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INTRODUORICN,

This report is being writtea during the esrly production simges
of the reopsned mine at & time when & teohnioal represcatative of
Derby & Co. Ltd, of 11-12, 5%, Swithin's Lane, London, E.G.4 18 pre-
sent to:ta eonsiderabel periocd. It is the preduct of = long and esre
examination.

The smount of material is considersble. In cular soction(4)
is bdulky, this information is recorded so that the basis for the
interpretation can be cheoked if desired and nlso because future
vorking will destroy many of the present exposures. It in inmevitadle
thet scme interpretasion is imeluded im (4), but in the mein it is
reserved for seetion(5).

fThe map of the workings contains the referense numbers whioh are
usde throughou$ $he report. The names given t0 ecertain drifts are
empleyed where possible az their permananee is cousiderable.

All directiocns refer to the 1952 magnetic North,
THE MINE WORKINGS,

This section merely desoribes the sh:z; of the workings for
she benefit of those u lier with the e, it contains no geolo-
gioel information,

The mine 1is situsted on the side of a hill and is entered
shrough = horizoatal passage, Nilsens's stoll, through which the ore
won i removed. The long dimenmion of the mine is perpemdicular
t0 the slope - the former is rou;aiz;l-a. the latter due East, In
addition the workings drop from dighet's Drift by various stages
tc the HAbess stoll and Kvina 2%0ll, The Kvine stoll emerges from
the mine ontc the surfsoe of the hill at & peint just sbove the level
of the %al lake, this mesnsz that all wader eaterring the mine
will eventually flow by gravity alone out into the lake.

Guanars drift deserves further mention as it is easy to visaua-
1ise its shape from thoe mapf or the table below. It slopes ssst-
wards but at an angle steepor that the hil% the top end intersects
the surface of the hill as (43), (44) and £7), dat the lower ond
is some depth below the surface, The north end of Bligangen is in
effeot s quarry into the floor of Gunnars drift, the rool is over
ten neters sbeve the fleor,
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(30) 13 & chamber benesth Nilsens stoll. It hes conneotions %o
Hdkone drift, to Nil.ens stoll by (37), and to Edkons drift nwisa).
(35) leads from 130) to the winse whioh conmnects Hikons drift to
X stoll and interseots 1t three-guartere of $he BAY up.

Other areasz can be most easily visualised by study of the ma
in oonjunotion with the table, Nilsens stoll is chosen 25 the Arbi-
tary sero level sz it is level of ore removal.

TABLE GORERLATING LEVELS AND AREAS OF THE MINE,

Level(moters). Ares,
+8 Primodighets drift troase, (4 T)e
0 Olines drifs, (26)° Hilsens italg,)ﬁlgogs drift.
+7 Gunnars drit%, Sthrase). (30).
+14 Hikons d4rift, s drift/stoll, Bldgangen, Andersens
drift, (45).
+17 (63).
+26 Kvina stoll, Hibets stoll,
SEOLOGY OF THE ARRA.

The Xvina mine appenrs to be in the merginal area of a large
bodi‘ot granite, There is much evidence $0 support this view, Hybrid
roc ro;:snilsblo thier charmcteristic fine textures and dsrk
colours ieate sedimentary contsminstion. Xemoliths of pnra-seh%:t
and hornfels are $he altered sediments themselves, The pegmatisation
and espeeially the mineralisetion itself are the best proof.

The area is cut by a strong set of vertiesl faults whioch run
roughly ENE-¥SY with dndividual faultse = shout 2 kilometre
apert. The mine is almost exsctly halfwey between tho faults., One is
hs between the mine mnd the Scuth end of the main lake and
the other, asctuslly = deuble fault, is a2t the far end of the tai s
lake, It is Aiffioult to tell the direotion of throw of $he feults
study of the rocks, but the to graihy indicates the mine is in an
upfailted block. In addition s & strong ENE-83W fault along
the length of the lake(for the shape of which it is respénsibdle).

The throw of this fault is also verticsl as it cuts the ether two
without displagement of any of the tree. !b!ogrlp%! indicates ve
clearly that the mine 42 on the downthrow side - the rock én the

side o the lske from the mine rising steeply from the water forms s
very good fault-scarp,

The granite is veriable in compositionm, but is usual _very
loucocratic with biotite as the only iiportant dark mineral, The
muscovite ocontent is lewer than usuzl for the granite family, There
is & substantisl smount of e darger gramitio reok, probably = horn-
blende-biotite-granodiorite although the exset rook type cannot be
determined without kmowing the p oclase/orthoclase ratio, The
spatisl and petrogenetio relatio between the two inCl, of which
every intermediste blend is displayed, is not clear and is not very
important as the mineralissatiom clearly beloags to & later stage,

The leueccratio granite is sometimes banded. The bands ere grey
and white alternately and are due to changes im the golour of the
felspar, The bands are quite hériscntal and even in thiokness, they
are probably due to a tio effsots such as vitative settling-
it is certa not £ on banding, Fluxion effects have been seen
especinlly to the North of she mine, dbut mot in the mine,
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Much felspathizstion and pegmatisation of the granite has taken

giaoe. The zefnatitoa are this end usually olose td the vertieal.

e thickezt is to be seen fo the west wall of QOlines drift and
iz about 30 om, across. Fegmstissation was followed by the introduction
of guarts, this e produced the big querts boedy in the mine., No
othey masses of the same megnitude have beern found, but there are very
many small :nutorugs. The quaxrts of the mine has a mors or less complete
layer of felts etween i1tself and the granete., The layer i» varz
variable in ckness, but it is persistant as it is seen at almost all
the exposures. The solutions whioh deposited the qQurarts oontained
nolybdenite which was deposited in the sooler te and the borders
of the quarts body itself. There is alsc very iiportant molybdenite
deposited in the granite agzarentiy away from any gquserts. Thus Knaben
there is a quarry working rich ore with no quertz visible. Nevertheless
::dkwéga $he relationship of the quarts and molybdentie is intermite

GlAaTr,

SKETOH MAPY OF KVINA TO SHOW THE LOCATION OF THE PAULIS,
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There are many traces 0f molyldenite on the side of the hill
within e kilometre of the mines, some of these have been ossually investi.
gated by surface blasting, but at present %00 little work has bheen done

o get any 1dea of their potentianl value, 3till such indioations are

an encouragement and make it possible for development work ¢o
be gaxrried out with a real degree of hope., It is possible thet ore
extends many hundredes of metres from the present workings eand thet the
indiostions 2ll delong to one large bod{, 1t is equally possible thet the
traces are morxely traces and are of mno inportance,

The sketoh below is an ideslisde seotion of the guarisz body in the
area of the mine and demonatrates the rich zone of ore and the regular
arrangensnt of the rook,types.

THEORETICAL SEOTIOK OF THE KVINA QUARTZ AND OREXEODY,
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GEOLOGY OF THRE MINE,

This seotion gontains the details of the exposures in the mine,
The oxrder of study is the same as the order 0f aumbering “{%:{'d on
the map. It is not worthwhile subdivid this seotion, as tends
to nce subdivided thinking on & coatinuous story, especially so as
the desoription of a partioulsr ares is quickly found by using the
nunbering systen.

<Primodighets drift is horizontal and ossses from the floor of the
Dagstrosse, it is the best example of a development heading in the mine.
At the far epd the roek is grenite with marked banding in plaees X%
the molybdenite contant is gulte good., In the roof at this point thexe
is a felspar mass with me enete "blebs® at its Dorders. Nemrer the
Dagstrosse quarts aggcnra the roof, but the walls and floor are of
Rearer(l) $She guarts

te, te contact plane is seen to dip
owards the NE so $hat it is in one wall and low in the other.
Ihzrgranite a¢ the contact ir very rich in molybdenum and the marginal w=

2: 8 gontains the mineral as well. The main mass of the quartz 1s low
Bolybdenite and may not be ore.

Shaft(l) passes throngh quarts from the surface to Primodighets
driftn,

The NW side of the Dagstrosse shows one of she best exsmples of
the irregularitees of the main quayis. Abeve the entrsnce to Fr ig-
heots Arift the quarts extends to0 the surfage, but abcvu(zz a (3
there is granite. This iyregularity is confirmed by ryises a?“-na 3).
Rize(2) has s quarts roof and the trosse end, but the roof and
walls at the top end ere granite. Rise(3) passes at once into te the
top end is a light granite with some uoxi enite. The § wall of the
Dagetrosse shows the normel sequence of felspar and granite with much me?

molybdenite just below the guarts., The B wall is largely quarts as
he mass digc in this direotion, There is, however, - we of very dark
roek, possibly the remsins of = iy allered xonolith, the gquarts,
The wedge is xioh in molybdenite, but the surreunding gquarts is poorye
another example of how the molybdenite was deposited just away from the
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Aret (4) is an emstward sloping chamber wich follows $he lewer
quarts-granite oontaot. In plages a few inches or more of granite remaine
and are strie rich in molyddenite, but the quantity of ere left is
negligable. The pillar at the entrengse to the trosse comtains
guarts om the Dagstrosse side, but the otther o and the adjscent
pillar are of grenite. Rises(5) and (6) follow the contmot, both sre
very dusty, however, sc it is difficult to determine the wvalue of the
ore. lurtgnr working up the slope mschoud be vtrzrgretitiablo. The lower
side of (4), that iz to say the EE wall, has quarts nser the Dagstromge
but the guarts-granite contact rises up the wall in the W direstion,
in general the stope was made a 1ittle too high in the low end of (4{

o0 much quarts was teaken and some ore wag left in the floor. The wall
at the entrance to development passege {7) is banded felapar whioh
be promising. (7) itself followsthe quarts-granite oontmot fairly wel
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the gmts is high in the left well(going in) and lower down in the
right. The smal) rise(8) goes quarts whioh is a atly free
from molybdenite, bdat re 15 a ch of dark roek at the top. The
letter is probably s senolith, but it oould be the upper surfaee of the
guarts. Exsnindtion of the surface above(8) favours the former expla=~
nation. Rise(9) ocemes up to the surfaee through guarts. At its foot
thexre 12 a ous spotted hornbkende-felspar reek low im molybdenite,
this ene exposure ie unigue, but it is too small to determine its
relationship to the . mug(lo) has a gquarts roof pass into
dark granite and felspar. Near(S) )10) becomes very oconfused, laces
the »oof is grenite and the walls are of gusrts in sddition there
ere felspar masses oomtaining "bleba® of molybdenmite, A poasible exple-
nation is that the quarts ic loea splitting into two -~ the eutorop
in $he hill ghows of there be two bends,

(11) is et & level about 3 m. below(7), 4t pasces ugh a dark
granite whish looks very lngrailinc. The ore should agopur some mefres
uz in the roof. Neur the entranee $0 (13) there is s striking 3" pegme-
tite which is slightly unnsual in thet it dips a2t 4o towards the KX
rather than ver¥ically. The two openings which connec$(4) 'ﬂhé})hﬂﬂ
gaﬂs at their ends and 2 down inte dark granite. sage(

filled with rubbish sand cannet be éntered, this indioate that it
met only barren reck, but examimation of the end have thrown
1ight on the confusion im (10). Rime (13) oomes to the surfeoe and inter
seots the quarts just delow the toh but the lower part is dark te
with sone fels magses. The molybdenum content st the centaot looks
ln.:l’:‘:;lqw thet at (4), dut the area exposed is insuffioient for a2 final
e L 1

Paspage(14) whieh rises very gently off£(4) has quarts and a NE
dip mass of ohm at its far end re iz & very fine
xenolith at s point. lear“s the granite comes in and is
extremely rioch in molybdenite. It might be possible to get valuable ore

;oli:uu down the dip over the top of (11), but no ore remains on the
Bldee

Heading(15) runs horisontally off(1l) where the letter meets
Bhkon's » 1t euts through the guarts and at the far end the uspor
quartsygranite contsot is seem, The wells are very dustry, but evidence

of eopper(chaleopyrite) is to be seen, Holybdenite, on the other hand,
appesrs to be low,

IONGITUDINAL SECTION OF HEADING(15).
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?’"" (16) 1s s tnntiant:olw the quarts. It oconsists of

gnni ¢ along its entdre ) \ ] at the ns drift end, where it
) about two metyes bellw $ne guarts, there is much pegmatisation,
but with very little molyMenite. The te 1= charsoterised by pink
orthool=se m%ﬂd nite seeme $0 be en absent. The es which
conneot(16) wi 42 are of the same roock. The fap end (16) is

filled with rubdbbich.

BAkon's Drift end the ares immediately to the West has a high roof
of guarts. The quarts-granite centact, which has mere of the character-
{stie felsper band then in the ares of the trosse snd (4), rises
in a NV direetion. In pluces, netiocesdle at the periphery of the bresnk-
shrough of the workings to the surfsce, some ¢re remains.
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!asan;;u(l?) - (21) rise %o interseot the quarts, bhut in all oases the
rate of rise is %00 low even %0 reach the rich ore.(l7) is orﬂignr;
te at the top end;, but some molybdenite ies present in the roo? at
he low end where the passage is probably at its nesrest point te the
uarts.(18) has exellent molybdenite in the roof, but ord te
n the fleor, olearly the paseege 1= toc low. Along)l9) the roek begoms
typiesl granite, tfa there may be good ore sbove, In 20{ which falls
) 1y towards(21), there is good molybdenite in the pi ilr. which is
probebly sn offshoot from the main bhody. rassaggizl) im 5raaixf
along 1ts eatire 1 %, Piller{22) has molybdenite sssocisted with
some quarts ::Rosod the floor on the side, !h;:n is 2lso the m=in
arts body ore at the top of the piliar, This the firet indioce-
on of the ltllt in the guarts dod oh is discussed in the next
section. ¥all(23) at the esst end of Hikon's hes an extremely
sherp guerts-granite contmot neay the yoof and there is a further guarts
voin about 6" thick with rich molybdemite in the floor. It ia pcncgble

that ganite 12 a8 lens, but it is likely that the two quartczes
of (22) have come togethnr: o :

The genersal position in Olines drift is that high roof ias

guarts or J.st below the quarts-granite contact so that, although
striking molybdenite is seen; no worthwhile ere iz avaisble. Some ore

48 in the floor, but the intermediate rock is dark granite poor in
mblybdenite, The oxs in the floor in not well expesed and its iumpertansce
in unknowne. The ¥V wall of the drift hetween (22) and (23) is & euriosity
it is a wal)l of vertiesl pegmatite, the right-hand wall loo ¥ so
that the fu)] thiokness of the g;gnntite remains (see page 3).

(23) itself rises very steeply, does not reach the quarts psseing
trough granite only.

Area(26), the first area worked by the present maunagement, hes ore
in the wall opposite(27) asnd the roof is granite with large felspar
pheneorysts and oontains some “bleds" of molyddenite. To the VWest gene-
rally the ore has deen lost. (27) rises '!:i st;:gl; in the irnnite. bot .
meets little molybdenite. Thers iz molybdenite shaleopyrite-CuPes, -
at the entranee %o (22), but inside horisontal heading
sulphide~free granite, charamgteyiced by thin bande rich 1in blotite, is
met.(29) {2 very dusty exeept at the top end whioh is ia light granite
free from molybienite.

¥ileems stoll is in gquartsz from Olines drif¢ to (41) at whioch
point felspar comesz in on the right side(ocoming out). & little nearer the
surfage granite comes in so that at the Dagh the sto 1 is entirely
granite, The gnarés body has been cut through, the molybdenite of the
upper guart $e oontaet at the pning is not very good, but this
is almost oe 8 looal effect ss the same horison has been worked,
vigourously in $he past in Guonars drift. Frnssage(Sl) off Nilsens stoll
is in qu slong i%s entire length.

Chamber (30) is on the underside of the guarts. At the Hikon drift
end it is cbove the oomtzct, but is guiokly druga t0 the true coatact
whioh 1= chermcterdced by & thick development of the felspar.(3l) is
entirol; in querts as is (J2) exoept for a pegmatite at the top end,

At the foot of (2&3 and (32) a felsper lens is well exposed. Batween
(32) ané (55? te appesrs in $he floor, but the u:Y;bdenite ebntent
looks low. (33) 4s in quarts, (34)rather surprisingly in in granite,
but 4t may be loeal ch 4n the guarts, the reletionship iz not olear
Passage (35) is in $ te with some ore in the roof.(36), which
is paraliol %o (35), Iz likewise in o molyddemite-besring light granite
which has the .ooaaianal biotite~rich o (30) 2t this t hag fele
spar in the B wall, roof snd ¥ wall. The felspar in the two wakls are
not the same and the trus correlation is given in the sketch,
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Pass (37) rises from(30) to Nilsens stoll and pasases from
granite into guarts as the angle 9f rise ie greater than the dip of the
quarts-granite ocontact(see sketoh). The oeantaot is sharp with little
nollzdonito. in this of the mine generally the molybdenite ceems
to developaed when felspar layer is sent and only @ tlg when
the latter is absent. (38) is horisomtal at the end leading into (3o),
® but dips towards Hhkons drift. At the top end guerts is intersected, but
down the dip the contact is followed well - 4t is high 4in the left wall
(looking towards(3o) and near the base of the right wall. There is a
lens of hornblende-xioh rook in the guaris at the point where the tunnel
starts to d%p. The eontact is apparently not very rich in X molybdenite,
Pass (39) fo lowe the quarts-granite ocentzct %nito well. Pelspathise-
tion brought in "bleLs® of moblybdenite, but the granite iz not well
onon’p exposed to bs assessed.(46) rises into = oenfusion of  uaris
and Tel with siriking ore, dut its thiskness i» dnknown, granite is
in the floer at the lower end,

The workings in Gunoars drift is in the upper eore zone of the
qQuarts bodg the main chanber has come right to the surfage at three
points, (435, (44) and (57). The top end ot (43) has a felsper floor
snd te roof, This passes into(42) whioh has a2 quartz ficor snd 2
mixed, but dominantly te roof. (44) has a guarts floor and walls
due to the feot that the quartz rises more aharpI{ than average at this
p:int vgpf::g (44) continuer the angle of rise o0f£{42). (57) repeats the
story O .

o Below the girst 1line of pillars in (42) the floor dreps sharply
sbout a motre 90 that there is a ridge of felspar. The lower pillars are
largely banded gramite with smounts of visible molybdenite,
The roof in places is too high te examine patisfagtorily, but the ten-
den:y is for the high roof %0 be granite and for the lower to be mixed
rock.
Bhadinf (49A) has falspar in the # wall aad the entrance with s
te roef = the felspar has some very rieh patches of melybdenite.
e toz end of (49A) has quarts sbove felsper and a nite floor snd
(50) wich iz horiszemtsl, hnsrzulrtl resting on granite, this is =
ourious loeel reversion of order and is due to 2 lens of quarts extend-
ing off from the main body. The roof auteide (49A) im very rich ore.

Aren(45) 1s in the granite above the quarts. It is 4iffionlt
t0 tell how far it is above, but the evidenoe in rise(89), see below,
suggests that it may not be more than a couple of metyes. The granite
is bended and cont some molybdenite, Sampling is nemsary here as
this could become an #ipo % ares of work:ngs. Towards the South in
the wall between (49) and (45) and oven some quarts in the pillar oppo-
site(49). (46) contains water whioch eannot drain sway, but pection

the entrance indiocates that it is entirely in granite. (49) is

froa
1ike wise in gramite. (47) hea a granite roef and fels wallis, (48) en-
ters e felaspar-xrich granite. iy

Andersens drift is olearer te the quarts than (45) and indeed fole-
ows the contact npgiarﬁa in the same way as Guanars drift. The E wall is
of grenite apparently}
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of granite a{{;r::tlzilcw :n nol;hdoni:oi h:: :ﬁo ;::::othlithizh. fol=-
[ - RNOIMA ® sone - must be * whioch covered
wfgi loose stone, Ax.-f?if rises from Andersens drift rather steeply
betwoen the pillar. The latter have querts at Sheir bases,
(51) is in granite which econtains some coneordamt guarts hands, the
neral molybdenite oontont appesrs $o ?e satisfactory. The molyddenite
» especial od at the top of (52), (52) itaself iz entire
frani e, OVen floor, which is guaxrds in (51; is granite, The top
vagt) wall of (51) is quarts overlain hgihandod g::nito with planes
rich in molybdenite, felspar 48 abseat. Rise(53) quarts at the
top and (apateh of felspar is at the very top) and granite, rich in"blebs
of molybdenite where it joins(51). In(53) the quarts~grenife consact
iz ris faster than £l but this is probably only @ local $rend
s Quonars drift and (51) show a less steep rise. Ares(54) appears t0
be in a band of felspar below the $ristic band at the quarts-

te oontast 20 that here, as for (5%), the rate of rise of the ore~

is grester than of the floor. The top end of (54) is in quarts and
there are sifnn of good mo nite.

Heading(55) continues 3 from Andersens drift. It is very dust

t ap s to da granite along its entire length and does not hit
the felspar, there is, however, a patch of quartz in the NV wall a&$ the
far end. The dust prevent an examination of the ore potentialities, but
there is very good ore in the roof at the entranoe,

The Blégangen is omtirely in the main msss of uarts. Molyblenite
is present as "blebs®, but the grade of ore am a whole leoks marginal,
It is lazpertsnt to get an assessment of thie area as it is the largest
mass of blooked~-out, easily-won rock., The X end of the Bl en, where
it 1s quarrying the floor 0f Gunnars drift, shows signs of go into
the granite beneath the quarts. The most abvieus is the in
of felspar. FPelspar, this tizne imdieating the ap hika of the appery
contact, is seen alsoc in the reof st the ¥ aoorner of the 3 end.

Crosscut (72), which connetos the R en with hAkons drifs,
oo:aists :f qnaizl :;5;26 IOrnei e:ﬁa bgzk elng:ifapp;;ra o:r:ho lattt
and granite on the owards ons « The guartz-granite
contaot can be traced !rago%%g) in the wall to (38), it r&ael slowly
towards the latter. The molybdenite content looks poor.

The lower quart e gontact 1 exposed in pillar(73)
which has greanite in the base with fels and quarts above. At this
point the contact is !nirl; $=lying having a small dip to the 32,

The noarb; illars (74), ( Szi eto. ~ oonfirm the obsexvetions in (73).
Pass ( Gg passes through the edge of the quarts hody and contains

8 1n? good mo enite, this probably decresses in the wall
between (76) and the en and on the ¢ther side the ore has been
vorzsdtout eaving only the pillar, which also have good molybdenite
contents,

(77) and Iians drift have a quartz roof with fels walls and mix-
od yook beneath « the contact is followed well, The quarts is
rising sad is net seen on the west side of pﬁllarsng. Passage(78) is
ia quearts nl::: ttl onkire length., The tog part ¢ ¢ winze beitveesn
l1ians drift 67) = the lower pert is bloeked with loose s¥one-is in
mixed rook, There is quarts sbove (81) as can be seen in pillar(79),but
$here 18 also some guarts in the floor which may mean a seeond qnar&s
body or else that the main mass haa a substantial offshot., The
grenite in (61) 8 signs of h been felspathised.(82) 42 in the
same rook as (8l), dut it also eon patohes of guarts and there is
8 band of quarts at the far end,

¥all(83), whioch is be worked at the present time, appears to
be below the quarts although the width of the Lisns d4rift ohamber is
suffiolently great for correlation across to de difficult. The lower
part of the wall appesars to be of poorer molybdenite coatent than the
ng;tr. There is a quarts band in the uppe;rinrt near the eatrance to
(82). (It must be reslised that thig deschription o apigto- to0 the
!re-ont fage whioh may be very different in a few weeks time). The face

s sketoched on page 9,
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The high wall from (81) to Olimes drift, that is o say faces (86)
and (87), is the most diffioult sres to examine and interpret. The
fair sinple rock relationship in the other parts of the mine d6¢ B0t ma-
nifest themselves 8o olerly here. Botween(8l) and (86) the floor is of
quarts with granite above and a pink gresnite roof. XN(86), the shape of

s

vwhioch has sinoe been altered by blasting, there is again some in
the floor with the granite above, The very high roof is te-rioh
and variable in type. The signs of guerts in the floor 4 sh as the

latter risea to the North towards Olimes drif$. The pillar to the ¥ of
the haunlage incline, which runs from Nilsens drift to HAkon's drift past
the entranoes to(405 and (33?. mostly have guarts in their bases and
roof with granite between., The molybdenite content is variable along
the main face but on the whole is promising,

The very low levels 0f the mine now remain to be desoribed. The
Evina stoll will be dealt with first, then the hibets stoll complex, and
tina%ly(ggg link between the HAbets stoll and Andersens drift, name
chambey .

Evina stoll falls slightly from its W end at the foot of the winse
from BAbets 4drift to the 4 pening just sbove the level of the sailing
lake, It passes directly under and g:::llel to (35). At the top end the
rook is granite of types - ed and unbanded, ooarse and fine-
greined ~ with a 1ittle molyddenite in 2 few places. Dl reot undey
Hilsens stéll there is a large xenolith perallel to the band which is
ai about 15° to the 3E. For a few metres the xenolith, whioch oon-
sist of altered paragneiss, forms & smooth reof as it hss split ele
slong s plans of weakness, A. few meters the winse side of the Hibets
8toll there is a consardsnt band of dark rock rich in felspar phenooryst
The granite nlong this seation of (53) - Kvina stoll- shows no signa of
moet the main quarts body and 4is f£ree from molybdenite. From the Hibe
stoll Junotion to (60) the grenite is massbve except for an ococasional
xenolith and thin vertical in (61) sgain only granite is exzoscd.

The top end of Hibets atoll 8it,too, slopes very slightly liks
Kvina stoll}, at (71) has ocut into guerts and felspar in the reof and
walls, these ninerals are mixed with grenite and only just exposed, but
even 8o the moigbdonite gontent looks very interestisg. Between(71) and
(70) the rock 18 & darkish granite, but at the entrance to (70) quarts
and mo enite Aagain appears in the 100f.(70) seems to be free from
quartz.(69) has rudbbish cacked slong its ¥ wall, but she gther wall and
roof can be examined. !he{ are chie ordinary granite, dbut there are

atches 0f quar$z with a little molybdenite. The ateep rise towards the

ians stoll is granite with almost no visible molyhbdenite. The Hhbets
stoll between(69) and (67) t} in te with a little gn s, but oaly
a trage of mo enite in a few places, Both (67) and (68) are filled
with rubkish and gannot be examiped, it must be assumed that they
o meet barren rock as the stone disposal problem in HAbets stoll

t have been 2o greas that even wvaluable oxqosnres oould have been

recovered tenm 1{. lotwoen(67g and the ore loading chute from Ander-
sens 2ritt E& ots s3to 1 ocuts light granite at first, then 2 pegantitie
granite, an -




finnlli & dapker granite all apperently free from molybdeaite. At the
chute there is a unigne ook = & muscovise-rich e « in the lower
part of the west wall, the musecvite shows & ten ency to lie to parallel
wall glving a pseudoschistosity. From this point %0 Kvins stoll the rook
is & uniform medium granite with no visible molybdenite.

Rise(89), which oonneots the foot of Gunnars drift to HAbets drift
is exceed interesting, It is ufortunsstely half f{lled with looss
ore 80 that 1% is difffoult and not without danger to examine it. The
foot of (89) is granite, but just below (9¢) quarts appears in the roof,

bove this point the roof and walls are felsper with good molybdenite
the quaris and its lower oonteet are poor in the minersl) and granite
comes in et the toz. (90) has a fels f£loox with ginnito and quarts,
it is & confused pieture in detsil, but is olear orebody., There is
very sg:: molybdenite especially in the roof at the entrance.
lly the connection between Andersens drift and Hihets estoll via

.igg; remains to be desoribed.(62), which falls from Andersens drift to

» peoses through medium granite.(63) oonsiste of light, often ve
light, granite whioch oonteins samsll iatohol of quarts with mo bdonii!
et their boders. The te itself 1s poor in molybdenite.(64) has fele
spar in the floor 2t the end and may be aygr?aching the Snnrtz bod*.(ss)
cuts into a derker granite than the rest of (63) and Tee from the
quarts patches .of the latter,(66) drops very steeply from (63) to HAbet
stoll, it passes through a 4" band of quarts at the top.

This band is free from felspar, oonteins no molydbenite, and hes very
sharp contaots with the granite. The lower part of (66) 1s in granite.

H.B. During the typ of this section the deschription of Lisns stoll
was inadvertaatly omitted. This is given below,

The remains of heading(84), which iz at a level of sbout & metre
above the floor of the mein ohamber, are in the quarts body, but the
contact with the granite is seen near the floor - it has good molybdensit
(85)is dieppointing in that it rises in 1ight granite with no visible
molybdenite and does not reach, or show signs of reaching, the guarts.
Lians stoll pesses horizontelly through light granite.

INTERPRETATION OF OBSERVATIONS,

Qexrtain directions for development work are so x obviously negcessary
thet interpretations of the observations in the previous section are
Bcarcely necessary, Nevertheless for longer range work interpretation,
modified by the work's findings, i{= vuluable,

The domiasnt result of this work is that the apparent oconfusion of
grenite, querts, and fels falls into place to give & remarkly simple
reletionship, There 48 o one guarts bod¥ in most of the mine, but a
second, or at least n compliocation of the first, is indicasted between
Olines drift and Hikons drift. This quarts body hss been worked at its
upper and logwer contaots with the nites, The quarts dips at an average
of about 20~ in & direction a few degrees to the South of East,

The quertz outereps on the hill from K of Frimodighets drift to
about loo metres S of Nilsens stoll pessing just to the West of the
strosse, (4), snd Olines drift. It ie diffioult to deoide whether this
is the final westward extension of the quartz or whether it is an out-
orop of the upper surfsce only. The two possibilities are sketohed below.

INTERPRETATION OF THE QUARTZ OUTOROPS,




The evidence for one is as follows:

8, B0 quarts is seen in rises(2), (3), (5), (6), (19) and (21), al}
:i whi:g‘:re within & few metres of the surfsce and without doudbt below
e g
b th; rete of rise of the quarts is grester than the gradient of
the nill 1n nost places ~ this 4s best 1llustrated by Gunnars drif.

The evidenoe for two iz as follows:s

a, the quarts outorop dies out southwards defore reaching a point
above the souternmost extension of the mine wor where the
quarts is known to mfl exist, in thés area the quarts must go into the hil'
or éie out upwards reaching the surface,

b, quartz is seem in the strosse almost direotly bemeath the limi
of the autorop thus indioating(if cne is correat) a sudden nearly vertios
rise 0of the lower guarts te contaot whiok is improbable, ‘

Both oanes have their merits and it mey be that both are correct in |
part - one at the N end, tho at the S end - as & small twiet of the
quartz body would be sufficient to make this possible,

The other msjor interpretation problem 15 the behaviour of the
gunartz dody down dip to the eamnt,

KEvine stoll is ebout 25 metres below the quartz at its west end at
the foot of the winse from Hikons drift and alonf its entire length the
quartz is not seen, Therefore the quarts is still above Kvina stoll at
the point where the latter merges above the lake, Actually the quarts
appears to outorop on the hill at & level just =2bove the mh¥ miil althou
nostlin:oé:izi is seen. Hibets atoll must also be under the quaris as -
it Jo stoll and shows no signs of quartz except at its far end;
Gunners drift, on the other hand, olearly works the granite above the
%garts.(BBJ. vhich links Quonars drift snd Hibets stoll, is the kei.

e quarts soon in the upper part of (89) is the main quartz body in epi-
te of 1¢s thinness ~ the ratio of fels to quartzs is similar
to the outorop nesr the mill, Thues the quu'ﬁr passes between(56) and
HAbets stoll., The quarts should =1lso be in the neighbourhood of (63).
Andersens drift is above the guarts wheras Hibets stoll beneath this plac
is under the quarts. The two are oonnected h% (62), (63) and (66),
but the o quarts is seen at the top of (66) where there is a thin very
uncharsoteristic band - this be the main quartz but it is an unsatis-
fagtory explanstion as the qn:%XI is vurzethick at the not far distant
Blidgangen, The ore ohute from (51) to HAbets stoll should be examined
vwhen emty as this, too, should interseot the guarts.

There is evidence that the quarts is splitting into twe in the
Lians drift and Hhkons drift ares, there are even s of the same
t in HAkons drift. The split produces one band which runs westwards
nearly horisontally(as far as the limited exposures 2llow ome %o tell)
and the main body which continues u 8 the surfage, It is
possible that there are two quarts bodies near together, but the evidence
favours the splitti:irgypothesin as the point of junotion &s mearly
exposed in Hikoas 4 .

The lest important point is that ore exposed at the west face
of Lians drift at (83) 1s a very good impregnation of granite molyd~
denite, This is the tig:nor ore seen in large (uantities at Knaben and
i» said to be bhettex the "blebby” ore at the gquerts te oontaot,
At (83) the quarts appears to be higher than the roof - & an{ rate it is
not contaoat {po ore - 80 4t is poesible that an area of ore sxrgely in-
dependent of the quarts has been encountered,

This seotion oan be concluded with a genersl statement. The ka{ to
the molybdenum ore is the granite at the quarts oontacts. Thus the behavi
our of the quartz body will laxgely determins the direction and
shape of the workings. To the N the quarts as exploreé rises to the sur-
face, but it may go into the hill sgain to the W. To the yuExix E the
quarts in plages comes out into the hill, but the 3, SE and SW its beha-
viour is lettle known,
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It is in these directions that the main reserves may well lie, espeocizle
1; 80 &g the wor get deeper this wey and avoid the oramped nature
o

:lio vorkings to the north where the E-¥ dimension of the orebody is
Omalie
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The procursment of an air-widtored fosding mashine means that devel-
opment work meeds to be oarried out with the mode of motiom of the
leader in mind, The machine sdvances along laid rails inte a pile of
ore which has been blasted to fall on top of the rails, Thus a
ust amder the ore is desireable so that the roof can be blasted and
oaded with speed and etse, The next best alternative is %o stope upwardf
gsteeply so that the ore will fall by gravity to the maghine. The more
speocinlative development work, of courss, must seek the richest ore re~
O Suk (NpdiuRY dayelsyment, wick iow 1a § king
o mo® evelopne rk now is to ¢ & WOr
lace for the machine in Iiens dyif$, A head duomnrinto £a0e(B3)
risonta will tend %o te low into the ofn if the normal
dip is est, A parullel heading in face(86) with cresscuts wonld
block out 2 large quantity of ore, If these two headings meet little orm
low=grade ore v should be directed upwerds towards the main quarts,
The seeond dob is the completion of the Hibets stoll development
. The intention here iz %o use(89) 1!{1-
o
through ocirculation of air is achived -~ dynanite
fumes rapidly., The ore in the chute from Andersens drift ocan be removes
et omee, elearing (67) zn alternative route for removing ore from
Lians : is aghieved. Pinally a oircalar rotetion of wagons oould be
arranged,
hﬂloront 2l the upper quars te contact in (51) should
show wether it is possible to obtain ore by working here in & fashion
similar to that oarried out in th’ past in Gumanars drift, The first
heading should be parsllel to (53) or the latter could be used, Extensior
of gz would prove the ore poscibilities of the same horizon in a
southerly directions

Ore-geecking deve nt in Hibets sto 1 should be primarily utwerd:
t0 locate the lower cu te contact, Ar the fer end the amount
of ore exposced is se smell $ 4t i= not possible to select & direction
of advanoe with confidence. Under the circumstanees to avoid water
drainage problems #x it is probably the best thing to continue the stoll
in its sent direction. For the upward development a point near the
:{0 ig:l. is az gocd as sny -~ an easterly compoment in She rise is
8 L
At the I end of the nine it cppears that there is less likely
chance of finding large roserves of ore, especially, if slternative one,
e 11) is eorrect. Ore iz probebly present at the horison worked by
) = $he lower guertz-grenite contact - in an easterly direction down
the dip slope frem(4), certaimly it is present in (7) whioh oould be
ussd 25 & basis for develepment. The disadvantage of this iz {thet
}gaun is :. problem =g there is no obvious schme to get gravity-cided
ow of roo
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Sach places as chamber(3%0), the Dagstrosse, and Primod t8 drift
have ore possibilities, but in all these are severe transpo
problems. In view of the f=ot that & development programme, by its very
nature, must be flexible mnd that the results of the work suggested in
the sbove garl phs will leed $o its own fuxther develepment plens, it
is unwise to advise on these more remote mreas at preszent,

One development job of a special naturs needs to be done. It iz the
determ nation of wheter the quarts itself is ore. It vert looks very
i:?r in molybdenite in most ces, but the very large exssvatiions

ngen shows that, in s sreas st least, it was a§ one time an
00 ¢ proposition, The only possible to assezs its value is to
88 tons through the plant and even R the naturs of this rook
such that the figure will be of importance o for = loeal srea,
If the main mass of the %ﬂlrfl ies an ore proposition the proved reserves
of the m ne beoome very large,

SUMMARY,

The lolihdonitc of Kvina Gruber ic estimately conneocted with a
large mase of quarts whioch was deposited by the residual seolusions ofthe
€@ &renite into whioh the quarts is gited, There is evidense that the
nine i= mear the meargin of the granite. The whole arean is faulted,
Trzoes of melybdenite are outeroping in many pisces within & kilemetre
g:p:nglil.. edy signifiosnece osnnot yet be Judgsd but they are a
sign, .

Working in the mune has been clmost entirely along the upper and
lower contacts of the granite against the quarts mess., Guanars drift
snd Andersons drift work the npz:r ocontaot. The Dagstromse,(5o0), (4)
Hhkons drift, Olines drift, Haskons Ariff, snd Lisne drify 1l work the
lovier eontto%. The en; 2 sgle exceptien, works the guarts itself.

4 dotsiled study of the ontyre mine, of which » full description
is given, s that the euarts ses hetween(Zo) =nd Filsens stoll
snd bdetween (45) and Hibets stoll. In Hsakoms drift and to the ¥ and 8
2 seoond body of quarts is seen, it is probably an offshoot of the mein
RASS,

The following development work is suggoented:

(1) westwards horisonsally from Lisns drift into(83) with a

parallel heading inse .
(41) ogoning up of inocline(89) and oconnection of (69) with Lians
stoll = this work, prevecusly suggested, has been begun.

(111) westwards and upwards in (51) and southwards in (55).

(iv) 2{1::0: sad in the middle of Hibets stoll and southwards at
& end,

(v) the lower quartz-grsnite ocontact at the end of the m ine to
be followed,

(vi) determindtion of the ore possibilities of the wm Querts itself,
MEP/Aug. 1952,
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