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2. REGIONAL GECOLOGI.

Grongfeltet, som i sin tid ble definert som et omradde med juridiske
grenser hvor DEN NORSKE STAT hadde enerett pd& utnyttelsen av malm-
funn, danner ogsd naturlig et geologisk adskilt omréade.

1 nord grenser det til granitter og granittiske gneiser av prekam-
brisk alder i Bergefjell-vinduet p& grensen til Nordland (bilag 2)
Disse herer til det autochtonous basemsnt og er blottlagt i Riks-
grensen antifarm (Zachrisan 1969)

1 est fortsetter det astlige Crongfelts bergarter inn i Sverige.
GCeologien er her godt kjent etter flere drs undersekelser, spesielt
langs Grongfeltets N@-grense (Nilssen 1964, Zachrisson 196%,1973).
Bergartene her tilherer Seve-Keli Dekke-kompleks (Zachrison 1969)

som ligger p& kvartsitter og sparagmitter av eokambrisk zlder.

De undre delene av komplekset bestdr av heymetamorfe bergarter (Seve)
mens de evrz deler er metamorfisert i grennskiferfasis og er i alder
av nedre Paleozoisk.

Ferstnevnte, Seve (og undeste Keli) kommer inn i Norge i Lierne, mens
de svre deler av Keli,som er de som betyr noe for de geologiske for-
holdene i Grongfeltet; stikker inn i Norge langt mot noed 1 feltet,

i Huddingsdalen.Keli-delen av dekke-komplekset bestdr ogs&lawcflere
mindre tektoniske enheter hvor Galluernokkodekket,sLeipikdekkst fort-
setter inn i Norge.

De samme dekke-enheter kan ogsd spores ved Grongfeltets sydlige grense
Denne markeres av Grong~-0lden kulminasjon med gneiser av prekambrisk
alder. Disse stdr opp som en svakt buet rygg og skiller Grong-

feltet fra lignende bergarter i den nordre del av det sendenforligg-
ende Trondheimsfelt. Med skuyveplan mot de prekambriske grenser,

(og en smal rand av sedimenter péa 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 sendre
grense, Sarv-dekket som ikke stikker inn i Norge, Sevedekket som dekka
6¢-del av feltet og sverst Koli med hoveddelen av bergartene i Grong-
feltet. Disse samsvarer ogsé med de bergarter som ellers i Trendelag
er kalt Tronheims-dekket (Walff 1967).

Mot vest, grenser Grongfeltet mot heymetamorfe glimmerskifre -og
gneiser som er gjennomsatt av sure intrusiver av forskjelligisammen-
setning (Kollung 1972)

P& denne vestgrensen har Strand plassert Redingf jelldekkets skyve-
plan. Skyvingen kunne av Strand felges til Trones hvor det forsvinner.
Nyere undersekelser stiller seg noe tuilende til dekkets eksistens
videre sydover langs Namdalen (Kollung 1972).

Innen Grongfeltet bestdée bergartene for sterste delen av en kompleks
oppbygget vulkansk serie i vest. Mot est i feltet, opptreristore sedi-~
mentzre bergartserier med enkelte wilkanske ledd. De estligste av
disse bergartseriene er de samme som er beskrevet i de nerliggende
svenske omrader (Nilsson 1964, Zachrison 1969)

Streket er innen den sterste del av feltet stort sett N@-SV,med sméd
unduleringer mot bé&de est og vest. Fallet er i hovedsaken mot vest.
Mindre tektoniske enheter, definert ved skyveplan finnes innen feltet.

Vulkanittene i vest tilherer Cjersvikgruppen og regnes for den eldste
bergartgruppe i det egentlige Grongfeltet, selv om glimmerskifrene

lenger vest nok er eldre. Cjersvikgruppen korreleres gjerte med Steren
gruppen lengere syd i Trondheims- feltet og er fra midre del av ordo-
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vicium.

Tektonisk sverst men som de eldste formasjonmer i G jersvikgruppen,
finner man i vest amfibolitter og hornblendegneiser (Kollung 1973).
Uver disse finnes en grennsteinformasjon som ogs& omfatter den mere
kjente Gjervikgrannsteinen (0ftedahl 195¢.7). Grennsteinsformas jonen
er sammensatt av pyroklastiske enheter sammen med lavahorisonter.
Det pyroklastiske materielet veksler mellom tuff, sure ag basiske
agglomerater og keratofyrer av vekslende sammensetning. Lavahorison-
tene varierer ogsd fra massive til meget skifrige utviklinger.

I sammensetning gé&r de fra basaltiske grennstener til lavaer med
rhyolittiske sammensetning. Flere av de vulkanske episodene synes
ende med en avsetning av oksydhorisonter, besté&ende av jaspis-,
kvartsitt og mangnetitt-horisonter. Helt tungmetall-fattig svovelkis
(vasskis) er ogsad tildels knyttet til disse episedene.

Strukturelt over G jersikgruppen folger s& mot sst Liminggruppen.

Oftedahl (1955) antar at en skyesone, sem—dermer G jersvik-dekket,ddnner

grensen mellom disse tao grupper. N& er det vist at kontakten mellom

disse antagelig er en ernsjonsflate (Halls & medarb.1974). G jersvik-
. dekket synes derfor ikke tilstede.

Liminggruppen bestdr av flysch-sedimenter som ofte & kalkrike.
Basalt i gruppen ligger et grennstens-konglomerat med boller fra

G jersvikgruppens bergarter. Over dette felger et kalkkonglomerat.
Forsvrig finnes arkaoser, siltstein og fyllitter. Lokalt finnes ocsé$
mindre vulkanske enheter. Flere av de gure akoser er dvis utviklet
som konglomerater. 7

I G jersvikgruppen finnes intrus joner av store gabbrolegemer av for-
sk jellig type og sammensetning. De Flestekr svart heterogene og opp-
trer som plugger. Andre er mer plateformige og homogene og forkornige
i sin opptreden.

Senere er trondhpmittiske bergarter intrudert. Man finner trondh jem-
ittiske ganger i alle andre bergarter, ogsd de i Liminggruppen.
Faruten at trondh jemitten opptrer som ganger og &rer, finnes den
ogs& som meget arealstore massiver. Det er en del kontroversiets am
disse store massivene remesenterer lakolittiske intrusivkropper

. eller om de representerer relztivt "tynne" flak.

mc_a..

I den estre del av Grorfgfeltet er de stratigraliske forhold mer
duklare. Det synes dog klart at man helt i est har de ledste berg-
arter som bestadr av amfibolitter, garbenskifre og glimmerskifre
{Kollung 1975) Disse blir overlagret av en gruppe av vesentlig grenn-
sten og tuffittiske sammensetning, den samme bergartsfelge som
svenskene (Zach. 1972) kaller Ldsterf jellgruppen. Innen denne gruppe
liggorer dem massive sulfidforekomst ved Stekkenjokk. @Bvers i den
estlige delen finner man Reyrvikgruppen, som i vest grenser mot
Liminggruppen. Mellom disse tc grupper foreligger en tektonisk
grense.

Reyrvikgruppen besté&r av forskjellige typer fyllitter og noen kvart-
sitter som opptrer i veksling med fyllitt. Begge typer kan vare
sterkt bituminese. Dessuten finnes metasandstener og flere grenn-
stenssoner. I en av disse ligger Jomaforekomsten med sine masdve
sulfider.

Intrusivbergarter opptrer som mindre kropper i den mstligste delen.
Bdde gabberoide og trondhjemittiske finnes. Dessuten finnges ganske
rikelig med mindre,ultrabasidke intrusjoner i den antatteﬁzl av
bergartsFalgen.JMetamorFosen i Grongfeltet er skiftende. Fra vest-
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randen synker den estover. Fra amfibolitt-facies og ned til %rznn—
skifer-facies. Helt i ost er metamorfeosen ogs& hey, i amfibolitt-
facies. Den synker s& gradvis mot vest.

Dgs& i nord-syd retning har man en merkbar facies-endring. Helt i
nord er mar i epidot-amfibolitt-facies. Denne stiger s& til amfibo-
litt-facies i den SU del av Grongfeltet.
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SKOROVAS GRUBER

o A - - al 20 malmprgver
\ Analyscr = Gehalter i ppm (%)

Cu Zn Ph Ag Co Ni Cr Cd Mn e
0,0025% 0,0097% 33 ppimn 2 ppm 209 ppim 18 ppm 10 ppm 3 ppm 256 ppm 924 ppm 39%
0, 82 0,38 135 11 15 25 " Y 274 35 43
0,20 0,18 147 4 300 25 " 6 34) 40 42
0,39 3,7 312 7 15 id " 120 299 33 38
2,54 1,2 200 8 230 18 2 32 324 16 39
1,51 4,7 338 35 80 28 " 85 297 35 38
3,50 3,4 160 45 30 " 90 140 43 39
0,55 0, 74 224 80 21 " o 654 22 38
0,32 0,13 88 3 15 22 " 5 60 0 43
0,52 0, 0084 5 3 170 17 " 5 246 32 42
1,21 0, 0083 138 8 15 30 " 5 86 8 43
1,35 0,029 80 4 75 17 " 4 50 6 44
3,12 0,021 140 6 175 15 " 4 10 0 42
2,36 0,32 132 7 115 15 " 10 59 7 43
0,26 0,52 127 5 10 15 " 10 24 0 42
4,38 8,0 105 6 5 16 " 150 228 42 37
0,57 2 e 1040 11 95 16 " 60 73 0 39
4,36 1,6 147 11 5 22 M 40 14 16 40
0,72 43,0 124 10 10 G " 875 184 5 10
5,48 2,5 220 35 5 17 ' 10 280 0 37

Aritm. 1,69% 1, 70% 151 ppm 9,6 ppm 83,5 ppm 20 ppm 10 ppm 78 ppm 201 ppm 22 ppm 38,9%
middel
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MOS|@QEN ALUMINIUMVERK

Fordeling: Haugen 2 x
Earisnsen

M Nikolaisen

ANALYSERAPPORT

Prove: Silikatmineraler
Oppdragsgiver: A, Haugen, Skorovas Gruber
Ank: 22.1.74

Bestemmelse: Div. L. nr.

ANALYSE:

Samtlige preover er merket DBH 10.026

0.25m 1,55 m 2.05 m 2.45 m 4,34 m 5,15 m 6,15 m 45.25 m

4 sio0,, 71.50 71,18 71,04 72,76 €2.68 49,18 66,86 U49.50
4 A1,0, 13.07 13,76 12,61 11,94 13.57 15.77 1%4.05 17.01
% Fe,0, L,66 4.31 4,69 3.67 9,01 11.45 5,91 12,30
% MgoO - 1.23 0.80 0.85 0.71 2.66 5,71 0.83 3.95
% Ca0 0.81 0,70 0.62 0,58 2,98 8,34 2,01 6.84
% K,0 0425 0.31. 0.37 0.20 0.23 0.66 0,18 0.23
4 Na,0 562 6,30 6,13 6.00 4,22 3.34 6.06 4.97
1 Ti0, 0.60 0.48 0.4 O¢H2 1.72 1.50 1.10 2,19
% Mno . 0.07 0,07 ©0.08 0,06 0,13 0.18 0,07 0,18
4 Zno 0.04 0,08 0,03 0.02 0,02 0,02 0.01 0,02
9 Pb=Ni«=Cr-Cu O 0 0 0 0 0 0 0

x 3.34  5.62 3,76 2,40 2,78 5.80 4.78 4,90

K

x = % gloderest etter at S:I.O2 er avreket med HF. Dette er foretatt
i forbindlse med analyse“av % S10,. Alle bestechlielseme
bortsett fra Kiselsyren er tatt som elementeranalyse pd AA
og senere omregnet til oksyder.,

L.22 Laboratoriet, 113, 7h -
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188 P. E. BAKER

range in composition from tholeiitic basalt and basaltic andesite through icelandite and
dacite to exceedingly rare rhyolite (Fig. 2). Basalts and basaltic andesites are by far the
most abundant lavas and being originally quite fluid they have often formed extensive low-
lying platforms around the central strato-volcanoes such as Mt. Michae! on Saunders Island.
Activity is much less explosive than in the calc-alkaline arcs, as is evidenced by the smaller
volume of pyroclastic deposits. The latter are usually restricted to basic cinders, scoria and
agglutinate forming small parasitic cones buiit by relatively mild Strombolian 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 particularly noticeable in the iron-enriched

100~ in

} Ocean | Tholeiitic
15 Floor i Arc
1= ?
50 il
P E -
> =0 e 172777,
Q
z a b
[59]
L -
a
w100~ , - i
. Calc— alkaline | Calc ~ alkaline
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-
8
C d

Y . .

Fig. 2 - Estimated abundances of volcanic rock types in vagious environments. B: Basalt, A: Andesite,
D: Dacite, and R: Rhyolite (or the nearest equivalents in the case of the tholeiitic suites).
Proportions for the tholeiitic arc are based on the South Sandwich Jslands and those for the
calc-alkaiine arc on the Lesser Antlles (both from Baker, 1968). Note that the histograms

for the ocean floos and cale-alkaline continental margin are less reliable and are intended

only for qualitative comparison. The ligure for the ocean floor 1s based an general statements

about abundunces (e.g. Engel and Engel, 1970) and that for the contimental margins is based

on published angd unpublished duts from the western US AL New Zealand and the Andes.
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- MINERAL DEPOSITS

! .

lling tests. "i of altered hornblende porphyry (unit 12) cut the breccia zone, but apparently do not extend
ods began ! beyond it into the surrounding rocks.
icentrator, o Sulphide minerals constitute roughly half the Faro ore zone and of these pyrite is the
-including 4 dominant member, constituting a quarter or more of the volume of the deposit. Sphalerite,
e Pelly to galena, pyrrhonte, chalcopyrite, and marcasite constitute much of the remainder and occur

F in that order of abundance. Magnetite, arsenopyrite, bournonite, and tetrahedrite are
Swim and i" Present as minor or trace constituents among the mofpe common minerals. Grain size and
a of unit 2 ] habit of the sulphide minerals differ. Pyrite forms the largest grains (as much as 5 mm across)
are guartz —1 and oceurs as subhedral equant grains enveloped by quartz or sphalerite. It also forms masses
indalusite. " or aggregates of smaller anhedral equant crystals, Sphalerite, galena, and chalcopyrite, in
ation, Fa, i order of decreasing average grain size, occur as relatively small grains averaging between 0.2
ese planes . and 0.3 mm across. Sphalerite is commonly associated with pyrite and also forms discrete
it outlines H layers or granular aggregates in which it is distinctly concentrated with galena, a common
flakes are X \ interstitial constituent. Minor chalcopyrite is intergrown with sphalerite and also forms
anoblastic z exsolution blebs in that mineral. Pyrrhotite forms granular aggregatcs and is more abundant
s much as B near the margins of the Faro deposit than in the eentral part of the body. It 15 invariably
r anhedral 4 F associated with chalcopyrite veinlets, but sphalerite and galena are also commonly asso-
¢ replaces ’ -‘; ciated. Quartz grains are equant and anhedral and average about 0.3 mm across; the mineral
en in this g shews uniform extinction and has straight boundaries.

-l

Staurglite A gross, poorly defined layering, on & scale generally measured in several inches, is
ireen = evident in much of the Faro ore and in the Swim and Vangorda deposits. This layering,

(actinolite iR outlined by segregation of the base metal and gangue minerals, is emphasized Incaily by
¢ micros- N streaking and form orientation of some of these minerals. Some layers contain quurtz and
y near the 1 prate with perhaps 5 or 10 per cent sphalerite and galena, Such layers alternate with uthers
ly present b ﬁ tomposed of 50 per cent or more sphalerite and galena, with a lower proportion of quartz
L -f“ and pyrite, Other layers, particularly near the edges of the sulphide mass, contain as much
«d and the "ﬂ as 80 per cent pyrrhatite that is strongly form oriented. Boundaries between layers are
-d on this q-b_ gradaugnal and the thickness of the iayers changes from place to place. So far as can be
ed to the o determined the gross layering coincides with the transposition foliation, Fa, in the host rocks.
f sulphide ‘5 It dips southwestward at gentle to moderate angies in much of the Faro orebody, as does
ired schist { Fyin the host rocks. The layering dips steeply in the northwest part of the orebody where the
d rocks is ] sulphide mass abuts against granitic rocks. Lamination corresponding to Fy in the enclosing
ired schist rocks is rarely seen in the Faro orebody and small-scale folds like those seen in the Swim and
minerals. 55 Vangorda deposits ( Figs. 20, 23, 24) are uncommon. Figure 28 shows an example of a folded
hwest end } sulphide laver from the Faro deposit,
10nzonite. Narrow, regular, steeply dipping veinlets as much as an inch across are rare in and near
h, equant, the ore zone. When found, they cut across the layering deseribed above and are generally
ecudomeor- filled with coarse-grained chalcopyrite, but also contain gaiena, sphalerite, and pyvrrhotite.
ly siderite) The Faro orebody is a regular and continuous, southwest-dipping tabular lens. Its
e that ex- longest axis, about 4,800 feet, trends northwest. The deposit is about |.200 feet wide and as
the at - much as 260 feet thick; the average thickness is about 120 feet, A faclt, on which the south-
of br'ﬂ cast side has dropped 100 feet relative to the northwest, cuts the deposit near its centre (see
gments of Figs. 25, 26). A second fault near the southeast end of the orebody has movement of the

ction of a " Opposite sense. The depth of the mincralized zone beneath the surface ranges between 600
1¢ grained ,.ti. feet at its centre and 200 feet near its northwest and southeast ends. The ore extends to the

rack were ; i; bedrock surface at the northwest extremity ef the mineraiized zone.
e s abﬂ{ll & The main sulphide body interfingers with and terminates against granitic rocks on the
he breccia pes, Jl northwest end. At this extremity the ore zone bows upward as shown on the cross-sections
feet thick, <+  (Fig 26). The thickness of the mineralized zone changes in a regular fashion (Fig. 25); it is
e
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fimestone with phallite partiogs oocars commonty i the apper 1500 et oF this menhee.

Ehait 3 inchinbes well-foliyied, silvery grey waithering, greciitnh gréy Chlinlle muscavite
phyllite and bonte-muscovite phyliie as well as lenses of tuflicenns grrtemstonge and waphi-
bofite (T} Becarse of the varied menamorphisim ol wnit 3 the socks grale in plices into
acht. The phyltie vommonly: contiing 200 pei il aff e quarts, Bl phvllne from the
fower parr af the it coritaiis more i SO per cent quieie, Qurret amil nti are seprogiiod
umit Tormy alteeniting folta and the dilTerence in quarts content Fetaden phvilite of the lmwer
amd upper members is exproased i the thickness of i competent oe spiirtzorch folia, olia
o genwe iy lossw than 2emithiole The pitopoion of ehlerie o batite 1 lnerabe iffers:
i som places muscovite is thie only mics, eléwher, Bolit or chlariie Wiy, consttine 25
per cent of the volume of the rock, Graphitic phwlhite af ihe liwer meniber generndly cantims
25 per cent or more gruphite with quartz amd muscovite, byt Biotite and chinrite are nhsent.
The thinly laminated, zitte, phyllitic imestone of the upper member s composad of aher=
nating laminue (onie half t0 2 em) of nungquarizivse phyliite and lighily silty, aucring (o
very fine crystalline gmey limessone. In this rock the limy lamse are thicker than the
Imervening phyllive onss.

The dominant layering in the phyllite is 2 ceenulation folunon an-which an older platuir-
structure ds tramsposed. The crenulation foliation. i micrkiad by recrstullieation off micss
along discretely spaced planes and the older planar struciure i defined by compositiong!
bayering, a1 thiferent angles tait, resulting from seprogalion o guiriz and micic The com:
pesition] layering in the sihy hmestone nusy represent bedding with mimric follation

The uffaccous: greenstone (3u) thit owurs in the wppr parn of unit 3 forms lenses
veveral tens 1o several hundted feet thick und severa) hitnidred 10 severy! thousand feet fong.
It Is more reststant to weathering thun' the enclosing phyvllite und consequently forms many

of the more prominent expoyires of tnit 3. Tlie preenstons Js fing-graingd amphibolite,

coinposed largely ol intetprown, subhadral, shart, prismatic erystals of sctipelie wilh glinor

SRt SEBoni wnld Tocdl epidote. The rock contuing intgrgitial quartz and plagwelase
{(commonly albite But locally andesing) in minor amounts as well as larpe skelstal crysials

aof ilmenite partly or wholly glivred 1o lewcosenz, Minor amounts of carbonate ogg s
stiti] fo imiphibole throughout the rock. A rough Alignment of uctinolite crystals fends 1
greensione o distinet Hoghr prain,

The: greenstone boifies huve a well-deveioped folintion neir s mdirrins but internully
na such foliation s penerlly evideny, Specimens from central Parts Of preensione misses,

m eontrast 10 those from the margins, ure generully dotirset graited and commonly contain
relict, pantly altered crystals of avwite, oxvhornblende, and andesine s owell g lhe megs-
orplic miners(s oc : d

Foeally the gréenatone inglude mehr-]lh\hédﬂ! ek wainposed

o fing-prainéd acfinolite with Tesser epidote ainl ellorite. SEeR Tooks 850 oceur a5 kses in
e phyIROG recks,

Analyees of four specimens of greenstone from unit Ta are ven in Table L Thi spegi-
mans are of the freshest materul avaluble and dre from witlely separated locatitiex in the
map-uren (Fig. 2): they are thought 1o fepresent a reasonable chemical variation for these
rocks and because the analyees vary lintle ameng themselves therr average 1 consifercd
representativg of unit 3a gresnstons; Compuarison shows that 1he greenstone (€ chamiglly
!:J_Rﬂtlr to the average of thirty-seven alkali undusite unaivees v by Nockolds {1994,

Refict mincrals found in the grosnstane wlso chegest (hat ck gyl been
andesite.
T
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Cireenstone of unit 33 js decidedly more acu! than the tasalt of the Anvil Range Group
{compare analysis E of Tahle 1 with 1 of Tablg 111, The greenstone contams an averape of
2.5 per cent more silica, ! per ¢ent more uluming, and 1 per cent less magnesia than the
basalt. Tt should gznerally be possible, therolore, 10 distinguish these rocks from one another
chemically if the physieal chasscieristics used Lo separate them in the field are ot apparent
or if the two are chsely associated, as at some loculities where Anvil Rangs Group rocks

anconformably oveslie unit 33 greenston.

TARLED Ailyies of preeustane af anit fa
A B & (B E _F.
5i0y 46 B a6 2 4.5 467 47.1 47 M
TiOy 1.68 1.8 .- LI ] 1.05 188 7
Al 4.9 154 15 4 165 137 14,57
Foyhy 2.3 7 i s 20 26 3.7
Fel) 4N ] 6.2 0.3 B.5 7.8
MO h.25 0.4} Q.16 o.m 0.23 0.4
MO TH 68 5.8 0 A4 725
Caly 6.4 8.6 s 4.4 TE 9 48
N0 47 19 i3 24 13 138
K0 0.2 02 .4 .7 06 1 m
HOT! 4.2 A 4 5.4 4.5 0.7
iy m.14 .14 o1 0.5 0.5 0.3
CcO: 0.l o1 02 13 .7
Totl s 98 .8 100 % Hn & WA
| seation of araiyied sangiis

A ETEN, M LW

] 19 AN 1w

C eFIEN, oW

D eI 1N, 1 W

Arilyier S Coprvilir, Grologicsl Sarvey of Canids SR

L Averegs of anilysss A o D ladoie g

¥ Aserage alled pndeves from thingeamen Sty (Nockoks, | 44)

L]

Unit 3 is dominantly of sedimentary origin; onginally the phylhite nrobably wis silty
shale. l!l rOOOEtion O he malten ORI SN 10 nhw it ik
volcanic derivaton, judging from the tullaceousdook ing folia inthe phullue.

(3 probmile renreseas girgsive undesite, % indicated by the local nee of relict
ox an intrusive origin for some of these bodies cannot e discoumied
The final i iheli ly anj

Unit 3 is overlain imconformahly by Pennsylvanian and Pérmian volcunic rocks along
its northern and southern contacts and 1 one lpculity south of the Swim depasin, by Middle
Devoninm strain funit 6). s siratigraphic relations 10 unite 2 and 4 are oot clear, but idging
feom the difference in intandity of deformatian, unit 4 probably overlies uni J unconformahly.
The stratipraphic thickness of unit 3 is unknown, but & thitkness of about 4,000 feer is

estimated.

]
ihe W33

g -

Rocks of unit 3 are
they are Ordovician or
apparently overlies flen
Yukon Territory. Mart
owtcnops north of Mow
in the western patt of |
mcks and greetstons -
nrea (Whesler, Green, &
age: they algo yesembl
(Campbell, 1967, anir 4
equivalents and assipne
al unit 3 on the north s
Lake mapsarca. thont
19600). Strata thayare
com, 1968) gteur on |
(1967 hos'tocluded the

Rocks of units 20
sfmie fo biotite, aydal
i these rocks inclidn:

1. Quartz-musry

2 Quiriz—<hlori
CQuarz-chlori
. Actinolite—chl
. Quartz-Yfoh
. Actinolite—<h!
. Oimrez-acting
. Qmrtz—chlon
. Quortz=mirea
10, Quariz-hintir
11, Quariz-bintit
12, Homblenda-'

e

oo e

0 u,,,f,,u.'g..' o semi sgatoun rocks 130 ;
. tram _ . Quartz-bion!
Total Waner Ceibent Bk Geod Srve Amur VS P loe3 - 1832, 14. Homblende-

15. Quartz-bion
16. Quartzr=diop
17. Quertz-diom
18, Quartz—fion
19, Qusrte-bioti
20. Quartz-blot
21, Quartz-biot

The assemblupes
of regomul metamory
biatite, garnet (ol
type of metamorping
areas metamorphoses
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tulfnceous chert, The chert weuthérs sn offawhite and breaks (nto small chips; talus frazments

flows and pyrocladlic lypes abe most common, The

v v - 1 Yy 8 ey
ey’ LV AR oandy “E‘ :
i o k) P ¥ T

GENERAL GIOLOGY (IF ANVIL MANGE

and voleanic rocks. The Anvil Range Group is therefare redefined hare to include only those
stratn of valeanic affinity and of late Paleozoic age.

The Anvil Range Group is subdivided imto three distinetive muppable formations: the
fower, unit &, is a cherty and wiTaceous sequence as much us 2,000 feet thick: the middle,
unit &b, is a sequence of basalt and relsted voleanic rocks about 1,500 fest thick: and the
upper, umt ¥c, 8 0 Hmestone formation swith mivor 1wl of unkivawn thick ness,

Ll Het

The cherty formation is compased largely of pale green, greenish brown, light grey. and
locally brick med, mussive to thin badded and luminated, more or less argillaceons and

are commonly covered with a thin film or dendritic growths of manznese oxides, Very finely
divided flakes of a chlorile mineral are evenly scattered through the chert nirly evervahiere
and constitute n consilerable proportion of its volume. Juspery chest laminse, containing
much very fine hematite, are comman and locally fend the ok s distinetive, ‘brick red
calour. Thick sections of red jaspery chert ooeur only near the contict with volcanic rocks -’q.ulfi a
tww#nmim zone botween greemish chert and moassive . Fae swn
andesite. Ty pynie cubew arc scaitered Through the cherty rocks tn most places Reliet
‘radiolarian’ spherulites, abour 0.15 mm across, are common, Where evident, bedding and
Inmymation result from alternaions of more and Tew argillaceous chert, Innumerable tny,
wregularly oriented, quurtz-filled fructures cut the cher. Missive brecola, composed of
angular, but tabular, §- 10 2-inch-long chert fragments of nll types ot in a dask grey graphitic
matrix are common theoughout the sequence, They pecur ns lenticular beds as much as 200
feet thick, but conytitute only o smull prapaction of the volume of the tnit _

A Lfoor-thick lens of slightly sandy, brownish grey weathering, light grey, binclastic
limestone occurs in the groenish impure chiert Wbour 200 feet below the hase of the yoleanke
tiiember 41 the fossil locality on Rose Moeuntain, No other limestone was found within
uriit 8,

Laminated green chert and siliceous tuif, lithologically like rocks of unit 8a, but differing
frem them in locally containing abundam potash feldspar crvstal fragments, occur exten-
sively in Tintina Trench south of Pally River bridge where this rock has bean used asmp-rap
for the abutments. These rocks contain no fossils and are thought to'lie 1n a fault-bounded
block. Their stratigraphic relations are therefore unkmown, The e of these cherty und
tuffsceous roeks is in question, but they are wentutively correlated with unit B3, beciike of
their similarity 1o that unit,

Unir &b

voleunie member of thie Anvil ! [y containg numerous varieties of bacalic
rocks and includes tufle, mussive amypdaloidil flow rocks and pillowed basalt; mascive
!

mpasive, they Tack primary layering, and rirely shiow foliation, Hematite, dusted througly the
volcanics, i especially common i exposures on the rorth side of Pelly River. Epidote and

quartz-filled veinlets sre alio common in the basalt and nre most prominent 4n the Beit of
rocks paralleling Tintind Trene

Basaltic Mlow rocks comprise a ‘mat’ of tiny sausuritized pligioclase laths about 0.2
mm long that constitutes abput Kalf of their volume, Subbedml, fesh, cquant to short
prismatic grains of Qugile. about 0.5 mm actoss, showing occasional zoning and twinning,
are scatferal hroush (he rocks amd locally make up about one third of their valuse. Horm-

13
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blende with a pleochroic scheme in brown is present locally as subhedral short prismatic

grains. Patches of penninite, with characienstic purplish and bluish imfmm isinter- |\

tinl to the primary mincrals. Small euhedral gprains ofgoidpe, 8 mormatly minorconstituzn,
are scattered through the rock, and are generally associated with chlonte, Amvodules, most
of them fliled with coarsely crvatullinge ealcite, are faicly COMMmOR Th rost putcr=ps but ure
by no meany prosent everywhere. Other amwgdule flings include chlorite or celudonite,
vhalcedohy, clinoroidite, ynd chabuzite.

Amygdaloldal pillowell basull, mineralogicully entical with that describal sbove,
ocuurs at several localitles north of the Anyil Batholith. Tn these rocks the pillows ure abawm
2 feer across and normally ellipupidel. Pillows have chilled margrins: thewr calbie-Gitled
amypdules are elonpute .lr'H.l commodly urmanged ﬂnts.:l'lv wiithin the pillows, Where depost.
tiopal tops could be o

Fragmuntal or ;'.er]mn: lugsalt i comimon north of the Anvil Baibwlith, but also
occirs in the narrow belr of Anvil Range Gieoup rocks just annih of Pelly River. T s
contain angular bagalt lapilli and blocks sot in an altered baeiltic matriv, Mot fr;sar_gcnu
are fike the massive flow rocks described ahove, but some are more scoriaceous, comisying
onty of a dark, nearly giasey groundmass with tiny altered plagiociase laths, Most (ragmonts
are marginally chloritized. In some of the wils fragmensy of pyroxene and plagoclase crystals
cumnlml: the smaller pyroclastic material. The groundmass of the (uffs » similar to fhe

§ ms; bin s generally extremely fine pruined and strongly alicred 10 a chiorite-nich

mixturee, Cirbonnte is an important constituent in the murnx and occurs also a5 COVIY sng
-\rcln fillingy,

The betsalt Is theemally - metamorpiicsed oedr eomtuets with griamitie rocks-of wir 11,
Here the rock s o dense dark green hornfels contaimng dbundant fine, randomly anential,
prismitic crystuls of actinolite intergrosn with albiie.

Analyses of eight specimens of Anvil Range Group husalts dre given in Table 11 The
specimens anilysed pre from widély separated locnlities in thé map-area (Fig. 2) and prob-
ably tepresent the range of chemical variation in thise rocks. The speldimins analyzed are of
the freshest matetal avinlable and nwost e missive or plllowed basalt, Amyedaloidyl and
veined rocks were nol analyzed, The analyvees show relntively litle vanation amaeng them-
selves and the average caleulsied from them {given in Table 11) is probably representatine of
the 'bulk composhion of the volianke pant of the Anvil Range Group. Comparison wilh
.. average cheymcal compositions of basaltic and andesitic rocks as given by Nockolds (1954)
indicates that the volosnle rocks of the Anvil Raps: Grmn are most like alkali basale, byt
that they differ from this mainly in containing less i,
imeendih amyvgdunlondel basalt ientniively inctuded woumr &b o found at a number of
scatteted locilinlies ufong the southern slopes of Rose Creek valley. These rocks are distine-
tive in confgining caliite-filled, elliproidyl amygdules, bt otherwise they are similar 1o
fine-prainod tuflnceoi-appesting phaws of unit £b, They are commonly sheared anid have
a steep-dipping cleavage. The rocks corsist largely of & very fipe gramed misture of chlonie
ind guortz. Beeduse these rocks are appurently fault boundad, their stemtigraphic melibons
are unknown.

The relationship batween the cherty ind volcanic rocks of the Anvi) Runpe CGiroup is
clear m the vicomly of Rose Mountoin, where the contoct batween units ¥a and 8b is well
exposed at severa! localities. Theee the lower member grades ppwarnd, ing 10<oe20foom-thick
interval, [rom tulfaceous or arpllicoous chert through Sificcoud or cherly il 1o masive
tuffaceons hasalt Sinlur TeTaTIons are W50 seen Tawrally. nae from voleenic rocks
to chert axross the widih of Apvil Rungs is a result of facies shift. The general absence of

14

Lra 0 s
13346

cherty rocks (unit
from domimantly v¢
River.

Unit 8¢

Expasures of 1
limestone, Crinoid
Bioctistic, But st
und the roul s e
arg corroded, 1t s 0
prosence of chlieits
Ifregulnr fractuies
abkle in few oubcro
thickness can be gh

13

-

IGUEE 2, SUatih map
ond fecatls




primmakic
1, 1% anter-
nRtirent,
uics. most
s e
scliehorane,

wd dibove,
L areabogt
gl ite-filhed
=t¢ depind-

i, e nlse
r. The tufls
{ fragmenes
o emsisting
it fraenienis
It crgattls
milar hie
chioriterich
5 cavity-and

of nuit 11
sy onented,

shle 11, The
2) und proh-
alvged are-of

lsidal and
sirong them-
ieeentative of

rison with
sholds (1954)
b Basale, bt

F o number of
o are distine-
re similar 1o
ered (Ve
are of cnlarite
iphic nelutions

ez Group s
gnil 8b ks well
ir 20-footthick
il Lo mussive
viliunic roeks
sl ubsence of

A

ap———

e

P2

. L e iy e o
mﬁ.dmm‘ﬂ-uu._:“mz PaE l‘ﬁ;

O e b
‘ A *} A : J "
;,\.i‘:‘j" !}!Hh'f" ¥4 'r-J:F b
i ¥ ' -~ ! ’ - -

WENERAL GEOLOOY DF AVIL BaNGE

cherty rocks (unit $a) north of the Anvil Batholith implies o change in the facies of unit §

from deminantly voleanic nerth of Anvil Batholith to partly cherty in the vicinity of Pefly.

River.
Lirir 8¢

Exposures of unil 8 are of dense ynid massive, bust and Night grey, and bull weathering
limestone. Crinoid columnals ars present in many places and the limestone hoevidently
Bisclastic, But it s fingly upd pervasively recrystallized =0 that onginal textures are obscured
antd the rock is essertinlly o sparite. Mo guirtz present, but because griin bounilaries

are corroded, it s uncerain if this is diagenetic or getrital, Tulfaceous zones, marked by the
presence of chlorite n the limestane, occut Tocatly. The mck commonly dolomiaed plong

TS lires, bul dolomite Ha .

Toed the sparite itsell. Bedding i distinguish-

ahle in few outcrops and for the most part Jhe ianit i w0 maseive that no estimute of 1he

thickness can ke given. The mimmum Thickness 6f unit ¢ is several hundied feet.
1
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CENTRAL SEULOGY AT ANVIL RANGE

Unie Be ties iy direct contaet with <luerty ol vilcanic rotks nsar Cirew Creck, Bt the
contact dips steeply and it i not Clear from the expasures which rcks jire the youngest.
Fossil evidence, hovever, indicatis that unit Be is younger than s 83 and 8b wid the lie-
stone preaumiably overlies the cherty und volcmie riscks 81 Grew Creek, The ¢ontact between
unit He and other steati 5 not exposed elsewhere in Tinting Trench and 5t o ussumed thait
b femesrene lies in o faultbopnded block.

Becuse Anvil Range Growup sitata rexi ait vanigus pleses n the map-area on rocks of
unite 3, 4,5, 6, smdd T, 20 imporbmi unconformity i postadated an s buse. In Amvil Range
untit 8 everlien progressively older steutn southwaed, and the useonfarminy therefore, repre-
sisits an interval of crowon follvwing av leus considerable filting, but more probably open
fulding of Devone-Mitsissippiun and older eocks w Lite Mississippran or Early Penniyl-
vanian fime. The unconfermity benenth Anvil Rangs Growgp steati is aregional one thar has.
Wi béen recopnized below rocls corralntive with unit:B in adjucenmt parts of the Yukon
(Wheeler, Green, and Roddicl, 196, 1960b). Ciumpbell (1967, po 61) postulisted unton-
farmahde relitions beiween his Anvil Range Gretp i older stritie

Rocks of the Anvil Ranse Group rgpreserit an épivode of widespread voleanism and
related sedimeniation under bareely marine conditions, ps artestéd by the fossils discovered
fTimestone m The unit and By The presence of local pillow steuctire in (he voléanic focks,
To explain their impuitity, the chery rocks are thought 1o contain much ifassous material,
their silics could be derived in part by solution from pyroclastic ejecta, The pabbly rocks in
the chert meinber probably represent intraformitional brecciag,

Foraminifera. postibly of latest Peonsylvanian but prabably of Farly Permian age,
ware collecied from o rhin tinestone lens within woit 84, 200 feet below the contiet with
unit 8h; Lawe Permiun Tornminifers are found in pnit 8¢ The Anyil Range Group s evi-
dently Permian and prabably ranges dows it the. Pennsylvamion, judipng from the 1,500
feat or more of stram beneuth the lowest fossils dscovered incthe group.,

The Anvil Ratige Group is correlited with similar chicrty andd volcanic rocks in adjceni
mnp=irens which have previoialy been duted ns Mississippiatt or sounger-on indirect stragi-
graphitc evidence, and included in a general way with extensive Devono Mississippian clastic
rocks. Specifically, units In Setwyn Basin roughly correlative with 1he Anvil Range Group,
are: map-unit 6 of Wheeler, Green, sid Roddick (19604, 1980b); map-unit 7 of Poole,
Grees, and Boddick 11960), map-unit 13 of Blusson (1966); map-unit B of Gahriche (1967b),
and mapeunit 15 of Campbell (1967). Rocks of the Anvil Range Group were previously
mapped by Roddick and Green (1961a) in the present ares as wiit 8 and tenatively assigned
n Missssippian or younger age. Campbell (1967) his suggested the possible equivalence
berween his Anvil Range Group rocks and Pormo- Triasss volcanic <irats in southwestiem
Lilenlyon coap-nren. .

The Pennsylvamisn and Permikn Anvil Range Growp, bs 1he northernmon known
ctigeotynelinal acsemhblags of that age in the Chnddian Cordilera:

LUnirt 9

Serpentinits ind related peridotite occiir in & nutrow coptiouous beli alons Vangorda
fault north of e Pelly River and are mapped as it 9. Though mote recessive thin the sur-
rounding rocks the serpentinite outerops Tairly well becnuse of the focd] rough refran. Aero-
magnete datn for Tay River aren closely omline the known serpentine bodies and provide
in gccurite check on oooimericos aid extétsions of wgall bodies covered by overburden
tFig. 1),
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INSTRUKS FOH BHUK AV APEX-INSTRUMENT 1 FELT.

Cenerelt,

1.
2,

4.

Instrumentet trenger en operatsr.

Operateren fjermer alt av unsdvendig metall pi seg fer han begynner
miling (eks.vie stor beltespenne, stil-rem pd klokke, ryggsekkmeis).
To 9V transistor batterier, mid skiftes etter ca. 50 timers kontinuer-
lig bruk. Batteriene er gode sl lenge out-phase nfl ligger 1 det gre-
nne feltet pd meteret.

La temperaturen 1 instrumentet bli 1ik omgivelsene, for man foretar

o-justering. Sett derfor instrumentet ut fer det foretas justering.

5. Yed jusiering briukes bare et lite skrujern.
Bruk.
1. Juster skulderstroppen til pasge lengde, slik at instrumentet henger

2o

2

4.

a8 hesyt over bakken som mulig, og at man pamtidig kan gjere behagelig
avlesning,

Finn et flatt og antatt neytrelt omrdde, uten elektriske og magnetiske
forstyrrelser, og o=-juster avlesnlng pé begge metre. Bruk mesi mulig
100 ppm-gkalasen fordi denne gir best dybdevidde.

Press ikke ingtrumenentet ned, bare gi det sidestotte med hénden,

Hold ikke hinden over eller rundt meirene.

Hold instrumentet parallelt med bakken under midling, enten det er flatt
eller stigning/fall,

Vanligvis miles med fast avetand mellom punktene, Over anomalier for-
gokes reglstrert alle max og min-avlesninger ved at man har instrume=-
ntet innkoblet hele tiden og beveger seg langsomt langs profilet.
Hllers slis instrumentet av mellom hver avlesn.

Over anomelien skal miles i begge retninger, eksempelvis fra vest mot

eot, deretter fre ost mot vest.



RETNINGSLINJER FOR TOLKNING AV MALTE APEY-ANOMALIER.

1., Anomalitopp omtrent rett over leder, posisjonen avhengig ay fallet
til lederes kant.

2. Det miles inn pd lederen fra begge retninger (heng-og liggside) for
& f& mer informasjon om lederens fall, Fan ved dette ogsf bestemme om
dobbelti-toppet anomall er en enkelt eller en dobbelt leder.

3. Helativ ledningsevne 1 overdekningen kan bestemmes ved & bere instre-
mentet lavere, Imag-komp. (uut-phnaal vil da reglstrerevariasjonene i
overdekkingens ledningsevne. Store variasjoner i ledningsevnen, vises
som Imag-anomelier og praktisk talt ingen Reell-anomali.

4. Bestemmelse av dypet med Reell-komp og standard kurve nir forheldet
Reell-komp: Imag-komp (Re/Im) er stort.

5. Hvis forholdet er lite, er dypet mindre enn Standard-kurven viser.

6. Hvip lederen er meget liten, vil den ligge grumnere enn kurven viser
og registreringen vil vere svert smal.

T. Heyt forhold Re/Im viser gode ledere,

8. Be/Im pivirkes av dypet til lederen. Det blir sterre dess storre dyp
til lederen,

9. Ledere pk storre dyp, gir bredere og flatere topp-anomali,

10. Magnetiske soner git negativ Reell-komp, niAr magnetisme er sterkere

enn ledningeevne, Dette kan kentrolleres mot Imag-komp.

A, Haugen



