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2. REGIONAL GEOLOGI.

Grongfeltet,som i sin tid ble definert som et område med juridiske

grenser hvor DEN NORSKE STAT hadde enerett på utnyttelsen av malm-
funn, danner også naturlig et geologisk adskilt område.

I nord grenser det til granitter og granittiske gneiser av prekam-
brisk alder i Børgefjell-vinduet på grensen til Nordland (bilag 2)
Disse hører til det autochtonous basement og er blottlagt i Riks-
grensen antiform (Zachrison 1969)

I øst fortsetter det østlige Grongfelts bergarter inn i Sverige.
Geologien er her godt kjent etter flereiårs undersøkelser, spesielt
langs Grongfeltets NØ-grense (Nilsson 1964, Zachrisson 1969,1973).
Bergartene her tilhører Seve-Køli Dekke-kompleks (Zachrison 1969)
som ligger på kvartsitter og sparagmitter av eokambrisk alder.
De undre delene av komplekset består av høymetamorfe bergarter (Seve)
mens de øvre deler er metamorfisert i grønnskiferfasis og er i alder
av nedre Paleozoisk.
Førstnevnte, Seve (og undeste Køli) kommer inn i Norge i Lierne, mens
de øvre deler av Køli,som er de som betyr noe for de geologiske for-
holdene i Grongfeltet.,stikker inn i Norge langt mot noed i feltet,
i Huddingsdalen.Køli-delen av dekke-komplekset består også'av-flere
mindre tektoniske enheter hvor GellvernokkodekketpsLeipikdekket fort-
setter inn i Norge.
De samme dekke-enheter kan også spores ved Grongfeltets sydlige grense
Denne markeres av Grong-Olden kulminasjon med gneiser av prekambrisk
alder. Disse står opp som en svakt buet rygg og skiller Grong-
feltet fra lignende bergarter i den nordre del av det søndenforligg-
ende Trondheimsfelt. Med skyveplan mot de prekambriske grenser,
(og en smal rand av sedimenter på prekambrium) ligger et sammensatt
skyvedekke med flere tektoniske enheter, som av Asklund (1938) ble
kalt Det Store Seve-dekket. Gee (1974) summerte disse enhetene
nedenfra: Offedahl-dekket,som danner Grongfeltets umiddelbare søndre
grense, 53rv-dekket som ikke stikker inn i Norge, Sevedekket som dekka
SØ-del av feltet og øverst Køli med hoveddelen av bergartene i Grong-
feltet.Disse samsvarer også med de bergarter som ellers i Trøndelag
er kalt Tronheims-dekket (Wolff 1967).

Mot vest, grenser Grongfeltet mot høymetamorfe glimmerskifre -og
gneiser som er gjennomsatt av sure intrusiver av forskjellig-sammen-
setning (Kollung 1972)
På denne vestgrensen har Strand plassert Rødingfjelldekkets skyve-
plan. Skyvingen kunne av Strand følges til Trones hvor det forsvinner.
Nyere undersøkelser stiller seg noe tvilende til dekkets eksistens
videre sydover langs Namdalen (Kollung 1972).

Innen Grongfeltet beståe bergartene for største delen av en kompleks
oppbygget vulkansk serie i vest. Mot øst i feltet, opptrer:store sedi-
mentære hergartserier med enkelte vtilkanskeledd. De østligste av
disse bergartseriene er de samme som er beskrevet i de nærliggende
svenske områder (Nilsson 1964, Zachrison 1969)

NA14.1,4),

Eåmm4pni.

g ;"'

Strøket er innen den største del av feltet stort sett NØ-SV,med små
unduleringer mot både øst og vest. Fallet er i hovedsaken mot vest.
Mindre tektoniske enheter, definert ved skyveplan finnes innen feltet.

Vulkanittene i vest tilhører Gjersvikgruppen og regnes for den eldste
i?ergartgruppei det egentlige Grongfeltet, selv om glimmerskifrene
lenger vest nok er eldre. Gjersvikgruppen korreleres gjerhe med Størei
gruppen lengere syd i Trondheims- feltet og er fra midre del av ordo-
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ician.

Tektonisk øverst men som de eldste formnsjoner i rjersvikorupsen,
finrer man i vest anfirolitner oq nornnlendeoneiser 1<ollors, 19 3).
Eder disse e- nronnsteiforeasjo- som ODED oefatter den mere
k'ne2e 2:erviknrs---steiten Y - ftees-1 2ra--stei-sfornasks-en

er sammte-satt ac orroklastlske GP- EIEF snnne- reo lasa'oriso-Ter.
ret naroklastiske nener2elen ceksler nellon taff. sore 02 nasiskE
assloperater 02 keratofarer av vekslende sanne-se' - i-e. aavarørison-
tene .darierer onså fra nassive ril menet skifri2o 2tviklincer.

sanmensetsins sør de fra Sasaitiske urcnnstener til lavaer ced
rfvolittiske samme-sefnins. 9 1ere av EE vulkanske episodene s:ses

enae nek2 er cvset-inn oksydhorincnfer, testEerde av 1ascis-,
'Ksartei't 02 MDPED2P' t-Hsrisonter. selt --.2nEt211- c nttis sedn lr ls
' cassKin Er 31-ss tiltols ;CEEEPEI I21 tisse eciso2ene.

atin_k< r cre 1 f 2 D=P ljErSdkpl=pEP EElEOP Ss not CEE': IFHEY.J:PJEPEP.
(1955) antar nt en skyessno,—,e-r 1:jer0vik-dekkef,nanner
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randen synker den østover. Fra amfibolitt-facies og ned til ärønn-
skifer-facies. Helt i øst er metamorfosen også høy, i amfibo1itt-
facies. Den synker så gradvis mot vest.
Også i nord-syd retning har man en merkbar facies-endring. Helt i
nord er man i epidot-amfibolitt-facies. Denne stiger så til amfibo-
litt-facies i den SV del av Grongfeltet.
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laS P. E. BAKER

range jn composition from tholeiitic basalt and basaltic andesite through icelandite and
dacite to exceeclingly rare rhyolite (Fig. 2). Basalts and bar,PItic andesites are by far the
most abundant lavas and being originally quite tluid they have often formed extensive low-
lyingplatforms around the central strato-volcanoessuch as Mt. Miehael on Saunders Island.
Activity is much less explosive than in the calc-alkaline arcs, as is evidenced by the smaller
volume of pyroelastie deposits. The latter are usually restricted to basic einders, scoria and
agglutinate forming small parasitic cones built by relatively mdd Strombohan activity.

Apart from infrequent olivine and pyroxene-rich basalts which are partly of accumul-
ative origin, the South Sandwich lavas are generally less porphyritic than those of a
typical calc•alkaline series. This feature is partieularly noticeable in the iron-enriched

100

Ocean Tholeiitic
Floor Arc

50

FREQUENCY

%

100
Calc— alkaline

Arc

Calc - alkaline


Continental

Margin •

.50

0

A 0 R R

Fig 2 — Estimated abundancesof volcanic rock types in katious environroents. 13: Basalt, A: Andesite,
D: Dacite, and R: Rhs olite (or the nearest equivalents in the case of the tholeritic suites).
Proportions for the tholefitic arc are based on the South Sandss ich Islands and those for the
ca1c-alkaline are on the Lesr Antilles (both from Baker, 1968). Note that the histograms
for the ucean floor and cale-alkaline contmental margin are less rehable and are tniended
only for quahlative eomparison. The figure for the ocean floor is based on generaJ statements
about abundanLes (e.o Lnyel and EnguI, 1970) and that for the euntmentaI margins 15 based
on published anj.1 unpubnshed d‘na front the western I..S A , Nes. 7ealand and the Andes.
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PRELIMINARYPR:P3SAL FOP PROJECT:

Ef-LITE E-PATIGRAPHYAND FACIFSVARIATION45 A GUIDEIN EX=LORAT:TON

ANE STRUC-_RALINTERPRETATIONIN THE 1ETAV9LCANICSCF THESK2ROW-2,

E.as.crrturs:

FeCsnal -asoingin theSkoravasfelt1E71- 1975h.-=-10msn=trat=d
__in in thecorrelationc= volsar.:_cunitsWhishare t-=

Frim=r)lateralchangesin volcanl.cfasissG: E2J1Valent aess

(2) intrusiveepisodes(eabbrcisand ::ranoS4nrt4c)whch
saLsesomedisruptionof the str=t4=r-sni.

T's allcs-t-onousnatureof the "ereenstones"andt'eirassociated
intrjsives-asmeantthattheprimarycomplexityc= thevslsanic
==- =nce 'as beenagainmagnifiedby tectorisworkwhichthe nacce
has suffered.Fecauseof grossdifferens=sir the rn-ctennycf tn=
cs-csnentrocktypes,thegeometryof defsrmationhes teendetermined
ts E lareeextentby thedistributionof ssmoetentrocktypes(Lerses
art intr2siveressesof gabbro. E,ioriteard Sransdioriteandcs-7_act
fls,unitscf acid.composition,Dacitesorchyriesand acharitic
eovivalents("Keratophyres").The orimarvfoldineand tectsnis
somsressis-in the regionhasproduceda generalpenetrativeschistosity
Sl. whichis relatedto isoclinalfoldinecn variousscales. Deformation
cortinuedtv localslidingand thrustingwhichresultedin componental,
tre-slatisnand relativeratationof one relativelvcsmsetentmass
againstan2ther. Thehorizonsalonewhichthisrotaticnand shearine
ocsJrredars frequentlythe limbsof minorandmajcrisoclinesof the
firststa,teof deformation(F1by convention).Theseccndstagec=
slidingand componegtalmovementsemphasisesthe heterogenecusstvis
2: Seformationin therepionand addsto the diffisultvof correlation
cf the vcisanostratigraphy.Tectonismwitkintheslikehorizcns
-0= 'ts the developmentof shearfoldsand crenulaticn,ascosisnally

srcdJcin,E newpenetrativeschistosity(S2)whichis welldisola\sdin
hiehlyde=srmedbasicrocksin thesehorizons. (PillcwslavasanS
Sattrosand theirtectonicfaciesequivalents).

E.nalite-srizons:

Res.Jltsc= mappingduring1973- 1974.- 1975havecemonstratedthe cicse
relationshiobetweenacidvolcanism(variousfaciesof daciticvolcanics,
suartsporcnyries,quarts-feldsparporohyries,pyroslastics,tuf=sand
irssterminateaphaniticequivalentsviz:"Keratcphyres")and the=crmation

2/..

6.2‘.



SCHEME OF INTF:RACTION OF. HYDROTHERMAL BRiNES WITHSEAWATER Modified from Sato 1972.

TYPE 1

Solutions denser than seawater, setthng in topographicdepressions with stable density layering

•
TYPE 2a

Sotutions denser than seawater,mixing causes I ncreasein density and thus mixture sinks beneath undilutedsolutions which rise and ore conticlualty rnixing and— — — — — — — — sinking.

:\ \

TYPE 2b I f

Solutions lighter than seawater,mixing causes increasein density and settIing occurs as in cases 1 and 2a

•

TYPE 3 or
EXPLOSIVE
DISPERSION 4%.

e.

sest• .
C•A AAaAA b

N \.

\ /
\
Ill„
1111

physical settling of iron cnd silica hydrosols1 •

Solutions lighter than seawater and remaining so despitemixing ,thus dispersion is accompanied by
inf:nite dilulion

 •• !.



- 2-

cf sedimentarylayersrichin IRON SILICA. Thesesedin-s-tarvlayersvary
I- atoseranceaccordingof the complexityof eventswhitn-syeproduced
t-e- andtheirprimarymineralogicalfacies.

Ajl the geologicalevidencecointsto theirformationas a resultof the
ljteretionof ironandsiliceintothemarineenvironmentdcringthe
climecitioexplosivephaseof a deciticeruptionor in th= =:=SEPUENTSTASES
:= =_TIAPOLICACTIVITYWHICHI'IMEDIATFLYFELLOWEDIT.

eneralit is clearthatthe EXHALITEScf theregion 	 outside
APA, ane OTSPERSEPPENMENA anfjcontainonly =-dSILICA


j- significantawcunts. In most cases,eccordingto tvte1 in the
attmoao:vingfigure,the heavymetalsCSCeconomicsignifj_r  viz Cu,
=t 7n will havebeeninfinitPlyd41.T2-0,-1in theseawater. In contrestthe

=e a-d silica,Whichare in concentretionsseveralorders-jgherin the
i-jtjalsolutions,becomeracidlyunsteblein theoxidi-gEBEwaterand
-_ectuleteas ironandsilicaHYDROSSE (SQLLOIDALPREEIF-ILT=5)which

to theseafloorandfcnmexhelitesedimentsin V3r2_3L3stetesof

-=- n. kocordingto the veriationin bottomcondltjc-e4L-2possibilities
_r -=-jerielreductionof FE3'in F2 20R. Fe.(DH)3on=-'-n=Leswill

thus3 variatyof laterallyequivelentfaciesmay ba=t-med:

Eflnde-4pyrite+ magnetite= cherts(=Vesskis)

2:Lit2= siderite+ j-aematite+ cherts

Heematite+ chert

==-g==mey rarelybe reoresentedin tje someband,i ,-±oh,3328the
r-=-oxYoH assemblege,usllv JAS=ERoccurs3S a cactj-gsoreformof

SILICEOUSSEDFIET (I*ERT)is alwaysassong=*=-.'-othe iron
mi-eralscf the exhalite,hoii.evergts colourdependsstro-rjvon the concern-
trationof ironwithinit and uoonitsstateof crystalij-itvand oxidation.
	 =lsoGRAPHITICocncertrationserefoundin thP-=---='feciesas,

=Ltrex-amole,in FINNKRUDAMA.

Exteriencein mappinghassncwnthatthe ezhalitehoriz:neara Reologically
:ndicatorsfor the followingreasons.

Theyera themostlaterallypersistentof thevolca.,_atigraphv
L-ft3and cen bothdefifieandba tracedthroughcomplicats:-Poldstructures
tt connectmanyof theisolatedexheliteexposures(skierosimappedby

Theyorovideconclusiveevidenceof "way-up"in the ticanostraWraphy
oanbe usedot determinethe extrusivevolcaniccheretterof certain

t-lydeformedacidbodies.

Theyare lesssubjectto "Teotonicfecies"effectst-e-manyof the
_.=_-iatedextrusivevolcanicrocks.

IvETRTAJtEIN EXPLORATION

-- e exhalitesrepresentthe distal
 iated hydrathermasactivity.
tearingcolutionsmustbe confined
a =ESUCEDINTENSIVEENVIRONT (e.

effectsof wajoratoideruotionswith
For •nebodiesto form,t.r-emetal-
forchysicalor hyd-----2-alreasonsto

Sksorcvasmalm).

3/. .
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"ezzingwithintheminehas,however,shol:.'nthatthe hearymetalenriched

s:chide (REDUCED)faciesof the orebodyare laterallyand vertically

tre-sitionalto oxidisedfaciesviz CHLORITE-MAGNETITEand CHERTfacies,

lzzallyJASPERS.

The EXHALITESars thusvaluablestratigraphicguidesto pzssibleore-

rormingepisodesin thevolcanzstratieraphjend cculdbe usedas tracers.

=retJentlyit is observedthatthe exhaliteextendsbevondtheperiphery

cr :bviousacidrocksor ecidcyroclasticsbecauseor the extremedispersion

wit'.the colloidelsuspensionof ironandsilicahydroszls.Thusthe

ex"alitecan elsobe a seconderyguideto the sequercesof geologically&

enhomicallyinterestingacidrocksinwhicha potentialorsbodycould

be round.

:=35TRATIGRAPHY,STRATIGRIC SETTING SFOCHE"ICALC21POSTIONOF

T-= EXHALITES.

exhalitesare clearlythemest geologizallyusefulcriteriaror

trtgressivemaogingin a terrainsuchas tEatsurroundingSkorevas,and,

_.issenset'erostvalueb:etoolin excioratbn.

:t is therrorezroposedthate rere detailedstudyor thesaunitsbe

..2-zertakenwith 2 viewtc the rollown obj.ntives.

(1) To studyand comparethemicrcstratigraphyof Candsin differentpart

cr t-e areain zrderto accz.ntfcrthe complexityshowrzv certainband

zertainfacies(viz of r:FSAKLUIPEN- SVPPT=EFE':area),and to


rslatethisstratigraphytc the sequenceor fumarcliceverts. Thisshould

leadto imorovedcorreletionard charecterisation.

To investia,tetheegothemistryof the bandsand determinethe

siznificancecf whatevervariationsmay be presentlaterallyendvertically

witrinthemso thatsomecriteriacf POLARITYwith respeztto theeruptive

arZ hydrothermalcentrecan be established.

Personnel,logisticsandrelationshipto currentwork in theGrongproject

arz SkorovasGruber

:t is sug2estedthatthe projectbe undertakenbv I. Ferridayin collaboration

A. Haugen& 0. SivertHembre(Norge)end C. HallsCS.3.R.S.M.)

=eldwork hasso for (1974- 1975)beenurdertakenwithirtheframework

zr the Grongorcject.A furtherseasonof rieldwerk(2men - 2i month)

is zossiblein 1976in conneztionwiththe completionor :25.000geological

tz.grape(underdiscussion A. HaugenL

S==CIALASPECTSOF WORK

..1Possiblediamonddrilling:Sho
ze:-tainstationsin the0 Nesåvatn
zr exhalitestratigraphy.

rt holes< 10 m. cculdL'edrillingat

basinregionto givedefinitivesections

4/..



ze diszussedwith0. S. Her-bre.

Investigationof useof magnetzretergrondregnetz-e:er)as rapid
to21 (OSH).

FF:RTF:R LABORATORYWORK I":10':0oN

	 is to be redeto tHe NATHRALE:VIRONMENTRESELRCHCON•CIL
in Londonto obtainsupportfor theproposedprzgrarreof

- ='-^=±=j work. Themain of thisnrni4cationwould.23 to obtain
2 i-ancialessistanceforI. Ferridaywhileworkingin LzrZzn[R.S. M.)

znis •roject,

:ircu:ation& discussion

E EEz 4-. 1t75

C-z-2_stochsrHalls
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MINERAL DEPOSITS
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of altered hornblende porphyry (unit 12)cut the breccia zone, but apparently do not extend
beyond it into the surrounding rocks.

Sulphide minerals constitute roughly half the Faro ore zone and of these pyrite is the
dominant member, constituting a quarter or more of the volume of the deposit. Sphalerite,
galena, pyrrhotite, chalcopyrite, and marcasite constitute much of the remainder and occur
in that order of abundance. Magnetite, arsenopyrite, bournonite, and tetrahedrite are
present as minor or trace constituents among the mofe common minerals. Grain size and
habit of the sulphide minerals differ. Pyrite forms the largest grains (as much as 5 mm across)
and occurs as subhedral equant grains enveloped by quartz or sphalerite. It also forms masses
or aggregates of smaller anhedral equant crystals. Sphalerite, galena, and chalcopyrite, in
order of decreasing average grain size, occur as relatively small grains averaging between 0.2
and 0.3 mm across. Sphalerite is commonly associated with pyrite and also forms discrete
layers or granular aggregates in which it is distinctly concentrated with galena, a common
interstitial constituent. Minor chalcopyrite is intergrown with sphalerite and also forms
exsolution blebs in that mineral. Pyrrhotite forms granular aggregates and is more abundant
near the margins of the Faro deposit than in the central part of the body. It is invariably
associated with chalcopyrite veinlets, but sphalerite and galena are also comrnonly asso-
ciated. Quartz grains are equant and anhedral and average about 0.3 mm across; the mineral
shows uniform extinction and has straight boundaries.

A gross, poorly defined layering, on a scale generally measured in several inches, is
evident in much of the Faro ore and in the Swim and Vangorda deposits. This layering,
outlined by segregation of the base metal and gangue minerals, is emphasized locally by
streaking and form orientation of sorne of these minerals. Some layers contain quartz and
pyrite with perhaps 5 or 10 per cent sphalerite and galena. Such layers alternate with uthers
composed of 50 per cem or more sphalerite and galena, with a lower proportion of quartz
and pyfite. Other layers, particularly near the edges of the sulphide mass, contain as much
as 80 per cent pyrrhotite that is strongly form oriented. Boundaries between layers are
gradational and the thickness of the layers changes from place to place. So far as can be
determined the gross layering coincides with the transposition foliation, F2, in the host rocks.It dips southwestward at gentle to moderate angles in much of the Faro orebody, as does

in the host rocks. The layering dips steeply in the northwest part of the orebody where the
sulphide mass abuts against granitic rocks. Lamination con-esponding to F1 in the enclosing
rocks is rarely seen in the Faro orebody and srnall-scale folds like those seen in the Swim and
Vangorda deposits (Figs. 20, 23, 24) are uncommon. Figure 28 shows an example of a folded
sulphide layer from the Faro deposit.

Narrow, regular, steeply dipping veinlets as much as an inch across are rare in and near
the ore zone. When found, they cut across the layering described above and are generally
filledwith coarse-grained chalcopyrite, but also contain galena, sphalerite, and pyrrhotite.

The Faro orebody is a regular and continuous, southwest-dipping tabular lens. Its
longestaxis, about 4,800 feet, trends northwest. The deposit is about 1,200 feet wide and as
muchas 260 feet thick ; the average thickness is about 120 feet. A fault, on which the south-
east side has dropped 100 feet relative to the northwest, cuts the deposit near its centre (see
Figs. 25, 26). A second fault near the southeast end of the orebody has movement of the
opposite sense. The depth of the mineralized zone beneath the surface ranges between 600
feetat its centre and 200 feet near its northwest and southeast ends. The ore extends to the
bedrock surface at the northwest cxtremity of the mineralized zone.

The main sulphide body interfingers with and terminates against granitic rocks on the
northwest end. At this extremity the ore zone bows upward as shown on the cross-sections
(Fig.26). The thickness of the mineralized zone changes in a regular fashion (Fig. 25); it is
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proportion of the intea minerals. Graphitic phyllite is absent or rare. Thinly laminated silty

limestone with phyllitic partings oectirs tommord) in the upper I,51X) feet of this rnember.

lnit 3 includes ssell-foliated, silvery grey weathering, greenish grey chlorite inuscovite
phyllite and biotite-museovite phyllite as well as lenses of tuffaceous greenstone and amphi-
bolite (3a). Beeinise of the varied metamorphism of tInil 3 ihe rocks grade in places into
sehist. The phylItte commonly contains 20 per cent or less quartz, but phyllite from the
lower part of the unit contains more than 50 per cent quartz. Quartz and miea are segregared
and form alternating folia and the dilference in quartz content between phyllite of the lower
und upper memhers is expressed in the thickness of the competent or ntstrtr-rich folia. Faha
are gencrally less than 2 cm thick. The proportion of ehtorire or htotite to museoyde difTers;
in some places mulseovite is the only mita, elsewhere hiotite or ehlarite may COnStitUte 25
per cent of the volume of the rock. Graphitie phyllite of the lower member generally contains
25 per cent or more graphite with quartz and muscovite, but biotite and chlorite are absent.
The thinly laminated, silty, phylfitic limestone of the upper member is composed of alter-
nating laminae (one half to 2 cm) of nonquartzose phyllite ;md slightly silty, micritic to
very fme crystalline grey limestone. In this rock the limy laminae are thicker ihan the
intervening phyllitic ones.

The dominant layering in the phyllite is a crenulation foliation on which an older planar
strueture is transposed. The crenulation foliation is marked by reerystallization of micas
along diserciely spaced planes and the alder planar strueture is defined hy compositional
layering, at different angles to it, resulting from segregation of quartz and mica. The com-
positional layering in the silty limestone may represcnt bedding with mimetic foliation.

The tufraceous greenstone (3a) that accurs in the upper part of unit 3 forms lenses
several tens to several hundred feet thick and several hundred to several thousand fect long.
It is more resistant to weathering than the enclosing phyllite and consequendy forms many
of the more prominent exposures of unit 3. The greenstone is fine- rained am .hiholite
composed largely of intergrown, subhedral, short, rismatic cr stals o • ; inolite with minor  
c on e to i and local epidote. The roek contains inte titial quartz and plagioclase
(commonly all2S but locally andesine) in minor amounts as well as large skeletal crsstals
of ilmenite partly or wholly altered to leucoxene. Nlinor amounts of carbonate oc ir inter-

amphibole throughout the roek. A rough a ignment of actinolite cr •stals lends tie
greenstone a distinet  Iinear grain 


The greenstone bodies have a well-develo ted foliation near their margins but internally
no sueh foliation is generally evident. Specimens from central parts of greenstone rnasses,
1n contrast to those from the margins, are generally eoarser grained and commonly contain
relict, partly altered erystals of augite, oxyhornblende, and andesine well as the meta-
mor hie minera s

lacally the greenstone ineludes pale green larninated tu • • itts-looking rt_.>ks tornposed
of fine-grained actinolite svith lesser epidote ni id chlorite. Sueh roeks also occir as lenses in
the p y mtie rac s.

Analyses of four speeimens of greenstone from unit 3a are niven in Table I. The speci-
mens are of the freshest material available and are from widely separated localities in the
map-area (Fig. 2); they are thought to represent a reasonable ehemical tariation for these
rocks and because the analyses vary little among themselves their average is considercd
representative of unit 3a greenstone. Comparlson shows that the grecnstone is chemica I
similar to the average of thirty-seven alkali andesite analyses given by Nackolds (1954).
Reliet minerals found in the greenstone alsa suggest that th • I roek may has heen
andesite.

7
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FARO, VANGORDA, AND SWIM CONCORDANT ZINC- LEAD DEPOSITS

Greenstone of unit 3a is decidedly more acid than the basalt of the Anvil Range Grou

(compare analysis E of Table I with I of Table II). The greenstone contains an average of

2.5 per cent more silica, I per cent more alumina, and 1 per eent less magitesia than the

basalt. It should generally be possible, therefore, to distinguish these roeks from one another

chemically if the physical characteristies used to separate them in the field are not apparent

or if the two are elosely associated, as at some localities where Anvil Range Group rocks

unconformably overlie unit 3a greenstone.

TAI3LE I Analyses of greenstone ef"unil 3a






46 .2

I .60

15 .4

2 .7

8 .6

I .38
48 .5

15 .9
3 .5


6.2

46 .7

3 .12

16 .5

2 .1
10.3




.95
47 .1

I

15 .7

2 .6

8.5

II,

Si02
Ti02

A1203
17e301

RO

46 .8

1 .68

14 .9

2 .2


8 .8

47 .63


2 .84
14 .57

3 .97

7.83

Mn0 0.26 0.43 0 .16 0 ,07 0 .23 0 .18

Mg0 7 .6 6 .8 5 .5 5 .6 6 .4 7 .25

Ca0 6 .5 8 .6 11.8 4 A 7 .8 9 .48

Na20 4 .7 3 .9 2 .3 2 .4 3 .3 3 .75

1C20 0 .2 0 .2 0 .4 I .7 0 .6 I .20

1-120TI 4 .2 4 .1 4 .9 5 .8 4 .5 0 .78

P20, 0 .14 0 .14 0 .11 0 .59 0 .25 0 .52

CO2 0 .1 0 .1 0 .2 2 .3 0 .7




Total 98 .1 98 .8 100 .9 101 .6 99 .6




Location of analyzed sarnples

A 62°201N, 133`25 1,,21W

R 62 19 3 4'N, I33`25'W

C 02°14'N, I 33'CS'W

D 6225 1,,4'N. 13309 1/2'W

Analym: S. Courville, Geological Survey of Canada SR
E Awrage of analyscs A to D inclusive

F Average alkall andesue frorn thirty-seven arubscs (Nockolth, 1954)

Total Waler Content

Unit 3 is dominantly of sedimentary origin; originally the phyllite probably was silty

shale. A considerable ro ortion of the mat. •i • k ma e o'
 volcanicderivation, judging from the tufTaceous-lookin .

• e. The greenstone

(3a r s x rusive  e, as indicated by the local oceurrence of relict

ox hornblende ut an intrusive origin for some of these bodies cannot be discounted.

The finel laminated hibolite was robabl volc•

Unit 3 is overlain unconformably by Pennsylvanian and Permian volcanic rocks along

its northern and southern contacts and at one locality south of the Swim deposit, by Middle

Devonian strata (unit 6). Its stratigraphic relations to units 2 and 4 are not clear, but judging

from the difference in intensity of deformation, unit 4 probably overlics unit 3 unconformably.

The stratigraphic thickness of unit 3 is unknown, but a thickness of about 4,000 feet is

estimated.
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GENERAL GEOLOGY OF ANVIL RANGE

and volcanic rocks. The Anvil Range Group is therefore redefined here to include only those
strata of volcanic affinity and of latc Paleozoie age.

The Anvil Range Group is subdivided into three clistinctive mappable fommtions: the
lower, unit 8a, is a cherty and tufTaceous scquenee as much as 2.000 feet thick: the middle,
unit 85, is a sequence of basalt and related volcanic rocks about 1,500 feet thiek ; and the
upper, unit 8e, is a limestone formation with minor tuff of unknown thickness.

tInit bla

The cherty formation is composed largely of pale grcen, greenish brown, Iight grey, and
locally brick red, massive 10 thin hedded and laminated, more or less argillaccous and
tuffaceous chert. The chert weathers an off-white and breaks into small chips; talus fragments
are commonly covered with a thin film or dendritic growths of manganese oxides. Very finely
divided flakes of a ehlorite mineral are evenly scattered through the ehert nearly everywhere
and constitute a considerable proportion of its volume. Jaspery chert laminae, containing
much very fine hematite, are common and locally lend the rock its distinctive, brick red
colour. Thick sections of red jaspery chert occur only near the contact with voleanie rocks
(unit 85) where they common y orm a transition zone between greenish chert and mas iv
andesite. Tiny pyrite cubes are scatteres t woug tlw cherty rocks in most places. Reliet
'radi olarian' spherulites, about 0.15 mm aeross, are common. Where evident, bedding and
lamination result from alternations of more and less argillaceous ehert. Innumerable tiny,
irregularly oriented, quartz-filled fractures cut the chert. Massive breccia, composed of
angular, but tabular, 4-to 2-inch-1ong chert fragments of all types set in a dark grey graphitie
matrix are common throughout the sequence. They occur as lenticular beds as much as 200
feet thick, but consfitute only a small proportion of the volume of the unit.

A 3-foot-thick lens of slightly sandy, brownish grey weathering, light grey, bioclastic
limestone oceurs in the greenish impure chert about 200 feet below the base of the volcanie
member at the fossil locality on Rose Mountain. No other limestone was found within
unit 8a.

Laminated green chert and siliceous tuff, lithologically like rocks of unit 8a, but differing
from them in locally comaining abundant potash feldspar crystal fragments, oceur exten-
sively in Tintina Trench south of Pelly River bridge where this rock has been used as rip-rap
for the abutments. These rocks contain no fossils and are thought to lic in a fault-bounded
block. Their stratigraphic relations are therefore unknown. The age of these cherty and
tuffaceous rocks is in question, bta they are tentatively correlated with unit 8a, because of
their similarity to that unit.

Unit 8b

The volcanic member of the Anvil p contains numerous varieties of basaltic
rocks and includes tuffs, massive amygdaloidal flow rocks and piIIowed basalt ; massive
flows and yroclastic t pes are most common. The rocks medium to fl

they lack primary layering, and rarely show foliation. Hematite, dusted through the
volcanies, is especially common in exposures on the north side of Pelly River. Epidote and  

uartz-filled veinlets ‘ire also common in the basalt and are most prominent in the belt of
rocks paralleling Tintina rench.

Basaltie flow rocks comprise a 'mat' of tiny saussuritized plagioclase laths about 0.2
mm long that constitutes about half of their volume. ubhedral, fresh e uant to short
prismatic grains of insge, about 0.5 mm across, showing occasional zoning and twinning,
are seattere i rou e rocks and loeally make up about one third of the;r volume. Horn-
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GENERM. GEOLOGYOF RANGE

	

prtsmanc cherty rocks (unit Ha) north of the Anvil Batholith itnphes a change in the facies of unit 8

	

mter- from dominantly voleanie north of Anvil Batholith to partly cherty in the vieinity of Pelly

	

giailtrent, River.

most

	

are Unit 8c

	

amte, Exposures of uni Re are of dense and massive, buff and light grey, and buir weathering

limestone. Crinoid columnals are present in marp, places and the limestone is evidently


mse, hioelastie, but 1 i tinely and penaskeb recr  stallued so that orminal testures are obseured

	

simut and the reck is essenhally i parite. Nl inor quart/ is present, heeause grain boundai les

	

lilled are eorroded, it is uneenain il this is diagenetic er detrital. Tuffaecous tones, marked by the

presenee of chlorite ro ihe limestone. oecur locally. The rock is commenly dolrrriiiied along

irregu ar ractures, sut emae las ne rep actia the spante itseif. Bedding is distinguish-

able in fess outcrops nnd for tiltt urrost part ahe una is se massive that 110 esiimate of ihe

thiekness ean he geen. The minimum ihiekness ef unit Re is several hundred fect.
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orNERAL oFoLocy oF ANVIL RANGE

Unit 8e lies in direct conlael wilh eberty and voleanie roCks near Grew Creek, hul the

contaet dips steeply and it is not elear from thc exposures whieh rocks are the youngest.
Fossil evidence, however, indicates that unit 8c is younger than units 8a and 811and the lime-

stone presumably overlies the eherty and voleanie rocks at Grew Creck. The contact between

unit 8e and other strata is not exposed elsewhere in Tintina Trench and it is assumed that

the limestone lies in a fault-bounded block.
Because Anvil Range Group strata rest at various places in the map-area on roeks of

units 3, 4, 5, 6, and 7, an important unconformit) is postulated at its base. In Anvil Range

unit 8 overlies progressively older strata southward, and the unconformity therefore repre-

sents an interval of erosion following at least considerable tilting, but morc probably open

folding of Devono-Mississippian and older rocks in Late Mississippian or Early Pennsyl-

vanian time. The uneonformity beneath Anvil Range Group strata is a regional one that has

also been recognized below rocks correlativo with unit 8 in adjacent parts of the liukon

(Wheeler, Green, and Roddick, I960a, 1960b). Campbell (1967, p. 61) postulated uncon-

formable relations between his Amil Range Group and older strata.
Rocks of the Anvil Ran e Grou ) re resent an episode of widespread voleanism and

relate se( imentation under largely marine conditions, as attested by the fossils discovered

in imestone in the unit an y t c presence of local pillow structure in the voleanic rocks.

To explain their impurity, the c erty roc 5 are t toug fl to contam muc tu aceous material;

their silica could be derived in part by solution from pyroclastic ejecta. The pebbly roeks in

thc chert member probably represent intraformational breccias.

Foraminifera, possibly of latest Pennsylvanian but probahly of Farly Permian age,

were collected from a thin Innestone lens within unit 8a, 200 feet below the contact with

unit 8b; Late Permian foraminifera are found in unit 8c. The Anvil Itange Group is evi-

dently Permian and probably ranges down into the Pennsylvanian, judging from the 1,500

fect or more of stram beneath the lowest fossils discovered in the group.

The Anvil Range Group is correlated with similar cherly and volcanic rocks in adjacent

map-areas which have previously been dated as Mississippian or younger on indirect strati-

graphic evidence, and included in a gencral way with extensive Devono,Mississippian clastic

rocks. Specifically, units in Selwyn Basin roughly correlative with the Anvil Range Group,

are: map-unit 6 of Wheeler, Green, and Roddick (1960a, 1960b); map-unit 7 of Poole,

Green, and Roddick (1960), map-unit 13 of Blusson (1966); map-unit 8 ofGabrielse (1967b);

and map-unit 15 of Campbell (1967). Rocks of tlw Anvil Range Group were previously

mapped by Rocklick and Green (1961a) in the present area as unit 8 and tentatively assigned

a Mississippian or younger age. Carnpbell (1967) has suggested the possible equivalence

between his Anvil Range Group rocks and Permo-Triassic vokanie strata in southwestem
Glenlyon map-area.

The Pennsylvanian and Permian Anvil Ranze Grom), is the narthernrn01 known

eugeos)nclinal assemblage of that age in die Canadian Cordillera.

Unit 9

Serpentinite and related peridotite occur in a narrow continuous belt alona Vangorda

fault north of the Pelly River and are mapped as unit 9. Though more recessive than the sur-

rounding rocks the serpentinite outcrops fairly well because of the local rough termin. Aero-

magnetic data for Tay River area closely outline the known serpentine bodies and provide

an accurate check on occurrencc,, and extensions of sjnaII bodies covcred by overburden

(Fig. 3).
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INSTRUKS FOR BRUK AV APBX-INSTRUMENTI FELT.

Generelt.


1, Instrumentettrengeren operatør.

Operatørenfjerneralt av unødvendigmetallpå aeg før han begynner

måling (eks.visstor beltespenne,stål-rempå klokke,ryggsekkmeis).

To 9V transistorbatterier,må skiftesetterca. 50 timerskontinuer-

lig bruk.Batterieneer gode så lengeout-phasenål liggeri det grø-

nne feltetpå meteret.

La temperatureni instrumentetbli lik omgivelsene,før man foretar

o-justering.Sett derforinstrumentetut før det foretasjustering.

Ved justeringbrukesbare et lite skrujern.

Bruk.

Justerskulderstroppentil passelengde,slikat instrumentethenger

så høyt over bakkensom mulig,og at man samtidigkan gjørebehagelig

avlesning.

Finn et flattog antattnøytraltområde,uten elektriskeog magnetiake

foretyrrelser,og o-justeravlesningpå beggemetre.Brukmest mulig

100 ppm-skalaenfordidennegir best dybdevidde.

4 3. Press ikke instrumenentetned, bare gi det sidestøttemed hånden.

Hold ikkehåndenover ellerrundtmetrene.

Hold instrumentetparalleltmed bakkenundermåling,entendet er flatt

ellerstigning/fall.

Vanligvismålesmed fast avstandmellompunktene.Over anomalierfor-

søkesregistrertalle max og min-avlesningerved at man har instrume-

ntet innkoblethele tidenog bevegerseg langsomtlangsprofilet.

Ellersslås instrumentetav mellomhveravlesn.

Over anomalienskalmåles i beggeretninger,eksempelvisfra vest mot

øst, deretterfra øst mot vest.



RETNINGSLINJERPOR TOLKNING AV MALTE APEX-ANOMALIER,

1, Anomalitoppomtrentrett over leder,posisjonenavhengigav fallet

til ledereskant.

Det målesinn på lederenfra beggeretninger(heng-ogliggside)for

å få mer informasjonom lederensfall.Kan ved detteogsåbestemmeom

dobbelt-toppetanomalier en enkeltelleren dobbeltleder.

Relativledningsevnei overdekningenkan bestemmesved å bære instre-

mentetlavere,Imag-komp.(out-phase)vil da registrerevariasjonenei

overdekkingensledningsevne.Storevariasjoneri ledningsevnen,vises

80121Imag-anomalierog praktisktalt ingenReell-anomali.

Bestemmelseav dypetmed Reell-kompog standardkurvenår forholdet

Reell-komp:Imag-komp(Re/Im)er stort.

Hvis forholdeter lite,er dypetmindreenn Standard-kurvenviser.

Hvis lederener megetliten,vil den liggegrunnereenn kurvenviser

og registreringenvil være sværtsmal.

Høyt forholdRe/Imvisergode ledere.

Re/Im påvirkesav dypettil lederen.Det blir størredess størredyp

til lederen.

Lederepå størredyp,gir bredereog flateretopp-anomali.

Magnetiskesonergit negativReell-komp,når magnetismeer sterkere

enn ledningsevne.Dettekan kontrolleresmot Imag-komp.

A. Haugen

22/2-74.


