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Abstract

‘nation of tin, by Wood’s gallein method, in
h ;l;l;gn izfll;::from a shallow residual soil overlying hilly slate
- containing numerous, often closely-spaced, narrow, near-
cour}tr)l/ cassiterite/quartz veins, has demonstrated that applied geo-
verth‘atr can locate those ore-bodies which are economically most
‘Clze;)rg;far?lt. Hence it can greatly facilitate and expedite prospection
}lmd general evaluation. . o
The work has also indicated a hitherto unknown tin-high zone.

Minas da Argemela is a tin mine situated in Central Portugal
at about 13 km. to the east of the famous wolfram producer Mm;s
da Panasqueira. (Fig. 1.)

Although it is possible that the area may have been known for
centuries to be tin-bearing, serious interest in its mineral potential
was first taken in the period 1947-50 when three cross-cuts were
driven which intersected many cassiterite veins and some of the rich-
est of these were locally worked to c. 150 ft. below the surface.
Comparatively recently the area was acquired by Beralt Tin and
Wolfram, Ltd., and this company has, to date, largely confined its
attention to determining the potential of the area by means of
exploratory cross-cuts, diamond drilling and by driving along cer-
tain economically interesting veins. However, in addition, some cut
and fill stoping has been done and also some opencast work.

Geology (Figs. 1 and 2.)

The area in which the tin veins occur consists of a pale-grey
Cambrian phyllite (charged locally in the vicinity of the ore-bodies
with crystals of arsenopyrite) which forms the north-western flank
of a hill containing a core of quartz porphyry outcropping at the
summit. The present mine workings are largely confined to the sides
of a valley excavated in the slate and striking c. N.N.W.

VerticTa‘ivo C(iiYkes—the “ White” and the “Black” — both near-
minie and several metres wide — have been encountered during
compgst(()iperlanons. The White Dyke is very fine-grained and is
tatiis. | almost entirely of soda-rich plagioclase crystals in a

X 1n which minute plates of mica are prominent : it may well

—: | -




!
;_
t
!
\

3 . . . ' Urve}"
FIS- 2, Slm'p]iﬁed p‘an of dl‘ives, of the geoehemlca] soil s

. : 2 etc., on Level 1, Mi ; ith the results
’ s plan fs published by permission of Beralt""l‘ai.n‘z Qfﬁf,’;‘ﬂf’ﬁgﬁ“h" " " . |ﬁ




6 The Camborne School of Mines Magazine

be that the matrix has been greisenised dgring the per}od Qf tin-vein

fgrmation Blebs of greisen are also occasionally seen mdthm steclnogt:
“whi i ered crystals

as are stringers of white mica bordered by scatt ystals,

arsenopyrite. -

ack Dyke was originally composed e.ssen.tlally of tiny
cryst;rlls]eofB Ilalagiocl)éise, but it has since been so greisenised that only
traces of the original felspars are now visible. The rock is charged
with minute black crystals, occurring singly or in aggregates, which
are almost certainly magnetite. Pyr_rhotxte, often ’surrounded by
quartz, is common, and was possibly introduced during the phase of
vein development. Exploratory work suggests that mineralisation
tends to be poorer to the east than to the west of the'dykc'. In view
of the distribution pattern of the lodes (noted below) it is likely that
the mineralising agents entered the area from a point considerably
to the west of the dyke, and so it may well be that the latter tended
to restrict their migration eastwards.

The considerable mineralogic differences between these two —
as yet petrologically unclassified — dykes may be due, at least in
part, to the fact that whereas the Black Dyke is roughly normal to
many of the important veins, the White Dyke tends to strike parallel
to those adjacent to it. -

The countless “mineralised” veins encountered in the mine are
frequently closely spaced, generally near-vertical, and vary in thick-
ness from a fraction of an inch to c. 8 in. Cassiterite is the only
mineral of economic importance. and the larger veins often consist
of two bands of this mineral separated by a central quartz leader
which itself may be bordered by slight selvedges, or marginally dis-

posed pockets of sericite. In addition, certain veins contain some
pyrite and/or arsenopyrite.

. Underground exploration has indicated that swarms of tin-rich
vewns are separated by zones which are comparatively poorly
mineralised.. Recent -work ‘has been largely concerned with two
swarms, the ** North” and the * South ™. Underground work has
alfso shown that the richest veins are arranged. in plan. in the form
;)tug fan — a fact which has been emphasised by the geochemical
9 thy — and they probably diverge from a point at no great distance

€ west of the workings on the North vein swarm.

Several post-vein faults have bee

their existence
_ must be constantly bor
geochemical analytical ’

n d.iscovered in the area and
ponstant ne in {fnind when interpreting
‘ LS. However, so far as the pre /
:;hciggcgl(‘;rclid,ieonlﬁ one, which strikes approximately NI? SEEnéftggZi
may be s i?n § the ground between anomalies D and D] (Fig. 2),
ot e portance. Possibly the lateral displacement due to this

Jo.ning the “centres” of the anomalies

Y have caused the I
Dot ] ine
D1 to be so orientated that the strike of the vein (or veins) to

M__‘." -
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which these high values are due, appears to depart»fromh_north bgilzi
greater amount than may, in fact, be the case. Against L is pos:n o
ity the highest values in these anomalous areas are on the same sl
of the fault as it is represented on the plan. Faults, hpwelver, are
rarely as simple as they appear to be on plans and obviously more
information relating to this fault is desirable. Finally, it is 1_mp0rtani
{o note that the whole of the area 1s covered by a thin residual soi
which supports pines. ericas and other (;almphoblc plants. It follows,
also. that the collection of soil samples in this area is very easy.

Geochemical work

The geochemical work described in this paper was carried out
primarily in order to discover if the analysis of soil samples from
Minas da Argemela would yield data which wou]d fac_llltate the
tracing and discovery of the most important tin-bearing veins despite
the fact that incipient mineralisation was widespread. With this aim
in view c. 200 soil samples were taken from near the base of the
B-horizon at intervals of 5 metres along two parallel traverse lines
which were c. 60 metres apart. (See footnote.) These lines were so
sited that they passed over the South vein swarm where it had been
examined underground, and over an area to the N.E. of the North
swarm workings but into which the swarm was likely to extend.
They also passed over an isolated drive on a promising vein and
across a central zone which had not been explored.

_ The soil samples were taken by means of an auger, then stored
in resin-impregnated envelopes and shipped to England where they

were analysed by third year students of the Camborne School of
Metalliferous Mining.

Analytical method

_ Tin was determined in the minus 80-mesh fraction of the dried
soil by Wood's gallein method (1956) and the original paper should
be consulleq for details. However, in essence, the method first
1]|;§volves fusing 0.2g. of the soil with ammonium iodide in an
S0 x ll80-m.m. Pyrex tube. The cooled product is next leached with
it ml. of N-HCI, and after allowing the insolubles to settle, an
15quoisc'f the clear solution (0.1 or 0.2ml.) is transferred to a
acet);t g-?,m. tube. A volume of chloroacetic acid/sodium chloro-
ot t'e/ ydroxylamine hydrochloride buffer solution, equivalent to
by n;mes the volume of the test solution is warmed gently until it
o fi: colourles.s,. The volume of the solution is then increased to

ml. by the addition of metal-free water and 1.0 ml. of 0.005 per

The choice of i i .
nature of the soi? 3 t::L:cx‘mplmg horizon was determined partly by the shallow

partly by experience gained in similar areas
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' in i i t forms a

t. aqueous solution of gallein is added. (This reagen
;?rr:l\ coqmplex with tin.) After 10 minutes the colour of the unknown
is compared with the colours of a series of standards freshly pre-

pared daily.
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Fig. 1. Map showing the location of Minas da Argemela, and the
general geology. of the area. s

(By courtesy of Beralt Tin & Wolfram, Ltd.)

Interpretation and discussion of results

The following facts emerge from an examihation of Fig. 2 in

whi i i
o oltctgdu—]i geochemical results, undergrgund workings, etc., are

The tin content of the soil is rarel | i
' . _ y less than 250 p.p.m. T
fc;ct rec?ects the widespread mineralisation of the area, ar; Izhe bag]:Fz
%momuinne r\:;!ued(c;btamed by the analysis of similar soil samples from
y 1sed slate areas) is of the order of 40-50 p.p.m. In addition,

owever, several exceptionally tin-hi :
are indicated by A, Apl, .. y DI} olr%}l‘?izgo.ng.s were located and these

_;
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Anomalies A and Al are probably dl;fctk? l’tlgieefetzvnaredxglxotfgd

sions of one, or more, important veins which A
west. A line joining the ™ ce

ungfria%lricé?n}?astzutbhsetantially the same strike as that of the relevant
3?1derground workings on the North lode swarm. that this sv'/lzzrr{r;
continues in strength to the east be)_lond' the soﬂ-;ravgrsg;;ond_
' suggested by the distribution of the high tin values in i e dia nond.
drill hole there. (It is, however, reah.sed thgt this a§lt1 pie
evidence is far from conclusive as a solitary dlamond-drl core can
give little or no reliable data concerning the tin content of any given
vein which the drill might have intersected.)

| Anomalies B and Bl almost certainly reflect the tin-rich zone
} which has been explored partly by the most southerly of the North
swarm drives and partly by an adit driven from east to west.

Anomalies C and Cl, which are the largest recorded, occupy
ground which has neither been explored by “ normal ” surface nor
underground methods, and they may well be due to the hitherto
unsuspected presence of one, or more, tin-rich veins. F urther geo-
chemical work should be carried out to the east of the Black Dyke
to discover the effect of the latter on the distribution of tin in this
zone.

Anomalies D and DI certainly reflect the presence of a rich
vein, or veins, in South lode swarm : indeed, DI is almost exactly
over a particularly rich vein which has recently been explored under-
ground. That the apparent strike of the veins, obtained by joining
the “ centres ” of the anomalies is possibly more easterly in trend
that the true strike (because of the displacement effected by the

development of a fault in the area between the two traverse lines)
has already been noted.

Except when a vein strikes at right-angles to the contours of
the surface, the resulting heavy-metal anomaly in the overlying soil
is likely, because oﬁ *“creep”, to be displaced down-hill. The A/Al
?l?ed D/D1 angénalles lz]ire the most likely to be so displaced, but

re is no evidence that thi i i
Cither oo 1s has been of any real magnitude in

Finally,
emphasised t
which under

it is worth noting again that the geochemical work has

he fan-shaped distribution pattern of the major veins

ground exploration had already suggested.

Conclusions

ClaritThi t;;lrcse:nt study has shown — with somewhat surprising

HCCelgrat ﬁt at Argemela applied geochemistry can facilitate and
. theegrteaetedtlscovery and the delineation of those veins which

. st ec i

it the wosld e onomic potential. It also suggests that elsewhere i

which are characterised by th
on ! ( _ ‘ y the presence of numer-
s closely-spaced mineralised Veins — not necessarily tin-bearinrg

- may well Tepay examination by geochemical methods.
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What We Want To Know

Who embraced whom in South Crofty ?
Why the mine water is acid ? ‘
Who entered his car for the Grand National ?
Who has been “ taped ” ?
Who sent for the Fire Engine ? -
Wpo joined the Chain Gang ?
If ““ Tuyéres ” rhymes with pliers ™, .
Why Classifiers have guards ?
What is the attraction in London ?
goes {)he Army really need you ?

oes beating the Reds always m ins ?
Who wasn’t 21 this year ? y‘ wn freg frkins 7
Who forgot the Botfle ? .
Where is the Station gate ? -
Who has all the cards ?

o wants Home Rule any: ?

Are there any questions ? Ywey

Yes . . . Who won the Squash Cup‘? 4“

USRS

A 4
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