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fo llowing inferred Early Arenig conti nent/arc collision with

coeval oph iol ite obduction.There is no trace in the REE data,

however,of an inherited arc component.

While there are eviden t similarities in chem istry between
th e Snoan tro ndhjemite dykes and the med ium -grained

trondhjemite from the type locality at Follstad, some small

differences are apparent (cf. Table 2; also; Pannemans &
Roberts 2000). Three or possibly four phases or pulses of

trondhjemite emplacement have been reported from th is

southwes tern Trondheim Region, seen in relat ion to fold

structural episodes.The U-Pb zircon and titan ite age of the

Follstad trondhjemite, 432±3 Ma, is reported in another

paper in th is volu me (Dunning & Grenne 2000). Rb-Sr and

U-Pb dating of trondhjemites of Early to Mid Ordovician age

have previously been reported from Trondelag , though only

in an abstract (Klingspor & Gee 1981). A small, hiqh -Al .O,

trondhjemite pluto n from near Jonsvatne t, southeast of
Trondheim, has provided the youngest U-Pb zircon age so
far - Late Silurian (Roberts,Soll i &Walker, unpublished data).

These diverse ages thu s support the suggestion (Size 1979)

that trondhjemite magma, generated by an early part ial

melting of basalt, ultim ately intruded through the continen

tal margin crust at various stages throughout the Ordo

vician,and even well into Silurian t ime.

Plagiog ranite or tro ndhjemite dykes also occur in associ
ation with th e Lokken (493 ± 10 and 487 ± 5 Ma) and

Vassfje llet (480 ± 4 Ma) Ophiolites (Dunning 1987 and pers.

comm.1990). th e U-Pb zircon dates pointing to a latest

Cambrian to very Early Arenig age (Landing et al. 1997,

Davidek et al. 1998).These particular trondhjemites develo

ped in an oceanic/ar c sett ing and are therefore chemically

di fferent and unrelated to the continental-marg in trondhjem 

ite dykes repor ted here. At Lokken, however, there are also

younge r trondhjemit ic dykes that cut the basal greenstone
cong lomerate above the obdu cted ophioli te, and one such
dyke has yielded a Late Arenig zircon age (T.Grenne & G.

Dunning, unpublished data; in prep.).
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Fig.4. Rb-Sr log /log variation diagram with the 20 Snoan dyke analyses
plot ted. The fields of continental tro ndhjemites and oceanic plagio
granite/ tron dhj emit es are ind icated (afte r Coleman & Peterman 1975).
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one probably reflect ing a measure of post-emplacement

thermal resett ing. This age is the age of th e base of the

L1anvirn on the latest time scale for the Ordov ician

(McKerrow & van Staal2000) - but taking account of the error

bar, th is would bring us close to Mid Arenig .Thus, th e Rb-Sr

dat ing does appear to verify the palaeontological evidence

from the Lower Hovin Group, Le. sign ify a likely pre-Late

Arenig age for th is part icular swarm of trondhjem ite dykes.

The geoch emical data on the Snoan dykes add a further
detail to our understand ing of th e geo logical development
of this region.The data show convincing ly that the trondhjem

ite dykes were emplaced in a continental margin environ
ment, through a crust which had presumably th ickened
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Fig. 5. Chondri te-normali
sed REE plots for represen
tat ive samples (nos. 2 and
8) from two of the trend
hjemite dykes; road-secti on
near Snoan. For compa rati
ve purposes, the profi les for
a ty pical oph ioli te-rela ted
t rond hjem ite/ p lagiograni
te (circles)and an island-arc
trondhjem ite (t riangles)are
also shown (aft er Arth
1979 ).
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Tab le 3. Rar e -earth e le m e nt a nd Th, Ta, Hf, U a n d Sc a na lyse s for the tr ondhjemite d yke sa m p les no s. 2 a nd 8 (see Fig. 5).

Sample La Ce Nd Srn Eu Tb Yb Lu Hr Ta Th U Se

2 6.7 13.6 6.1 1.25 .42 .12 .24 .04 2.07 .087 1.41 .68 3.11

8 6.2 12.3 5.3 1.18 .42 .11 .22 <.04 1.95 .077 1.21 .71 3.05

Ta ble 4. Snoa n trondhje m ite d yke s, Rb-Sr isot opic data . Rb a nd Sr

in ppm.

Sampl e Rb Sr 87Rb/86Sr 87Sr/86Sr

1 81.18 195.10 1.2048 .71596

2 74.30 233.26 .9222 .71411

12 63.81 323.09 .5717 .71189

13 73.43 314.67 .67S4 .71124

14 65.63 337.79 .5623 .71113

l S 71.90 328.86 .6328 .71125

16 87.11 211.44 1.1931 .71780

17 72.93 289.74 .7286 .71271

96a 31.32 388.17 .2335 .70953

96b 76.36 319.70 .6941 .71179

96e 61.81 389.35 .4594 .71088

96d 50.69 409.32 .3584 .71052

96e 84.30 246.85 .9870 .71452

SE

±13

±8

±10

±10

±10

±10

±10

±6

±3

±3

±3

±3

±3

Conclusions
Trondhjemite dykes, locally of swarm proportionsand trend 

ing c.ENE-WSW, tran sect early metamorphic fabrics in rocks

of the Gula Complex, near Snoan, southwest of Steren.The

Snean dykes are only weakly metamorphosed, in green

schist facies, and poor ly fo liate. Geochemical data show the

dykes to be fairly homogeneous and quite character istic of

hiqh-Al.O, t rondhjemites. Trace element abundances and

ratios, including REEdata and chondrite-norma lised patterns

(with l a c. 20 x chondrites and a laNfluNratio of ju st under
20), indicate that the dykes are typical of those reported
from continental margi n environments.

Rb-Sr isotopic analysis of thirteen samples from one

part icular dyke showed that the comp lete data set does not

yield any definitive isochron . However, the samples lying

farthest from the regression line are those taken from the
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Fig. 6. (a ) Rb-Sr sca t te rch ro n di agram sho w in g th e

complete analyti ca l data for 13 sa m p les tak en fro m

the m ain trondhjemite d yke , Sncan.The 465 Ma refe

rence line (cf. Fig. 6bl is a lso shown. (b) Rb- Sr iso

chron di agram ex cl ud ing th e five sa m p les ta ken

from th e ve ry m a rgina l parts of th e d yke .See te xt for

ex p la na t io n a n d di scu ssion.

lA1.20.80.60.40.2
0705 +-- - -,-------,- - --,-- - -,-- --,-- ----.- ------i

o
b

0 719

0.717

0 715

en 0713eo
~
en

0711r-,
eo

0709

0 707



N GU - BULL 43 7, 2000 - PAG E 7 4

marginal parts of the dyke. If these samples are excluded,

then a reasonable best-fit isochron defines an age of 465 ±
11 Ma, with a MSWD of 2.2 and an ini t ial 87SrfB6Sr rat io of

0.70794 ± 9.This isochron age is taken to be a minimum age
for th e dyke intrusion, and is provisional ly interpreted as

reflecting a post-emplacement, therma l resetting age.

Sa mp les taken from the dyke margins are likely to have

been affected by an int roduct ion of fluids, and admixture of
fluids from the wall rock; and such fluids may have contai

ned abundant ions of radiogen ic Sr, expelled from diverse
minerals and concentrated by the decay of 87Rb dur ing ther

mal resetting.

The isochro n age for this set of t rondhjemite dykes thu s

provides a minim um age for the Early Ordovician defo rma

t ion and metamorph ism of the ju xtaposed Steren ophiol ite

and Gula succession, and of the Selbusjoen tectonic me
lange. It also supports an earlier postulate (Size 1979) that

trondhjemite magma derived from parti al melting of basalt

may have intr uded th roug h the cont inental margin crust,

and the Gula Nappe in particular, throughout Ordovician

t ime and well into the Silurian.The gent le folding of the dy

kes and the ir weak fo liate fabric are likely to be of Scandian
(Late Silurian-Early Devonian) age.
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