
5t Bergvesenet
Postboks 3021, 7002 Trondheim Rapportarkivet

Bergvesenet rapport nr Intern Journal nr Internt arkiv nr Rapport lokalisering Gradering

BV 3632 Trondheim

Kommer fra ..arkiv Ekstern rapport nr Oversendt fra Fortrolig pga Fortrolig fra dato:

Tittel

Notes concerning the Geology of the Kvina Molybdenite Mine in Fjotland

Forfatter I Dato Bedrift

Derby & Co., Ltd.19

Kommune Fylke Bergdistrikt 1: 50 000 kartblad 1:250 000 kartblad

Kvinesdal Vest - Agder Vestlandske

Fagområde Dokument type Forekomster

Geologi Kvina

Råstofftype

Malm/metall

Emneord

Mo

Samrnendrag



():7,-),3-<"
Avekrift.

Noteeoonoerningthe Geologyof KvinaMolybdeniteMine in Fjotland.

Derby& Oo.,Istd.

INDEX.

Introduotion.
TheMine Workings.
Geologyof the Area.
Geologyof the Mine,
laterpretationof Observations.
lutureWorkings.
eammary.

INTRODUOTION.

Thisreportis beingwrittenduringthe earlyproduotionetagee
of the reopenedmine at a timewhen a teohnioalrepresentativeof
Derby& Go. Ltd. of 11-12,St. Swithin'sLane,London,E.C.4le pre—
eentfor a oonsiderabelperiod.It le the produotof a longand oaref
ezamination.

The amountof materialie oonsiderable.la partioulareeotion(4)
le bulky,thie informationie reoordedso that the basiefor the
interprotationoan be oheokedif deeiredaad aleo beoaueefuture
workingwill destroymany of the preeentexposures.It ie inevitable
thateomeinterpretationis inoludedin (4),but in the main it is
reservedfor seotion(5).

Themap of theworkiw oontainethe referensenamberswhiohare
usde throughout the report.The nameegivento oertaindrifteare
employedw ere poesibleae theirpermananoeis oonsiderable.

All direotionerefer to the 1952magnetioNorth.

TBYMINYWORKINGB.

Thisseotionmerelydesoribeethe ehapeof the workingsfor
the benefitof thoseunfamilierwith the mine,it oontaineno geolo—
gioalinformation.

Themine ie situatedon the sideof a hill and ie entered
throughe horizontalpaseage,Nileensfeetoll,throughwhichthe ore
won is removed.The longdimenalonof the mine ie perpendioular
to the elope— the formeris roughIy1-3, the latterdue Eset. In
additionthe workingsdrop fromPrimodighet'sDriftby vsriouestagee
to the Båbeteetolland Kvinaetoll.The Kvinaetollemergesfrom
the mine onto the eurfaoeof the hill at a pointjustabovethe level
of the tailingslake,thiemeensthatall water enterringthemine
will eventuallyflowby gravityaloneout intothe leke.

Gunnaredrittdeservesfurthermentionaa it ie eaey to visua—
lieeits shapefromthe mapS or the tablebelow.It slopeeeast—
wardebut at an angleeteeperthat the hill,the top end interseots
the surfeoeof the hill at (43).(44)and (57),but the lowerend
ie somedepthbelowthe surfaoe.Thenorthend of Blågangenle in
effeota quarryintothe floorof Gunnaredrift,the roof is over
tenmetereabovethe floor.



(50)ie a ohamberbeneethKileensstoll.It haeoonneotionstoHAkonsdrift,to Nilsensotollby (37),andto Hiskonsdriftby(38).(35)leadsfrom(30)to thewinzewhiohoonneoteHåkonedrifttoKvinaetollandinterseoteit three-quartersof themay up.
Otherareasoanbemoetessilyvisualisedby etudyof themnpin oonjunotionwiththetable.Nilseneetollie ohosenas thearbi-taryserolevelas it is levelof oreremoval.

TAMMEOORRELATINGLEVEISANDAREASor THEMME.
evelme ers . Area.

2•

	

+8 Primodighetadrift,Dagetrosse,(4).(7).

	

0 Olineedrift,(26),Nileensstoll,Eakonedrift.

	

+7 Ounneredrift,(average),(30).

	

+14 Håkonedrift,hiansdrift/etoll,BlAgangen,Andereens
drift,(45).

	

+17 (63).

	

+26 Kvineotoll,Håbetsstoll.• EOLOGYOP TBE
TheKvinamineappeareto be in themarginalareaof a largebodyof granite.Thereie muohevidenoeto eupportthleview.Hybridrookareoognisableby thierohareoterietiofinetexturesanddarkooloursindioatesedimentaryoontamination.lanolitheof para-sohistandhornfeleare thealteredsedimentsthemselves.Thepegmatieationand •speoiaflythemineralleationiteelfarethebeetproof.
Theareais outby a strongeetof vertioalfaultewhiohrunroughlyENEAISWwithindividualfaultsaveragingebouta kilometreapart.Themineis almostexsotlyhalfweybetweentkofaults.OneiehelfWaybetweenthemineandtheSouthendof themainlakeandtheother,aotuallya doublefault,le at thefarendof thetailingelake.It le diffioultto tellthedireotionof throwof thefaultsbystudyof therooks,butthetopographyindioetesthemlneis in anupfaultedblook.In additionthereis a strongNNE-SSWfaultalongthe lengthof thelake(forthes)iapeofwhiohit ie respéneible).Thethrowof thiefaultis alsovertioalas it outetheothertwowithoutdiepleoementof anyof thetree.Topographyindioateevery

‘r
olearlythatthemineis on thedowntbrowside- therookån thefareideof thelakefromtheminerisingeteeplyfromthewaterfores averygoodfault-soarp.

Thegraniteis veriablein oomposition,butie ueuallyveryleu000ratiowithbiotiteas theonlyliportentdarkmineral:Themusooviteoontentie lowerthanusualforthegranitefamily.Thereis a substantialamountof a dargergranitiorook,probablya horn-blende-biotite-granodioritealthoughtheexaotrooktypeoannotbedeterminedwithoutknowingtheplagioolase/orthoolaseratio.Thespatialandpetrogenetiorelationshipbetweenthetwotypee,of whioheveryintermediateblendis displayed,ie notolearand-isnotveryimportantas themineralisationolearlybelongeto a laterstage.
Theleu000ratiograniteis sometimeebanded.Thebandearegreyandwhitealternatelyandaredueto ohangesin theoolourof thefelepar.ThebandearequitehArizontalandevenin thiokness,theyare probablydueto e magmatioeffeoteeuohas grevitativesettling-it ie oertainiynotfluxionbanding.Pluxioneffeotehavebeeneeenespeoiallyto theNorthof themine,butnot in themine.
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NUohtelepathizationandpegmatisationof thegranitehastaken
plaoe.Thepegmatiteearethisandueuallyclosetå thevertioal.
Thethiokestie to be seenformingtheweetwallof Olinsedriftand
is about30 om.aoroee.Pegmatisationwas followedby theintroduotion
of quarts,thiephaseproduoedthebigquartsbodyin themine.No
othørmassøsof theeamemagnitudehavebeenfound,battherearevery
manj emallaoutorope.Thequartsof theminehaea moreor lesecomplete
layerot feltsparbetweeniteelfandthegranøte.Thelayerie very
variablein thickness,butit ie pereletentse it is eeenat almoetall
the •xposaree.Thesolutionswhiohdepositedthequrartsoontained
molybdenitewhiohwas depositedla the soolergraniteandtheborders
of the quartsbodyitself.Thereis alsoveryiiportantmolybdenite
depositedin thegraniteapparentlyawayfromanyquarts.ThueKnaben
thereis a quarryworkingriohorewithno quartzvielble.Neverthelese
at Kvinatherelationshipof thequartzandmolybdentieis intermite
and olar.
SiCETORNAP OY KTINA TO SHOWTHELOOATIONOP THEPAULTS.•

• Therearemanytraoeeof molyhdeniteon thesideof thehill
withina kilometreof themine,someof thesehavebeenoasuallyinvesti-
gatedby surfaoeblasting,butat presenttoolittleworkhasbeendone
to getanyideaof theirpotentialvalue.Stillsuohindioationsare
an enoouragementandmaksit poseiblefordevelopmentworkto
be oarriedoutwitha realdegreeof hope.It is possiblethatore
extendemanyhundredeof metresfromthepreeentworkingzandthatthe
indiostionsallbelongto onelargebody,it ie equallypossiblethatthe
traoøøaremerelytraoeeandareof no importanoe.

Thesketohbelowis an idealiedeseotionof thequartzbodyin the
areaot themineanddemonetrateetherichzoneof oreandtheregular
arrangementof therook,types.
THKORETIOALSEOTIONOP THEKVINAQUARTZANDORFAMODY.
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GEOLOGYOY THENINE.

Thisseotionoontainsthedetailsof theexposuresin themine.
Theorderof etudyis thesameae theorderof namberingemployedon
themap.It is notworthwhilesubdividingthisseotion,as thattende
to prodnoesubdivided-thinkingon a oontinuousstory,espeoiallyso as
thedesoriptionof a partioularareais quioklyfoundby usingthe
namberingsystem.

.1timodighetsdriftis horizontalandoaseesfromthefloorof the
Dagstroese,it is thebestezampleof a devalopmentheadingin themine.
At thefarendtherookis lightgranitewithmarkedbandingin plaoesl&
themolybdeniteoontantis quitegood.In theroofat thiepointthere
is a felaparmasswithmolybdenete"blebs"at itslorders.Nearerths
Dagetrossequartzappeerein theroof,butthewallleandfloorareof
granite.Wearer(1)the warts-granitecontaotplaneie eeento dip
towardetheNE so thatit ie highin onewallandlowin theother.
The raniteat theoontaotim veryriohin molybdeniamandthemarginaltr,
qusrtzoontainsthemineralas well.Thenalnmaseof thequartsis low
in molybdeniteandmaynotbe ore.

II, Shalt(1)paseeethroughquartsfromthesurfaoeto Primodighets
drifts,

TheNW sideof theDagstroseeahowsoneof thebeetexamplesof
theirregulariteesof themainquarts.Abovetheeatranoeto
ta

it dig-im!
he driftthequartseztendeto thesurreoe,butabove(2)and(3
thereis granite.Thisirregularityie oonfirmedby rises(2)and 3).
Rise(2)hasa quartsroofandtheDagetrosseend,buttheroofand
walleat thetopendaregranite.Rise(3)passesat onoeiatogranitethe
top endis a lightgranitewithsameselybdenite.TheS wallof the
Dagetrosseahawsthenormaleequenoeof felsparandgranitewithmnohmallr
zgzmolybdenitejustbelowthequarts.The3 wallis lar/ir quartsas
themassdipain thisdireotion.Thereie,however,a we ofverydark

. rook,possiblytheremaineof a highlyalteredzonolith, thequarts.

Thewedgeie riohin molybdenite,butthesurroundingquartsis poor-
anotherexampleof how themolybdenitewas depositedjustawayfromthe
quartz.
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Area(4)is an eastwardelopingohamberwiohfollowsthelower

quartz-graniteoontaot.In plaoesa fewinoheeor moreof graniteremaine
and arestriokinglyriohin molybdenite,butthequaatityof oreleftis
negligable.Thepillarat theentranoeto theDegstrosseoontaina
quartsoa theMagetrosseside,buttheotthersideandtheadjaoent
pillarareof granite.Hisee(5)and(6)followtheoontaot,bothare
verydasty,however,so it is diffioultto determinethevalueof the
ore.Purtherworkingup theslopesohoudbe veryprofitiablo.Thelawer
eideof (4),thatis to saytheKE wall,has quartsnaartheMagstrosge
butthequarts-graniteoontaotrisesup thewallin the SN direotion.
In generalthestopewasmadea littletoohighin thelowendof (4)
toomaohquartswas takenandsomeorewas leftin thefloor.Thewall
at theentranoeto developmentpassage(7)is bandedfeleparwhiohmay
be pramising.(7)iteelffollowethequarts-graniteoontaotfairlywell
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the quartzis high in the leftwall(goingin) and lowerdown in the
right.The amallrise(8)goesthroughquartzwhioh ie apparentlyfree
frommolybdenite but thereie a patohof dark rook at the top. The
latterie probabiya zenolith,but it oouldbe the uppersurfaoeof the
quartz.Examinåtionof the surfeoeabove(8)favourethe formerexple—
nation.Rise(9)oomesup to the eurfaoethroughquartz.At ite foot
thereis a ouriousspottedhornbkende—felaparrook low in molybdenite,
thie one exposureie unique,but it is too smallto determineits
relationshipto the granite.Riee(lo)has a quartzroofpaseinginto
dark graniteand felepar.Near(9))10)beoomesvery oonfused,In plaoes
the roof is graniteand thewalleare of quartzand in additionthere
are felepermaseesoontaining"blebe"of molybdenite.A possibleexple—
nationie that the quartzis looallysplittinginto two — the eutorop
in the hill ehowssigmeof therebeingtwo bends,

(11)is at a levelabout3 m. below(7),it paseesthrougha dark
granitewhioh10ok2very unpromieing.The ore shouldaooSureomemetree
up in the roof.Near the entranoeto (13)thereis aaetriking3" pegma—
titewhiohis elightlyunusualin that it dipe at 4o" towardsthe NE
ratherthanvertioally.Thetwo openingewhioh oonneot(4)with Whave
quartzat theirendeand peesdown intodark granite.Passage(12)
ie filledwith rubbishand oannotbe åntered,thiemay indiontethat it
met only barrenrook,but examinationof the end mighthave thrown
lighton the oonfusionin (10).Rise (13)oomeeto the surfeoeand inter
seotethe quartzjustbelowthe top,but the lowerpartis darkgranite
with somefelsparmanees.Themolybdenumoontentat the oontaotlooka
muoh belowthat at (4),but the areaexposedie insuffioientfor a final
estimats.

passage(14)whiohrieeevery gentlyoff(4)hae quartzand a BE
dippingnaseof feleparat its far end,Thereis a very fine
grainedxenolithat thiepoint.Near(4)the greniteoomeein and i8
extremelyrioh in melybdenitt.It might be poesibleto get valuableore
followingdown the dip overthe top of (11),but no ore remainson the
W eide,

Heading(15)runmhorizontallyoff(11)where the lettermeete
BAkon'sMrift,it outethroughthe quartzand at the far end the upper
quartzygraniteoontaotie eeem.Thewalleare very duetry,but evidenoe
of oopper(ohaloopyrite)ie to be seen.Mo1ybdenite,on the otherhand,

11 appeareto be low.

IONGITUDINAISECTIONOF HEADING(15).

'-4* 
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Passage(16) ie S*batanttailtbelowthe quartz.It oonsieteof

granitealongite entirelenght,bit at the HAkonsdriftend,whereit
ie only abouttwo metreebellwthe quartz,thereis muoh pegmatisation,
but withvery littlemolybdenite.Thegraniteie oharaoterieedby piak
orthoolase,mo1ybdeniteseemeto be entirelyabeent.Theyinzezwhioh
oonneot(16)with(4)are of the samerook.Thefar end (16)is
filledwith rabbleh.

lakon'sDriftand the area immediatelyto the Weethas a highroof
of quartz.The quartz—graniteoontaot,whioh has more of the oharaoter—
istiofeleperband thanin the areaof the Dagetroeseand (4),rises
in a NW direotion.In pleoes,notioeableat the peripheryof the break—
throughof the workingsto the eurfaoe,some ore remaine.

-
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Passages(17)- (21)riee to intereeotthe quartz,but in all oasesthe
rate of rise ie too low even to reaohthe rioh ore.(17)ie ordinary

enlte at the top end, but somemo1ybdeniteis presentin the of at
ro

ow eadwhere the passageie probablyat ite neereetpointto the
quartz.(18)has ezellentmolybdenitein the roof, but ordinarygranite
in the floor olearlythe passageis too low.Along)19)the rook becoms
typicalgranite,againtheremay be good ore above.In(2o),whioh falli
elightlytowarde(21),thereis goodmolybdenitein the pillar,whioh is
probab1yan offehootfrom the main body.Passage(21)le granite
alongits entirelenght.Pillar(22)hae molybdeniteassociatedwith
eome quartzexposedin the•loor on the Dag side.Thereie also the main
qaartzbodyand ore at the top of the pillar.Thieis the firetindioa-
tion of the eplitin the quartsbodywhioh ie dieoassedin the next
eeotion.Wall(25)at the east end of BAkontsdrifthas an extremely
eharp quartz-graniteoontaotnear the roof and thereis a furtherquarts
vein aboat6" thlokwith riohmolybdenitein the floor.It is poseible
that the graniteis a lens,but it is likelythat the two quartzee
of (22)have come together.

The generalpositionin Olinesdriftis thathighroof is
quartzor 3..stbelowthe quarts-graniteoontaoteo that,although
etrikingmolybdeniteie seen,no worthwhileore ie avalable.Someore
is in the floor,but the intermediaterook is dark granitepoor in
molybdenite.The ore in the floorin not well expoeedand ite importanoe
in unknown.TheW wall of the drittbetween(22)and (23)ie a oariosity
it is a wall of vertioalpegmatite,the right-handwall lookiagX so
that the fallthioknessof the pegmatiteremaine(seepage 3).
(23)iteelfrisesvery eteeply,but doesnot reachthe quartspassing
troughgraniteonly.

Area(26),the firetareaworkedby the presentmanagement,has ore
in the wall opposite(27)and the roof is granitewith largefelspar
phenoorysteand oontainesome "blebe"of molybdenite.To the Weet gene-
ratly the ore bas been lost.(27)risesvery steeplyin the granite,but.
meets littlemolybdenite.Thereie molybdeniteand ohaloopyrite-OuPOS2-
at the entranoeto (22),but insidethiehorizontalheadingonly
sulphide-freegranite,oharaoterioedby thin bandsrioh in blotite,is
met.(29)is very dastyexoeptat the top end whichie in lightgranite
free frommotybdenite.

Ailsensstollis in quartzfromOlineedriftto (41)at which
pointfeleparoomeein on the rightside(oomingout).A littlenearertha.
surfaoegraniteoomesin so that at the Dagåpningthe eto 1 ie entire1y
granite.The quartsbodyhas beenoat through,themolybdeniteof the
apper quartz-graniteoontaotat the Dagåpningis not very good,but this
is almostoertain1ya looaleffectas the eamehorizonhas beenworked.
vigourouslyin the pastin Ounnaredrift.Passage(91)offNilseneetoll
is in quartzalongite entirelength.

Ohamber(30)ie on the aadersideof the quartz.At the BAkendrift
end it ie abovethe oontact,but ie quioklydropeto the true oontaot
whioh is oharaotericedby a thlokdevelopmentof the felspar.(31)le
entirelyin quartzas is (32)expeptfor a pegmatiteat the top end.
At the footof (31)and (32)a feleparlensiB well ezpoesd.Between
(32) and (33)graniteappearsin the floor,but themolybdeniteelluitent
looke low. (33)is in quartz.(34)rathersurprisinglyis in grenite,
but it may be localpatohin the quartz,the relationshipis not olear
Passage(35)is in lightgranitewith some ore in the roof.(36),whioh
ie parallelto (35),is likewisein a malybdenite-bearinglightgranite
whioh has the aooasionalbiotite-riohband•(30)at thispointhas fel-
spar in the E wall,roof andW wall. Thefeleparin the two walleare
not the sameand the trueoorrelationis givenin the eketch.
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Passage(37)risesfrom(3o)to Nileensstolland paesesfrom


graniteintoqfflartzas theangleof riseie greaterthanthedipof the
quartz-graniteoontect(seeeketoh).Theoontaotie eharpwithlittle
molybdenite,in thispartof theminegenerallythemotybdeniteesems
to be developedwhenthefelsparlayeris preeentandonlyelightlywhen
thelatteris abeent.(38)is horisontalat theendleadinginto(30),
butdipetowardeBAkonsdrift.At thetopendquartzie intereeoted,but

IF downthediptheoontaotis followedwell- it is highin theleftwall
(lookingtowarde(3o)andnearthebaseof therightwall.Thereie a
lensof hornblende-riohrookin thequartzat thepointwherethetunnel
etartsto dip.Theoontaotis apparentlynotveryriohin t molyhdenite,
Passage(39)fo lowsthequartz-graniteoontaotquitewell.Pelepathiza-
tionhasbroughtin mblebs"of molybdenite,butthegranitsle notwell
enoughexposedto be assessed.(40)risesintoa oonfusionof .uartz
and feleparwithetrikingore,butitsthisknessie inknown,iraniteie
in the floorat thelowerend.

Theworkingsin Gunnaredriftie in the upperorezoneof the
quartzbodytthemainohamberhas oomerightto theeurfaoeat three
Points,(4,),(44)and (57).Thetopendof (43)hasa feleparfloor
and graniteroof.Thispasseeinto(42)whiohhasa quartzflooranda
mixed,butdominantlygraniteroof.(44)hasa quartzfloorandvalle
due to thefaotthatthequartzriseemoresharplythenaverageat this
pointwhereas(44)oontinuestheangleof rieeof(42).(57)repeatethe
storyof (44).

Belowthefiret lineof pillarsin (42)thefloordropesharply
11 abouta metreso thatthereis a ridgeof felepar.Thelowerpillareare


largelybandedgranitewithvaryingemounteof vielblemolybdenite.
Theroofin plaoesie toohighto examineeatiefaotorily,buttheten-
denoyis forthehighroofto be graniteandforthelowerto hemixed
rook.

Heading(49A)hasfaleparin theI wallandtheentranoewithti
te roof- thefelsparhae eomeveryriohpatohesof molybdenite.

e topendof (49A)hasquartzabovefeleparanda granitefloorand
(3o)wiohis horizontal,haequartzreetingon granite,tiisis a
ouriouslooelreversionof orderandie dueto a lensof quartzextend-
ing offfromthemainbody.Theroofauteide(49A)isveryriohore.

Ares(45)is rightin thegraniteabovethequartz.It ie diffioult
to tellhowfarit ie above,buttheevidenoein rise(89),seebelue,
enggeetethatit any notbemorethaaa ooupleof metres.Thegranite
is bandedandoontainssomemolybdenite.Gamplingie neesaryhereae
thieoouldbeoomean hiportentareaofwork:ngs.TowardetheSouthin
thewallbetween(43)sad(49)andeveneomequartsin thepillaroppo-
site(49).(46)oontainswaterwhiohoaanotdrainaway,butinspeotion
fromtheentranoeindioatesthatit ie entirelyin granite.(49)is
likewisein granite.(47)haea graniteroofandfeleparwalle.(48)en-
tersa felspar-riohgranite.

Andersensdriftis olearerto thequartzthan(45)andindeedfol-
ows theoontaotuppwardein thesameway ae Oulnaredrift.Thet wallis
of graniteapparentlt



of granitsapparentlylowin ao1ybdenite,buttheoontaotwithth•fel-
epar- normallytheriehestsons- austbe in thefloorwhlohis ooveredwithloosestone.Area(51)risesfromAndereensdriftrathersteeply
betweenthepillar.Thelatterhavequartsat theirbasee.
(51)le in granitewhlohoontainssomeoonoordantquartsbands,thegeneralaclybdeniteoontentappeareto be eatistaotory.Themolytdenite
is espsoiallygoodat thetopof (52).(52)iteelfis entirelyin

g:21te,eventhefloor,whlohie quartsin (51)is granite.Thetop) wallot (51)is quartzovarlainby bandedgranitewithplanee
riohin molybdenite,telaparie abeent.Rise(53)hae quarteat the
topand(apatohof felaparis at thevmrytop)andgranite,riohingblebr
of moIenlenitewhereit joine(51).In(53)thequarte-graniteoontest
ie ris fasterthanfleorbutthisie probablyonlya looaltrend

as Gunnaredriftand (51)showa lesseteeprise.Area(54)appeareto
be in s bandof feleparbelowtheoharaotristiobandat thequarts

t:Zite oontaotso thathere,as for (53),therateof riseof theore-is greaterthanof thefloor.Thetopendof (54)in in quartsand
therearesignsof goodaolyidenite.

Beeding(55)oontinuee8 fromAndereensdrift.It ie verydusty,
butappeareto be in granitealongitsentireleagthanddoesnothit
thefelapar,thereis,however,a patchof quartsin theIffwallat the
farend.Thedustpreventan eiaainationof theorepotentialities,but
thereie verygoodorein theroofat theentranoe.

TheBagangenis entirelyin themainmaseof juarts.Molybdenits
is preeentas "blebe",butthegradeof oreas a wholelooksmarginal.
It is importantto getan asseeementot thieareaas it is thelargeet
maseof blooked out,easily-wonrock.TheI endof theBlågangen,where
it is quarryingthefloorof Gunnaredrift,showseigneof goinginto
thegranitebeneaththequarts.TheaostabviouseIgnis theincoaing
of felepar.Pelepar,thistiaeladloatingtheappriehanof theupper
oontaot,ie seenalsoin the'reofat the811cornerof the 8 end.

Gropeout(72),whichoonnetostheBlågangenwithhåkonedrift,
oonsisteof zuartsat theformerend,butfeleparappeareon theleft
andgraniteon therightgoingtowardeBåkonedrift.Thequarts-granite
oontaotcanbe traoedfrom(72)in thewallto (38),it risesslowly
towardethelatter.Theaolybdeniteoontentlookapoor.

Theloverquarts-graniteoontactis exposedin pillar(73)

whiohhaegraniteln thebasewithfeleparandquartsabove.At thie

pointtheoontaotle tairlyflat-lyinghavinga smalldipto the8B.
Thenearbypillare(74),(75),eto. oonfirmtheobservationsin (73).
Passage(76)passeethroughtheedgeof thequartsbodyandoontains
eurprisingl/goodmolybdenite,thånprobablydeoreasesin thewall
between(76 andtheBligangenandon theothersidetheorehanbeen
workedout eavingonlathepillar,whiohaleohavegoodaolybdenite
oontents.

(77)and/ianedrifthavea quartaroofwithfelsparwalleandmix-
ei rookbeneath- theoontaotie beingfollowedwell.Thequartsis
risinganAis notseenon theweeteideof pillar(8o).Passage(78)is
in quartsalongitsentirelength.Thetoppartof thewinsebetween
Iianedriftand (67)- thelowerpartis blookedwithlooseetons-lein
misedrook.Thereis quarteabove(81)ae oanbe seenin pillar(79)ibut
thereis alsosomequartsin thefloorwhiohaaymeana seoondquarts
bodyor elsethatthemalnmasehaea substantialoffshot.The
granitein ((1)phowesigneof havingbeenfelspathised.(82)ie in theeamerookas (81),batit alsooontainepatohesof quarteandthereis
a bandof quartsat thefarend.

Wall(83),whiohis beingworkedat thepresenttiae,appeareto
be belowthequartsalthoughthewidthof theIiansdriftohaaberis
suffioientlygreatforoorrelationaorossto bediffloult.Thelower
partof thewallappeareto be of poorermokybdeniteoontentthanthe
upper.Thereie a quartsbandin theapperpartnearthe entranaeto
(82).(Itmustbe realisedthatthiedeeohriptiononlyappliesto the
presentfacewhiohmay beverydiffereatin a fewweekstime).Thefaosis eketohedon page9.
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Thehighwa 1 from(81)to Olinesdrift,thatis to eaytaoes(86)

and (87),ie themostditfioultareato examineandinterpret.The
fair1yeimplerockrelationshipin theotherpartaof theminedå notmas
nifeetthenselvesso olerlyhere.Between(81)and (86)thefloorie ot
quartswithgraniteaboveanda pinkgraniteroof.11(86),theehapeof
whiehhaseinoebeenalteredby blasting,thereie againsomequartzin

‘'
the floorwiththegraniteabove.Theveryhighroofie pegmatite-rioh
andvariablein type.Thesigneof quartzin thefloordiminiehas the
latterrieesto theNorthtowardeOlineedrift.Thepillarto theW of
thehaulageinoline,whiohrunafromrileensdriftto lakongedriftpast
theentranoesto(4o)and (39),mostl[yhtrequartsin theirbasesand
roofwithgranitein between.Theao bdeniteoontentis variablealong
themainfaosbuton thewholeie promising.

Theverylowlevelsof themintnowremainto be desoribed.The
XVinaetollwillbe dealtwithfirst,thenthehåbetsetolloomplexand
finallythelinkbetweentheNåbetsetollandAndereensdrift,namely
ohamber(63).

XvinastollfallaslightlyfromiteW endat thefootof thewinst
fromNåbetsdriftto thedageopeningjustabovethelevelof thetailingm
lake.It paseeedirectlyunderandparallelto (35).At thetopendthe
rookie graniteof varyingtypes- bandedandunbandød,ooaremlandfins-

rileensatållthereie a largexenolithparallelto the band whiohis

grained- witha littlemolybdenitein a few places.Direotlinjader

dippingabout15wto the 33.rora fewmetresthexanolith,w oh oon-
eistof alteredparagneles,forms emoothroofas it has spliteleanly•alonga planeof weakneee.A. fewmeterethewinseeideof theBåbets
atollthereis a conoardantbandof darkrookriohin feleparphenooryst
Thegranitsalongthieseotionof (59)- reinastoll-showsno signeof
meetin/themainquartzbodyandie freefromnolybdenite.rromtheHåbe
etoll unotionto (60) thegreniteis massiveexceptforan 000saional
xenolih andthinvertioalin (61)egainonlygraniteie exposed.

Thetopendof Håbetostoll8it,too,elopeeveryelightlylika
Kvinastoll),at (71)hasoutintoquartzandSeleparin theroofand
walls,thesemineralsaremixedwithgraniteandonlyjustexposed,but
eveaso themolybdenitecontentlooksveryintereeting.Betteen(71)and
(70)therookle a darklahgranite,butat theentranoeto (70)quarts
aad molybdeniteagainappearein theroof.(7o)seemsto be freefrom
quartz469)hasrubbiehoackedalongitsI wall,buttheotherwalland
roofcanbe examined.Theyareohieflyordinarygranite,butthereare
patohesot quartzwitha littlenolybdenite.Thesteeprisetowardethe
tiansetollis in granitewithalnostno visiblenolybdenite.TheNåbete
etollbetween(69)and (67)it in granitewitha littlequartz,butoulya traceof molybdenitein a tew pla008.Both(67)and(88)arefilled
with rubbishandwannotbe examined,it musthe aseumedthatthey
onlymeetbarrenrookas thestonedisposalproblemin Håbetsetoll
miat havebeeneo greatthatevenvalaableexposureeoouldhnvebeen
reooveredtemporarly.Between(67)andtheoreloadingohutefromAnder-
sensdriftHåbetssto1 outelightgraniteat firet,thena pegmatitio
granite,and



finallya darkergraniteallapparentlytreefrommo/ybdenite.At theohutethereis a uniquerook- a musoovite-riohgranite- in thelower
partof theweetwall,themusooviteshowea tendenoyto lieto parallelwallgivinga pseudosohistosity.Promthispointto Kvinaetolltherookie a uniformmediumgranitewithno visiblenolybdenits.

Riee(89),whiohoonneotethefootof Gunnaredriftto Eåbetsdriftis exoeedinglyinteresting.It is ufortunastelyhalffilledwithlooeeoreso thatit ie difftoultandnotwithoutdangerto examineit.Thefo6tof (89)ie granite,butjustbelow(90)quartsappearein theroof.Abovethispointtheroofandwallearefeleparwithgoodmolybdenite(thequartzanditeloweroontsotarepoorin themineral)andgreniteoomesin at thetop.(90)haea feleparfloorwithgraniteandquarts,it is a oonfueedpioturein detail,butis olearlytheorebody.Thereiøverygoodmolybdeniteespeoiallyin theroofat theentranoe.PinallytheoonneotionbetweenAndereenedriftandHåbeteetollvia(63)remaineto be desoribed.(62),whiohfallefromAndersenedriftto(63),paseeethroughmediamgranite.(63)oonsistsof light,oftenverylight,granitewhiohoontainesmallpatohesof quartswithmolybdeniteat theirboders.Thegraniteitaelfis poorin molybdenite.(64)haefel-sparin thefloorat theendandmay be approaohingthequartzbody.(65)4 outeintoa darkergranitethantherestof (63)andis freefromthequartzpatohes.ofthelatter.(66)dropsverysteeplyfrom(63)to Håbetetoll,it passesthrougha 4" bandof quartzat thetop.
Thishandis freefromfelepar,oontaineno molydbenite,andhasverysharpoontaotewiththegranite.Thelawerpartof (66)ie in granite.
N.B.Duringthetypingof thieseotionthedesohriptionof hiansetollwas inadvertantlyomitted.Thisis givenbelaw.

Theremaineof heading(84),whiohis at a levelof abouta metreabovethefloorof themsin ohsaber,are in the quartsbody,buttheooataotwiththegraniteis seennearthefloor- it haagoodmolybdenit(85)isdiappointingin thatit risesin lightgranitewithno visiblemolybdeniteanddoesnotreaoh,or showeigneof reaohing,thequarts.Diansstollpasseshorizontallythroughlightgranite.
INTFEYEETATIONOF OBSE2VATIONS.

Certaindireotionsfordevelopmentworkareso a obviouelyneoesearythatinterpretationeof theobservationsin thepreviousseotionare
• searoelyneoeseary.Nevertheleasforlongørrangeworkinterpretation,modifledby thework'sfindinge,is valuable.

Thedominantresultof thisworkis thattheappareatoonfusionofgranite,quartz andfeleparPalleintoplaoeto givea remarklysimplerelationship.Thereie onlyonequartzbodyinmostof themine,butaseoond,or at leasta oomplioationof thefiret,is indioatedbetween
OlinesdriftandHåkonsdrift.Thisquartz.bodyhasbeenworkedet iteupperandlpweroontaotewiththegreniteE:The quartsdipsat an average
of about2o" in s direotiona fewdegreesto the Southof East.

The quartzoutoropeon thehillfromN of FrimodighetedrifttoaboutloometresS ofNilsensstollpassingjustto theWestof the Mag—
etroseat(4),and Olinesdrift.It is diffioultto deoldewhetherthisis the finalwestwardextensionof the quartzor whetherit is an out—orop of the uppersurfaceonly.Thetwo possibilitiesare eketohedbelow.
INTERPRETATIONOF TBE QUARTZOUTOROPS.
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The evidenoe for one ie as followas
no quartz ie seen in rises(2), (3), (5), (6), (19) and (21), allof whioh are within a few metree of the surfeoe and without doubt belowthe quarts,
the rate of riee of the quartz ie greater than the gradient ofthe hill in most plaoes - this ie beet illustrated by Gunnare drift.

The evidenoe tor two ie as tollowst
the quartz outorop diee out southwarde before reaohing a pointabove the souternmost •xtension of the mine working where the

quartz ie known to ad exist, in this area the quartz must go into the hil:or die out upwarde reaohing the surfaoe,
quartz ie seem in the Dagetrosse almost direotly beneath the limilof the autorop thue indioating(if one ie oorreot) a eUdden nearly vertioa:riee of the lower quarts-granite oontaot whioh is improbable.

Both oases have their merite and it may be that both are correot inpart - one at the N end, tko at the S end - as a emall twiet of thequartz body would be euffioient to make this possible.
The other major interpretation problem is the behaviour of tItequartz body down dip to the east.
Kvina stoll ie about 25 metree below the quartz at its weat end atthe foot of the winse from Håkons drift and along its entire length thequartz is not seen. Therefort the quarts ie still above Kvina atoll at

the point where the latter mergee above the lake. Actually the quartsappeare to outorop on the hill at a levtl just above the såtmill althoumostly felepar ie seen. HAbete stoll must aleo be under the quartz asit jolne KVina stoll and ehows no eigne of quarts except at ite fer end,Gunnare dritt, on the other hand, olearly worka the granite above thequarts.(89), whioh links Gunnare drift and Håbets stoll, ie the key.The quarts soon in the upper part of (89) ie the main quartz body in spi-te of its thinneee - the high ratio of felepar to quartz is aimilarto the outorop near the m111. Thue the quartz passee between(56) andHåbete etoll, The quarts ehould aleo be in the neighbourhood of (63).Andersens drift ie above the quarts wherae Håbete etoll beneath this plaois under the quartz. The two are oonnected by (62), (63) and (66),
but the only quarts ie seen at the top of (66) whert there is a thin veryanohareoteristio band - this may be the main quartz but it is an uneatis-faotory explanation as the quarts ie very thick at the not far dietantBlågangen. The ort ohute from (51) to Håbete stoll ehould be examinedwhen emty as this, too, should interseot the quarts.

There is evidenoe that the quartz ie splitting into two in theLians driit and lakone dritt aree, there are even signe of the eamething in Håkons drift. The split produoes one band whioh rune weetwards
nearly horizontal1y(aa far as the limited expoeures allow one to te11)and the mein body whioh oontinuee upwarde the surfaoe, It iø
poseible that there are two quartz bodies near together, but the evidenoefavoure the splitting hypotheeie as the point of junotion ås nearly
exposed in lakons drift.

The last important point ie that ore exposed at the weet faoeof Lians drift ut (83) ie a vtry good impregnation of granite by molyd-denite, Thie ie the type of ore seen in large Itantities at Knaben and
ie said to be better than the "blebby" ore at ihe quarts-granite oontaot.At (83) the quartz appeare to be higher than the roof - at any rate it isnot oontaot-type ore - so it is possible that an aree of ore largely in-dependent of the quartz has been encountered,

This seotion oan be conoluded with a general statement. The key tothe molybdenum ore ie the granite at the quartz oonteote. Thus the beheviour of the quartz body will largely determins the direction andshape of the worklege. To the N the quarts as explored risee to the sur-
facte, but it may go into the hill egain to the W. To the umetz E the
quarts in plaoee oomee out into the hill, but the 8, SE and SWite behn-viour is lettle known.
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It is in thesedireotionsthat the main reservesmay well lie,espeoiel-
ly so as theworkingeget deeperthieway and avoidthe orampednature
of theworkingeto the northwhere the E-W dimensionof the orebodyie
small.
SKETCHTO SBOW SPLITTINGOP QUARTZAT HÅEONSDRIFT.

PUTUREWORKiNGS. \ :\
_ -

Theproourementof an airdiotorederoadingmaehinemeans thatdevel-
opmentwork needeto be oarriedout with the mode of aotionof the
loaderin mind. Themadhineadvanoesalongprelaidraileinto a pileof
ore whiohhas beenblastedto fall on top of the raile.Thusa heading

 just underthe ore is deeireableso thatthe roof oan be blastedand
loadedwith speedand ease.Thenezt bestalternativeis to stopeupwardl
steeplyso that the ore will fall by gravityto the maohine.Themore
epeoulativedevelopmentwork,of oouree,nuet seekthe rioheatore re-
gardlessof loadingoonsiderations.

Themost importantdevelopmentwork now is to preparea working
plaoefor the maohinein Miensdrift.A headingdue west into face(83)
horizontallywill tendto go low intothe ore bodyif the normal
dip is manifeet,A parellelheadingin faoe(86)with oroseoutewould
blookout a largequantityof ore, If thesetwo headingeneet littleorm
low-gradeore they ehouldbe direotedupwardetowardethe main quarte.

The seoondjob ie the oompletionof the Håbetaotolldevelo eat
alreadybegun.The intentionhere ie to use(89)as a haulage in-

olinefrom Håbetsetollto illeenestoll.By oonneoting(69)with Liensstoll
throughoiroulationof air ie aohived- Importanteid to removedynamite
fumeerapidly.The ore in the ohutefromAndersenedriftoan be removeA
at onoe,by olearing(67)an alternativeroutefor removingore from
Liane driftie aohleved.Pinallya oiroularrotetionof wagonsoouldbe
arranged.

Developmentalongthe upperquarts-graniteoontaotin (51)ehould
showwetherit is possibleto obtainore by workinghere in a fashion
similarto that oarriedout in the past in Ounnaredrift.The firet
headingahouldbe parallelto (53)or the latteroouldbe used.Eztensiox
of (55)would provethe ore possibilitieeof the samehorizonin a
southerlydireotion:

Ore-seekingdevelopmentin Håbetesto 1 shouldbe primarilyutwardi
to looatethe lowerquartetgranåteoonteot.Ar the far end the amount
of ore exposedie so emallthat it ie not possibleto eeleota direotion
of advanoewith oonfidenoe.Underthe oiroumstanoeeto avoidwater
drainageproblemstz it is probablythe beetthingto oontinuethe etoll
in its preeentdireotion.Por the upwarddevelopmenta pointnearthe
ore ohuteis as good as any - an easterlyoomponentin the riee is
dieirable.

At the N end of the mine it appearethatthereis leeslikely
ohanoeof findinglargereeervesof ore, espeoially,if alternativeone,
(page11) ie oorreot.Ore is probablypreeentat the horieonworkedby
(4) - the lowerquarts-graniteoontaot- in an easterlydireotiondown
the dip alopefrom(4),oertainlyit ie presentin (7)whiohoouldbe
used as a basisfor development.The disadvantageof thie is that
loadingis a problemas therein no obviouseohmeto get gravity-aided
flow of rook.
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8uOhpleoesas ehamber(3o),theDagetroese,andYrimodighetedrift
heveorepossibilities,butin alltheeeareseveretransport
problems.In viewof thefaotthata developmentprogramme,by itovery
nature,mustbe flexibleandthattheresulteof theworkeuggeetedin
theabovtparagraphewillleadto itsownfurtherdevelopmentplans,it
ie unwieeto advieeon theeemoreremoteareaeat preeent,

Onedevelopmentjobof a speoialnatureneedsto be done.It ie the
determnationof wheterthe quartsiteelfie ore.Itvertainlylookeverl
poorin molybdenitein mostplaoes,buttheverylargeexoevations
in Blågangenehowethat,in thieareasat least,itwae a) onetimean
soonomioproposition4Theonlypossibleway to aseeesitsvalueie to
pasemanytonethroughtheplantandeventhenthenatareof thisrook
is suohthatthefigurewillbe of importanoeonlyfora looalarea;
If themainmaesof thequartsis an orepropositiontheprovedreserves
of them ne beoommverylarge.
SUMMARY.

Themolybdeniteof KvinaGruberis estimetelyoonneotedwitha

largemaesof quartswhiohwee depositedbi thereeidualeolutionaofthe

• greniteintowhiohth•quartsle deposited.Therele evidensethatthe
mtnele nearthemarginof thegranite.Thewholeareale faulted.
Traoesof molybdeniteareoutoropiagin manyplaosewithina kilometre
of themine theireignifioaneoeoennotyet be judgedbuttheyare•
hopefulsigå. .

Workingin theminehas beenalmoetentirelyalongtheupperand
loweroontaotsof thegraniteagainstthequartsmaes.Ounnaredrift
andAnAersensdriftworktheupperoontaot.TheDagetroese,(3o),(4),
Håkonedrift,Olinesdrift,Haakonsdrift,andLianedriftallworkthe
loweroontaot.TheBlågangen,a soleexoeption,worksthequartsiteelf.

A detailedstudyof theentyremine,of whioha fulldesoription4 is given,showethatthequartspaesesbetween(3o)andWileensetoll, and betweee(45)andHåbetestoll.In Heakonedriftandto theN and S
a seoondbodyof quartsie seen,it is probablyaa offehootof themain

, sees.
Thefollowingdevelopmentworkie suggeeteds

11(i)weetwerdehorisontal fromLiansdriftinto(83)witha
parallelheadinginto86).

(11) openingup of inoline89)and oonneotionof (69)withLiane
41/ etoll- thiework,preveouelyeuggeeted,hasbeenbegun.

weetwardeandupwardein (51)andeouthwardsin (55).
upwardeandin themiddleof Håbetsetollandsouthwardeat
theend.
thelowerquarts-graniteoontaotat theendof them ineto
be followed.
determinationof theoreposeibilitiesof themm quartsiteelf.

emp/Aug.1952.


