than this; but to work the mine economically it 
will not be poooible to take ouly the richer ore. Tbe low­
grade material muat he treated, for it will be by followiug 
up and miuiug the latter that the ricb sboot. will be <Ii&­
covered. As will be shown later, the mine IS exceptionally 
favourably situated for economically handliug the scone. 

The Eadem W ookiflg •. -Theee are not at the pre .. nt 
time · an important part of the mine. A proepecring abaft 
h8~ ueen EUllk on 8 formation which appears to be a good 
deal broken up. but which carries somE" nice tin in places. 
There it green tourmaline in the aone, which may be reo. 
garded a. a favourable feature. A few cha.ins to the south­
east of this shaft a green tourmaline formation is exposed on 
the track, from the rubble of wbicb good prospect. of grey 
tin are obtainable. This portion of (he mine deserves 
further prospecting. 

The present. arrangements for the bandling and treating 
of the crude stone are not satisfactory, and, in my opinion, 
will require to be completely reorganised before the mine 
can be put on a sa-tis.factory basis. Before this is attempted, 
however, the miue abould be opened up, so that definite 
iuformation with regard to the quality and quantity of the 
stone available may be obtained. Ooly then will it be 
possible to decide upon the best surface arrangements, and 
the class of machinery which will be best adapted to the 
treatment of the ore. The loug . tunnel should be opened 
out. and the lode driven on to the N., and underground 
communication established between this drive and the work­
iugs on the hill. Intermediate level. should then be driven 
N. and s., and tbe whole formation tbo<ougbly explored. 
The queetion wilJ have- to · be considered whether it will be 
advisable tQ work the mine from the present long tunnel, or 
from a lower adit from the north side of the hill. The 
latter would be about 800 feet in length, and would gain 
about 160 feet more back.. From either of these tunnel. a 
well-graded tramway could be made, connectiug with a 
oelf-actmg t.-am runniug to the mill. The present hone-
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tram and self-acting tram are only temporary atroctures, and 
will require l'&fftCtion in any case. The mm also is badly 
designed, and will require rearrangement and additional 
concentrating appliances. 

A splendid p ...... anent supply of water, sufficient both for 
power and dreoaing, is available from the Cumberland Dam. 
The preeent race comes in 450 feet above the battery-aite. 
The capacity of the dam might be increaeed many times at a 
very mod .... te cost, by increasing the height of the dam, ao 
that, practically speaking, the water-power is unlimited, and 
could be used for winding, hoisting, powder-drille, &c., as 
required. To the north-we&t of the mine there is a fine 
belt of timber, 600 &cree of which have been declared a 
timber reeerve by the Government, and r.--ved from I ...... 
ing. A short tramway could be made into thi. belt, and 
the requirement of the mine in the matter of mine tim\le< 
and fuel cheaply supplied. 

It will thu. be seen that the facilitiee for wOl'king the 
mine economically are very exceptional. The mine can 
be worked for a lonll time by adita, thus avoiding the coot 
of oinking and pumping, and the latter, in thie granit&­
countl"y, will never be axeeEBive. Mine-timber caD be ob-. 
tained cheaply, and ample water for treating the 0I'e and 
supplying power to the mine and battery is ava.ilable. The 
large masees of tin-b....-ing stone which have already been 
explored nesr the surface, and whiclr have proved to be tin­
bearing for a distance of over 500 feet, lead us to suppose 
that we have to deal with a very large formation indeed; 
and a1thougb we cannot expect the whole of this to be pay· 
able, there are indications that a considerable portion of ic 
will be, provided the work is laid out, 80 that the _ 
can be mined and treated in an economical manner. In 
che western workings two considerable bodiee of good tin­
bearing stone have already been mined, and it is re~e 
to suppose that others await development on the same line 
of lode. There is at least one known &hoot of payable 0I'e 

in another lode in c.heee workings, which is now ready for 
stoping. Beaides theae, there are several other lod .. on the 
property on which a little work hae been done, and in lIOJDe 
caaee with most encouraging results. 

I think, therefore, that the property is well worlh a fair 
trial , and that it hae every .......,..,.bl. prospect of l>ecomiJIi 
a valuable mine. 

lOBPI' VAIL, . 
GOVBRNMlllfT PRINTRR, T,ABK.&.NU .. 
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