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1 - PREVIOUS XAMnIATIotrs &: REPORTS 

During the last 20 years thers hove been four 
official examinations of the al'ea which now consti­
tutes the Federation Tin tane . The pr sent report 
brings the total up to five . 

In the year 1900, the late 'll . . '!'weI "7etrees 
made an examination. 
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G. A. Waller, then Ass istant Government Geologist 
made a thorough examination of the Heeoekirk i~ld in 
1902, and hie report deals in detail with the 
Federation Mine, as well as the neighbouring properties. 

In the summer of 1913-1 4, L.L . Waterhcuse , B. E., 
then Assistant Government GeoloGist, nade a complete 
geologioal survey of the eemskirk eld, and his 
report, uated 15th October, 1915, contains a meti culoua 
desoription of the Federation IUne . 

r. A. S. Morton of Zeehan was employed under 
the direction of the St ate Mining ngineer in 191 4. 
to carry out a thorough and systematic sampling of 
t he tin deposits of the Beamskirk Field. This work 
occupied most of the sumcer of 1914- 15 . lhe r sults 
of this sampling are in the poss ession of the Hinos 
Department . The ~ ederation IUne was i ncluded in this 
s ampling and the whole of the workings a ccessible at 
t hat time were systematically sampled . ~he r esults 
of t his samuling have been largely m&de use of in the 
present examination and in the compilation of this 
report . 

2 - OBJECT OF "'HE PRDSE IT 3XAiU~ATION 

The prosent examination was undertaken for the 
pu ose of dete~ini~g the value and percanenoy of 
the lodes on this mi ning property in the light of 
r ecent developmental \fork carried out ther eon. 
Particularly was it de ired to ascertain whether the 
"Bl ack ce lode" perSists in depth. In a(Idi tion, 
it was desired to know whether the other lodes on 
which work has been done are suf ficiently large and 
possess sufficient t i n contents to warrant the 
expectation tha'~ t hey will constitute a source of 
payable tin ore in appr eciable quantities . 

3 - SCOPE 0 TH3 BXA! I NO\ ION 

he meticulous description of the geology of 
the area presented by L. L. ~aterhouoe in Geol ogioal 
Survey Bulletin No . 21 obviated t he necessity of 
repeeti~~ ~~ch work. 

Accordingly the information containod in that 
Bulletin was Dade use of in this examination, which 
was confined to the immediate proximity of the lodes 
themsel ves . he structure of the lodes and of the 
granite in their vicinity was closely studied to 
enable oonclusions to be drawn in ragard to the 
probable persiatence of the 100ee in depth and the 
distribution of t~e tin contents . 
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In connection with the determination of the 

actual tin content of the lodes, the existence of 
the results of the sys tematic sampling by Mr. A. S. 
Morton and the numerous samples taken by previous 
investigators, made it unnecessary to resample the 
old workings . However, measures were taken to 
ascert ain the thoroughnees of Mr . Morton's sampl ing 
and the conclusion was arrived at, after an examin­
ation of the sampli~g channels made by him, that the 
work of sampling had been conscientiously carriod 
out . To bring this information up t o date, the 
recently exposed faces were sampled, and the assays 
made in the Geological Survey Laborat ory, Launcaaton. 

4 - THE MOR;;; IIlPORTANT UrI- BEARING LODES 

There exist a very large number of lodes on the 
leases held by the Federation Company. A great 
number of these , however, have had little or no work 
done on them , and consequently their influence on the 
value of the ederation property can only be stated 
in terms of general possibilities . 

In arrivine at concluSiOns , therefore, in regard 
to tho perm3.Ilency and value of the mine, attention 
should be confined to those lodes which have had 
sufficient work done on them to disclose a definite 
body of or . The more important of such lodes are 
enumerated below:-
(a Black Face Lode. 
(b ~lhip Shaft Lode. 
(c Cumberland Lode . 
(d Air Shaft I,ode. 
(e The Pipe. 
(~ Bi g Trench Lode . 

(g) 

!ll (l~ 

Hadley's Lode . 
Fowler &: Dunn ' s 
Grey ' s Lode . 
Montague Lodes . 
Wakefield Lode . 
J<;astern Lode. 

Lodes 

5 - THE PROVED DIf.!BNSIONS AND Vf\LUE OF THE LOD S 

(a) Black Face Lode. 
The total proved length of this lode is 500 

feet . 'The average width over which payable tin 
values have been demonstrated to occur is 28 feet . 
The vertical dimenslons have been shown to be at 
least 60 feet. The lode has not yet been penetrated 
at a lower level than thiS, but has undiminished 
values at a depth of 60 feet . The average of all 
samples taken of this lode is 1 per cent me tallic 
tin . 

(b) Whip Shaf-t Lode. 
The length of this lode at the top of the hip 

Shaft is 60 feet; at the 500 ft . tunnel (80 fee t 
below collar 0 f shaft) . the length is 180 feet ; at 
the 570 ft . tunnel (150 feet below collar of shaft) , 
the lode is 350 feet in length . The vertical range 
thus proved by the Whip Shaft i s 150 feet . 

The. average uidth io 5 feet . Tho average content 
of metallic tin is . 75 per cent . 

(c) Cumberland Lode. 
The length of lode exposed in the Long Tunnel 

workings is 200 feet . The average width is 5. 6 feet . 
The average tin content is .61 per cent . This latter 
figure has been obtained by sampling the exposed back 
of tlle drive along the lode, but the average is 
probabl y highe~ than thi~ . as rich patches occur in 
the lode . The acceptance of . 61 per cent as the 



average tin content is therefore on the conserva­
tive side. 

The vertical dimension from the surface to the 
bottom of the 80 ft . winze sunk from the Long Tunnel 
level is 400 feet . 

(d) Air Shaft Lode, 
The average width of this lode at the surface 

is 24 feet , and where cut by the Long Tunnel it is 
20 feet in width , The length has not been definitely 
disclosed, but appears to be about 300 or 400 f eet ; 
the proved length, however , cannot be takfln as more 
than 50 feet . The proved vertioal range is 270 
feet, Bulk samples at the surface show an av-erage 

(e) The Pipe 
his ore- body i s of a totally different type 

from that of the usual quartz- tourmaline lodes of 
the dis t rict , being richer in tin contents but less 
regular in structure . The greater part of the richer 
portion of this pipe has been worked out down to 
the Tributor's Tunnel level, but there is a definite 
portion of it on uhich a. winze has been sunk which 
has di menoions of: 

Length: 30 feet, width: 8 fe t, depth: 30 feet. 
The average value of this block is 3 per cent 
metallic tin. An adit is being driven to cut the 
downward continuation of this pipe at a depth of 60 
feot, but is at present 180 feet from this objective , 

(f) Big Trench Lode ' 
This lode has only recently been developed and 

h'.l.s a some {hat similllr mlneralogical composi Hon to 
the Pipe . It has beon proved on the surface over a 
tot~ length of 100 feet , with an average width of 
10 feet . It has been driven on for 40 feet and 
proved to a maximum of 30 feet below the ourface . 
At this level the average width eo far proved is 4 
feet, with an average tin cont ent of 3 per cent 
metallic tin . Work is proceedine on this lode . 

(g) Hadley ' s Lode 
This lode has not had much work done on it, 

but outcrops at the surface over a length of at 
leaet 700 feet . The width averages about 5 foet . 
Assays of from . 5 to . 75 per cent metallic tin 
have been obtained from bulk samples . 

(h) Fowler & Dunn's Lodes 
A vary rioh ore- body was worked by Kcssrs . 

Fowler and Dunn, from which they took 1,000 tons 
of 6 per cent ore by open-cut workings . No work 
has since been carried out at t his point and no 
defined ore-body of simil r oha~cter is now 
visible. here are , however, a number of inter­
sectine ve~ns which aarl'y from . 2 to . 32 per cent 
tin. There is certainly a locus of strong tin 
deposition hera anu further work will doubtless 
result in dis closing other rich concentrations 
similar to that already excavated . 

(i) Gr ey ' s Lode 
Several trenches have bee~ out on this lode, 

the width of which ie abou t 25 feet . Bulk samples 
in these trenches assay . 5 per cent reetallic tin. 
Although the lode is visible on the surface for a 
considerable length, the trenches are limited to a 
length of about 50 feet . 



This is a very promising lode on which very 
little work has been done. 

(j) Montague Lodes 
These lodes were worked by the old ~ontague 

Company, but the lease has recently been acquired 
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by the Federation Company . They have been proved to 
outcrop on a length of about 250 feet and the width 
varies from 1 foot to 15 feet. At the point of 
intersection of chese two lodes, the tin values 
have been roved to persist to a depth of at least 
100 feet . Some high grade tin ore was obtained, but 
the workingc ar9 not accessible for sampling. The 
old reports, howe~ r, state that both lodes carry 
tin values and they are very promising for-nations . 

(k) ;'lakef.ield Lode 
rhe lease on which this lode occurs has recently 

been acquired by the Federation Company. The lode is 
\Tell defined and of the quartz-tourmaline type. The 
old workings are inaccessible for sampling. Good tin 
values can be seen a t the surface above the old adi t. 
he width here is 15 feet . 

6 - ORE-RESERVES 

In relation to the number of lodes definitely 
known to carry tin values, the amounc of ore which 
can be indicated as ore-reserves in terms of tonnage, 
is small . This is due to the fact that the work so 
far accomplished has been distributed over such a 
large number of lodes . In the past no systematic 
~cheme of developm nt lTork has been carried out, and 
~uch of the work has been confined to the extraction 
of certain rich shoots of ore. he figures prdsented 
'>elow, therefore, must serve as an indicator to the 
eneral otentiali ties of the property , and should 

serve as a nucleus around which future development 
work will accumulate a tonnage of ore more nearly 
commensura e with the Reneral possibilities indicated 
by the geolo ical feo.ures of the lodes already known. 

1. Proved Ore 
Certain portions of the ore-bodies exposed in 

the workings in the ollowing lodes may be regarded 
as "proved ore" : 

Black ace 
Whip Shaft 

The Pipe 

Cumberland 
Big Trench 

Including 2,000 tons of ore assaying 1. 2 per 
cent tin~ already mined and stacked, this "proved 
ore" constitutes a reserve of apprOximately 60,000 
tons, the assay of which is 1.0 per cent metallic 
tin. 

2 . Probable Ore 
In addition to the portion of the abovementioned 

ore-bodies whioh is exposed oa three or four sides 
and which constitutes i'proved ore" , there exist 
blocks of ora which are definable as "probable ore" . 

The total tonnage of this probable ore may be 
put down in round figures as 400 , 000 tons , the 
assay value of which, judging from the sampling of 
the exposEd f a ceo, should approximat~ that of the 
"proved ore". 
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3. Prospecti ve Ore 
This property possesses potentialities in 

addition to those indica ~ed above in the f orm of 
tonnage figures which 0 only possible of indica­
tion in a gsneral way. n addition to those 
portions of the Bl ack Fa e , Whip Shaft, Cumberland, 
and ig Tr ench Lodeo . and th~ Pipe. taken into 
consideration in 8-~iving t the above estimate of 
"proved and probable ore" , . re are the f ollouing 
which indicate gen ral poss Ii ties or "prospective 
ore". which are quite justi i able on the geolo ieal 
evidence:-

(1) The Whip Shaft 1 e below the 570 f t . 

(2) 

(3) 

Level. 
The dowmrard co lnuation of the Black Face 
lode below th~5 ft. level 

he downward c tinuation of the Cumberland 
lode below the Long Tunnel level. 
The downwar d ontinuation of the ~lg Trench 
lode below the present tunnel 
he continua~ion of the Pipe belOW the 

bottom olf t he.. ,.,inze at the ributer ' s Tunnel . 
In addi t l on th re exist the undoubted possibilHies 

of developing considerable ore-reserves in tho following 
lodes. which , as indicated earlier in this report, are 
tin-beari g • 'ld of considerable dim~ni3ions but ,rhich 
have not been taken tinto consideration in estima ~ing 
"prov d and robable ore": -

Air "'haft 
owler & Dunn ' s 

Grey ' s 
Eastern 

Hadley's 
Monta e 

ukefield 

In addition to these tin- earing lodes, there 
are the bismuth lodes disclosed in the workings near 
'Older and Dunn ' 0 lodea . vhich have very promiSing 
featur.:is . 

7 PEROIST11~C 

In considering the question of the influenco of 
depth on the size end value of the tin lOies , 
cognisanoe must be taken of the pl~ved v~rtical range 
of the lodes and the structural features disclosed by 
geological examination. 

The geological survey made JY L. L. Waterhouse 
has shown that the tin has been deposited in the 
Heemskirk field ove~ a vertic~ rango of at least 
1500 f eet . On t he ~ederation Mine the gr eat es t 
proved vertical extent is clearl y greater t han t his 
as the lode is continuin strongly underfoot. 

An important, although not vital , consideration 
in regard to the future prospects of the mine is the 
downward continuation 0 the 3lack .... "'.c l ode . The 
recent examination of the structural features of this 
10 has 9vealed the feet that it is located ut the 
l ocus of convergence of tw~ a~ries of parallel 
fractures in t he granite which have been Simultaneously 
developed . One series of parallel fructures has a 
strike of 14 degrees and consists of a large number 
of closely spaced fractures hcving a slight incli n­
ation t owards the east. The other set has a strike 
of 70 de rees . and the fractures are not so closel y 
spaced and are more nearly vertical . The line of 
int er s ction of those t 0 !'Ierios str:l.kes 40 degrees . 
which is the strike of the Bl ack Face Lode . 



The seams in tho ore-body which have a strike 
of 14 degrees are due to the solutions , which rose 
through the 70 degree fractures, having spread 
along the 14 degree fractures and replaced the 
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anito outwards from these . The ore- body is thus 
of irregular width along a main axis strik±ng 40 
degrecs , the banding being parallel t o the 14 degree 
fractures, but the walls of the ore- body having 110 
exact r 13tion~hip to either set of fractures , the 
limit of the ore bing regulated by the distance the 
ore-bearing solutions travelled from the 70 de ree 
fractur s long the 14- degree fractures . 

Any conclusion as t o the dip of the ora- body as 
a whole must therefore , be drawn from a consideration 
of the angle of dip of t he plane of internection of 
the tuo series of fractures , . and f rom neither the 
apparent dip of the walle of th ore-body observable 
a~ the surface, nor from the dip of the bands within 
the ore- body. This plane of intersection 'fill not 
depart more than a few d grees from the vertical and 
therefore the ore- body may be expeoted to be practic­
ally vertic~ . It is signifioant in this connection 
that all of the quartz- tourmaline tin- bearing l odes 

on this propert y , which have bnen exploitod toany 
J pth , have been found to be approximately vertical . 

h l ong Tunnel is being driven to intorsect the 
lack Face lode a t a depth of 320 feet below the 

highest point of the outc~p . It is at the present 
time 50 f et f rom a point vertically below the nearest 
portion of the outcrop on the hill . The fact that 
this tunnel has not yet cut the lode cannot be taken 
s evidence that the lode does not persist to this 

level . 

The whole of the ~cological evidenc3 and the 
ork nlr ady carr eu out on the lodes 0 the property , 

justifY the conclusion that both the lodos and thoir 
tin content will continue to conei e bl depthG . 

8 CONCLUOIon 

rhe Black ace 10 e is the lnrg~st ore- body on 
the 1<'ederation property . ') v·e10pment work up '';0 date 
has net proceeded f .... r nou,zh to ilefini tely establish 
its existence 3 0 f eet b 10"' the surface, but there 
is every reason to anticip te on the eo10gical 
evidonce that the lode \T111 be encountered at the 
Long Tunnel level . 

~e8ides thi~ ore- body there exis t f our lodes on 
which suff icient work has been done to allow of the 
calcul t10n of ap~roximate ore-r~sel'Ves . The amount 
of ore available in these and the Black ·'ace lode may 
be stated as:-

Proved Ore : 60,000 tonG assaying 1 per cent tin 
Probable Ore: 400 ,000 tone prooably of similar 

grade . 
This estimate dows not exhaust the posoibi1ities 

of these f ive ore-bodies , bnd the additional 
prospective ore cont .ined therein must be added to that 
in seven other lodes, which have been proved to contain 
ayable tin values and t o be of appreciable dimensions , 
s indica'~ed in this report . 

With such a large 
avail ole for opera~in 
should , with efficient 
producer of tin . 

nwnber of tin- bearing lodes 
upon, tho Federation Mine 
anagement , bec~ a stable 

(Signed) LOFTUS HILLS, M. B. E., M. ec. 
GOVERllMENT G']()LOGIST. 

Gomans totl. 
27th October, 1920. 


