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South of Grand Lake, mafic igneous complexes of proven or probable Silurian age intruded quartzofeldspathic gneisses that
had been deformed and raised to granulite facies inmid-Ordovician time. The mafic igneous complexes consist of gabbroic units,
whichlocally exhibitigneous layering and contain ultramafic cumulate pods, that grade to and are cut by finer-grained homblende
gabbro. Compositions more felsic than diorite exhibit intrusive to co-mingling relationships with more mafic rocks. Chemical
data for possible liquid-derived rocks exhibit characteristics suggesting derivation from diverse mantle sources, followed by
varying combinations of fractionation, contamination, mixing and metasomatism by hydrous fluids during ascent and
emplacement. The post-tectonic emplacement of the plutons suggests stabilisation of the Central Gneiss Terrane by late
Ordovician or Silurian time, when the adjacent terrane to the southeast (Meelpaeg Terrane) was still undergoing deformation and
granitic plutonism.

Au sud de Grand Lake, des complexes ignés mafiques, dont 1'4ge est assurément ou probablement silurien, firent intrusion
dans des gneiss quartzofeldspathiques qui avaient é1é déformés et avaient atteint le faciés des granulites aumilieude I'Ordovicien.
Les complexes ignés mafiques sont constitués d’unités gabbroiques (montrant localement un aspect rubanné et contenant des
lentilles de cumulats ultramafiques) passant graduellement a un gabbro 4 hornblende moins grenu qui les recoupe aussi. Les
compositions plus felsiques que ladiorite sont en relation d’intrusion ou de mélange avec les roches plus mafiques. Les données
chimiques concernant des roches possiblement dérivées du liquide montrent des caractéres suggérant une dérivation 2 partir de
diverses sources mantelliques, suivie d’une combinaison variée de fractionnement, contamination, mélange et métasomatisme
par des fluides aqueux durant I'ascension et 1'emplacement. L'emplacement post-tectonique des plutons suggére une
stabilisation de la laniére Central Gneiss Terrane avant 'Ordovicien tardif ou le Silurien, au moment ot la lani¢re adjacente au
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sud-est (la Lani¢re de Meelpaeg) subissait encore une déformation et un plutonisme granitique.

INTRODUCTION

The Central Gneiss Terrane (van Berkel et al., 1986) of the
southern Long Range of Newfoundland consists mainly of high-
grade gneisses and foliated granitoid rocks, with rare elongate
shreds of ophiolitic rocks and scattered, little deformed mafic
bodies (Fig. 1). The gneisses and granitoid rocks gave middle
Ordovician radiometric ages (Stevens et al., 1982; Dunning and
Chorlton, 1985). Dunning et al. (1988) reported an age of 431+2
Ma (U-Pb on zircon) for the Main Gut mafic complex. The age
of the other mafic complexes is not definitely known, but on the
basis of similar undeformed character, similar to identical pe-
trography, and lack of known igneous rocks younger than Silu-
rian in this part of Newfoundland (Whalen et al., 1987), they are
assumed to be of similar late Ordovician to Silurian age. In sharp
contrast to the undeformed Ordovician to Silurian mafic rocks,
voluminous Silurian deformed granitoid rocks outcrop only a
few kilometres to the southeast across the Victoria River fault
(Dunning et al., 1988). An understanding of the tectonic setting
of the mafic bodies would help to understand this major tectonic
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boundary and to elucidate the complex tectonic history of south-
western Newfoundland.

GEOLOGICAL SETTING

The part of western Newfoundland discussed in this paper
can be divided into six geological segments scparated by major
faults marked by mylonite or breccia zones hundreds or thou-
sands of meters wide (Fig. 1). The terminology and kinematic
development of this region have recently been discussed by
Williams et al. (1988) and Currie and Piasccki (in press). Plat-
formal rocks of Cambrian-Ordovician age, locally veneered by
easterly derived allochthons, outcrop west of the Grand Lake
fault (Williams and Cawood, 1985). Between the Grand Lake
and Long Range faults, high-grade Proterozoic metamorphic
rocks, upper Precambrian meta-scdimentary rocks and late Pre-
cambrian granitic plutons of peralkaline affinities (Currie, 1987;
van Berkel and Currie, 1988) occur in westerly transported thrust
slices.
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Fig. 1. Geological terranes and major faults in southwestern Newfoundland. The terminology follows that of Williams et al. (1988) and Currie and Piasecki (1988). Dashed
lines - major faults, mafic bodies - dark stipple, Carboniferous sedimentary basins - light stipple.

81

TINEFTE NVA ANV JIRIbENO




ATLANTIC GEOLOGY 183

The area between the Long Range, Little Grand Lake and
Lloyds River faults (Central Gneiss Terrane) consists of high-
grade quartzofeldspathic gneisses, including minor semi-pelitic
and calcareous rocks, invaded by variably foliated granitoid
intrusions and massive mafic bodies. Ultramafic rocks of ophio-
litic affinities occur in narrow (<S00 m) sinuous strips bounded
by high strain zones (Fox and van Berkel, 1988). Middle
Ordovician radiometric ages have been obtained from both
gneisses and granitoid intrusions (Stevens et al., 1982; Dunning
and Chorlton, 1985). North of the Little Grand Lake fault,
undeformed early Silurian A-type granites intruded plutons of
Ordovician age (Whalen et al., 1987) and little metamorphosed
Ordovician volcano-sedimentary suites of ophiolitic affinity.
This region has been thrust southward along the Little Grand
Lake fault (Whalen and Currie, 1983; van Berkel and Currie,
1988; Currie and Piasecki, in press).

Twoquite different geological sequences lie southeast of the
Central Gneiss Terrane (Fig. 1). In the north, the ophiolitic, early
Ordovician Annieopsquotch complex (Dunning, 1987), mafic
and felsic volcanic rocks of the middle Ordovician Victoria Lake
Group (Dunning et al., 1988), and Silurian volcano-sedimentary
rocks (Chandler and Dunning, 1983) occur southeast of a fault
following the Lloyds River valley. Farther south, across the
VictoriaRiver fault, migmatitic metasedimentary rocks of uncer-
tain age,characterised by calc-silicate lentils, contain late to post-
kinematic S-type granites.

The history and kinematics of motions which assembled
these diverse lithologies are not completely understood, but
Silurian sinistral motions succeeding middle Ordovician ocean
closure seem required by the field observations (Currie and
Piasecki, in press).

GEOLOGY OF THE MAFIC INTRUSIONS

We have mapped and sampled eight mafic complexes within
the Central Gneiss Terrane (Fig. 1). These complexes form
equant to lobate masses, fresh except for minor chlorite-epidote
alteration and uralitization of pyroxene. The complexes all
locally exhibit igneous phenomena such as ophitic texture, zoned
plagioclase and phase layering, in marked contrast to their
granoblastic to blastomylonitic host rocks. Several complexes
are cut by late, brittle faults, but none of them shows any
penetrative foliation and there is no apparent systematic relation-
ship between faults and mafic complexes. No unfaulted contacts
with host rocks have been observed, but the presence of numer-
ous enclaves of surrounding gneisses in the Dashwood Pond and
Bottle Pond bodies shows that they intruded their host, and other
bodies appear to exhibit chilled marginal units.

The complexes consist of various mixtures of medium- to
coarse-grained units with cumulate texture and finer-grained
units with ophitic texture. Coarse-grained rocks consist of
labradoritic plagioclase laths, orthopyroxene (commonly par-
tially rimmed or replaced by homnblende), clinopyroxene and
varying amounts of opaques. Patches of massive, coarse to
pegmatitic material are abundant. Locally igneous layering,
ranging from crude and patchy to very regular, is defined by
plagioclase and pyroxene enrichment, or in the Main Gut com-

plex by magnetite seams. Segregations of pyroxenite up to 100
m long, presumably of cumulate origin, contain olivine which is
not found in more feldspathic rocks.

Fine-grained ophitic units occur on the margins of all the
complexes, possibly representing chilled margins which may be
up to 20 m thick, and also as internal irregular, diffuse bodies up
to 10 m wide which tend to trend northeast. Fine-grained rocks
commonly show completely gradational boundaries with the
coarser phases, but some internal bodies locally cut and include
the coarse units. Fine-grained rocks consist of roughly equal
amounts of andesine and hornblende in ophitic to sub-ophitic
texture. In the Dashwood Pond and Silver Pond bodies the fine-
grained rocks are distinctly more leucocratic than their host
(colour index of 3040 compared to >50).

Felsic rocks form a negligible part of these complexes. In the
Bottle Pond complex, narrow (<50 cm) monzonitic to syenitic
dykes exhibit complex cuspate margins and fine-grained mafic
globules suggestive of comingling of felsic and mafic magmas.
Rare dykes of tonalitic to granodioritic composition cut the Main
Gut complex and may represent felsic phases of this complex.

GEOCHEMISTRY

In Table 1 we present 25 new analyscs of mafic rocks from
five bodies, as well as 6 analyses of the Main Gut complex from
Carew (1979). Two analyses are of ultramafic rocks, (analyses
1 and 16), two of coarsc-grained gabbro (analyscs 2 and 8) and
the rest of fine- to medium-grained homogcneous rocks. The
new analyses were made by X-Ray Assay Laboratories, Toronto.
Major element analyses were made by X-ray fluorescence, with
aseparate colorimetric determination of F¢,0,, and trace element
analyses by a combination of X-ray fluorescence and instrumen-
tal neutron activation. The statcd prccision of major element
analyses relative to instrument stability and sample preparation
range from standard deviations of 0.32 wt.% for SiO, down to
0.005 for Ti0,. Similar figures for trace elements range from 10
to 20% of amount present. Results on blind duplicates included
in the sample batch suggest that this precision was maintained.

Petrographic features such as laycring and ultramafic lenses
suggest that most of the coarse-grained rocks in the complexes
are of cumulate origin. The finer-grained rocks could be derived
from liquid, although the very low content of Zr and Y in fine-
grained ophitic rocks of the Dashwood Pond and Silver Pond
samples suggests these bodies may consist mainly of cumulate
material. If an element is not significantly cxtractcd during
fractionation, then ratio plots using this clcmentas a denominator
can be used to investigate sourccs of variation in thc analyscs
(Pearce, 1968; Russell, 1986). Nonc of thc analyscd samples
contains a primary K-rich phasc. Wc therefore assume K to be
asuitable denominatorelement. A plotof Fe/K vs Mg/K (Fig. 2a)
gives straight lines for each complcx suggestive of cxtraction of
a mafic phase with mg number ncar 70 for Main Gut and Bottle
Pond, and slightly over 80 for the othcr complcxcs. The ultrama-
fic samples plot far off the diagram to the upper right. A plot of
Al/K against Ca/K (Fig. 2b) shows a lincar rclation for all
samples suggesting plagioclase and pyroxcnc cxtraction. For
Dashwood Pond and Silver Pond, No/K plotied against Ca/K



Table 1. Chemical composition of mafic intrusions from the southern Long Range of Newfoundland.

- -- Bottle Pond complex Main GULCOMPIEX -=sererevescancecessmsmnmannenesnems cenee Bottom Brook body ------  -seeee Silver Pond body ---+-  ecceecreceaneennemnes Dashwood Pond COMPEX «--semnsssssemmememmmesas
1 2 3 4 5 6 7* 8 9 10* 11* 12¢ 13* 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Si0, 39.86 5117 4824 4817 4888 48.04 4211 4946 S0.06 47.82 4836 SS.00 4825 4775 S395 4076 5274 S187 5169 4557 4772 5042 4671 4919 4938 4985 5104 5066 4994 S103 4992
TiO, 039 062 213 201 192 198 640 182 154 172 122 122 277 153 131 012 103 223 103 019 034 054 038 02 023 025 035 029 02 027 025
AlO3 6.02 1661 1670 1616 1602 1618 1367 1740 1852 1742 1922 1803 1844 2012 17.51 325 1513 1369 1523 2085 2350 1610 1670 1938 1945 17.96 1418 1870 1905 19.56 21.18
Fe203 474207 444 376 358 296 133 428 413 456 368 234 460 475 353 405 364 435 324 168 128 211 214 167 124 127 10l 206 201 209 208
FeO 13.12 502 697 747 714 804 801 597 580 555 490 446 627 SO08 496 1602 S91 1007 619 437 346 364 594 371 393 4s4  SST 372 381 262 272
MnO 0.0 001 015 018 016 011 020 017 016 015 012 013 018 0.3 014 032 019 025 017 005 005 007 008 008 007 007 010 009 008 008 007
MgO 2877 947 639 769 738 7.6 833 631 442 705 641 438 388 402 400 3029 7128 489 661 1170 642 910 1362 912 921 1070 1296 950 998 896 761
Ca0 3511097 903 966 949 971 982 902 883 91l 1031 7.04 874 994 800 334 1150 878 1026 1048 1262 1458 812 1295 1320 1201 1134 1226 1284 1291 1331
N220 055 245 326 254 230 223 213 333 417 359 346 474 460 398 420 022 224 270 274 172 210 218 175 156 1.56 139 131 174 146 182 184
K20 017 032 084 076 064 081 025 051 080 070 032 060 060 057 073 004 010 063 024 021 068 028 108 046 016 020 014 010 010 016 013
P205 008 009 035 033 02 028 014 039 055 040 045 027 010 063 044 002 0.2 023 009 003 004 004 008 002 002 003 003 003 002 003 003
LIO 221 096 123 108 149 121 156 119 097 141 136 157 138 143 109 136 038 082 193 296 137 107 263 126 137 131 140 113 108 082 090
Total 99.52 99.76 9980 9981 9928 9931 9995 9985 9995 99.58 99.89 99.70 9982 99.93 99.86 99.79 10026 100.6] 99.42 9931 9958 10013 9923 9964 9982 9958 99.43 10028 100.51 10035 100,04
Tracc clements - parts per million
Ba 68 153 340 340 300 270 849 460 390 352 224 427 297 494 380 90 100 70 60 7 79 65 208 90 90 70 80 110 120 90 90
Rb 29 21 10 10 20 40 7 20 50 15 1 7 9 1 20 20 10 20 20 19 36 10 40 50 10 20 20 10 20 6 20
Sr 140 507 S60 360 360 350 691 S50 740 S91 657 619 919 951 70 20 470 150 130 704 730 63 S5 670 660 690 420 600 600 610 700
Zr 20 32 210 150 140 110 164 240 100 196 98 314 210 W1 210 <10 40 150 60 <10 <10 <10 20 <10 <10 <10 <10 <10 <10 <10 <10
Nb <10 <10 30 20 30 30 8 30 20 9 2 9 8 14 30 20 10 20 10 <10 14 <10 <10 10 20 10 10 20 10 20 10
Y 10 <10 30 20 2 30 d 20 20 28 R 37 29 46 20 <10 40 30 20 10 <10 <10 <10 <10 <10 <10 <10 10 <10 10 <10
Sc 13 36 33 36 37 35 nd 2 32 d d d nd nd 27 <10 49 40 49 7 18 59 9 36 34 34 48 35 34 36 30
v 74120300 270 300 280 488 220 240 235 203 161 211 209 190 80 260 460 270 32 64 160 8 90 80 90 100 80 80 80 70
Cr 2100 140 62 190 180 190 98 180 21 102 57 82 1 9 28 130 160 27 85 190 220 400 110 180 290 380 S30 290 310 320 340
Ni 950 120 sS4 100 110 110 7 7 2 90 61 54 17 9 24 170 64 23 47 250 130 150 550 88 140 170 140 97 130 84 86
La 46 19 213 17 178 142 349 45 nd d d nd d 386 05 67 92 47 23 39 33 8 35 38 42 39 S 36 44 40
Ce 13 16 45 0 41 35 nd 7100 o d d md nd 82 3 17 28 16 5 7 9 16 7 8 8 13 10 9 9 1
N N 11 20 21 25 18 nd 40 54 nd nd nd nd nd 42 4 10 14 6 4 4 6 6 5 N 5 8 7 4 9 S
Sm 123 55 52 s4 49 d 73 101 nd nd d nd d 79 02 29 52 27 05 1 17 12 1 1 1 143 13 1 12 0
Eu 03 08 12 16 28 2 d 21 23 o o nd d nd 2 01 08 15 07 03 06 06 06 04 06 05 07 06 05 05 0S5
Yb 06 15 25 26 28 25 d 33 42 nd nd d d 36 02 27 5 24 02 06 1 07 06 08 08 09 09 08 08 06
Lu 01 02 041 039 045 042 o 052 058 nd d d d d 054 005 042 068 045 005 009 016 009 012 011 011 016 012 009 012 0.1

Chemical analyses by X-ray Assays Laboratory, Toronto

Major and trace element analyses by XRF, except REE by INAA, and Fe,04 by separate
colorimetric determination

Analyses marked with an asterisk quoted from Carew (1979)

nd = not determined
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Fig. 2. Element ratio plots for mafic intrusions of the Central Gneiss Terrane, Bottle Pond - solid circles, Main Gut - open triangles, Bottom Brook
- open circles, Silver Pond - open squares, Dashwood Pond - closed triangles. (A) Plot of Fe (total)/K against Mg/K. The lines show the result of
extraction of mafic phases with mg numbers of 69 and 82, respectively. Ultramafic samples have Fe/K and Mg/K >200 and do not plot near the
extension of either line. (B) Plot of Al/K against Ca/K. The line shows the result of extraction of 75% An 80 and 25% diopside (assumed to lack
Al). Note that the data points cannot be modelled by extraction of plagioclase alone because Al/Ca<2. (C) Plot of Na/K against Ca/K for samples
from the Dashwood Pond and Silver Pond complexes. Solid line shows the result of extraction of plagioclase of composition An 80. Other complexes
also exhibit linear plots, but with differing slopes. (D) Plot of (Al+Fe+Mn+Mg)/K against Ca/K. Ultramafic samples have (Al+Fe+Mn+Mg)/K>500

and plot above the linear trend.

gives a linear relation with Ca/Na about 4 (Fig. 2c), compatible
with extraction of plagioclase of composition An 80.
(Al+Fe+Mn+Mg)/K against Ca/K (Fig. 2d) gives a well-defined
linear trend, except for the two ultramafic samples. These plots
suggest that all specimens except the two ultramafics could result
by extraction of orthopyroxene (and/or olivine), plagioclase and
varying amounts of clinopyroxene from a liquid, and that the use
of discrimination diagrams designed for basaltic liquids should
give meaningful results. As Dashwood Pond and Silver Pond
show trends similar to those of the other complexes, the low Zr
and Y contents may be a primary feature.

Figures 3 and 4 show the position of analyses of fine-grained
homogeneous rocks on some discrimination diagrams for basal-
tic liquids. On a standard A-F-M (Na,0+K,0-FeO (total)-MgO)
plot (Fig. 3a) Dashwood Pond and Silver Pond samples lie well

within the calc-alkaline field, whereas other complexes plot
mainly in transitional or tholeiitic fields. On the MgO-FeO, -
AL, plot (Fig. 3b) analyses spread over a considerable area of
the orogenic and ocean floor fields, with the Bottom Brook
samples plotting in or near the continental field. Ona TiO,-K,0-
P,O, plot (Fig. 3c) most analyses plot in the non-oceanic field, but
a few from Dashwood Pond and Bottom Brook lie in the oceanic
field. The Ti-Zr-Y classification of Pearce and Cann (1973) must
be attempted with caution because the Zr values for some
samples are too low to be analytically reliable (<10 ppm). We
have therefore plotted only samples with Zr>20 ppm and Y>10
ppm (Fig. 3d). Eightof 14 samples plot in, or on the edge of, the
within-plate basalt field, and four plot in arc-type basalt fields.
None of the samples from Dashwood Pond or Silver Pond are
included on this plot because of their low Zr and Y values. The
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Fig. 3. Temary geochemical plots for mafic plutons of the Central Gneiss Terrane (symbols as in Fig. 2). (A) A-F-M plot (Na,0+K,0-FeO (total)-
MgO) (after Irvine and Baragar, 1971). A - calc-alkaline suites, B - tholeiitic suites. (B) MgO-FeO (total)-AL O, plot (after Pearce et al., 1977). A
- continental suites, B - orogenic suites, C - MORB. (C) TiO,-K,0-P, O, plot (after Pearce et al.,, 1975). A - oceanic suites, B - continental suites.
(D) Ti/100-Zr-3*Y (after Pearce and Cann, 1973). A,B - island arc tholeiites (low K tholeiites), B - ocean floor basalts, B,C - calc-alkaline basalts,
D - continental basalts. Only analyses with >20 ppm Zr and >10 ppm Y plotted.

total Fe - total Fe/MgO plot of Miyashiro and Shido (1975) shows
the analyses to scatter from the tholeiitic field across the transi-
tional field into the calc-alkaline field, but mainly to lie near the
mid-ocean ridge basalts (MORB) field (Fig. 4a). Onthe Ti-V plot
of Shervais (1982), the data form a roughly linear array with Ti/
V between 20 and 50. Dashwood Pond and Silver Pond samples
plotinarc-related fields, whereas other complexes plot mainly in
the MORB field (Fig. 4b). On the Ti-Cr plot of Pearce (1975)
most analyses fall in the arc-related field, but Bottle Pond
analyses do not (Fig. 4c). Main Gut samples plot in within-plate
field on the TiO,-Zr plot of Pearce (1982), whereas Bottom
Brook and Bottle Pond samples straddle both fields (Fig. 4d).
Only one of the Dashwood Pond and Silver Pond samples has
been plotted due to low Zr content.

Rare earth element data (Table 1) show little within-pluton
variation, but marked between-pluton variations. Representative
analyses for Bottle Pond and Main Gut (Fig. Sa) exhibit La
enrichment up to 100*chondritic values, La/Yb ratios up to 11,
and lack significant europium anomalies. These characteristics
suggest derivation from an enriched source. The other three
bodies exhibit La enrichment less than 25 times chondritic, La/
Yb ratios less than 7, and also lack significant europium anoma-
lies. They could be derived from a normal, or even depleted
source. Representative spidergrams of trace element abundances
normalized against MORB values of Pearce et al. (1981) show
similar divisions (Fig. Sb, ¢). Bottle Pond and Main Gut exhibit
enrichments in feldspar-related related elements (Sr, K, Rb, Ba)
of as much as 20 times MORB, with higher charge density
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Fig.4. Binary geochemical plots for mafic plutons of the Central Gneiss Terrane (symbols as in Fig. 2). (A) Total FeO-total FeO/MgO plot (Miyashiro
and Shido, 1975). A - tholeiitic basalts, B - transitional basalts, C - calc-alkaline basalts, D - MORB. (B) Ti-V plot (after Shervais, 1982). A - arc
tholeiites, B - calc-alkaline basalts, C - MORB, D - plateau basalts. (C) Ti-Cr plot (after Pearce, 1975). A - Arc-related basalts, B - compositions
outside the field of arc-related basalts. (D) Zr-TiO2 plot (after Pearce, 1982). A - arc related suites, B - within-plate suites.

elements declining smoothly to MORB values. Such patterns
resemble within-plate tholeiites (Fig. Sb). Dashwood Pond and
Silver Pond exhibit lower enrichment in feldspar-related ele-
ments and striking depletion of high charge density elements to
less than 0.4 MORB values. Such patternsresemble volcanic arc
tholeiites (Fig. 5c). Bottom Brook samples plot between the two
extremes.

DISCUSSION

All of the bodies discussed in this contribution are post-
tectonic and none consistently show MORB-like characteristics.
Hence they cannot be correlated either with Ordovician ophio-
litic complexes such as the nearby Annieopsquotch complex
(Dunning, 1987), or with Silurian MORB-type complexes in
Gaspé thought to be related to wrench faults (Bedard, 1987).
However probably correlative mafic magmatism of early Silu-
rian age occurred in terranes contiguous to the Central Gneiss

Terrane. Whalen et al. (1987) noted that the Rainy Lake complex
of the Notre Dame sub-zone (438+8 Ma) exhibits arc-like char-
acter, even though associated with a continental igneous suite
(Topsails igneous suite). Dunning (1987) found that post-
tectonic mafic plutons of similar age (435+5/-2 Ma) and petrog-
raphy cut the Annieopsquotch complex east of the Lloyds River
fault. We suggest that this mafic plutonism defines a distinctive
igneous suite, demonstrating that the region northwest of the
Victoria River fault had been assembled by early Silurian time,
and that pervasive penetrative deformation and accompanying
metamorphism were essentially absent. In contrast, Dunning et
al. (1988) showed that to the southeast of the VictoriaRiver fault,
metamorphism, deformation and orogenic plutonism were in
progress as late as 420 Ma. The Victoria River fault therefore
represents a major tectonic boundary separating regions with
different Silurian histories. Northwest of this boundary, the
presence of middle Ordovician granulite-facies metamorphism
and little deformed lower Silurian volcanic and sedimentary
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Fig. 5. Representative normalised trace element plots for mafic plutons of the Central Gneiss Terrane (symbols as in Fig. 2). (A) Rare earth elements
normalised to chondrite abundances (Masuda etal., 1973). Analysis number from Table 1 given for each plot. Shaded field shows range for the nearby
ophiolitic Annieopsquotch complex (Dunning, 1987). (B) Spidergram of trace element data for Main Gut and Bottom Brook normalised to MORB
abundances (Pearce et al., 1981). Data for average within plate tholeiite (dashed line) after Pearce (1982, Table 1). (C) Spidergram of trace element
data for Dashwood Pond and Silver Pond normalised to MORB abundances (Pearce et al., 1981). Data for average volcanic arc tholeiite (dashed

line) after Pearce (1982, Table 1).

rocks together with layered mafic plutons indicates rapid stabili-
sation, uplift and erosion of the crust in late Ordovician to early
Silurian time.

The mafic bodies discussed here clearly post-dated Ordovi-
cian arc volcanism in central Newfoundland (Williams, 1979),

but mantle sources appropriate for production of arc-type plutons
may have persisted long after cessation of volcanism. Johnson
(1987) has pointed out that in western Melanesia many volcanoes
have compositions which do not conform with their present
tectonic settings in terms of the conventional models of arc-
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trench systems. He suggests that this is partly due to mantle
source regions produced during former subduction. Therefore
the generally arc-type rocks of Dashwood Pond and Silver Pond
complexes donot necessarily indicate contemporaneous subduc-
tion. They differ from mafic rocks of well-documented arc-
related plutonic suites such as Captains Bay (Perfit et al., 1980)
and Uasilau-Yau Yau (Whalen, 1985) in several respects. MgO,
Ni, Cr and Nb contents are notably high in the Newfoundland
rocks relative to the comparison suites, whereas total Fe, V and
Zr are low. These characteristics suggest derivation from refrac-
tory, depleted sources. Considered as an arc-related suite, the
most notable peculiarity of the Dashwood Pond and Silver Pond
bodies is the lack of felsic members. The Central Gneiss Terrane
exposes deeper crustal levels than contiguous terranes, as shown
by the presence of granulite facies metamorphism. Felsic, low-
density, arc-related magmatic rocks could tend to rise to high
levels. Their absence from the Central Gneiss Terrane may be
due to deep erosion.

Undeformed mafic bodies of the Central Gneiss Terrane
exhibit both within-plate and arc-related characteristics within a
single body, or in different bodies of an apparently related suite.
Variation between bodies could reflect differences in mantle
protoliths due to the presence of relicts from previous events, as
discussed above. Variation within a single body may be due to
contamination and/or fractionation during ascent and emplace-
ment. Dunning and Chorlton (1985) found evidence of signifi-
cant crustal contamination in plutons -of the Central Gneiss
Terrane, and Fox and van Berkel (1988) deduced that circulation
of hydrous fluids altered the composition of ultramafic rocks.
Whalen and Currie (1984) found magma mixing to be a major
process in the Topsails Terrane to the north. Some combination
of these factors may be responsible for the unusual variation
noted in this study.
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