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Oslossentralt
beliggende
solvgruve
Ikke man2e hoyedsteder kan
smykke seg med en solv2ruve
så å si midt i sentrum. Oslo kan.
Det dreier se2 så2ar om et av de
eldste beruverk i landet. Den
godt skjulte byhistorie fortelles
her med en ueolog.s innsikt i det
«underjordiske».

Fg. 1: Geologisk
kart over Akers.
berg gruve.

Merk skifer

Forkastning

Diabas

Sjakt

Odd Nilsen (fedt
1940) er cand.
real, og har si-
den 1980 vært
amanuensis ved
Institutt for Geo-
logi ved Univer-
sztetet i Oslo
med arbeidsfett
malmgeologi og
optisk mieralogi.

AV ODD NILSEN

Gjennom fidene har urbani-
seringsprosessene effektivt
fjernet de fleste spor av
gruva ved foten av Akers-
berget under Garifie Aker
kirke, på hjornet av Tel-
thusbakken og Maridals-
seien. Mange eldre Oslo-
borgere vil kanskje efindre
de såkalte Dragehullene
som herfra ledet inn til
malmforekomstene.

Selve cruveområdet har i
en menneskealder vært
overbyaget av Nordstrom

Due';såpefabrikk som
begynte driften her i 1914.
I 1975 ble en kort adkomst-
stoll under sidebygningen.
den tidliaerefisola sjokola-
defabrikk. funnet delvis ur-
aravd og fredet ved Riksan-
tikvaren. På senvinteren
1988 ble såpefabrikken re-
vet til fordel for et prosjek-
tert kontorbygg, 02 mulisr-
hetene for eventuelt å kun-
ne finne flere spor etter

aruva var nå tiI stede. En

avdekning av de gamle gru-
berom ville ikke bare være
av arkeologisk og kultur-
historisk verdi, men også
fra et geologisk synspunkt
ville opplysninger om mal-
mens opptreden og sam-
mensetning være av stor  in-
teresse. Ved en grundig in-
speksjon av steinmaterialet
på nedrivningszomta lyktes
det å finne en enkelt malm-
prove som gjorde utsiktene
til flere funn ved en arkeo-
logisk utgraving lovende,
og i reai av Universitetets
Oldsaksamling ble en pro-
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veutgraving av tomta fore-
tatt i august 1988. Denne
utgravingen bragte frem et
rikholdig geologisk materi-
ale som har kaszet lys over
forekomstens opptreden og
dannelse.

Som ved så mange av vå-
' re eldste bergverk knytter

det seg mange sagn og my-
ter omkring malmforekom-
stene. deres dannelse, ut-

' strekning og driftshistorie.
og historikere og arkeolo-
ger har ofte hatt et vanske-
lig arbeid med å oppspore
pålitelige kilder omkring
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Rg. 4: Tverrsnitt
av en tysk gruve
fra begynnelsen
av 1600-tallet
som viser arbyg-
ning ved hjelp av
horisontale felt-
orter og loddret-
te sjakter på lik-
nende måte som
ved Akersberg
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Silver mineralization in the ancient Akersberg
• mine, Oslo

HDD NILSEN & ARNL WORLYKKL
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I1  he veolovv of the OsIo  distriet i.  ehatactenied  lu  the

Iitholoweal units and  .tructural teatures  a.sociated  \klIll

the de \ elopment ot the Permo-Larhontlerous ritt s\ stem
ot SI: Nort  a‘ . eommonl . referred lii ',HIlle (),.,lo ( h-dhen

Ior the Oslo Paleoritt t Ramhere 1`)-(q. I he natm aeo-
logleal teaturexot the 0,ao Oraben hme heen extensueh.
studied :ind doeumented tur more than :t iellIIIR I D  in‘,

IItrst. and hme been sununariled lu Dons W.: 1 ar.en
t Itt7S1 and Neumann a\::.Ramherg 11Y7S1.

The Oslo distriet belongs to the .outhern part oI :I

Inorthern  t Akershus1 graben  sednent. and eonspts

largek  ot Canthro-Silurian  rocks and Permian  plutonie
and ‘olcanie rocks lkluch ha \d.: .uhstded into the sur-
roundme Precanthrian enetsses ot the I enno.candam

I.hield itIontz major N-S to NNI SS\'‘ drending Mult
lines. The Cambro-Silurian sequenee ot the ( ),I0 distriet

. con.i.t. predominanth. of marine shales and Itmestones.

Iand lesser  ZIfendeeOLIS and eonglomerane  heds. 1 he sue-

cession vms folded  alomt  NIH SVV-trending  horiiontal
;1\es during the Caledonian orogem . and has an meral1
NT-SW: strike and a moderate to steep NVY dip. .1he

iLambro-Silurian sequence has heen intraded lu Permianuarlite., s\ enites and monzonites. v.hich oceutu the
northern part of the Oslo distriet and comprise the sou-

Ithern part of the Nordmarka-Hurdalen hatholith com-
plex ot the Akershus graben seument. Sv.armsot Permian
d\ kes,  Nhich comprise a ‘arieD, ol Igniolv. lithologies,

Iinterseet the  Camhro-Silurian  memsedimentan  roekx

vdthin  the area  of the  eitc  Dialla.es  con.fitute Ille
majoritk of the dykes in questioli. ahhough syenitie and
monionitic varieties are also common. The major d \ kes

Iare  featured  on the kev  map  (Fig.  I t and  their  teetono-
magmatte relationships in the 0.10 distFiel \'  ill be dk-
eussed later.

Reports ut and remnants from :incient
in the cit of OsIo are seant •n tuerall aecount on the
metallogem ot the entire Oslo has heen guen

Olerud & Ihlen I It~. and 1-triet accounts ot the 1,re

deposit', m the ‘iclnit ot the en : nd their histor  ha‘ e
heen dven lar Falek-Nlutts tP):151 and Seeaddad Dons
(1`)--). Fhese deposits comprlse i nunther ut small.
.karn-t)pe Fe-oxide and Lu--/n sulplude deposuk at the
contaet bet \teen the Permian intrusives ititl honnel.ed
metalimestones in the Sotinsvatn area thig. 1). and the  
constitute Ot the oldest reeorded 11(111 Ole dept», it 

ha%ing, heen orked Irom the hegimumi of
the 1hth centurc

At the tut.itliill ot Akersherm henetult (;:intle Aker
ehurch in the eentral part ot the ein old sib.er nune
v.orktmix, hase heen knov.n tor centuries, but lutle is
kno‘‘n ahout the nature :ind sethmt ot ore.. ;[s no
material remains trom the \sorking periods. Almording
to the Latin doeument Ih  rona Vurret:iae, trom the late
12th eenturv, the mine midu ha‘e heen ploited and
:thandoned e\ en hefore that eentur  . he nune   ;ts even-
tuall  reopened for two short ;Nn-tods during the I hth
eentun inid ma at (hat time 1-1:1\e eautMt the :Ittention
ut Aerieola (154h). who reters to he deposit ne
neterilm  ei nota  inetaili  I 1-alek-NIuus huesen

Fhe mining operations at Akershan-g  tefe 111all
prohahiltur finallr elosed dov.n sonte time hetween 15S0
and 1612.

The urban de%elopment sMce that time has hrought
:thout intilling of the old mine shatts :ind adits. and
quartying hr the munieipalitv of OsIo durinu the )mars
ItntS-Ittlit lett a partiallr intilled adit thim ot th• old
111111e, \khiCh s‘a. proteeted the (miural miee
of I Iistorie NIonuments in Icr5 I Madsen I tt-5 t. The site
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of the okl quarry was oceupied by a soap factor  In the

iime ut World \-Var I. and this nas demolished eark
191.1S..Fhesite was then made read tor the construetion ut

a new office building. -11hissituation pro ided an excellent
opportunit for a re-examination of the reported old
norkimis Ina supervised exca ation reem er po.sible

ore material and artifacts. Ihis was carried out m late

Previous work

The exea ations re‘eaied and contirmed that the ore
nunerah/ation elosek assoeiated with a diabase d  ke

which intersects the Lambro-Silurian strata ot the area.
This partietilay aniliation was pointed out by keilhau as
earl  ;e. s2.11. Ihe pyesenee ot sphalerite. ehaleoprite

;ind galena in the ores was later noted In Keilhau 1153S).
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ol quart/. eaddte. Ilttek .phalerite tIntl p rile are huind.

her,111til/Neeeia oceurs n±, i comh-structured sydem

til 'elack-tundseaV emis hetyteen tragments tt shattmed

ditthase that htne heen lugh1v tudullittied :ind stheilied.

I lus mtheates multiple traituring ;mild

durin2. rnmeLdiiatitin. \veak trnilliitririi ind degal

hitnliation (blettehintn have attected the muneditue eout

met ( • 10 cip I of the Og  gtoettri. shale told Idt‘e

ohliterated the possille etteet, til contaet metainottUusm

1)\ the dlithase. Galena. v.hich  Ntts proballk the idd  dgt

ot the  tnetent explonation, and p rite are eoptmed

to the thin (2 mm) erustitied \ eins ithin the eentral


part ol the diadtase.

Nlineralo:n

tire til thc Akersherg mine eon.ists til Inpogeng and

supergene ore ttssemblages which are resmmed to the

tlun (2 2Ilimulerustilied eins v.illun the diabase ( ;11,le

11. The ein erustilication is m general mmemead   1111

erusts on hoth .1det: ot the  etn.Ittut mol e comple

itiationslups are tound m some pdtee.. e.g. ur the iumie'

rrtiii til Cro,..-eut(Ing Nein•.

Sliliulerite;und p  ing (I) are the diret nunerals  wd

litoe tt grtun swe til 0.5-5 mm. hg

;I‘•  :111111;I!'e• :Ile linen:Cetcd li titire h1uthi;il'e C0111-

111(1111\luerleil b  the secondar  minerals. I he sphalente

hrovtnt.11 hlaek :tnd is eharamertied l' i 'eltaleopvrite

disease textute whigh points to Luh  pogelle repl:ftement

ot the sphalerne I Harton t.c Bethke 11),57: Ildridge er;11.

1U55 Nlieroprobe anabH.es re‘gal lugh tron content.

iulnn the sphtdente. (10-12'1le I. iii ageordanee ‘‘ith

the tuld se\ pullished Seheerer  1545. 1545 and

Onedal (11141)

kueeln`,  IihhedrUl ;1nd euhedral

.5 5 min tund eontains :thundt,ffl mclu.(opst il

1,1,,,KR.1 I

sphtderne_ p‘ rrhotne and galentd It onen III\ I--

	

Zilld :itoll-textured intergrov.ths g;derLi. (hd-

clia chaleornrite torm tin intergrantnar matrix


i'ei eeri .phaledite and pyrite. In some pIttee. galena

seen as nn ennet. that lito.e imaded thg othc, Indiro;


mineral. tdong fractures. Les. eounnonk . liessite ogettp,

ttssmall. wedge-shaped inelusions ni galena. \1,1

ceetpdtmall found i .mall.  Iak r‘ffic.

I he supergene mmerals consnititg, m genertd, ‘ert,

nunor component. ot the ore and :tre emumonk itmnd

in the vtus(e-ore matenal troln the e \Ca‘ation., I hg tlre

ehttracterigicalk lestrieted iii mere stam tdont  Ihslire‘

and er:telt in the prImdr ore tussemlUages...\11exeeption

high m places has replaced stuall grams til

galena  dong Prdm houndarres (1-1g. -3) I he supergene

s11‘ er nuneraliianon generalk eoultned itt tpddire. ni

, phalerite. l•c I minor

constallent ut the w.aste-ore material. It peeurs

tts gittnular td t•ture hrilnie and has dekeloped wdth tt

nuragranular teNture. I he nuneral has com-

monlv heen replaeedb  trgentne I Agd.,1 tmd line glohn-

Itu p rite (II) (dig. 5 ). Argentite oceurs mostl tts Iissure

s ido l t Ilik

I I

goit,
\

/n; 1,ur, r1:1IL \ p ir II p iii, i II t71,1

uddrk 11.11‘ t CEI.LI

11» nitT7.12,11,1: S,11, P.11 111 tru
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sE ses ‘, I
, Ft [kfiR.

eoutinQs thie, Psrite (11i also torms a thin
(=bditi5 iiiti coating along the gram houndaries and
FISSUreS ithtti the primars sulphides and as IIiligree-tes-
tured bissure tillings within the giingue minerals. Anglesite
and Innonite. how eser. itre the inost eommon mmerals
along the healed lissures.

Of the dnetent produetion of the mine. I is dittienh to
state the proportion hetsseen the silser produeed trom
the hspogene and troni the supergene nuneral assem-
Ha:i.es. 1he secondars minerals (argentite. sternhergiteh
though rieher in siiser than the primars minerals texeept
for hessite). appeat to lie onh erlJttealls distributed and
present in relatis els meagre ;imounts m the ;iltered ores.
Oxidation of the sem material. though extending to the
maximum depth attained in mining in heloss natural
surtaeeaeeording mo halek-Muus Ist35)) has not heen
thorough. and the silver minerals tre eharaeteristicalb
restrieted to supergene stains :ilong tractures in the
cohhed ore. The malor itiii t ti the silser conteni of the

ems, even elose to the surface. is preterahls eontined to
the primars galena and hessite.

Complex superltene processes thhe esidentis hrought
ahout the siber enriehment at Akersherg. hut eertaM
lines U-1the de  elopment of the supergene assemblages
ean he considered. Silser enriehment apparentls necessi-
tates terrie sulphate as an actise solsent. and thts mtt\
he turnished hs the supergene decomposition ot prrite.
Deseending solutions ot terne sulphate mas eause the
deposition of anglesite at the expense of galena in an
acid and oxidi/ing emironment I lakaltashi Itteitii and
promote the deposition of emelhte at the expense ot
chilleoprune, Ihe paragenetie relationships ot the argen-
titerous (sternhergite--argentite-mrite I assemhlages
are more amhiguous. Sternhergite eonstitutes a memher
of the German -Silberkies-gruppe.. sshieh apparentls
helong to the soungest memhers oi iirgentiterous hvpo-
iiene sein assemblages Raindohr I ikd 0. I ledfing evperi_
ments shoss that sternhergite isstable at loss temperatures

.5111-el rittl llts.anon Ik sl 0 Ir+ 125

(Czamanske I iffitt: Tar lor I and its maximid thermal
strbilits in the presenee ol sapotmr lies heloss 1-45-C but
possibls ahose hibic iLlark & Faslor brib. where it
breaks doss n to monoelinie prrrhotite and pyrite.
Hosveser. the textural relationships sug;lest that the
secondars argentite ps rite iikseinhlages were
formed through the supergene hreakdoss n cl sternher-
gite. poskihIs ssith the aid of excess sulphur liherated hr
the reaction Itetsseen ehaleop  rite and terrie sulphate

Teetonomagmatic Ltspeets

The ritt segments of the Oslo region are arranged in an
tin eehelon pattern. gis ing the Oslo Paleorift a NNE—
SS trend Ramhere dc Larsen ItntS). NIans of the
lineaments \sithin the Oslo Paleorift Wrere prohalth estah-
lished hs earlier Late Precamhrian and EiarIs Paleo/oie
esents.:\ large number ci these teetonie Iines \sCre
reactivined during the Permo-Carhoniterous extensional
teetome esems and hase eontrolled the struetural setting
ot the Permian epigenetie hsdrothermal ore deposits uf
the Oslo Paleorift (Vokes

.-\ prominent. 5ertical fracture ',Nsteni ssithin the een-
tral Osio Cirahen hasa general N—S trend and eor-
responds ssith the direetion ot the Permo-Carhoniterons
dskes of the reiiion. Although much less frequent. NWt—
SE and E—S\\ trends are also found. is shown hr
Ramherg et al. i Itt--1 and Vgre Iust. In the Akersherg
distriet. the thiihase tiske runs parallel to this \\—S12-
trendMg traeture ssstem. sshieh is deseloped as a elosels-
spileed joint set that interseets the older (Caledoniani
srstem ot more irregular trending and barren ealette-
tilled veins and strike-slip faulN within the Canthro-
Silurian metasedimentars rocks A suhkequent
development of extensional tissures that erosHeln the
diahase mas hase ullowed the introduction ci ore-bearing
tluids along the most permeahle eonduits. Es denee tor
small-seide fault displaeentents along the fraeture system
is resealed hr the late stage hreeeiation and reervs-
talligation of the cre at IfIC thilkISQ ssalls at Akersherg.

A great number of sitiimltr diithase-hosted. iirgen-
tiferous Ph—lm deposits eontined to the Permian taults
itid tracture iones hase been deserihed from the Oslo

Pilleorin iind adjacent areas and ssere elassitied hs Vogt
;is early as ]S4. One elass ot deposits ceeLIFS peripheralls
to the exposed igneous complex of the Oslo Paleorift and
is conlined to the reaetisated Preeambrian structures in
the Kongsberti- Bamble segments of the Western Rift
margin thg. Ti and elassitied as Ritt margin dep(). its hv
Ihlen 19tSbal and I3jorlskke et al. ( IY)Y). -I hes extend
from the Arendal region at the Skagerrak eoast ( \ ogt
R,,86) to the Fiskum area near Kont/sher Ihlen er il.
I itis4 •Fhe relanselv fess age determinations for diahases
oi the Oslo Paleorift and adjneent areas reseal i wide
range in mges — the roungest heing at 2IY NIii (Dons
trn ).

Vein-t pe sulphide deposits of imother elass are con-
tined to the Isouthern I Vestfold- and Akershus Grahen
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.egments at the 0.10 Palecritt (“11.-; resp (1S)

7) The pal  metallic deposit‘ rire (aaaciated


ih hiatite granites and pelalkahne granitee. ( iffien

Bmrl  kke et 	 Ihe mericrit‘. at ille 7.n-P6


depinah. are situated m hrecciated (ekarm adjacent ta

the plutons. .(thl are atten assceretted ith Mahase (r ke


intruslons. e.g. Lit Kanneludkallen Ihlen

Geochemistry

1v,0 galena eaneentrates Irom the Aker‘herg nune   ere

ohtained h hand-pieking graine( irom specimen. cO-

lected in rrom Shatt I and tram the n aste-are

materiaL The coneentrates ere ;malysed for Ag. Sh ind

Si 1-1 . .itanue allsorption (tectraphatametrr using the

methad reemumended hr Ruheska et (11. 11(M-n. The

(mak ses (Tahle 2 tall ithin the range of (ilum

puhlished hr Ottedal (1941 I lar galenas tram the cantaet-

metascmatie Ph--/n deposits   ithin the Osla Grahen.

1' Tra  

11`11'T

Iher are, in general eharacteriied hr relath elr lon

g-ccntent, a- luna Ppm Aga m eanunna to the Ritt

NIadgin ein depadt.. nhieh ale characterized I nere

(nmentiferaus getlenas ad 1-1' e Agd 1her hisei Sh 131

ratic I.

In the light at the reeent plumhateetcnie (m.e.tigatmns

in the (Mc Palearitt. it sis pertment ecnsider the


lend-katope signature.of the galenas trom the kersherg

mme in arder ta eharacterwe the primarr scuree icr

the metak. I hree galena eaneentrates nere ohtenned

hr hand-picking gratis traln >peennens Irom the

expo.ell in the narthern and >anthern faces el Shait 1

and from the nmete are menerml. Uhe P12Tocpe inairses

(Tahle 2i akere pertarmed at the \ liner.dagieadmec-

loneal Slusetitu 111

he galena coneentratesnere 2:\

itid .Inmja e ipor to •haut 1

loided In Li Re Mament ming the silican gcl-pluntharie

aeiel teehnimie eind ;inLiksed a 35-1 rna..

trameter. lite errar 1inuh( tor the Ph isatcpe r(nnge,


deternuned hr repeated (inal e(esnt the LS \ atinnaI

Bureau ct Standard. SR\I 1 (11(.16`(2 eamman lead

,aandard.. (re appro nuatelr 17,

he ariatian hetneen samples i nithin the tield at

anahneal uneertaintr indicating that the ‘upergene

.(Iteration len. at the neme-are materialt had httle elfect

cn the lead reampe eampcsmon. I 1m. is in ;(greement

nith the chserN(mans at Lan rence & Ratter 16(C) and
Riehardi,I T11-7i. ssha ,h,„sed th„t lcadi katapc si"„tures

tron primarr Iead-ore .g.n(enthlane,-.11-etramterred ta the

seennular‘ lead-cre .issemlnages Iormed during supel-

gene prace.se..

In a • -Ph '1'h Ph Tagram HD. 5 the

lead isotope eampositicm cl the galenas n-cm ker.herg
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Silner riunt.rall:am” lner htTL?, (Mr, 12-

are plotted together nith those lar other Pernlian depotiits

in the ( Pideoritt lihn kke et id. l(M11). The data

lorm t ko distinet grollp•. ( Hnip I coll‘kt. ol depo it.

Ithin the ( )•it) the Åker herg inne
and the Saggrentla rittuniirein depo.tt near kontisherg.
ille itre ellaraeleriled rinio.betneen
tithl lO.. ( iroup 2 ion.v,t. Itt l'ernuan ein deposits in

Preeinnbrian gneis.ett idane file NNe.tern Ritt inarein itnd

tire ladh/genle ttiit 'Ph tallos greater than
20. Ilie Aketsberg eidenas tibe. 11101-eraditieenie

than nuist eithase lrom depout in the Nkershn.( irithen

segnient ( ilre tathineente than those lrom
the dercHN itt Nie \ e.th ( .egnikint (.a.1 I

iNc kerike,;1 mine •eLlied
usions itt til ( and earbonate .etjuenee

WIthin the AkeiShtl. irahen .egnieill. I Itiv“: er. IN ra-
tild IcHnon le dini,te d iannlitr iii nink ol the ott
margin depotat. at the ( Paltioritd i.CiLliIitO1CLiiitit
frtn11 the Ihdrotherinal depa.us in the ( )lo ibrletiriti
shon thin the iiloinoetii dep mls er rddmgeni• iii
genelul. FelleetitUI iii lippei L1110;11muftee ter the IneLd.
Mein-hath (N; \ cke. itaiti kkg

nherea. the lead Hotepe f‘duistrtah i lie
are le.. rad lagenie tiiti uetieei i deeper ustal or nuintle
souree tor the tilett]' ilie litad oolare etimptuoiital in
the ktkersbere mine Xer tIntelent I•nn
Ihu.e iar INc rittanarem hut sinular to the
nithinteraben depooi. iit ille ( klii 1>Teinut.

•

•

Flie lead kotope eonlposition ol the Akeobere inine
plots nithin the range of depo.it.in the iNkeishior irahen
seement. both in thaitrain tind

- duteritin and I (11.
point, to the lidenee et i granilie intriolon tI depth
nhich be the souree ot the metids.

In the 2 s. Th diagrain llit
deposits fram the ineluding the .Nker.bere inine.
hatie hieher plat ideng the I.

line. The neeptions to this trend iite three .iimples ront
Nanneittad tiNhhoitierni InLi tne hun Skinkkelia tIl
situated in Preciunbrian eneoses -1. and theite plat
tagether nith the irom the \ ( 52one the NI
line. Cialenas ploWne itione the I I line litae hieher

214 iire interpreted li teptesent inuane
til lead loun upper erustal .ouree..
plotting illong the NI lineiire Interpreted 10 represent

miting ot lead trom nuintle itind uppei eru tai s(niree,..
ENe interseetion liteR‘een the.e it ut li ie ould then be

the Imper crustal end menther. Intlitithermal s tdeni
in hich the iosociated intrusion hein
, ouree   ould e ull upper enistal tagninure et ihe leaa

i.otopes - sinular to the nit-rnaigin

For mata itreas  Ndthin the ( hEn Filetnmti there

houted spread in the lead Hotope anupotations ti
depasits ttpatiallt. related to jinleenittitie intrusion.
indieatine i conintan nkientatit ilh oiiie cor-
tribution o: lead itiont ille uppar tot. either con-
tanunation al the inaeinii ilnil inaine bek.euri
inagniwtie and meteane lkdrotherinid ilinds I Ite primine
maentatie lead hcIk pe cinnpc•mthule. Ih 11-1.11weenie end
inemhersi  kitula then relleet partial nteltine itt eithet
mantle or loner erti‘hil toeles.

None at the
mcks ker,hcr,4 :ired

ccl
eceount tor the Icv, el ertotal end inenTet itt the ledd
oatope eampoidtionstrent .\ ken.helg.Seine ni the !end
inuid ha e lteen derked nihlerk
1-11;h;n1w, tlit sere hunled On niching

Mek, til Inuni setter LIICUldled deep lkdrii-
thermal eatkeebon Nlare Namples itnll be ailal ited In
arder to detennine the •111';:hi
 !: gilethe, nknil Sker,11er,2.  sluch i Hur,uLtni itt ih-
lincukhffin \ een thc.e

•
 Diseussion eonelusions

Seeendarn OneH.senibhIge tornied bt, .upergene carieh-
ment praccoes \ ,IR‘egt;ig

dcro.it,,,. INc itittire cci e\tettt et the apprrent iee e iti
tiart. eopper enrieinnent reNetilital in Narneerar
itulplude are. bite been It‘

iind ake.i illirant the :1:‘‘ teprI ett etident
ttupergene and anglesne

eited NrNetlinalin I 1055 il one must tonelnile that potd-
Phoeene proae.ses bite plared i unatanatkek insig-
nitieant Fde 111the are
Flinees. partieulark ltedraek
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prtnide suitable dramat/e eanditions tor lettelumt and

redeposition ot ore-heming matertal as ettled In the

secondary ore ast:emblages of the Akersherg mine. I he

tttecondary silNer enrielunent. tts retealed the min-

eralop ot the mine wattte. has et identl tifieeted onit

the uppermost It‘orked-out parh ot the nunerttli/ed

eins and mat hat e eneoultmed the ttnelent stker explot-

tation at .Akersherg i deeper let els. the low.-tirade

priman vein assenthlaues mat m ttddition to the constant

draintwe prohlems due to the toutted tt allroekst hat e led

to the tinal elosure of the mine the end ol the I Tth

eenturt. The :\ kersherlt mme prc ide‘ in te.pc1/4:1


puillirm example ot htm the teetolut: tind topatatttplue

, ettings hat e not onh prot ided the sther ore ptttentitd.

hut hat e also contralled its eommeretal kle‘chtment
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