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Résumé de l'article
The 1986 Colloquium of the Atlantic Geosclence Society was held at the
Wandlyn Inn, Amherst, Nova Scotia on January 17-18, 1986. The theme of the
Colloquium was, "Current Research In the Atlantic Provinces." One of the
highlights was the Avalon Workshop, which was held on the Friday. The
workshop, organized by Sandra Barr, attracted nine papers, most of which will
be published in subsequent Issues of Maritime Sediments and Atlantic Geology.
At the regular sessions - on the Friday evening and all day Saturday - there
were 24 oral presentations and 18 poster presentations. The quality of the
papers was generally of a high standard and the subsequent discussions were
Interesting and Informative. The biennial Rupert MacNell award for the best
student paper was awarded to Dwanne Beattle of Dalhousle University for his
paper, "Results of a gravity survey In Oarvell Bay Sabah (N. Borneo)."
The meet Ing was enthusIastIca11y supported by about 125 part i cI pants,
representing the federal and provincial governments, Industry and academia.
The colloqulm was organized by Lalng Ferguson with the able support from
Brenda Webb. Members of the Gesner Geology Society of Mount Allison
University provided assistance on the Friday and Saturday, January 17-18.
On behalf of the Atlantic Geosclence Society, we would like to thank Laing for
running such a successful and enjoyable colloquium. In the following pages we
publish the abstracts of papers presented at the meeting. The diversity of topics
and the results Is an Indication of the vitality and depth of geological research
In Atlantic Canada In the next decade.
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The 1986 Colloquium of the Atlantic Geoscience Society was held at the 
Wandlyn Inn, Amherst, Nova Scotia on January 17-18, 1986. The theme of the 
Colloquium was, "Current Research In the Atlantic Provinces." One of the 
highlights was the Avalon Workshop, which was held on the Friday. The workshop, 
organized by Sandra Barr, attracted nine papers, most of which will be published 
in subsequent Issues of Maritime Sediments and Atlantic Geology. At the regular 
sessions - on the Friday evening and all day Saturday - there were 24 oral 
presentations and 18 poster presentations. The quality of the papers was 
generally of a high standard and the subsequent discussions were Interesting and 
informative. The biennial Rupert MacNeii award for the best student paper was 
awarded to Dwanne Beattie of Dalhousle University for his paper, "Results of a 
gravity survey In Darvell Bay Sabah (N. Borneo)."

The meeting was enthusiastically supported by about 125 participants, 
representing the federal and provincial governments, Industry and academia. The 
colloqulm was organized by Lalng Ferguson with the able support from Brenda Webb. 
Members of the Gesner Geology Society of Mount Allison University provided 
assistance on the Friday and Saturday, January 17-18.

On behalf of the Atlantic Geoscience Society, we would like to thank Laing 
for running such a successful and enjoyable colloquium. In the following pages 
we publish the abstracts of papers presented at the meeting. The diversity of 
topics and the results is an indication of the vitality and depth of geological 
research In Atlantic Canada in the next decade.
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Geological and fluid Inclusion study of tin mineralization 
associated with the Wedgeport Pluton, Yarmouth County, Nova Scotia*

Y . Al ,** I. Wolfson,*** and M. Zentllll****
**W.U.S.C. Scientist, Institute of Mineral Deposits, Academy of 

Geological Sciences, Beijing, China 
* # * 3  Washington Cres ce nt, Apt. 621, Elliott Lake, Ontario P5A 2X1 

*#**Department of Geology, Dalhousle University, Halifax
Nova Scotia B3H 3J5

Cass I ter Ite and base metal sul­
phides occur in veinlets in the margin 
of the Wedgeport monzogranite, and vein 
and stratiform concentrations in meta­
sediments which belong to the transi­
tion between the Goidenvilie and 
Halifax Formations (GHT) of the Meguma 
Group. The metasediments contain beds 
rich in calcareous concretions, meta­
morphosed to calc-silicate nodules.

Tin occurs in (1) rare detrital 
cassiterite grains, (2) stratiform 
suI phide-cassiterite replacement bodies 
in calcareous layers, (3) sulphide- 
cassiterite veinlets in metasediments 
with restricted chlorite alteration and 
(4) rare suI phide-cassiterite veinlets 
in greisenized monzogranite. The sul­
phide cassiterite veinlets exhibit a 
mineralogical zonation away from the 
pluton: Mo and W rich within 2 km of 
the pluton, Sn rich about 3 to 4 km 
away, to Pb and Zn rich about 4 to 7 km 
distant. Trace element background 
values of Plutonic samples are lower 
than those usually associated with 
"specialized" tin-bearing granitoids. 
Alteration haloes around mineralization 
are limited, and therefore lithogeo- 
chemical exploration may be of limited

use. Background trace element contents 
of metasediments are similar to or 
lower than the average values found in 
the host metasediments of Cornish tin 
deposits.

Primary fluid inclusions in 
fluorite and quartz In greisenized 
veinlets within the pluton have moder­
ate salinities and homogenize at ca. 
295°C and those in quartz veinlets 
associated with base metals as far as 5 
km from the pluton, homogenize at a 
slightly lower temperature. Different 
populations of secondary fluid inclu­
sions throughout the area homogenize 
below 200°C. This is compatible with 
emplacement of the cassiterite miner­
alization following emplacement of the 
pluton and contact metamorphism, at 
pressures of 1000-2000 bars and temper­
atures of 400-500°C. The secondary 
inclusions have developed during a 
protracted and complex post-mineraliza­
tion structural history which involves 
shearing events, and the intrusion of 
dykes in Triass Ic-Jurassic times.

♦Research supported by NSERC Grant 
A9036 and E.M.R.-G.S.C. Research 
Agreement 10614/81.

Indications of source area for Hibernia oil from Vitrinite 
Reflectance studies, Grand Banks of Newfoundland

M.P. Avery, K.D. McAlpi n e , and J.S. Bell 
Atlantic Geoscience Centre 

P.O. Box 1006, Dartmouth, Nova Scotia B2Y 4A2

Vitrinite reflectance measurements 
have been made on ditch cutting samples 
from 13 wells in the Jeanne d'Arc 
Basin, located on the Grand Banks of 
Newfoundland. Maturation profiles 
based on these measurements yield esti­

mates of organic maturity and indicate 
the depth and thickness of the present 
oil-generating interval (‘oil window') 
at each well site. These profiles 
mimic the thermal gradient of the well 
and are an expression of them. The
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thermal gradients in turn appear to 
reflect rock conductivity and basin 
structure.

The area of lowest thermal gradi­
ent, where the 'oil window* Is 
thickest, lies In the central part of 
the basin adjacent to most of the sig­
nificant oil discoveries Including the 
giant Hibernia oil field. During the 
past 100 million years the 'oil window* 
moved upwards through the section con­

taining Upper Jurassic oil source 
rocks. As it did so, it probably had a 
similar configuration to its present 
form. Because the greatest thickness 
of the 'oil window* is in the central 
area of the basin, the organic matter 
present there had the longest time to 
generate oil. If so, this would be a 
significant factor In the charging of 
the reservoirs at hlbernla and nearby 
discover ies.

TectonostratI graphIc subdivisions of Cape Breton island,
Nova Scot i a

S.M. Barr and R.P. Raeslde, Department of Geology 
Acadia University, WoIfv11le, Nova Scotia BOP 1X0

Cape Breton Island has tradi­
tionally been considered to be part of 
the Avalon Terrane but until recently 
scarcity of detailed field studies and 
radiometric age data made regional 
correlations difficult. A new geologi­
cal map of Cape Breton Island now 
includes most of the pre-CarbonIferous 
rocks, generally mapped on a scale of 
1 :20,000, and is supported by detailed 
studies of petrology, geochemistry, 
metamorphism, structure, and geochrono­
logy, thus providing a much clearer 
picture of the complex geology. The 
data suggest a division Into four zones 
(Southeastern, Central, Highlands and 
Northern Highlands). Boundaries 
between the first three zones may be 
gradational, but major fault/myIonite 
zones separate the Northern Highlands 
and Highlands Zones. The entire island 
is much affected by major faulting and 
shearing of Devonian to Carboniferous 
age.

Southeastern Cape Breton Island is 
characterized by typical "Avalonian" 
geology - large eplzonal dioritic to 
granitic intrusions of late Hadrynian 
to Early Cambrian age Intruded Into 
mainly calc-alkalic metavolcanic and 
metasedimentary rocks (Fourchu Group) 
of similar age, and overlain by essen­
tially unmetamorphosed Cambro- 
Ordovician sedimentary and bimodal vol­

canic rocks. Crossing the Bras D*0r 
Lakes into the Central Zone, the 
Fourchu Group Is replaced by the George 
River Group, a shelf sequence of mainly 
marble, quartzite, slate and other 
metasedlmentary rocks, intruded by 
granitoid rocks similar In petrology 
and age to the southeast. To the north 
in the Highlands Zone, gneissic units 
are widespread and the metamorphic 
grade increases in other metasedlmen­
tary rocks. However, correlation be­
tween the George River Group and any of 
the various metasedlmentary and meta­
volcanic units of the Highlands appears 
tenuous and, at best, marble and 
quartzite-bearing units In the 
Highlands may represent deeper water, 
more argillaceous equivalents of the 
George River group. A characteristic 
feature of the Highlands Zone Is the 
abundance of granitoid rocks which 
cover more than two-thirds of the area 
and display a wide range in composition 
and age. Many are Devonian and Early 
Carboniferous, but Siluro-Ordoviclan 
and Late Hadrynian to Early Cambrian 
intrusions are also numerous. The 
Northern Highlands is underlain by the 
"Blair River complex", an assemblage of 
quartzo-feldspathic gneiss, syenitlc 
gneiss and amphibolite, Intruded by 
anorthosite, monzodiorIte, and syenite.
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Geological mapping of plutonlc and metavolcanic rocks, 
Eastern Caledonian Highlands, New Brunswick

S.M. Barr and C.E. White, Department of Geology 
Acadia University, WoIfvI Ile, Nova Scotia BOP 1X0

Geological mapping In the eastern 
Caldedonlan Highlands of southern New 
Brunswick during the summer of 1985 
covered an area of approximately 160 
km2 centred on the Fortyflve River 
pluton north of Alma. The purpose of 
this study Is to examine In detail the 
distribution, field relations, litho­
logy and chemical composition of the 
Plutonic rocks In the area, as well as 
their host metavolcanic rocks, in order 
to interpret their petrogenesls and 
tectonic setting, assess their economic 
potential and compare them to units 
inferred to be of similar age elsewhere 
in the region, especially southeastern 
Cape Breton Island.

Preliminary results indicate that 
the plutonlc rocks are mainly horn­
blende-bearing diorite, quartz diorite, 
leucotonalite, granodiorlte and minor 
granite. There is no evidence for more 
than one age of plutonism, and the 
intrusions are Inferred to be comag- 
mat Ic. Host metavolcanic rocks are

mainly medium to fine-grained Interme­
diate to felsic crystal tuffs, now 
metamorphosed to slate and phylllte. 
Primary textures are largely destroyed 
by development of metamorphlc foliation 
and widespread pervasive cataclastic 
deformation which also affected the 
Plutonic rocks. The Teahan Zn-Cu-Pb- 
Ag-Au prospect In the northern part of 
the map area is hosted by a felsic 
phyllltic unit. Similar units occur 
elsewhere in the map area and typically 
contain abundant pyrlte. Pyrltic 
quartz veins are also widespread. A 
major sedimentary unit (Including 
arkose and conglomerate) may post-date 
the volcanic rocks, but has been 
deformed and metamorphosed with the 
older rocks. A less metamorphosed 
arkosic sedimentary unit with Inter- 
layered amygdaloldal basalt flows oc­
curs In the southern part of the map 
area. It is interpreted to unconform- 
ably overlie the other rock units, and 
may be Cambrian (or younger).

Gravity modeling of a mafic, ultramafic association, 
Darvel Bay, East Sabah, N. Borneo

D. Beattie, Department of Geol og y, Dalhousle University 
Halifax, Nova Scotia B3H 3J5

The association of tertiary age 
mafic, ultramafic and sedimentary rocks 
exposed at Darval Bay, East Sabah, 
Malaysia is believed to be the best 
exposure of an apparently continuous 
arcuate line of ophlollte running along 
the Sulu archipelago and Palawan Island 
(Philippines). The exposures at Darvel 
Bay are interpreted by Huchison (1975) 
to be part of a large flake of upthrust 
oceanic or marginal basin lithosphere.

This area was the site of a grav­
ity survey in 1975 conducted by Dr. 
P.J.C. Ryall. The results of the sur­
vey are summarized in a Bouguer contour 
map of the area which shows a positive

gravity anomaly of 70 mgal associated 
with the mafIc-ultramafic suite.

Based on preliminary results, sub­
surface interpretations by Huchison 
(1975) need to be modified In order to 
result In the production of a satisfac­
tory structural model which can accom­
modate both the available geological 
and geophysical data.

Models produced to date indicate 
subsurface geometry of the mafic and 
ultramafic bodies consistent with post 
emplacement tectonic (folding and 
faulting) activity rather than 
thrusting associated with a Miocene 
emplacement.
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Bromine stratigraphy of Windsor Group Major Cycle 1,
A guide to deposit Iona I conditions, correlation and structural

confIgurat ion

R B o e h ne r, Nova Scotia Department 
P.0. Box 1087, Halifax, Nova

of Mines and Energy 
Scotia B3J 2X1

The methodology of progressive 
bromine substitution for chloride in 
successive saline evaporites, Including 
halite, sylvite and carnal 11te has been 
developed and applied to potash explo­
ration and Interpretation of many evap- 
orite sequences. Distribution coeffi­
cients for bromine in chloride salts 
deposited from sea water are less than 
one. Therefore, residual brines depos­
iting progressive evaporlte sequences 
are enriched in bromine j_l the rate of 
evaporation equals or exceeds the rate 
of basin influx-reflux.

The Windsor Group comprises five 
major depositlonal cycles. Major Cycle 
1 (MC1) is the basal, thickest and 
contains the greatest proportion of 
evaporites. MC1 facies in Nova Scotia, 
New Brunswick and Newfoundland are very 
similar lithologically, suggesting 
interrelated and probably nearly syn­
chronous depositlonal histories In the 
Carboniferous Magdalen (Fundy) Basin. 
Major seaway connections with the 
proto-AtI antlc(?), through the Nova 
Scotia Platform and parts of Cape 
Breton, allowed very rapid catastrophic 
invasion of a sub sea level Intermon- 
tane basin complex. Physical and 
dynamic restriction In a highly evapo- 
ritic arid environment caused salinity 
Increases from normal to hypersaline 
levels. This progression produced the 
classic marine evaporlte suite of

marine basal carbonate, anhydrite, 
halite and potash In a vertical se­
quence up to 600 metres thick. 
Although local variations are present, 
there Is generally a regional lateral 
facies change with less saline facies 
to the southeast (Nova Scotia Platform) 
and more saline facies to the northwest 
(New Brunswick Platform).

Bromine profiles representing Br 
content of NaCI in several widely sepa­
rated sections of MC1 in New Brunswick 
and Nova Scotia are similar to the 
Increasing upward theoretical profile 
and actual profiles from world marine 
evaporlte analogues. A distinctive 
peak In the lower half of the halite 
phase coincides with major potash depo­
sition. Deviations and Irregularities 
in the overall increasing upward trend 
reflect variation In depositlonal 
salinity, due in part to repeated 
freshening influx that produced numer­
ous minor recessive cycles of 
anhydrite. Locally, Br profiles assist 
In the correlation of the anhydrite 
zones as well as confirming or 
detecting repetition by folding In 
sequences lacking distinctive marker 
units. Bromine stratigraphy is a pow­
erful tool for Identifying the condi­
tions for potash deposition and conse­
quently for assessing the potash poten­
tial of evaporlte basins.

Contact metamorphic effects of the Liscomb Pluton on the 
Eastville lead-zinc deposit, Colchester County, Nova Scotia

B. Cameron, I. Mac Inn Is and 
Dalhousle University,

R. HIng st on, Department of Geology 
Halifax, Nova Scotia B3H 3J5

Mineral occurrences in the Cambro- 
Ordovician Meguma group have been found 
to be preferentlally associated with 
the transition between the Goldenville 
and Halifax Formations (GHT, Zent fill 
and Maclnnls, 1984). The Eastville Zn-

Pb deposit is located between Eastville 
and Hattie Lake, Colchester County, 
Nova Scotia, and consists of a 10 km 
section of steeply dipping GHT striking 
to the northeast. The Liscomb Pluton, 
a Devon Ian-Carbon Iferous granodlorlte-
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monzogranite complex, intrudes the de­
posit, making this locality a unique 
place to study the interaction of gran­
itoids with mineralized GHT.

At Eastville, significant quanti­
ties of Mn (between 6.9 and 8.6 weight 
%) predominantly contained In spessar- 
tlne garnet, are found In finely lami­
nated, locally calcareous, contorted 
beds (cotlcules) of the GHT. The pro- 
tolith of this cotlcule appears to be 
Mn-carbonate, as demonstrated by 
Hingston (1985) at Lake Charlotte 
(another exposed section of the GHT), 
where spessartine garnet has grown at 
the expense of Mn-carbonate with in­
creasing metamorphic grade. At 
Eastville, the rocks have undergone 
regional metamorphism to lower green- 
schist facies represented by assem­
blages of chlorite ± spessartine garnet 
± muscovite ± quartz, indicating tem­
peratures of between 370 and 445°C.

The presence of sphalerite in the 
cores of regional metamorphic spessar­
tine garnet indicates an Important Zn 
enrichment prior to deformation asso­
ciated with the Acadian Orogeny 
(Cameron, 1985). This textural evi­
dence poses constraints on possible

genetic hypotheses for the base metal 
sulphides. Syngenetic-diagenetIc mod­
els are favored.

Intrusion of the Llscomb Pluton 
changed Zn/Pb ratios In the deposit and 
produced a contact aureole of stauro- 
llte grade with garnet-blot Ite geother­
mometry suggesting a temperature of 
around 580°C for this episode. These 
temperatures are only tentative, be­
cause the presence of Mn makes these 
geothermometers of questionable valid­
ity. The Llscomb Pluton is similar to 
other granitoid plutons in the Meguma 
Zone. Granodlorite occurs In the west­
ern section of the pluton, while monzo­
granite forms the more eastern section. 
A limited geochemical study of the 
northwestern corner of the Llscomb 
Pluton does not reveal metal speciali­
zation. If not definite evidence, 
similar Pb-Zn ratios in the Meguma 
Group and the pluton, possible metamor­
phic garnets In the granodlorite, and 
rounded xenoliths are compatible with 
significant assimilation of Meguma 
rocks by the Llscomb Pluton.

Research supported by NSERC Grant A9036

Anhydrite distribution In the Pugwash Salt Mine - 830' Level

D.C. Carter, Nova Scotia Department of Mines and Energy 
P.O. Box 1087, Halifax, Nova Scotia B3J 2X1

The Canada Salt Company began 
producing salt at Pugwash, Nova Scotia 
In 1959 following the closure of the 
Malagash, Nova Scotia mine in the same 
year. Interpretation of the initial 
drilling at Pugwash suggested a simple 
flat-lying salt deposit. However, pro­
duction work very quickly revealed that 
the deposit was a complex series of 
steeply dipping anhydrite units inter- 
stratified with halite. The anhydrite 
units are Isolated In a matrix of ha­
lite by boudln development. Within the 
evaporite sequence, bedding dips from 
30° (’flat lying') to sub-vertical.

Published geological reports on 
the Pugwash mine have been limited to 
the 630 foot level workings and have 
discussed the origin and lithology of

the anhydrite, and the stratigraphy and 
geometry of what was interpreted to be 
a complex salt diapir. Subsequently, 
mining on the 630 foot level has been 
completed and production is now from 
the 830 and 730 foot levels. Investi­
gations of the latter levels have not 
been attempted prior to this study.

Although the evaporites are struc­
turally complex, individual anhydrites 
and ultimately the Intervening halite 
units can be identified and correlated. 
There are two or possibly three litho­
logically distinct anhydrite members 
exposed in the 830 foot level workings. 
The two recognizable members (ranging 
15-30 m in thickness) have been termed 
Informally the main anhydrite and the 
borate anhydrite. There is possibly a
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third anhydrite member which does not 
exhibit Internal markers. However, It 
Is suspected that further detailed 
investigations will Identify the cur­
rently unnamed anhydrite units as frag­
ments of one of the above. The potash

(carnallite and sylvlte)-bearIng halite 
and mudstone present on the 830 foot 
level probably occur within an upper 
stratigraphic portion of the evaporlte 
sequence, as exposed In the present 
workings.

The Avalonian terrane around Saint John, New Brunswick and 
its relation to the evolution of the Appalachians

K.L. C u r r i e , Geological Survey of Canada, 601 Booth Street
Ottawa, Ontario K1A 0E8

The Saint John region exhibits 
basement of tonal I tic gneiss (probably 
about 1700 Ma) veneered by a shelf-type 
metasedImentary sequence (marble- 
quartzite). These units are Intruded 
and overlain by volcanic plutonlc com­
plexes of Late Precambrian age emplaced 
In three stages separated by signifi­
cant deformation. The oldest stage 
(750-800 Ma) produced mafic to ultrama- 
flc plutons, accompanied by contempora­
neous submarine slumps. The second 
stage produced major basalt-andesite- 
rhyolite units and cogenetlc plutons, 
while the third (Eocambrlan) stage 
produced bimodal rhyolite porphyry and 
basalt, with abundant voI canoe lastic 
sediments. The latest Eocambrlan stage 
passed with slight unconformity into 
Cambro-Ordovlcian sedimentation. 
Silurian rocks occur only as allochtho­
nous slices, and Devonian rocks are 
absent. Abundant coarse elastics of 
Carboniferous and Trlassie age accumu­
lated in fault-bounded troughs.

Major structures, including folds 
overturned to the northwest and numer­
ous transcurrent faults, appear to be

mainly of Carboniferous age, but the 
movement history of the faults probably 
dates to Precambrian time. Significant 
deformation of Taconlc (Ordovician) or 
Acadian (Devonian) age has nowhere been 
demonstrated in this terrane. Despite 
local spectacular thrust allochthons, 
deformation resulted mainly from trans­
current fault motion on curved faults. 
Local kinematic indicators suggest di­
verse movement senses which explain the 
observed segmentation of the terrane.

Comparison of the Saint John ter­
rane with other Avalonian terranes 
suggests that much of the Avalon 
tectonostratI graphic zone In Canada is 
floored by Precambrian basement of 
Grenville aspect. The western side of 
this zone was strongly affected by Late 
Ordovician-Early Silurian magmatlsm and 
deformation which reflects the amalga­
mation of this zone with more westerly 
zones. These observations suggest a 
relatively local, rather than exotic, 
origin for Avalon terranes, and a his­
tory Involving repeated break-up and 
re-welding of a continental edge.

The Deep Cove Pluton and associated Polymetallic Mineralization, 
Gabarus Bay, Cape Breton Island, Nova Scotia

F.A.R. Dennis
Acadia University, WoIfv11le, Nova Scotia BOP 1XO

The Deep Cove Pluton and Fourchu 
Group rocks at Gabarus Bay, Cape Breton 
Island were studied in detail In the 
summer of 1985 as part of an Acadia 
University M.Sc. research program. The 
study included four weeks of field 
mapping at Gabarus Bay, and four weeks

of logging drill core at the N.S.D.M.E. 
core library in Stellarton. Drill core 
from a total of 22 wells was logged. 
The holes were drilled in the pluton 
and In the adjacent country rock to 
delineate alteration zones containing 
polymetallic (Ag-Bl-Cu-Pb-Zn) mineral I-
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zatIon.
The Deep Cove Pluton Intruded Into 

Late Precambrlan rocks of the Fourchu 
Group, which consists of a complex 
sequence of mainly pyroclastic rocks of 
predominantly intermediate composition. 
Preliminary results of petrographic and 
geochemical studies indicate that the 
pluton Is a variably altered porphy- 
rltlc granite with phenocrysts of 
plagioclase in a fine grained granitic 
groundmass. Two other intrusive units 
are also identified; 1 ) a series of 
randomly oriented rhyolitic dykes 
ranging in width from less than 1 m to 
over 5 m and 2) a fine grained equl- 
granular granite dyke of unknown dimen­
sions (observed at a depth of approxi­
mately 270 m in a single drill core). 
Alteration within the pluton Is com­
plex, with zones up to 15 m wide of

quartz-serIclte-pyrIte grelsenlzatIon 
displaying complete destruction of 
original texture, separated by zones of 
less Intense alteration where the prin­
ciple alteration products Include 
serlcite, chlorite and potassium feld­
spar. AlteratIon genera Ily decreases 
with depth and strongly altered zones 
occur as lenses rather than uniform 
horIzons.

Mineralization is of two main 
types; 1) simple molybdenite occur Ing 
In quartz veins and as disseminations 
and, 2) polymetallic mineralization 
(pyrlte, pyrrhotlte, chalcopyrite, 
sphalerite, molydenite and bismuthin- 
ite) occur Ing as veins and fracture 
coatings. Polymetallic mineralization 
is associated with zones of stronger 
alteration.

Faulting and Deformat Iona I History of the Cobequld Highlands,
Northern Nova Scotia

H . V . Donohoe Jr., Nova Scotia 
Box 1087, Halifax, 

P.l. Wallace, Department of 
Halifax, Nova

The Cobequld Highlands region con­
tains rocks that range in age from 
Early Hadrynlan or older to Early 
Jurassic. The oldest Precambrlan 
rocks, the Bass River and Mt. Thom 
complexes, a "basement" unit (Great 
Village River Gneiss) which was 
deformed and metamorphosed prior to 
c.940Ma. Younger "cover" rocks (Gamble 
Brook and Folly River Schists) were 
deposited, intruded, and deformed with 
the "basement" prior to c. 700Ma. 
These rocks contain folded my Ionite 
zones which may represent ancient fault 
zone remnants. The younger Precambrlan 
mafic volcanic rocks (Jeffers and 
Warwick Mountain formations) were 
deformed during the Cadomian Orogeny of 
approximately 600 ma. Dior ItIc and 
granitic plutonism followed the two 
periods of folding. No information 
exists about the Taconlan Orogeny 
because no Cambrian or Early Ordovician 
rocks are preserved. The Acadian

Department of Mines and Energy 
Nova Scotia B3J 2X1 
Geology, Dalhousle University 
Scotia B3H 3J5

orogeny was heralded by the deposition 
of now exposed conglomerates at the top 
of the SIlurlan-Early Devonian section. 
The Acadian folding event began In 
Middle Devonian time. During the last 
part of the Devonian great volumes of 
felsic and mafic volcanic rocks were 
erupted. Much of this thickness was 
preserved by faults (perhaps 
contemporaneous in part) which down-
dropped or rotated the volcanic pile. 
Large volumes of dlorite then granite 
were intruded In the Early to "Middle"
Carboniferous during "Middle
Carboniferous (Namur Ian) time. Some of 
the plutons were mylonitlzed and cut by 
E-W faults while others were intruded 
Into the faults. Some of the faults 
had 20 to 100 km or more of probable 
dextral movement. The major fault
movements constituted the "early" 
Alleghenian - Hercynlan Orogeny. Stata 
and plutons of early Namur I an age or 
older were penetratively deformed along
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a narrow (20 to 50 km) zone parallel to 
the Minas Geofracture. Late 
Carboniferous rocks rest unconformably 
on the older strata and contain numer­
ous conglomerates near the E-W faults. 
Graben formation began In Middle to

Late Trlassie time and produced 
fanglomerates and related fine-grained 
sedimentation. None of the Trlassie or 
Early Jurassic strata were 
penetratively deformed.

Avalonian volcanic rocks of Nova Scotia

J. D o s t a l ,* J.D. Keppie** and J.B. Murphy*** 
*Geology Department, Saint Mary's University 

Halifax, Nova Scotia B3H 3C3 
**Department of Mines and Energy, P.O. Box 1087 

Halifax, Nova Scotia B3J 2X1 
***Geology Department, St. Francis Xavier University 

AntIgonIsh, Nova Scotia B2G 1CO

The nature of Late Precambrlan 
volcanic rocks in the Avalon Composite 
Terrane In Nova Scotia varies from one 
terrane to another: (I) In the Cape 
Breton Terrane, calc-alkalIne basalts, 
andesites, rhyolites and pyroclastics 
characteristic of a cratonic volcanic 
arc are prevalent (Fourchu and Keppoch 
Formations) (II) In the Antlgonish 
Terrane, t ho lei 111c basalts (Chisholm 
Brook Formation) and oceanic island 
alkali basalts (Clydesdale Formation) 
occur in an Interarc basin.

During transpresslon Immediately 
following the accretion of these ter- 
ranes into the Avalon Composite 
Terrane, blmodal alkali and thole)itic,

with In-plate Cambrian voI can ism 
occurred in small pull-apart rifts. 
Vo I can Ism next occurred at the begin­
ning of the Silurian with the eruption 
of blmodal, within-plate continental 
t ho leiItic lavas associated with the 
minor rifting event preceding the 
Silurian transgression. Mid-late 
Devonian and earliest Carboniferous 
voI can ism in the Avalon Composite 
Terrane is typically blmodal, alkali 
and t ho leiItic, wIthIn-plate, and con­
tinental and formed In response to the 
rifting associated with the pull-apart 
Magdalen Basin produced during the 
Acadian Transpresslon Stage.

The Geological Structure of the Paleozoic Rocks on the 
Avalon Platform, Offshore Newfoundland, Canada

P . W . Durllng, J.S. Bell and G.B. Fader 
Atlantic Geoscience Centre, Bedford Institute of Oceanography 

P.O. Box 1006, Dartmouth, Nova Scotia B2Y 4A2

Single channel seismic reflection 
profiles across the Avalon Platform 
have been analyzed for Paleozoic 
reflections and Interpreted in conjunc­
tion with lithologic and blostratl- 
graphlc data. Form Iine mapping 
revealed a 4000m thick Ordovician- 
Silurian marine shale sequence that is 
gently folded about NNW-SSE axes, and

is unconformably overlain by a 
synclinal inller of TDevonian red beds 
approximately 700m thick.

The Avalon Platform may represent 
a mildly deformed Acadian terrain, 
which Is contiguous with onshore 
Avalonian sequences, or It may be part 
of a foreland zone adjacent to an over­
thrust belt.
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Geological Highway Map of New Brunswick and Prince Edward Island

L. Ferguson and L.R. Fyffe
Mount Allison University, Sackvllle, New Brunswick EOA 3C0 
and New Brunswick Department of Forests, Mines and Energy 

P.0. Box 6000, Fredericton, New Brunswick E3B 5H1

The English version of the 
Geological Highway Map of New Brunswick 
and Prince Edward Island was published 
as A.G.S. Special Publication «2 on 
schedule and in time for the Annual 
Meetings of the Geological Association 
of Canada and the Mineralogical 
Association of Canada in Fredericton,
N.B. in May 1985. The French version 
was published In November 1985 and was 
on display at the Review of Activities 
of the N.B. Department of Forests Mines 
and Energy in Fredericton. The map Is 
thus the first geological highway map 
of any Canadian Province to be pub­
lished in the two official languages. 
Translation Into French was by Yvonne 
McLaughlin under the supervision of 
Jacques Thibault of the N.B. Department 
of Natural Resources.

The colour scheme Is compatible 
with that of the Geological Highway Map

of Nova Scotia (published as A.G.S. 
Special Publication #1 In 1980) and the 
scale is approximately the same so that 
the two maps may be used In Juxtaposi­
tion to illustrate the geology of the 
entire Maritime Provinces.

Initial seed money for the project 
was kindly provided by the Canadian 
Society of Petroleum Geologists and the 
Canadian Geological Foundation. The 
bulk of the project was funded by the 
N.B. Department of Natural Resources 
with assistance from the N.B. 
Department of Tourism and the 
Government of Prince Edward Island.

Printing costs of both the French 
and English versions have been covered 
by the N.B. Department of Natural 
Resources and the Canada Department of 
Energy, Mines and Resources under the 
Canada-New Brunswick Subsidiary 
Agreement on Mineral Development, 1984.

The Stratigraphic Nomenclature of Atlantic Canada

A. Frlcker, W.C. MacMillan, J.A. Watt, G.L. Williams 
Atlantic Geoscience Centre, Bedford Institute of Oceanography 

P.O. Box 1006, Dartmouth, Nova Scotia B2Y 4A2

Volume 6 of the Lexicon of 
Canadian Stratigraphy, for the Atlantic 
Region, will be published in spring 
1986. A database containing the names 
of all stratigraphic units In the 
region has also been prepared, and can 
be made available to any Interested 
person. Unlike the Lexicon Itself, 
which being a book cannot stay up-to- 
date, the database will be maintained 
as a current reference.

The comprehensiveness of the 
lexicon Is due to the time and services 
of many volunteers. There are detailed 
write-ups of all the formal entries. 
The database should similarly be main­
tained through the Interest of research 
workers. At present, It Includes

names, rank and status, locality, ages 
and a minimum of citation Information. 
A particular attempt has been made to 
address the relationships of old and 
current names, and rank memberships and 
groupings. This Information has been 
proofread against the lexicon. In 
future, it will be corrected and up­
dated with the help of contributors 
around the Atlantic Region.

The Lexicon and database will be 
explained and demonstrated. Any inter­
ested persons are invited to suggest 
appropriate changes or Improvements. 
Copies of the database will be made as 
printouts or on floppy discs for 
research workers.
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Possible Avalon Basement In the Ml ramlchi Terrane

L.R. Fyffe, Department of Fore st s, Mines and Energy 
Mineral Resources Branch, P.0. Box 6000 

Fredericton, New Brunswick E3B 5H1

The Ml ram I chi Terrane Is charac­
terized by the presence of volcanic 
rocks and associated Iron formation of 
the Ordovician Tetagouche Group. The 
abundance of felslc volcanic rocks in 
northern New Brunswick, together with 
an underlying, thick, quartzose sedi­
mentary sequence implies a Precambrian 
continental basement to the Ml ram I chi 
Terrane; the felslc volcanics were 
presumably generated by partial melting 
and the quartzose substratum derived by 
erosion of a sialic protollth. Gener­
ally migmatitic rocks of the Trousers 
Lake Complex in central New Brunswick 
may represent surface exposures of this 
basement.

The Trousers Lake Complex forms a 
sequence of inter layered amphibolite, 
si 11Imanlte-bearIng schist, psammlte 
and granitic gneiss that is quite un­
like the greenschist-facles volcanic 
and sedimentary rocks of the Tetagouche 
Group. Rocks of the complex can be

traced southward from Trousers Lake to 
the Catamaran Fault, but their eastward 
extent is not known with certainty. 
Similar rocks occur south of the 
Catamaran Fault In the Sisson Brook 
area where they appear to be in fault 
contact to the southeast with quartz 
wacke and phyMite of the Tetagouche 
Group.

The Ml ram I chi Terrane, lying as It 
does to the south of the Ordovician 
Fournier ophiolitic suite of northeast­
ern New Brunswick, can be considered as 
a continental fragment within the 
Avalon Composite Terrane. Southward- 
verging recumbent folding and high 
grade metamorphism affected the 
Miramlchl Terrane during Its collision 
with the Laurent Ian craton between the 
late Ordovician and early Silurian. 
Subsequent less Intense deformation 
occurred as the Avalon Terrane (proper) 
collided with the Miramlchl Terrane in 
the Mid-Devonian.

Geology Of The Lupin Gold Mine, N.W.T.

J. Gardiner, J.A. Colwell, G.R. Stevens, Department of Geology 
Acadia University, WoIfv11le, Nova Scotia BOP 1X0

In the Contwoyto Lake area of the 
N.W.T., gold is associated with Archean 
iron formations which occur in a thick, 
complexly Interbedded succession of 
argiI Iites and metagreywackes.

At the Lupin mine, high gold val­
ues are restricted to sulphIde-rIch 
Iron formation which Is interbedded 
with variable proportions of silicate- 
rich Iron formation. The orebody is a 
Z-shaped structure which plunges 
steeply to the north, and occurs In an 
area that is marked by folds of greater 
than normal amplitude.

The sulphide Iron formation is 
well banded on a millimetre scale. 
Laminations of hornblende, quartz and 
pyrrhotlte alternate with bands of

chert. Arsenopyrite and loellinglte 
occur in the Iron formation adjacent to 
quartz veins. Gold values in the 
quartz veins are low. Other minerals 
present in the sulphide iron formation 
In minor amounts include graphite, 
ilmenlte, chalcopyrite and scheellte. 
The silicate Iron formation is composed 
of various proportions of grunerlte and 
hornblende, along with quartz and chlo­
rite. Clastic rocks are interbedded 
throughout the Iron formation.

Studies to date Indicate that the 
major Z-shaped structure was produced 
by isoclinal folding during metamor­
phism and was further deformed by 
strike-slip faulting and subsequent 
granite intrusion In the late Kenoran.
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Correlation of the late Precambrlan Rocks of the Northern 
Appalachian Eastern Margin: How Is "Avalon" Defined?

H.E. Gaudette and Wm. J. Olszewski Jr.
Department of Earth Sciences, University of New Hampshire

Durham, NH 03824

The term "Avalon," as defined by 
the Late Precambrlan-Early Paleozoic 
rocks of the Avalon Peninsula, 
Newfoundland describes a non-North 
American basement of the eastern margin 
of the Northern Appalachian orogen 
based on age and stratigraphy. Recent 
investigations have shown that a number 
of fault-bounded blocks In the eastern 
margin have sequences of late 
Precambrlan-Ear I y Paleozoic rocks with 
quite different thermo-tectonic histo­
ries.

Data are presented to show that 
the Boston Platform and Avalon 
Peninsula rocks are distinctive, and 
are the only true representatives of 
"Avalon la." In board from these 
blocks, and bounded on the north and

west by the Lake Char-Campbe11 River- 
Nonesuch Rlver-Norumbega fault system, 
the remaining eastern margin shows a 
more highly correlated and coherent 
tectonic and Plutonic history. 
Although these Inboard blocks have some 
similarities to the Avalon Peninsula, 
differences In stratigraphy, ages of 
Precambrlan events and metamorphic and 
Plutonic episodes are evidence for 
differences in geologic evolution.

We suggest the term "Avalon" be 
restricted to the Avalon Peninsula and 
Boston Platform sequences which define 
an outboard terrane, and that a new 
term be introduced to describe the 
other similar inboard blocks of the 
eastern margin (i.e.: Hope Valley - 
Cape Breton terrane).

Did Sulphur in Sydney Coal Come From the Windsor
Group Evaporites?

M.R. Gib ling, M. Z e n t 1 11i and H. Mahony 
Department of Geology, Dalhousle University 

Halifax, Nova Scotia B3H 3J5 
R.G.L. McCr ea dy, Biotechnology Section, Canmet 

Department of Energy, Mines and Resources, 555 Booth Street
Ottawa, Ontario K1A OG1

High sulphur contents in coals are 
normally explained by the proximity of 
the original peat to marine waters 
during deposition, as the sulphate ions 
in seawater provide an abundant source 
of sulphur. However coals of the 
Pennsylvanian Morien Group, which are 
rich in sulphur, are associated with a 
freshwater biota and alluvial sedimen­
tary features, and no marine beds are 
known in the succession. Several 
workers have suggested that the sulphur 
was derived from dissolution of sul­
phate evaporites in the underlying 
Mississippi an Windsor Group, rather 
than from Pennsylvanian seawater.

We set out to test this hypothesis

using a geochemical model derived from 
studies of sulphur Isotopes In modern 
peat swamps. During the anaerobic 
decomposition of plant material, the 
H2S generated from groundwater sulphate 
is fixed as metal sulphides which are 
enriched in the lighter ^2g |SOtope by 
about 15 °/oo. Sulphides formed chemi­
cally at higher temperature during 
burial will be much less fractionated. 
As Windsor sulphates on mainland Nova 
Scotia have 6^4S values of about +14 
°/oo, coal pyrlte derived from a 
Windsor source should range from +14 to 
about -1 °/oo, depending on the propor­
tion of biologically and chemically 
precipitated pyrlte In the coal.
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Eight evaporite samples from the 
upper Windsor Group in the Sydney Basin 
gave S34S values of about +15 °/oo. 
Eleven pyrite samples from four Morien 
coal seams ranged from +14.6 °/oo to -5 
°/oo. The pyrite values thus follow 
the pattern predicted for derivation 
from Windsor sulphates. The Gardiner 
Seam, the stratIgraphlcally lowest 
studied, contains the most fractionated 
sulphur, suggesting that much of the 
sulphur came Into the swamps from the 
Morien rivers and was fixed shortly 
after deposition. The Harbour, Hub and 
Point Aeon I Seams, higher in the sec­
tion, probably obtained much of their

sulphur from groundwaters during 
bur la I.

Due to the similarity of ($34S 
values for Mississippi an and 
Pennsylvanian seawaters, the test does 
not preclude a marine source of sul­
phate during Morien times. The re­
sults, however, are consistent with a 
Windsor sulphate source. Our study has 
application, with further work, to the 
tracing of sulphur emissions from 
Industrial plants.

Funding from Energy Mines and 
Resources Research Agreement #233 Is 
gratefully acknowledged.

Geochemical Characterization of Rocks Comprising the 
Go IdenvI I I e-Ha Iifax Transition (GHT) of the Meguma Group.

Southern Nova Scotia.*

M.C. Graves and M. ZentI 111, Department of Geology 
Dalhousle University, Halifax, Nova Scotia B3H 3J5

The transition between the sandy 
Go IdenvI lie and shaly Halifax 
Formations of the Cambro-Ordovlcian 
Meguma Group of Nova Scotia is a con­
trol for meta11Ic mlneraI concentra­
tion. The stratigraphic interval 
straddling the Goldenv111e-Ha11 fax 
transition (GHT) hosts a disproportion­
ate number of the mineral occurrencees 
(e.g. Au, W, As, Sb, Pb, Zn, Mn) in the 
non-igneous portion of the Meguma 
Terrane.

This project attempts to under­
stand the physical and chemical proces­
ses that have led to this enrichment. 
In order to characterize the rocks of 
the GHT In terms of 11thogeochemistry, 
over 400 samples were collected with 
good stratigraphic control from units 
above, within and below what has been 
referred to as the Goldenv11le-Ha11 fax 
contact by different workers in locali­
ties stretching from Guysborough to

Yarmouth Counties.
Geochemical analyses show enrich­

ment of Pb, Cu, Zn, Ba, and Au in a 
finely laminated, manganiferous, 
locally calcareous unit In the upper 
part of the Goldenvllle Formation. 
Similar rocks, often referred to as 
spessartine quartzites (coticules) oc­
cur within the GHT throughout southern 
mainland Nova Scotia and are locally 
associated with known metallic pros­
pects. Besides its metallogenic pur­
pose, this project provides baseline 
data for regional geochemical explora­
tion and for water quality studies 
within the Meguma terrane.

♦Funded by Geological Survey of 
Canada, Economic Geology and Mineralogy 
Division (Contract Number OST85-00080) 
under the Canada-Nova Scotia Mineral 
DeveIopment Agreement.

9
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Prince Edward Island's Alkaline Igneous Rocks

J.D. Greenough, Department of Geology 
Mount Allison University, Sackvllle, New Brunswick EOA 3C0 

V.S. Papezlk, Department of Earth Sciences 
Memorial University of Newfoundland

St. John s , Newfoundland A

A late Permian? lamprophyrlc sill 
on George Island In Malpeque Bay repre­
sents the only known exposure of 
igneous rocks In Prince Edward Island. 
Geochemical modelling suggests that 
phlogoplte and other Tl bearing phases 
in the source regions for many 
lamprophyres help control magma Rb and 
Ti concentrations but they had only a 
minor effect on the Malpeque Bay magma. 
The unimportance of these phases may be 
related to the nature of the metasomat- 
ic event which enriched the source (and 
resulting magma) by only small amounts 
in K, Rb and Cs. More substantial 
enrichment is shown by Sr, Ba and the 
light REE, but the high valency cations 
(e.g. Hf, Ta, U, Th, Zr, Nb) were

The Character and Tectonic Imp I 
Over Avalonian Terr

78 3X5 (Passed away 1984)

Increased the most. Geochemical com­
parison of the lamprophyre with other 
highly alkaline rocks suggests that the 
metasomatI zing fluid (or magma) was CO2 
rich. It either carried K and Rb 
through the lamprophyre source region, 
leaving behind only high valency ca­
tions, or was Incapable of carrying the 
former elements. The presence of 
spinel Iherzolltes as well as Fe-Mg-Ni 
relationships show that the lamprophyre 
represents a primary melt. Various 
geothermometers give low equlIibratIon 
temperatures for the Iherzolite 
xenollths (~ 970 degrees C) and show 
that they cannot represent the magma's 
source.

I cat Ions of Cambrian Vo I can ism 
ane: An Overview

J.D. Greenough, Department of Geology 
Mount Allison University, Sackvllle, New Brunswick EOA 3CO 

V.S. Papezlk, Department of Earth Sciences 
Memorial University of Newfoundland 

St. John's, Newfoundland A1B 3X5 (Passed away 1984)

Cambrian basaltic rocks associated 
with Acado-Baltlc sedimentary rocks In 
Newfoundland, New Brunswick, Nova 
Scotia, Norway and Poland show charac­
teristics consistent with emplacement 
In a tensional tectonic setting. The 
basalts exhibit both alkaline and 
tholeiitic affinities with major and 
trace element compositions representa­
tive of continental, within-plate 
basalts. The small volume and blmodal 
(basalt-rhyolite) nature of the volca­
nic rocks at many localities in the 
Acado-Baltlc province support a ten­
sional tectonic environment. Their 
small volume and low frequency of erup­

tion suggest that only small amounts of 
lithospheric extension took place. The 
extension may represent the final stage 
of a major tensional event prevalent 
during the late Precambrlan. Volcanic 
activity was apparently most common 
during the Early and Middle Cambrian 
and least common during the Late 
Cambrian. Using volcanic activity as 
an indicator, it appears that the ten­
sion lasted throughout the Early and 
Middle Cambrian but waned in the Late 
Cambrian, possibly In direct or Indi­
rect response to processes that led to 
closing of the lapetus Ocean.
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The Hope Valley Shear Zone In Rhode Island

L.P. G r o m e t , Department of Geological Sciences 
Brown University, ProvIdence, Rhode Island 02912

The Hope Valley shear zone (HVSZ) 
Is a major late Paleozoic structure 
separating two distinct Avalonian base­
ment terranes In southeastern New 
England. The Esmond-Dedham terrane 
(eastern) is largely composed of vari­
ably deformed 620 Ma granitic rocks 
(tonal Ite to granite). These rocks are 
locally overlain by latest Precambrian 
to Cambrian marine sediments, intruded 
by Ordovician to Devonian anorogenlc 
plutons, and overlain by Pennsylvanian 
nonmarine basins. The Hope Valley 
terrane (western) is largely composed 
of highly deformed, leucocratic granite 
gneisses of late Precambrian age (~ 600 
Ma).

Rocks of the Esmond-Dedham terrane 
are weakly to moderately deformed 
except within 15-20 km of the HVSZ. 
Strong linear and/or planar fabrics are 
developed in late Precambrian and 
Devonian (370 Ma) rocks near the HVSZ, 
and one Devonian pluton is truncated by 
the shear zone. Lineation trends, 
asymmetric feldspar augen and quartz c- 
axis fabrics in highly deformed 
gneisses proximate to the HVSZ all

Indicate a major component of dextral 
shear.

The HVSZ Is a major structure 
along which the Esmond-Dedham terrane 
was Juxtaposed against the Hope Valley 
terrane during the Alleghanlan orogeny. 
The accretion of the Esmond-Dedham 
terrane appears to be the cause of 
Alleghanlan tectonism in southern and 
western Rhode Island and easternmost 
Connecticut. In contrast, the Hope 
Valley terrane was accreted to North 
America during the Ordovician or 
Devonian, and appears to underlie the 
Merrimack synclInorium. Along with 
other similar and related rocks, the 
granite gneisses of the Hope Valley 
terrane probably constituted the east­
ern basement block of the Acadian 
orogeny. The sequential accretion of 
"Avalonian" rocks In southeastern New 
England resolves some discrepancies 
among earlier tectonic models of the 
New England Appalachians. The tectonic 
interpretation of other eastern base­
ment regions in the northern 
Appalachians might be approached in 
this context.

The Gulf of St. Lawrence Carboniferous Basin; 
The Largest Coalfield of Eastern Canada

P.A. Hacquebard, Geological Survey of Canada 
Atlantic Geoscience Centre, P.O. Box 1006

Dartmouth, Nova

Two continuous coal zones occur­
ring In a 2500 feet (762 m) thick sec­
tion of the Upper Carboniferous Plctou 
Group (Westphalian C and D) have been 
encountered in five offshore wells 
drilled for oil and gas In the Gulf of 
St. Lawrence. They correlate, by means 
of fossil spores, with thick coals of 
the Mabou and Inverness coalfields 
situated at the eastern margin of the 
Basin. Therefore, the presence of a 
large submarine coalfield of at least 
18,000 square miles (46,620 km2) is

Scotia B2Y 4A2

Indicated. This compares with an esti­
mated size of 14,000 square miles 
(36,260 km2) for the Sydney Coal Basin.

Accessibility Is provided only by 
the small onshore parts of the Mabou 
and Inverness fields, because farther 
offshore the coals lie too deep to be 
mined (below 4,000 feet (1219 m)).

Two two near-shore coal explora­
tion wells Indicate that at Mabou Mines 
the younger Inverness coals occur at a 
mineable depth to at least 5 km from 
land. A structure contour map of this
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area shows a reserve of 125 million 
tons, In two Inverness equivalent seams 
that are 8.5 feet (2.6 m) and 4.5 feet 
(1.4 m) thick. The Mabou coals, how­
ever, reach too great a depth close to 
shore to possess mineable resources.

A structure contour map of the 
Inverness submarine area, based on mine 
data and one offshore seismic profile, 
Indicates Inferred mineable resources 
of 160 million tons, in two seams that 
are 7 feet (2.1 m) and 4.5 feet (1.4 m) 
thick. A detailed deep-seismic survey 
will be necessary to substantiate the 
structure and resource estimates.

Maceral and coal quality percent­
age diagrams of five column samples of 
these seams (the 7 Foot and 13 Foot 
Seams of Inverness Equivalents) show a 
bright banded coal, high In reactive

macerals, which will produce a weak 
coke unsuitable for metallurgical pur­
poses. A thermal coal with a rank of 
H.V. "B" Bituminous (0.64% Ro) is pre­
sent, averaging 12,000 BTU/lb (6,660 
KCAL/KG), 10% ash and 6% sulphur, of 
which 60-80% Is derived from pyrlte.

MlcrolIthotype profiles of the 
major Mabou and Inverness coals show 
characteristic successions that can be 
used for seam identification and proved 
valuable for structural interpreta- 
t ions.

The time of faulting in the major 
fracture zone on the eastern margin of 
the Gulf of St. Lawrence Basin has been 
deduced from coal rank variations. It 
occurred In post-Perm I an, probably 
Early Tr iassic t ime.

Tectonic Subdivisions of the Avalon Zone 
in Southeastern New England, USA

J.C. Hepburn and R. Hon, Department of Geology and Geophysics 
Boston College, Chestnut Hill, Massachusetts, USA 02167

The eastern margin of the 
Appalachian orogen in Massachusetts and 
New Hampshire, east of the Slluro- 
Devonian rocks in the Kearsarge-Central 
Maine Sync Ilnor I urn, is subdivided into 
three major fault-bounded blocks. Each 
has a distinctive geological and 
magmatic history.

The easternmost, the Boston block 
(Mi Iford-Dedham zone of Zen et a I., 
1983), contains many of the features 
common to Avalonian terranes in the 
Northern Appalachians. These include a 
predominance of Late Proterozoic (580- 
650 m.y.) calc-alkaline granitic 
through dioritlc Plutonic rocks and 
associated volcanics, covered by a thin 
veneer of Upper Proterozoic to Lower 
Paleozoic platform sediments and 
fluviatile Carboniferous basin 
deposits. This terrane Is Itself 
potentially composite and can be 
further subdivided Into three subzones 
on the basis of the character and age 
of Igneous rocks, depth of burial, and 
style of deformation. More highly 
deformed mafic rocks, formed prior to

the main Avalonian magmatic pulse, 
predominate along the western margin of 
this terrane. The principal metamor­
phism, generally assigned an 
Alleghanian age, is no higher than 
greenschist facies in the Boston area 
but locally increases to the upper 
amphibolite facies near the southern 
and southwestern terrane margins in 
Rhode Island.

To the west, across the prominent 
Bloody Bluff fault zone, the geologi­
cally different Nashoba block Is a 
terrane largely underlain by mafic 
volcanics and volcanogenic sediments 
metamorphosed to the sIIII man 11e and 
second si I liman Ite zones. These rocks 
are most likely Late Proterozoic to 
Early Paleozoic In age, with 730 m.y. 
gneisses (e.g., Fish Brook Gneiss) 
assumed to be basement.

During the OrdovIclan-SIlurI an. 
the Nashoba terrane was simultaneously 
Intruded by pervasive peralumlnous 
granites and a series of intermediate 
calc-alkalIne plutons. The youngest 
granites (400-415 m.y.) likely formed
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at least In part by local anatexls, 
give an upper age limit to the metamor­
phism.

West of the Nashoba block, across 
the Clinton-Newbury fault zone, lies 
another potential terrane, the 
Merrimack trough. It is underlain by a 
thick sequence of pre-Middle Ordovician 
flysch and calcareous flysch. These 
are assigned an age on the basis of 
dates on cross-cutting plutons. It is 
also believed that these plutons estab­
lish an upper limit for the ages of 
deformation and polymetamorphlsm. The

sediments and at least some of the 
deformation and metamorphism could be 
as old as Late Precambrian.

Are the Nashoba block and 
Merrimack trough separate terranes, a 
composite . terrane joined in the Late 
Precambrian-Early Paleozoic or part of 
a single terrane? And how do these 
terranes relate to the terrane con­
taining more classic Avalonian geologi­
cal features to the east? These are 
questions that still need to be 
resolved.

Role of Igneous Rocks in Terrane Analysis: Application to
Geological Evolution of the New England Avalon

O.D. Hermes, Department of Geology, University of Rhode Island 
Kingston, Rhode Island 02881 USA

In southeastern New England, the 
Avalon Zone contains the following 
terranes (from east to west): the (1 ) 
Fall River-Dedham terrane, (2) Esmond- 
Mllford terrane, and (3) Hope Valley 
gneiss terrane. Within this composite 
zone, the study of Igneous rocks pro­
vides Insight Into: (1) constraints on 
timing of terrane linkages, (2) mechan­
ics of linkage and tectonics (i.e., 
subduct Ion, strike-slip, flake tec­
tonics, pull-apart regimes, (3) evolu­
tion of crustal sources through time, 
and (4) processes that may disturb such 
"normal" evolutionary trends.

The presence of widespread 
Paleozoic alkallc igneous rocks within 
the Fall River-Dedham and Esmond- 
Mllford terranes indicates assembly 
prior to the mid-paleozoic, and pos­
sibly as early as the late Proterozoic. 
Juxtapositloning of the Hope Valley and 
Esmond-Milford terranes occurred be­
tween 370-275Ma as indicated by defor­
mation of Devonian granite along the 
Hope Valley Shear Zone, and subsequent 
intrusion of Permian granite which 
locks together the two terranes. 
Arrival of the Hope Valley terrane to 
ancestral North America is poorly con­
strained, but most -likely occurred

during the Taconic or Acadian oroge­
nies, although an Alleghanlan arrival 
is not precluded.

In all three terranes, late 
Proterozoic magmatlsm is mainly 
calcalkalIne, and consistent with pro­
cesses of crustal thickening and accre­
tion. The residual, relatively 
anhydrous crustal source material 
underwent periodic partial melting 
throughout the Paleozoic to produce 
episodic alkallc magmas that formed 
shallow A-type plutons accompanied by 
local bImodal voI can Ism. Such mag- 
mat ism occurred within attenuated 
crust, probably accompanied by strike- 
slip faulting which ultimately caused 
late Paleozoic rift or pull-apart 
basins. A dramatic change In magmatic 
character occurred in the Permian, and 
Is characterized by peraluminous, 
water-rich magmatlsm involving source 
material that contains a substantial 
component of Archean age. Apparently, 
anhydrous source material was mixed 
with old, hydrous material derived from 
the African craton by underplating 
during Implngment of Gondwana with the 
North American continent during the 
closing of the Rhelc Ocean.
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Late Quaternary Deposit Iona I Environments of the Canadian
Beaufort Shelf

P.R. Hill, Geological Survey of Canada 
Atlantic Geoscience Centre, P.0. Box 1006 

Dartmouth, Nova Scotia B2Y 4A2

Seismic and borehole data have 
been studied from the Beaufort Shelf, 
east of Mackenzie Trough. Three acous­
tic sequences, separated by unconformi­
ties can be recognised from high reso­
lution seismic records. Sequence 1 
consists of complex horizontal and 
progradatIona I reflectors, with varia­
ble acoustic penetration. It is 
bounded above by an unconformity on 
which two broad valleys are Incised to

a depth of 30 m. Sequence 2 has a 
wedge-like geometry at the margins of 
these valleys and consists predomi­
nantly of oblique progradatIona I 
reflectors which become sigmoidal 
towards the centres of the valleys. A 
second unconformity marks the top of 
this sequence, although in intervalley 
areas, It is often impossible to dis­
tinguish from the lower unconformity.

Metallogenic Evolution and Migration of the Magmatic Front 
in the Chilean Andes Between 21° and 26° South*

V. M a k s ae v, Department of Geology 
Dalhousle University, Halifax, Nova Scotia B3H 3J5

The segment of the Andes between 
21° and 26° South is one of the richest 
in this copper-specialized metallogenic 
province and probably characterizes the 
most Intense mineralizing processes 
related to subduct ion of oceanic 
lithosphere beneath continental South 
Amer i ca.

The pre-Mesozoic basement is 
sparsely mineralized despite magmatic 
events in Ordovlcian-Silurian, and Late 
Carboniferous-Triassic times, the lat­
ter being associated with subordinate 
Cu, Mn, Ag and Pb hydrothermal 
depos i ts.

From Jurassic to Early Cretaceous 
times, plutonism and voI can ism were 
apparently almost continuous, with 
pulses at 170-165 Ma, 145-140 Ma and 
130-115 Ma, and the magmatic front was 
located near the present coast. 
Related to this metallogenic epoch are 
extensive volcanic-hosted stratabound 
Cu deposits and Cu veins hosted in 
Jurassic plutons. Minor veins with Au, 
Ag, Fe, Ni-Co and Mn were also formed. 
From Late-Cretaceous to Paleocene times 
(78-24 , Ma) the magmatic front had 
migrated about 80 km towards the conti­

nent, and a I though magmatIc activity 
was almost continuous, radiometric 
dates show clusters at 70-60 Ma and 45- 
35 Ma. The major ore deposits of the 
region are related to the Oligocene 
pulse, which contains, among others, 
the super giant porphyry Cu deposit of 
Chuqulcamata, and a number of 
epithermal Ag, Au, and Cu veins, poly­
metallic Cu-Au-Ag, Sb, and Co veins, as 
well as minor Cu, Mn and Fe stratabound 
deposits.

The youngest magmatic-metaIlogenic 
epoch is the Miocene to Quaternary 
event, during which the magmatic front 
migrated eastward up to 200 km, to form 
the present Andean high Cordillera and 
Altiplano of Chile-BoIivia-Argentina. 
The most significant mineralization 
associated with this phase consists of 
the large irregular magnetite flows (?) 
of EL Laco volcanic complex, minor Ag, 
Sb and Sn veins in the Nevados de 
Poquis area and numerous S deposits 
associated with volcanic vents.

The landward migration of the 
magmatic front appears to have taken 
place in discrete "Jumps", preceded by 
deformat Iona I phases, and both seem to
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coincide with major reorganization of 
lithospheric plates, In Late Cretaceous 
and Miocene times.

The distribution and variable 
characteristics of metallic ore depos­
its In this region can be related to

particular petrologic association, 
basement tectonics and the local level 
of erosion.

"Research supported by NSERC Grant 
A9036 and SERNAGEOMIN, Chile.

Seismogram Modelling applied to SurfIcla I Sediments

A.G. McKay
35 Edward Street, Dartmouth, Nova Scotia B2Y 2P6

During the past two decades, meth­
ods for dealing with seismological data 
have been refined to the extent that 
our understanding of the structure and 
mechanical properties of large features 
In the lithosphere have been consider­
ably improved. These methods have not 
previously been carried over Into the 
investigation of surflclal sediments of 
the seabed, a field In which seismic 
investigation Is usually restricted to 
the deployment (either high or low In 
the water column) of some type of 
norma I-incidence subbottom profiler.

Such devices are widely used to 
reveal as ‘reflectors' the position (In

time) of discontinuities in the varia­
tion with depth of some mechanical 
property, but they are neither able to 
deal with a continuous variation of 
mechanical properties nor to determine 
seismic velocities.

The use of suitably designed 
multichannel seismic equipment allows 
observations to be made which are 
appropriate for analysis by the methods 
of modern seismology. An example from 
the Beaufort Sea shows that the results 
of this analysis may be quite different 
from those deduced by the application 
of conventional travel-time methods to 
the very same field data.

Contrasting Geology Across the Cradle Brook Thrusts; 
Subaerial vs Marine Precambrian Environments; 

Caledonia Highlands, New Brunswick

M. J. McLeod
Surveys Branch, Department of Forests, Mines and Energy 

Box 1519, Sussex, New Brunswick EOE 1PO
Geo IogIcaI

P.0.

The Cradle Brook fault zone in 
southern New Brunswick separates highly 
deformed Precambrian terranes reflect­
ing radically different geological 
environments. The zone is comprised of 
major southward directed thrusts and Is 
Interpreted to represent, In part, the 
boundary between the Central and 
Eastern volcanic belts of the Caledonia 
Highlands.

The rocks north of the fault have 
been deposited In a subaerial and 
locally subaqueous environment. 
Periods of Intense volcanic activity 
produced voluminous, unsorted felsic 
and mafic tuffaceous deposits, highly 
veslculated mafic flows and extensive

felsic flows. The felsic volcanic 
rocks are mostly oxidized and there is 
little evidence of reworking of 
volcanic debris. Isolated basins are 
represented by finely laminated and 
commonly normally graded fine- to 
medium-grained sedimentary rocks that 
occur as discontinuous units inter­
calated with the volcanic deposits. 
These sedimentary rocks contain varia­
ble amounts of locally derived volcanic 
debris. This stratigraphy has been 
traced to the Central Intrusive Belt 
north of the fault zone.

The rocks south of the fault zone 
have been deposited entirely in a 
marine environment. Periods of intense
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volcanic activity also produced volumi­
nous felsic (commonly pyrItIferous) and 
mafic tuffaceous deposits but these are 
generally finer-grained than those 
north of the fault and are commonly 
reworked producing well-sorted and 
laminated deposits. The volcanic flows 
are mafic and occur as vesiculated 
pillow lavas and hyaloclastItes. 
During intermittent periods of
quiescence, limestone, chert, quartz­
ite, arkose and finely laminated, fine­
grained sedimentary rocks were
deposited. Some of these sedimentary 
units are quite extensive laterally. 
This stratigraphy has been traced east 
to Fundy National Park and correlatives 
exist throughout the Eastern Volcanic 
Belt. Equivalent rocks also exist in 
fault blocks north of the fault along 
the coast near Big Salmon River.

In addition to the differences in

Precambrlan stratigraphy, extensive 
areas south of the fault are underlain 
by small plugs and large bodies of 
felsic and mafic Intrusive rocks, and 
by Cambrian rocks that rest unconform- 
ably on mafic pillow lavas of the 
Eastern Volcanic Belt. Based on a 
limited number of chemical analyses, 
the volcanic rocks north and south of 
the fault zone appear to possess calc- 
alkaline enslalic and tho lei 111c— 
enslmatic affinities, respectively.

The structural and stratigraphic 
relationships Imply that the subaerial 
rocks are older than the marine rocks 
and that the latter are probably near 
the top of the local Precambrlan 
sequence. Limited chemical Information 
and the abundance of Intrusive rocks In 
the subaqueous sequence substantiate 
Juxtaposition of very different geolog­
ical regimes.

The Eastern St. George Batholith - Recent Advances In
Interpretat ion

M.J. McLeod
Geological Surveys Branch, New Brunswick Department of Forests, 
Mines and Energy, P.O. Box 1519, Sussex, New Brunswick EOE 1PO

The St. George Batholith, in 
southwestern New Brunswick, has been 
divided into Devonian (western) and 
Carboniferous (eastern-Mount Douglas) 
granitic segments and major phases In 
each have been partly delineated. 
Mineralization associated with the 
Carboniferous granites consists of 
endocontact Sn, W and Mo bearing 
grelsens and veins, and a few exocon­
tact base metal and possibly Au occur­
rences.

Recent Investigations In the west­
ern part of the Mount Douglas granite 
has revealed three variably textured 
but mappable intrusive phases. These 
are the older medium- to coarse-grained 
seriate blotite granite, equigranular 
fine- to medium-grained blotite granite 
and younger (?) porphyrltlc mlcrogran- 
ite with abundant associated apllte. 
Contacts between various phases are 
generally sharp and less commonly 
gradational Indicating close temporal

relationships. Miarolitlc cavities, 
pegmatites and graphic textures are 
common in all but the equigranular 
granite.

Most of the equigranular granite 
occupies a northeast trending linear 
belt within the central part of the 
seriate unit which Indicates that it 
represents the core of the system. The 
linear nature of this belt and the 
occurrence of an extensive porphyrltlc 
unit next to a dilatant shear zone 
along the northwestern granite 
country rock contact indicates possible 
structural controls on emplacement of 
some younger phases.

The distinction between phases is 
substantiated to some extent by a 
limited number of chemical analyses. 
The western part of the equigranular 
belt, that Is mapped as a separate 
unit, is least differentiated as shown 
by lower SI02 and Li, and higher TIO2 
contents. Rb/Sr ratios are also low.
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The content of these elements In the 
eastern part of the equlgranular belt, 
however, show reverse trends and are 
the most highly differentiated of the 
granites.

Greisen veining and intense alter­
ation of the country rocks were prob­
ably generated by both younger phases. 
This Is demonstrated by the development 
of greisen veins near the apices of 
aplitic and/or porphyrltlc microgranite 
cupolas throughout the area and by 
grelsenizatIon near and alteration of 
the country rocks along the northwest­
ern contact. The disposition of the 
largest and economically most Interest­
ing greisen zones relative to the equi- 
granular granites and the paucity of 
aplitic or porphyrltlc microgranite 
intrusions in these areas provide 
subtle evidence of another source for

mineralIzlng fluids.
These relationships contrast mark­

edly with the ground examined to date 
In the central part of the Mount 
Douglas granite. The distinction 
between seriate and porphyrltlc phases 
of Intrusion cannot be made. The equl­
granular phases have not been found, 
there Is a distinct lack of grelsens 
and more than one phase of seriate 
granitic intrusion have been observed. 
Also, pegmatite pods and large masses 
of granophyre are much more abundant 
and minor amounts of country rock 
xenoliths are ubiquitous in some areas. 
These differences in texture and mode 
of occurrence may reflect magmas that 
were subjected to contrasting crystal­
lization histories as a result of some 
external control of magmas that devel­
oped as separate intrusive phases.

Geological History of the Antigonish Highlands, Nova Scotia

J.B. Murphy, Geology Department, St. Francis Xavier University
Antigonish, Nova Scotia B2G 1CO 

J.D. Kepple, Nova Scotia Department of Mines and Energy 
P.O. Box 1087, Halifax, Nova Scotia B3J 2X1

The Antigonish Highlands Is 
bounded by major tectonic lineaments to 
the north and west (Hollow Fault) and 
to the south (Chedebucto Fault) and is 
unconformably overlain by Devonocarbon- 
Iferous rocks to the east. The high­
lands are predominantly underlain by 
Precambrlan rocks of the Georgeville 
Group with Cambro-Lr. Ordovician (Iron 
Brook (IB) and MacDonald Brook Group 
(MB)) and Upper Ordovician-Lower 
Devonian (Arisalg Group, AG) distri­
buted at the margins of the highlands.

Precambrlan rocks consist of 
subaerially deposited inter layered 
rhyolites, basalts and basaltic ande­
sites overlain by a thick sequence of 
turbldites and minor basalts. The 
stratigraphic content and geochemistry 
of volcanic rocks suggests deposition 
in a basin in an extensional environ­
ment. Closure of the basin in the 
latest Precambrlan resulted In polyde­
formation and greenschlst facies meta­
morphism. Late Precambrlan intrusive

rocks are post-tectonic and consist of 
applnlte (hornblende gabbro), alasklte, 
and mafic dyke swarms. The applnltes 
are spatially associated with major 
faults.

Cambro-Lr. Ordovician rocks con­
sist of fluviatile to shallow marine 
red elastics and fossiI Iferous lime­
stones (IB) and a laterally equivalent 
sequence of bImodal volcanics (MB). 
These rocks unconformably overly the 
Georgeville Group. They were deposited 
in a small pul I-apart basin which was 
formed in a period of transpress Ion 
during the latest stages of the late 
Precambrlan orogeny. These rocks were 
polydeformed probably In the middle 
Ordovician.

The Arisalg group consists of a 
blmodal volcanic sequence interlayed 
with red fluviatile conglomerates and 
oakoses and overlain by foss111ferous 
si Iiciclastles and minor rhyolites. 
The sequence records a marine trans­
gression. The rocks were deposited In
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a extenslonal tectonic environment. 
The southern highlands was deformed by 
NW and NE trending conjugate shear 
zones and intruded by granite plutons

In the middle Devonian. The deforma­
tion and plutonism may be attributed to 
the docking of the Meguma Terrane to 
the south along the Chedabucto Fault.

Varlscan TectonostratIgraphy In the Avalon Terrane 
of Southern New Brunswick

R.D. Nance, Department of GeologlcaI Sciences 
Ohio University, Athens, Ohio 45701

The basement-involved, Varlscan 
fold-thrust belt of coastal southern 
New Brunswick can be attributed to 
dextral transpression associated with 
the regional strike-slip response to 
the Varlscan event in Maritime Canada. 
Varlscan deformation in the vicinity of 
Saint John, strongly influenced 
Westphalian sedimentation within the 
penecontemporaneous Mi spec Group, and 
reflects sustained NW-SE shortening 
that coincides with a major compressive 
bend In the east-west Cobequid- 
Chedabucto fault system, on which there 
was significant right-lateral, 
Westpha11 an dIspIacement.

Within the Mlspec Group, purple to 
green lithic wackes and polymlct con­
glomerates of the Balls Lake Formation 
are the product of alluvial fan sedi­
mentation and display facies depicting 
deposition in proximal to mid-fan, mid­
fan and distal settings. Grey lithic 
arenites of the Westphalian Lancaster 
formation are largely the product of a 
major meandering stream system but 
partially represent overbank sediments 
influenced by the distal fan. Fluctua­
tions In relief of the fan source area 
produced Interflngerlng and occasional 
lateral equivalency of these forma­
tions, while deformat Iona I fabrics 
within Balls Lake conglomerates suggest 
syntectonlc sedimentation. Paleocur- 
rents Imply northwestward progradation 
of the Balls Lake fan into the basin 
drained by the Lancaster fluvial system 
In response to uplift of a south­
easterly source.

The first deformation to affect 
the Mlspec Group (D1), produced NW- 
directed, basement-involved thrust 
faults that structurally Invert

regional stratigraphy. Associated 
lower greenschist facies metamorphism 
accompanied the development of a wide­
spread, SE-dlppIng fabric (S1), vari­
ably expressed as a slaty cleavage, 
protomylonitIc solution cleavage and 
orthomylonltic foliation. The fabric 
locally contains a strong mineral 
llneatlon (L1) of variable orientation, 
and is axial planar to NW-vergent, 
isoclinal minor folds and regional 
overturned structures (F1) that plunge 
gently NE and SW. Continued compres­
sion was accompanied by renewed thrust­
ing (D2) and backthrusting (D3) and 
produced fold trains coaxial with F1 
that verge both NW (F2) and SE (F3) and 
are, in part, conjugate. Associated S2 
and S3 axial planar crenulatlon cleav­
ages overprint S1 and dip SE and NW 
respect Ively.

On-strike variations in deforma- 
tional style and timing with respect to 
metamorphism, coupled with steeply- 
dipping, en echelon zones of intense 
deformation, suggest the fold-thrust 
belt is segmented by right-stepping 
convergent wrench faults synthetic to 
the Cobequld-Chedabucto fault system. 
These faults shallow Into thrusts to 
form positive flower structures, and 
locally terminate Into thrusts asso­
ciated with anomalous NW-SE trends in 
D1 and D2. The regional deformat Ional 
history is consequently attributed to 
Varlscan transpression along downward- 
steepening, en echelon thrust faults 
that subparallel the present Fundy 
shore. Thrust uplift In response to 
Initial transpression is proposed to 
account for the southeasterly source 
area of the syntectonlc, Balls Lake 
alluvial fan. Continued displacement
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and telescoping resulted in structural 
inversion of regional stratigraphy, and 
allowed deposition of the Mi spec Group

in advance of, and subsequent over­
riding by, an allochthonous Variscan 
terrain to the south.

Stratigraphy and Sedimentology of the Oil Shales and 
Associated elastics of the Stellarton Group, Nova Scotia

R.D. Naylor, G.A. Prime and W.D. Smith 
Nova Scotia Department of Mines and Energy 

Halifax, Nova Scotia B3J 2X1

Oil shale units of the east half 
of the Stellarton Basin occur within 
the grey coal-bearing members of the 
Westphalian B-C aged Stellarton Group. 
The upper three members of the 
Stellarton Group (Thorburn, Coal Brook 
and Albion) contain over 40 oil shale 
units. Individual units, some as thick 
as 50 metres, are traceable laterally 
1-5 kIlometres.

Oil shales are typically silicate- 
rich (quartz and clays) with humic and 
algal organic matter comprising up to 
50 per cent (by weight) of the rock.

Lithologies interbedded with the 
oil shales include: 1mm - 2 cm alter­
nating siltstone and claystone couplets 
(F), siltstone with thin (1mm and less) 
parallel sandstone laminae (FI), thinly 
interbedded flaser to lenticular silt­
stone and sandstone (Si), rippled sand­
stone (Sr), discontinuous-crested rip­
ples (Sr-|), weakly undulatory to 
straight-crested ripples (Sr2), bifur­

cating ripples (Sr3), high angle trough 
cross-bedded sandstone (St 1), low angle 
trough cross-bedded sandstone (St2), 
horizontal tabular-bedded sandstone 
(Sh), massive and cross-stratIfled peb­
ble to cobble conglomerate (Gc), coal 
(C) and coaly shale (Cs).

General deposit Iona I settings for 
the above lithologies include open 
lacustrine (oil shales, F), wave- 
influenced delta (FI, SI), distributary 
and wave-influenced delta front (Sr, 
Sr2> Sr3 and St-|), fluvial channel and 
levee (Sti and Fm), alluvial fan - fan 
delta (Gc and ?Sh) and well- and 
poorly-drained swamps (Cs and C). The 
restricted nature of the Stellarton 
Basin allowed for widespread abrupt 
transgressions and regressions of these 
deposit Iona I environments. As a 
result, further 11thostratIgraphic sub­
division of the Thorburn, Coal Brook 
and Albion members could prove 
difficult.

Stratigraphic and Petrochemical Evolution of Late Proterozoic 
Rocks in Southeastern Newfoundland

S.J. O'Brien, Newfoundland Department of Mines and Energy 
P.O. Box 4750, St. J o h n ’s, Newfoundland A1C 5T7 

D.F. Strong, Department of Earth Sciences, Memorial University 
of Newfoundland, Box 4200, St. John's, Newfoundland A1C 5S7 

J. D o s t a l , Department of Geology, St. Mary's University 
Halifax, Nova Scotia B3H 3C3

Late Proterozoic rocks, which lie 
to the southeast of the Dover Fault In 
Newfoundland, display a stratigraphic, 
tectonic and magmatic evolution analo­
gous to that of many Late Proterozoic 
belts of Gondwana, particularly Afro- 
Arabia. In Newfoundland, these rocks 
comprise the Avalon Zone or Avalon

terrane, and are disposed In several 
northeast-trending fault blocks. 
Detailed stratigraphic and chemical 
data permit precise correlations across 
most faults; the major exception Is the 
Paradise Sound Fault. The oldest dated 
rocks the Avalon Zone form a 760 Ma, 
ophloll tic volcanic - t ho lei 111c gabbro
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complex; its relationship to younger 
rocks is uncertain. Subsequent 
volcanicity (630 Ma - 580 Ma) is divis­
ible into at least three volcanologi- 
cally, pet roIogIca11y and geochem i ca11y 
distinct Intervals, locally separated 
by episodes of sedimentation. The 
first Is characterized by the eruption 
of subaqueous and locally subaerial, 
basaltic, rarely andesitic and 
rhyodacltic-rhyolI tic rocks of calc- 
alkallne to mild tho lei 11 f c affinity 
and Intrusion of calc-alkalIne adamel­
lite and granodiorIte. A second inter­
val Is marked by extensive eplclastic 
voI can ism and volcanogenlc sedimenta­

tion together with the extrusion of 
rhyolite and flood basalt of mild alka­
line affinity. A final interval of 
latest Proterozoic age (ca. 590-580) 
(possibly as young as Early Cambrian) 
resulted In peralkaline, bimodal vol- 
canism and rare alkaline to peralkaline 
plutonism. This voI can Ism accompanied 
terrestrial sedimentation locally 
within fault-bounded basins that formed 
In response to strike-slip movements. 
The magmatic evolution is comparlble to 
both Proterozoic and recent Phanerozolc 
orogenic areas such as the Hijaz Arc 
and the Basin and Range Province.

Hadrynlan and Lower Palaeozoic Geology of the Western
Cobequid Hills

G. Pe P i p e r , St. Marys University, Halifax, Nova Scotia B3H 3C3 
D.J.W. Piper, Atlantic Geoscience Center, P.O. Box 1006 

Dartmouth, Nova Scot I a B2Y 4A2

The Hadrynlan Jeffers Formation Is 
the oldest rock group in the western 
part of the Cobequid Hills. Several 
major east-west faults break up the 
succession Into a number of discrete 
structural blocks. The lower part of 
the Formation consists of mafic flows, 
some intermediate and felsic flows and 
pyroclastics, and Interbedded phyl- 
lltes, mudstones and minor carbonates. 
The upper part comprises felsic pyro­
clast ics and volcanic lastIc sediments. 
Both felsic and mafic hypabyssal intru­
sions cut the Formation prior to the 
development of a flat lying cleavage 
associated with local recumbent 
folding. This cleavage is probably 
related to late Hadrynlan strike-slip 
movement along an ancestral Cobequid 
Fault. The cleaved strata are cut by

several granodiorIte and minor granite 
Intrusions, the largest of which (the 
Jeffers Brook pluton) has been dated by 
Donohoe and Wallace as latest 
Hadrynlan. These plutons may be 
located along major strike-slip faults.

Silurian rocks consist of rela­
tively undeformed fossl11ferous mud­
stones and sandstones, and occupy only 
a very small area north of the Jeffers 
Brook Formation at the southern edge of 
the Cumberland Basin. The Devono- 
CarbonIferous Fountain Lake Group is 
not widespread in the western 
Cobequids. Devono-CarbonIferous plu­
tons are localised along major strike- 
slip faults and appear to post date the 
main phase of motion on all but the 
main Cobequid Fault.

Large Mafic Intrusions in Devono-Carboniferous 
Granites Along the Cobequid Fault

G. Pe Piper, St. Marys University, Halifax, Nova Scotia B3H 3C3 
David J . W . Piper, Atlantic Geoscience Centre, P.O. Box 1006 

Dartmouth, Nova Scotia B2Y 4A2

The Cobequid Fault was an active Avalon terranes of Nova Scotia In the
transform fault between the Meguma and Devono-Carbonlferous. Granite plutons
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of probable Carboniferous age that are 
truncated by the western part of the 
Cobequid Fault have very abundant dia­
base ;sills and small diorlte intrusions 
close to the fault. These mafic rocks 
become rare only a few kilometres north 
of the fault. Further east, granite 
plutons contain abundant mafic dykes of 
probable Carboniferous age. These 
mafic rocks largely predate final 
strlkeslip motion on the Cobequid

Fault, and are geochemically distinct 
from the younger Trlassie volcanic 
rocks in the area. Some of the mafic 
rocks are alkaline In character, while 
others are olivine thole!Ites. These 
mafic rocks were tapped from deep 
levels of the lithosphere by the 
Cobequid transform fault. They thus 
provide evidence for a gabbrofc magma 
beneath the major Devono-Carbonlferous 
plutons of the Avalon terrane.

Discordant Blocks of Prince Edward Island: 
Evidence for Seismic Activity In the Lower Permian?

C. Place and H . W . van de Poll, Geology Department 
University of New Brunswick, Fredericton, New Brunswick E3B 5A3

At Wood Islands, Prince Edward 
Island, disrupted bedding containing 
intraformatlonal discordant blocks of 
sandstone and mudstone were encountered 
In the Permo-carbonlferous redbeds. 
Similar discordant blocks were already 
known to be present at Prim Point In 
southeastern Prince Edward Island, and 
their common presence in the redbeds of 
this part of the Island poses an inter­
esting problem as to their origin, 
facies and tectonic significance.

At Wood Islands a zone of chaotic 
bedding is laterally exposed over a 
distance of approximately 175 m. It 
ranges In thickness from a single sur­
face to an Interval of up to 1.5 m. 
This zone has a locally erosive lower 
contact and an upper contact that Is 
conformable to the bedding above. The 
matrix of the bed is mudstone, a mix­
ture of mudstone and sandstone, and/or 
pebbley sandstone. Well developed 
internal bedding is absent. Within the 
limits of exposure a total of ten dis­
cordant blocks are seen.

These discordant blocks can be 
readily identified in outcrop by their 
angular discordant relationships with 
the enclosing strata. Their maximum 
dimensions range from 0.5 m to 4 m, and 
the grain size within the blocks ranges 
from mudstone to medium grained 
sandstone.

The majority of discordant blocks 
have the following features In common:
1) Internal bedding and sedimentary

structures Including graded beds, 
ripple cross beds, porting llnea- 
tion, load casts, and bioturbation 
features can be present.

2) Internal bedding of the blocks 
appears undlstorted indicating that 
they represent blocks of sediment 
unaffected by disruption.

3) Smooth to Irregularly shaped "flow 
markings" are common over the entire 
outer surfaces of the blocks.

4) Commonly present also on the 
bounding outer surfaces are thin 
"films" of mudstone.

5) A rounded convex surface suggesting 
a rotational slump origin commonly 
characterize these blocks.

6) The blocks appear confined to a 
single stratigraphic interval which 
may extend at least 20 km from Prim 
Point to Wood Islands, and possibly 
beyond.

Internal bedding of discordant 
blocks may be upright, inclined or even 
overturned with respect to the 
enclosing strata.

Features not necessarily asso­
ciated directly with the discordant 
blocks but always found In close prox­
imity to them are a variety of 
dewatering, sediment filtration and 
sediment Intrusion structures.

Present hypotheses for the origin 
of these discordant blocks include:
1) mass flow transport
2) intrastratal disruption
3) local slumps into fluvial channels
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from bank undercutting, and 
4) "sand boulders" deposited in the 

fluvial regime during flood.
Based on the available evidence, a 

mass flow origin related to slumping Is 
favoured here. The slumping may have 
been Induced by earthquakes, tectonic

Geology and Mineralization of 
MetavoI can Ic-MetasedImentary Comp I ex

Cape Breton

or erosional oversteepening or a combi­
nation of these and other factors. 
Their presence In the redbeds of Prince 
Edward Island could have an Important 
bearing on the understanding of the 
tectonic evolution of the basin during 
Early Permian times.

the Western Highlands 
ChetIcamp-Pleasant Bay Area,

IsI and

H.E. Pllnt, K.A. Connors, R.A. Jamieson 
Dalhousle University, Geology Department 

Halifax, Nova Scotia B3H 3J5

Funded by EMR Contract No. 0ST85-00078 
Geological Survey of Canada 

Economic Geology and Mineralogy Division

Geological mapping at a scale of 
1:10,000 has been carried out In the 
western Highlands volcanic-sedimentary 
Complex and Pleasant Bay Complex (map 
sheets 11K/10, 11K/11 and 11K/15) In 
order to (1) define their deposit Iona I 
and structural stratigraphy in detail, 
(2) determine their relative and 
'absolute' ages and (3) examine the 
nature of the contact between the 
complexes.

The western Highlands volcanic­
sedimentary complex (WHVS Complex) con­
sists of low-grade (greenschlst) meta­
vo I can I c rocks and low-to-hIgh-grade 
metasedimentary rocks. The meta­
vo I can I cs are dominated by sheared, 
plagioclase, crystal metatuffs inter- 
layered with metabasites, metafelsites 
and chlorite schists. A previously 
unrecognized pillow basalt sequence has 
also been mapped locally within the 
sequence. The metasedImentary litholo­
gies have been divided into (1 ) a  low 
grade package of interbedded pelltes, 
semipelltes and psammites (2) a medium 
grade, dominantly pelltlc package, (3) 
a medium grade, dominantly semlpelltlc 
package and (4) a relatively higher 
grade prophyroblastic, pelltlc package

interbedded with semlpellte. From west 
to east metamorphlc grade changes 
through chlorite, biotlte, garnet and 
staurollte (+ andalusite) grade.

The dominant lithologies of the 
Pleasant Bay Gneiss Complex are: (1) 
blot Ite-bearing schists and parag- 
neisses, (2) amphibolite and granitic 
pegmatite, (3) felslc, muscovlte-rIch, 
garnet-bearing (ortho?) gneiss and (4) 
granodloritic orthogneiss, all of which 
are Intruded by biotlte- granodlorIte. 
Metamorphism to at least lower 
amphibolite grade is Indicated by well 
preserved kyanlte porphyroblasts In 
local, highly pelltlc zones.

Field relations give no clear 
Indication of the depositlonal age of 
the WHVS Complex. No evidence has been 
found for a geological discontinuity 
between the WHVS Complex and the 
Pleasant Bay Gneiss Complex suggesting 
that they may represent a continuous 
sequence. The nature of the transition 
zone between the complexes requires 
further investigation. A r 4 9 / A r 9 9  
dating of mineral separates is cur­
rently In progress In order to gain 
some Indication of metamorphlc cooling 
ages for the complexes.
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Lithoprobe East: Marine Deep Seismic Reflection Results 
Across the Appalachians North of Newfoundland

G. Quintan, Department of Earth Sciences 
Memorial University of Newfoundland, St. John's, Newfoundland 

A1B 3X5, and The LIthoprobe East Group

Approximately 2600 km of 30-fold 
marine deep seismic reflection data, 
recorded to 15-20 seconds two-way 
travel time (approximately 50-60 km 
depth), have been gathered north of 
Newfoundland and across the adjacent 
continental shelves and basins since 
the fall of 1984. These data, which 
provide the critical third dimension 
needed for interpreting deep crustal 
tectonics, have profoundly Influenced 
our Interpretations of surface and 
near-surface geology. In particular, 
lines 84-1 and 84-2, which cross all of 
the major geological zones defined in 
Newfoundland, were positioned with the 
aim of relating deep crustal structure 
to surface geology. A preliminary 
geological Interpretation of the 
seismic results Is currently In press.

Our preliminary interpretation 
tentatively established: the under­
thrust eastern limit of the stretched 
Grenville continental craton, which 
underlies the Humber and western 
Dunnage zones; the allochthonous nature 
of at least the western portion of the 
Dunnage zone; a tectonically disrupted 
Moho beneath the Humber zone; and the 
vertical nature of the Dover Fault,

which separates the Gander and Avalon 
zones. The Bale Verte Lineament 
(boundary between the Humber and 
Dunnage zones) and the Gander River 
Ultramafic Belt (boundary between the 
Dunnage and Gander zones) have no deep 
crustal expression, suggesting that 
they are allochthonous features.

We have Identified three seis- 
mlcally continuous lower crustal blocks 
beneath the Newfoundland Appalachians. 
(1) The Grenville craton, traced from 
surface exposures In Labrador, contin­
ues beneath the foreland basin and the 
Humber zone, and in fact extends 70 km 
eastward beneath the Dunnage zone. 
Beneath the Humber and Dunnage zones, 
the Grenville craton thins eastward, 
reflecting late Precambrlan stretching 
and rifting. (2) A lower crustal block 
of uncertain affinity (continental?) 
underlies the eastern Dunnage and 
Gander zones. This "Gander" block 
appears to have a "col I is Iona I" rela­
tionship with the Grenville craton to 
the west. (3) Avalon lower crust 
exhibits a markedly different seismic 
character from the "Gander" block to 
the west, from which it is abruptly 
separated by the Dover Fault.

Tectonism of the Eastern Cape Breton Highlands Metamorphic
Units, N.S.

R.P. Raeslde and S.M. Barr, Department of Geology 
Acadia University, Wolfvllle, Nova Scotia BOP 1XO

The eastern two-thirds of the Cape 
Breton Highlands are composed of a wide 
variety of deformed and metamorphosed 
stratified and plutonic rocks. 
Extending throughout much of the area 
is a sequence of metamorphosed clastic 
and mafic volcanic rocks, Informally 
termed the Ingonish River sedimentary 
unit. Analysis of the structural ele­
ments indicates that these rocks have

undergone a relatively simple deforma­
tion In the north, producing a tightly 
folded sync 11 nor I urn which plunges gen­
tly to the southwest. In the south, 
the same units can be traced Into an 
Isoclinal near-vert leally plunging 
fold, which may Indicate some component 
of strike-slip tectonics. In the 
extreme northeastern Highlands, the 
rocks of the Money Point and Cape North
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Groups which lie along the northwestern 
side of the Aspy Fault display similar 
lithologies, and have been deformed by 
two episodes of near-horizontal coaxial 
penetrative deformation.

Extensive areas of plutonic rocks 
have also undergone regional fabric­
forming deformation. Plutons In the 
southeastern Highlands ranging in age 
from 752 to 386 Ma are tectonically 
foliated and are typically elongate 
parallel to the regional trends.

Metamorphlc grade Increases toward 
the centre of the Highlands from the 
south and east. Chlorite grade meta- 
volcanlc rocks are exposed In the 
extreme south and near Ingonish, but 
most of the stratified rocks have been 
metamorphosed to amphibolite facies. 
Bathozone 4 assemblages (sill!man Ite + 
staurollte) are preserved south of the

Aspy Fault, bathozone 5 assemblages 
(kyanlte + staurollte) have been iden­
tified north of the fault. Throughout 
the southern part of the area, exten­
sive retrograde muscovite indicates 
prolonged lower amphibolite (Acadian?) 
metamorphism.

The central Highlands are under­
lain by gneisses which preserve porphy- 
roblasts which indicate an earlier 
crenulation event before the main 
regional metamorphism. The north­
western Highlands display very complex 
foliation trends, indicating they may 
have been subjected to repeated 
deformat ion.

All areas have been affected by 
brittle Carboniferous deformation, 
which is best displayed in peripheral 
deposits of sedimentary rocks.

Geological Mapping of the North Mountain, Northern Cape Breton
H i ghIands, Nova Scot i a

R.P. Raeslde, S.M. B a r r , C.£. White and F.A.R. Dennis 
Department of Geology, Acadia University, Wolfvllle, Nova Scotia

BOP 1X0

Geological mapping in the north­
ernmost Highlands of Cape Breton Island 
during 1985 continued a project which 
involves mapping and petrologic studies 
of the Precambrlan and Paleozoic 
crystalline rocks of the entire 
Highlands. The 1985 map area consists 
of two zones of contrasting lithologic 
character. The bulk of the area, west 
and north of major fauIt/myIonite 
zones, is underlain by the "western 
gneisslc complex", a complex assemblage 
of quartzofeldspathlc gneiss, amphi­
bolite and syenltlc gneiss. 
Anorthosite occurs In small plutons and 
dykes within the gneisslc complex. Our 
mapping has redefined the distribution 
of previously mapped anorthosite, 
identified the presence of a major 
additional body, and established the 
intrusive relationship between 
anorthosite and the gneisslc complex. 
Mappable bodies of monzodiorlte occur 
in apparent close association with 
anorthosite in the southern part of the

map area. These are intruded by abun­
dant dykes and small plutons of syenite 
and granite. Syenite also forms a 
large intrusion In the northern part of 
the map area. This unit is particu­
larly significant because the Meat Cove 
zinc deposit and other sulphide show­
ings occur in association with marble 
xenoliths within the syenite.

The map area south and east of the 
major fault zones includes two major 
units of stratified rocks: the predomi­
nantly gneisslc Cape North Group and 
the predominantly schistose Money Point 
Group. These groups were originally 
Identified by previous workers on the 
Cape North Peninsula but can be traced 
south from the peninsula in a continu­
ous belt for at least 15 km. The rocks 
of the Cape North Group include a wide 
variety of lithologies, but are charac­
terized by the ubiquitous presence of 
gneisslc semlpelitic and politic litho­
logies. In addition, there are sub­
stantial amounts of amphibolitic rocks,



M A R IT IM E  SEDIMENTS AND A TLA N TIC  GEOLOGY 202

and smaller amounts of psammitic and 
calcareous lithologies. All of these 
lithologies are abundantly intruded by 
granitoid sheets and lenses. The Money 
Point Group consists of low to medium 
grade pel I tic and semi pell tic rocks 
with minor amounts of psammitic and 
mafic rocks. The predominantly vol­
canic sections of the Money Point area 
do not occur In the area to the south. 
All the rock types In the group are

closely interbedded and It has not been ' 
further subdivided.

In addition to the lithologies 
described above, abundant granitic 
plutons and granitic and mafic dykes 
are found throughout the map area. 
Rhyolites and associated units of the 
Flsset Brook Formation occur locally 
around the periphery of the crystalline 
rocks.

Isotopic Constraints on the Genesis 
of the Gays River Pb-Zn Deposit*

C. Ravenhurst, P. Reynolds, M. Zentil/i 
Department of Geology, Da Ihous i e University 

Halifax, Nova Scotia B3H 3J5 
and S. A k a n d e , University of I lor in, I lor In, Nigeria

I zed 
613C

The Gays River deposit is the 
largest carbonate-hosted lead-zinc 
deposit known in the Mississippi an 
Windsor Group of Atlantic Canada. 
Isotopic data pose constraints on the 
possible genetic models that can be 
applied to the basin and elsewhere.

Ore-stage calcites are character- 
by very uniform 6 °0 and 

values. The 6180smow of water In 
eqilibrium with these calcites at 170°C 
(the fluid Inclusion homogenization 
temperature) was +3.3 °/oo. The oD of 
the fluid inclusion fluids Is -39 °/oo. 
The fluid Isotopic composition indi­
cates a basinal brine very close to the 
field representing typical Mississippi 
Valley Type deposits.

The ore fluid was probably com­
pletely reduced at the depositional 
site by organic compounds present. The 
isotopic composition of carbon in ore- 
stage calcites suggests that the carbon 
budget was dominated by this organic 
material. As expected in a reducing

environment, ore-stage sphalerite and 
galena have s34g values which mimic the 
nearby (assumed source) sulfate rocks 
( = +14 °/oo).

Strontium and lead isotopic analy­
ses were done on gangue minerals and 
galena respectively. Cambro-Ordivlcian 
Meguma Group metasediments possibly 
mixed with Devonian granites, or deriv­
atives of these - the Horton Group 
elastics, appear to be the likely 
source rock(s) on the basis of the 
strontium and lead data.

Our data so far suggest that the 
Gays River deposit formed epI genetical- 
ly due to the influx of a hot sulfate 
bearing, Pb-Zn rich fluid from a 
clastic source, that was subject to 
reducing conditions of diminishing or 
fluctuating strength at the deposi­
tional site.

^Supported by NSERC, Petrocanada, 
and G.S.C. Econ. Geol. Div., (contract 
no. OST-00052) under the Canada-Nova 
Scotia Mineral Development Agreement.

Pre-Confederation Historical Seismicity of Nova Scotia 
With an Examination of Selected Later Events

A. Ruffman and J. Peterson
Geomarlne Associates, P.0. Box

A recent four-month archival, con­
tract research program for the Earth 
Physics Branch of the Canada Department

1, Halifax, Nova Scotia B3J 2L4

of Energy, Mines and Resources has 
investigated the historical seismicity 
of Nova Scotia from 1752-1867. Long
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runs of all available Issues of long- 
publishing Halifax newspapers were 
scanned for all earthquakes and 
tsunami.

All earthquake references were 
extracted to ascertain the usefulness 
of the newspaper and the degree to 
which the Journal covered seismic 
events, or simply used them as fillers, 
if at all. The Halifax ’Roval Gazette' 
was found not to detail local news or 
local earthquakes very well in the 
period of 1752 to 1813 when the Halifax 
Acadian Recorder became the local news­
paper of record. The Acadian Recorder 
was found to be much better for the 
study. A twenty-year period of the 
Yarmouth Herald was also scanned from 
1848 to 1867 to guage the comparative 
coverage and to sample the Province at 
the southwest end where more earth­
quakes appear to have been felt over 
the last 200 years. Some 450 refer­
ences were extracted In the study.

Prior to this study, only three 
tsunami were known to have Impinged on 
the shores of Newfoundland; now three 
newly-documented tsunami are known to 
have affected the shores of Nova Scotia 
at Liverpool, in the Yarmouth area and 
at Cape North. A fourth tsunami has 
been documented for Newfoundland.

Some eight newly-documented earth­
quakes have been defined for Nova 
Scotia; two or three ‘ghost* or erro­
neous events have been defined. One 
seismic event that may be related to a 
meteorite has been found. Significant 
new data for some ten previously-known 
Nova Scotia events have been found. 
Similarly, about 16 apparently newly- 
documented events for New Brunswick, 
Maine and Upper Canada may have been 
found with new data on some 14 other 
previously-known events in these areas. 
Only three previously-known events 
failed to yield new data when event- 
specific newspaper searches were done.

Comparison of Auriferous Structures In New Brunswick and Their 
Relationship to Tectonostratigraphic Zone Boundaries

A.A. Rultenberg, Geological Surveys Branch 
New Brunswick Department of Forests, Mines and Energy 

P.O. Box 1519, Sussex, New BrunswIck EOE 1PO

Gold occurs In several distinct 
geologic environments In New Brunswick. 
These include Late Precambrian and 
Early Ordovician, auriferous volcano- 
genic stratiform base metal sulphide 
deposits, auriferous porphyry copper 
deposits and a great variety of 
auriferous veins and stockworks in 
rocks ranging in age from Late 
Precambrian to Carboniferous. Only the 
auriferous veins and stockworks are 
discussed in this paper. The greatest 
concentration of these deposits are 
along the faulted margins of the major 
tectonostratigraphic zone or terrane 
boundaries in the province. The 
characteristics of the various 
auriferous structures reflect the com­
plex deformat Iona I histories of each of 
these tectonically active belts.

Numerous auriferous quartz ± 
carbonate ± sulphide veins and stock-

works cutting rocks ranging In age from 
Ordovician to Devonian, have been 
reported in the northern Miramichi and 
Elmtree zones. The greatest concentra­
tion of these veins Is between the 
northeast striking Rocky Brook 
Millstream and northerly striking 
Antinouri Lake faults. Most veins in 
this area appear to fill northwest 
striking extension fractures associated 
with the Rocky Brook dextral wrench 
fault system, which separates the 
Miramichi and Elmtree zones. All the 
known auriferous veins in this area are 
in the contact aureoles of Devonian 
granitoid intrusions which were 
emplaced immediately after the Acadian 
orogeny.

Several recently discovered gold 
prospects of economic interest in 
northern New Brunswick occur In north­
east striking, steeply dipping,
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dllatent shear zones that developed 
during the final stages or Immediately 
after the Acadian orogeny. These occur­
rences Include the Smith Prospect at 
UpsaI quitch River, the deposit dis­
covered by Lacana Mining Corporation 
near Alclda and the Hickey Showing 
north of Alcida. The Smith prospect Is 
In a dllatent shear zone that cuts 
Silurian, intensely deformed siltstone 
and Iimestone and that is intruded by 
mafic dykes and sills. The mafic 
intrusions are associated with a promi­
nent splay of the Rocky Brook 
Mi 11st ream Fault. Gold is associated 
with disseminated pyrlte and locally 
hematite-rich veins. The Lacana 
Deposit occurs along the intensely 
sheared unconformable contact of the 
Ordovician Elmtree Group and Silurian 
Chaleurs Group, in the Elmtree Zone. 
Sheared mafic intrusions are common In 
this area. The Lacana shear zone Is 
cut by numerous quartz-carbonate vein- 
lets and contains abundant disseminated 
pyrite, argentiferous galena,
sphalerite and stibnite.

In the northwestern part of the 
Magaguadavlc - St. Croix Zone, there 
are several distinct types of gold- 
bearing veins. Gold- and scheellte- 
bearing quartz-carbonate veins occur in 
the contact aureole of the Devonian 
Pokiok Batholith and its satellite 
plutons north and northeast of the Lake 
George Antimony Mine. Auriferous 
argil lie alteration haloes with abun­
dant arsenopyrlte and bismuth minerals 
envelop northwest-striking, thin quartz 
veins that are cut by easterly-striking 
stIbnlte-bearIng quartz veins In the 
Lake George Antimony Mine. The host- 
rocks for both these types of gold 
occurrences are tightly folded Silurian 
greywacke and slate.

AurIferous quartz-pyrIte-chaI copy- 
rite veins occur in prominent northeast 
striking, steeply dipping, dllatent 
shear zones in the Mascarene Peninsula 
along the southern margin of the Maga- 
guadavic - St. Croix Zone. The host-

rocks are Silurian mafic and felslc 
volcanic, and sedimentary rocks.

Auriferous quartz ± arsenopyrlte 
veins are common in Early Ordovician 
pel I tic metasediments along the 
southern margin of the Cookson Zone 
northeast of St. Stephen In southern 
New Brunswick. The veins occur in 
northeast striking, steeply dipping 
dllatent shear zones and in the crests 
of prominent steeply plunging cross 
folds associated with the shear zones.

A variety of gold-bearing veins 
and stockworks have been found along 
the southern margin of the Caledonia 
Zone, immediately north of the Cobequid 
- Chedabucto Fault. Northeast 
striking, steeply dipping quartz- 
hematite veins cut Late Precambrian 
polydeformed, rhyolite at Dipper 
Harbour, southwest of Saint John. 
Older folded quartz veins In these 
rocks are not auriferous. Auriferous 
quartz-carbonate ± base metal sulphide 
veins and stockworks occur in 
Carboniferous sandstone and conglomer­
ate that unconformably overlie late 
Precambrian rhyolite at Little Dipper 
Harbour. The veins strike roughly 
perpendicular and parallel to the axes 
of easterly trending, gently plunging 
folds that are overturned to the north. 
In the Cape Spencer - Mi I I lean Lake 
area, east of Saint John, auriferous 
pyrite and locally hematite are asso­
ciated with quartz veins and stockworks 
that occur mostly along the crests of 
gently north-northeast or south- 
southwest plunging D2 folds that deform 
a gently dipping penetrative fabric 
(S-|) in Carboniferous and/or older 
arglllitlzed and siliclfled arkoslc 
sandstone and conglomerate. The arkose 
unconformably overlies Precambrian or 
younger granite and granodlor Ite. The 
D2 folds are associated with easterly- 
and westerly-dipping thrust faults. In 
addition to veins along D2 fold crests, 
there are others roughly perpendicular 
to D2 fold axes.
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Syndepos11Iona I Evaporlte Diapirism and the Effects on 
Sedimentation In the Permo-Carboniferous Strata of the Northeastern 

Part of the Cumberland Basin of Nova Scotia

R.J. Ryan, Nova Scotia Department of Mines and Energy 
P.0. Box 1087, Halifax, Nova Scotia B3J 2X1

The major structural features of 
the northeastern part of the Cumberland 
Basin trend east-west. The features 
Include the Cobequld Highlands, the 
Tatamagouche Sync line, the Claremont- 
Malagash Anticline and the Wallace 
Sync line (Canfield Dome).

Within the northeastern part of 
the Cumberland Basin there are two 
styles of evaporlte diapirism: (a) 
fault-related diaplrlc anticlines, i.e. 
Claremont-Malagash Anticline and (b) 
concentric evaporlte domes, i.e. 
Canf ield Creek.

A north-northwest paleocurrent 
direction is dominant in the Namur I an 
to early Permian strata of the eastern 
part of the Tatamagouche Syncline. The 
paleocurrent data for the western part 
of the Syncline are blmodal with a 
division of flow at approximately the 
synclinal axis. The flow direction on 
the southern IImb is to the north- 
northwest. However, on the northern

limb the direction of flow Is to the 
east-southeast. This Indicates the 
Influence of a possible topographic 
high developing to the northwest due to 
uplift in the vicinity of an evaporlte 
d l ap l r .

The southeastward flow directions 
are found In progressively older strata 
towards the west suggesting that 
diapirism of the Windsor Group evapo- 
rites initiated during the Westphalian 
B in the west but not until the 
Stephan I an in the west. The divergent 
paleocurrents provide a useful Indi­
cator that Windsor Group evaporlte 
diapirism migrated through time from 
west to east.

The unlmodal distribution of 
paleocurrent determinations in the 
Canfield Creek dome area suggests 
diapirism postdated sedimentation of 
the surrounding Upper Carboniferous 
strata (Westphalian C).

Recent Developments In the Sedlmentology and Stratigraphy of the 
Avalon of New England : The Boston Basin

A.D. S o c c l , and G.W. Smith, Department of Geology 
Ohio University, Athens, Ohio 45701

The Boston Basin is fault-bounded 
and similar In size to modern basins 
situated on the Antarctic shelf. It Is 
similar to the late Hadrynian Avalon 
succession of Newfoundland and is 
floored by a late Precambrlan calc- 
alkallne granite that records Avalonian 
deformation and Is Intrusive into older 
metamorphic/plutonlc basement. This 
granite is dlsconformably overlain by 
late Precambrlan blmodal vocanics that 
are conformably and dlsconformably suc­
ceeded by 3,000+ m of Precambrian- 
Cambrian conglomerates, diamictites, 
sandstones, siltstones, and shales col­
lectively known as the Boston Bay

Group. Overlying the Boston Bay Group 
are Cambrian sandstones, siltstones, 
and shales containing an Acado-Baltlc 
trIloblte fauna.

The existing stratigraphy of the 
Boston Basin Is both confusing and 
cumbersome because original strati­
graphic subdivisions of the Boston Bay 
Group are vaguely defined and difficult 
to discern In the field. Consequently, 
stratigraphic units have been subject 
to misI dent IfI cat Ion and, on occasion, 
structure has been Invoked to account 
for stratigraphy. The sedimentologlcal 
history of the Boston basin is conse­
quently confused as evidenced by the
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sheer volume and variety of Interpreta­
tions in the literature. In addition, 
Investigations have tended to concen­
trate on the upper part of the succes­
sion and were often short-lived.

Recent research on the strati­
graphy and sedlmentologlcal history of 
the Boston Basin has centered around 
cataloguing what Is present, Identi­
fying and mapping facies patterns and 
textures, compiling data on paleo-flow 
vectors, compiling petrographic and 
geochemical data to assess provenance 
and tectonic settings, and comparing 
the above Information with similar data 
from other late Precambrian basins 
situated on "Avalon" terrain.

Our preliminary findings suggest 
that the Boston Basin formed during the 
breakup of a narrow, remnant passive 
margin shelf during a late Precambrian 
subduct ion event (Avalonian Orogeny). 
Rapid sedimentation of large volumes of 
volcanic, plutonic and sedimentary 
detritus from nearby highlands was

largely by way of gravitational mecha­
nisms. A rifting phase recorded by 
high sodium andesitic and/or basaltic 
dikes, sills, and flows was contempo­
raneous with and post-dated basin fill­
ing. Latter stages of basin filling 
were characterized by sandstones and 
siltstones, some of which contain late 
Precambrian acritarchs. The succession 
terminates with an Acado-BaltIc, 
trIloblte-bearing Cambrian sandstone- 
si I tstone-shale sequence of shallow 
marine affinity, although the nature of 
the transition Is not clear.

The geometry of the succession 
appears to be that of a fan which 
records either a continuous but noisy 
rise in eustatic sea level coupled with 
subsidence and/or pulses of sedimenta­
tion throughout the late Precambrian 
and Cambrian. From a sedlmentologlcal 
perspective there appears to be no 
requirement for the Avalon platform to 
have been exotic to North America.

Basis for Distinguishing Different Terranes Within 
"Avalon I a" In Maine and New Brunswick

D.B. Stewart, National Center 959, U.S. Geological Survey
Reston, Va. 22092

Remnants of a non-North American 
continent form a composite terrane in 
New England and New Brunswick charac­
terized by shelly Atlantic fauna 
(equivalent to the Baltic, Celtic, 
Acadian, or Rhenish faunas of various 
authors) in Paleozoic sedimentary cover 
sequences that were deposited upon one 
or more Precambrian basements. Within 
this composite terrane, at least two 
distinctive IIthotectonlc terranes were 
shuffled together before to or during 
accretion to the North American craton 
along strike-slip faults that were 
subsequently intruded by Acadian 
plutons.

Fragments of a terrane corre­
sponding to the Avalon terrane of 
eastern Newfoundland occur in New 
Brunswick in long belts in the 
Caledonian Highlands and Kingston 
Peninsula. These belts consist of Late

Proterozoic plutonic and bI modal vol­
canic rocks unconformably overlain by 
thin fossl11ferous Cambrian and 
Ordovician rocks of shallow marine 
origin. No Silurian or Devonian cover 
rocks are present. This type of ter­
rane is widespread in eastern 
Massachusetts and Rhode Island, but 
absent in Maine.

The second distinctive lithotec- 
tonic terrane occurs along the coast of 
Maine and extends northeast across 
southern New Brunswick. It consists of 
highly deformed and metamorphosed 
sialic Precambrian rocks overlain by 
poorly dated, but less deformed, Upper 
Proterozoic to Ordovician Interbedded 
feldspathlc and manganlferous sedi­
mentary rocks and bimodal volcanic 
rocks that are metamorphosed to green- 
schist facies assemblages. These rocks 
are in turn overlain by thick sequences
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of weakly metamorphosed Lower Silurian 
to Lower Devonian bImodal volcanic 
rocks and shallow marine sedimentary 
rocks containing shelly Atlantic fauna.

Another possible 11thotectonic 
terrane within the composite terrane 
consists of thick Ordovician black 
sulfldlc slates and thin sandstones, 
but the shelly fossils obtained so far 
may not be diagnostic of Atlantic 
origin. The black slate IIthotectonic 
terrane is located between terranes 
with typical North American or Atlantic

faunas in both Maine and New Brunswick. 
Meguma Is still another IIthotectonic 
terrane of early Paleozoic age that 
might be considered a component of the 
composite terrane.

The boundary between Grenville 
basement of cratonic North America and 
other younger (?) basements "outboard" 
of the craton need not coincide with 
the boundary between North American and 
Atlantic faunas found in the lower 
Paleozoic cover sequences.

Regional Tectonic Implications of the Lithoprobe East Marine Deep 
Seismic Reflection Line Across the Northern Canadian Appalachians

G. Stockmal, Geological Survey of Canada, Atlantic Geoscience 
Centre, Bedford Institute of Oceanography, P.0. Box 1006 

Da rt mo ut h, Nova Scotia B2Y 4 A 2 , and The Lithoprobe East Group

In the fall of 1984, as the ini­
tial stage of a presently ongoing pro­
gram, over 450 km of marine deep seis­
mic reflection data were recorded to 15 
seconds two-way travel time across the 
Appalachian Orogen, northeast of 
Newfoundland. The seismic line, which 
crosses all of the major geological 
zones of the northern Canadian 
Appalachians, was positioned with the 
aim of relating deep crustal structure 
to surface geology. A preliminary 
geological Interpretation of the seis­
mic data is currently In press.

The preliminary Interpretation, 
which tentatively established the 
underthrust eastern limit of the 
stretched Grenville continental craton, 
the allochthonous nature of at least 
part of the Dunnage zone, and a 
tectonically disrupted Moho, has major 
regional tectonic implications. In 
light of recent near surface geological 
interpretations, we have considered 
possible plate tectonic configurations 
for the evolution of the orogen, which 
will satisfy the seismic observations 
and simultaneously explain the major 
regional change In structural geometry 
and sense of vergence between 
Newfoundland and the Gaspe Peninsula as

well as the development of the arcuate 
Anticosti foreland basin.

Our preferred interpretation 
Involves initial contInent/arc colli­
sion between the offset Grenville 
craton (Precambrlan rifting is known to 
have produced a 300-400 km right- 
lateral offset In the margin, which Is 
preserved as the Quebec Reentrant and 
the St. Lawrence Promontory) and a 
relatively straight eastward dipping 
subduct Ion zone to produce the Taconian 
Orogeny. Acadian shortening in 
Newfoundland was then accommodated by 
lithospheric del am I nation of the lower 
lithosphere beneath the Grenville of 
the St. Lawrence Promontory with simul­
taneous tectonic wedging of the lower 
lithosphere which formerly underlaid 
the Dunnage back-arc basin. To the 
south, in New Brunswick and Quebec, 
further Acadian emplacement of the 
overthrust wedge onto the craton 
occurred. Major Acadian overthrusting 
in the northwestern Mar I times is 
supported by recent geological and 
geophysical observations, although the 
relative partitioning of Taconian 
versus Acadian shortening remains a 
problem.
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sheer volume and variety of Interpreta­
tions in the literature. In addition, 
Investigations have tended to concen­
trate on the upper part of the succes­
sion and were often short-lived.

Recent research on the strati­
graphy and sedimentologlcal history of 
the Boston Basin has centered around 
cataloguing what Is present, Identi­
fying and mapping facies patterns and 
textures, compiling data on paleo-flow 
vectors, compiling petrographic and 
geochemical data to assess provenance 
and tectonic settings, and comparing 
the above Information with similar data 
from other late Precambrlan basins 
situated on "Avalon" terrain.

Our preliminary findings suggest 
that the Boston Basin formed during the 
breakup of a narrow, remnant passive 
margin shelf during a late Precambrlan 
subduct ion event (Avalonian Orogeny). 
Rapid sedimentation of large volumes of 
volcanic, Plutonic and sedimentary 
detritus from nearby highlands was

largely by way of gravitational mecha­
nisms. A rifting phase recorded by 
high sodium andesitic and/or basaltic 
dikes, sills, and flows was contempo­
raneous with and post-dated basin fill­
ing. Latter stages of basin filling 
were characterized by sandstones and 
siltstones, some of which contain late 
Precambrlan acritarchs. The succession 
terminates with an Acado-Baltic, 
trIlobite-bearIng Cambrian sandstone- 
si Itstone-shaIe sequence of shallow 
marine affinity, although the nature of 
the transition is not clear.

The geometry of the succession 
appears to be that of a fan which 
records either a continuous but noisy 
rise in eustatic sea level coupled with 
subsidence and/or pulses of sedimenta­
tion throughout the late Precambrlan 
and Cambrian. From a sedimentologlcal 
perspective there appears to be no 
requirement for the Avalon platform to 
have been exotic to North America.

Basis for Distinguishing Different Terranes Within 
"Avalon I a" in Maine and New Brunswick

D.B. Stewart, National Center 959, U.S. Geological Survey
Re s t o n , Va. 22092

Remnants of a non-North American 
continent form a composite terrane In 
New England and New Brunswick charac­
terized by shelly Atlantic fauna 
(equivalent to the Baltic, Celtic, 
Acadian, or Rhenish faunas of various 
authors) in Paleozoic sedimentary cover 
sequences that were deposited upon one 
or more Precambrlan basements. Within 
this composite terrane, at least two 
distinctive IIthotectonic terranes were 
shuffled together before to or during 
accretion to the North American craton 
along strike-slip faults that were 
subsequently intruded by Acadian 
plutons.

Fragments of a terrane corre­
sponding to the Avalon terrane of 
eastern Newfoundland occur in New 
Brunswick In long belts In the 
Caledonian Highlands and Kingston 
Peninsula. These belts consist of Late

Proterozoic plutonlc and blmodal vol­
canic rocks unconformably overlain by 
thin foss11 Iferous Cambrian and 
Ordovician rocks of shallow marine 
origin. No Silurian or Devonian cover 
rocks are present. This type of ter­
rane Is widespread in eastern 
Massachusetts and Rhode Island, but 
absent in Maine.

The second distinctive IIthotec­
tonic terrane occurs along the coast of 
Maine and extends northeast across 
southern New Brunswick. It consists of 
highly deformed and metamorphosed 
sialic Precambrlan rocks overlain by 
poorly dated, but less deformed, Upper 
Proterozoic to Ordovician Interbedded 
feldspathlc and manganlferous sedi­
mentary rocks and blmodal volcanic 
rocks that are metamorphosed to green- 
schist facies assemblages. These rocks 
are In turn overlain by thick sequences
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of weakly metamorphosed Lower Silurian 
to Lower Devonian bImodal volcanic 
rocks and shallow marine sedimentary 
rocks containing shelly Atlantic fauna.

Another possible 11thotectonic 
terrane within the composite terrane 
consists of thick Ordovician black 
sulfldlc slates and thin sandstones, 
but the shelly fossils obtained so far 
may not be diagnostic of Atlantic 
origin. The black slate Iithotectonlc 
terrane is located between terranes 
with typical North American or Atlantic

faunas in both Maine and New Brunswick. 
Meguma is still another IIthotectonlc 
terrane of early Paleozoic age that 
might be considered a component of the 
composite terrane.

The boundary between Grenville 
basement of cratonlc North America and 
other younger (?) basements "outboard" 
of the craton need not coincide with 
the boundary between North American and 
Atlantic faunas found in the lower 
Paleozoic cover sequences.

Regional Tectonic Implications of the Lithoprobe East Marine Deep 
Seismic Reflection Line Across the Northern Canadian Appalachians

G. Stockmal, Geological Survey of Canada, Atlantic Geoscience 
Centre, Bedford Institute of Oceanography, P.0. Box 1006 

Da rt mo ut h, Nova Scotia B2Y 4 A 2 , and The Lithoprobe East Group

In the fall of 1984, as the Ini­
tial stage of a presently ongoing pro­
gram, over 450 km of marine deep seis­
mic reflection data were recorded to 15 
seconds two-way travel time across the 
Appalachian Orogen, northeast of 
Newfoundland. The seismic line, which 
crosses all of the major geological 
zones of the northern Canadian 
Appalachians, was positioned with the 
aim of relating deep crustal structure 
to surface geology. A preliminary 
geological interpretation of the seis­
mic data is currently in press.

The preliminary interpretation, 
which tentatively established the 
underthrust eastern limit of the 
stretched Grenville continental craton, 
the allochthonous nature of at least 
part of the Dunnage zone, and a 
tectonically disrupted Moho, has major 
regional tectonic Implications. In 
light of recent near surface geological 
Interpretations, we have considered 
possible plate tectonic configurations 
for the evolution of the orogen, which 
will satisfy the seismic observations 
and simultaneously explain the major 
regional change In structural geometry 
and sense of vergence between 
Newfoundland and the Gaspe Peninsula as

well as the development of the arcuate 
Anticosti foreland basin.

Our preferred interpretation 
involves Initial contInent/arc colli­
sion between the offset Grenville 
craton (Precambrlan rifting Is known to 
have produced a 300-400 km right- 
lateral offset In the margin, which is 
preserved as the Quebec Reentrant and 
the St. Lawrence Promontory) and a 
relatively straight eastward dipping 
subduct ion zone to produce the Taconian 
Orogeny. Acadian shortening in 
Newfoundland was then accommodated by 
lithospheric del am I nation of the lower 
lithosphere beneath the Grenville of 
the St. Lawrence Promontory with simul­
taneous tectonic wedging of the lower 
lithosphere which formerly underlaid 
the Dunnage back-arc basin. To the 
south, in New Brunswick and Quebec, 
further Acadian emplacement of the 
overthrust wedge onto the craton 
occurred. Major Acadian overthrusting 
in the northwestern Mar I times Is 
supported by recent geological and 
geophysical observations, although the 
relative partitioning of Taconian 
versus Acadian shortening remains a 
problem.
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Preliminary seismic refraction and reflection results from 
the Southwest Newfoundland Transform Margin

B.J. T o d d , Dalhousle University, Halifax, Nova Scotia B3H 3J5 
I. Reid and C.E. Keen, Geological Survey of Canada 
Bedford Institute of Oceanography, P.0. Box 1006 

Dartmouth, Nova Scotia B2Y 4A2

Predrift reconstructions of the 
North Atlantic show the southwestern 
edge of the Grand Banks as a sheared 
(transform) margin that developed 
during the Early Cretaceous with the 
separation of Iberia and North America. 
Mapping of the two-way time to basement 
shows a complex topography across the 
ocean-continent transition zone. Seis­
mic refraction shows that this zone is 
about 30 km wide. The oceanic crust 
near the transition has a thickness of 
6 km and is characterized by steep 
velocity gradients and the absence of a

clear layer 3 arrival. The refraction 
data on the continental crust near the 
transition indicate a thickness of 30+ 
km. P-wave velocities of 7-8 km/sec 
are evident at depths of 15-20 km, 
which may correlate with crustal 
reflectors seen on preliminary versions 
of a Llthoprobe line across the Grand 
Banks. Little or no stretching of the 
continental crust occurred In the tran­
sition zone. Models and synthetic 
seismograms based on the refraction 
data are being refined.

Pr i nee Edward 
Pre-Col lapse Structures

Sediment Intrusion Phenomena in the Redbeds of 
Island. A Preliminary Classification of

H . W . van de Poll, Geology Department 
University of New Brunswick, Fredericton, New Brunswick E3B 5A3

Secondary sedimentary structures 
from physical dI agenesis of the 
Stephanian-Lower Permian redbeds of 
Prince Edward Island can be broadly 
classified into two major groups:
1) those that reflect post deposit Iona I 

mud enrichment during compaction and
2) those that reflect post depositlonal 

mud enrichment and subsequent 
collapse of the sediments by surface 
and/or subsurface flow.

Field relationships of the struc­
tures suggest that initial mud enrich­
ment and Intrusion during compaction 
has led to a general lowering of the 
shear strength of the strata which in 
turn promoted collapse of the sediments 
during periods of induced shear. Over­
printing of primary sedimentary fea­
tures of the strata by the effects of 
the physical diagenesis is extremely 
common In the Prince Edward Island 
redbeds.

Attention Is drawn here to a broad 
range of pre-collapse mud enrichment 
and intrusion phenomena, classifying

them on the basis of increasing mud 
enrichment from diffuse matrix concen­
trations of mud, through mud plumes and 
mud replacement bodies by stoplng to 
mud intrusion structures by forceful 
inject ion.

Both lateral and vertical compo­
nents in the Intrusion pathways are 
usually diseernable, showing a combined 
overall angle of discordance of around 
20° to the enclosing strata. The cause 
for this prevailing angle of Intrusion- 
discordance is not clear but it presum­
ably represents a vector direction of 
least reslstence reflecting a balance 
between upward mobility of the sediment 
from bouyancy related to density inver­
sion and upward restriction of sediment 
mobility by the loss of permeability 
from compaction.

This presentation forms part of a 
long term continuing program of 
research on the nature, origin, 
effects, applicability and facies 
significance of physical dlagenesis.
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A Segment of the Hercynian Thrust Belt Between Saint John and 
Cape Spencer, Southern New Brunswick

S.E. W a t t e r s , Geological Surveys Branch, New Brunswick 
Department of Forests, Mines and Energy, P.0. Box 1519 

Sussex, New Brunswick EOE 1P0

The segment of the Hercynian 
thrust belt which is exposed along the 
Bay of Fundy, southeast from Saint John 
to Cape Spencer, consists of poly- 
deformed sedimentary sequences which In 
places host gold occurrences. Aside 
from a small Triassic graben, the coast 
exposes three, distinct sedimentary 
packages, two df Carboniferous age and 
one of Carboniferous or older age. The 
Carboniferous or older sediments, 
including those referred to as the West 
Beach formation by Nance (1985), occur 
mainly along the coast to the southeast 
of Mi spec Beach. The Carboniferous 
Balls Lake Formation occurs mainly to 
the northwest of Mispec Beach and the 
conformably overlying Lancaster 
Formation outcrops mostly Inland.

The Carboniferous or older sedi­
mentary rocks are thrust over the Balls 
Lake and Lancaster formations and con­
sist mainly of fine-grained purple and 
greyish purple siltstone, slate, and 
sandstone with occasional thin lime­
stone beds. Arkose and polymlctic 
granite pebble conglomerate are locally 
abundant. The Balls Lake Formation 
consists of purple and red quartzose 
sandstone, siltstone, shale and quartz 
pebble conglomerate of probable fluvial 
origin. Local coarse polymlctic para- 
conglomerates at Mispec Point appear to 
be debris flows. The conformably over- 
lying Lancaster Formation consists 
dominantly of grey and brownish grey 
medium- and coarse-grained sandstone 
locally containing fossil tree trunks, 
discontinuous pebble conglomerates and 
minor thin grey shales. A finer- 
grained, possibly para lie sequence of 
Lancaster Formation is exposed near 
Saint John city.

At least three phases of deforma­
tion have affected these sequences. D-j 
deformation produced a penetrative S-|

cleavage which is parallel or sub- 
parallel to bedding. No F-| folds were 
discovered. It is possible that the S-j 
cleavage formed by shearing (mainly 
bedding parallel) resulting from 
arching or bending during collision of 
the Avalon and Meguma terranes as sug­
gested by Ruitenberg (1973) and 
Rultenberg and McCutcheon (1982).

The D2 phase deformation produced 
both southeast and northwest directed 
thrusting along with large northeast 
trending, thrust-related folds having 
either northwest or southeast dipping 
axial surface cleavages ($2). A 
northwest dipping spaced S2 cleavage is 
well developed in shaly units of the 
Balls Lake Formation. Gold mineraliza­
tion clearly occurred along thrust- 
related folds of this deformation 
phase. A minor D3 phase of deformation 
produced sporadic steeply dipping kink 
bands.

The D2 thrusts are extremely 
important because they Juxtapose the 
major rock sequences and they control 
the emplacement of gold deposits. The 
thrusts tend to follow the least compe­
tent units (shales, limestones). Many 
of the thrust surfaces contain thrust- 
parallel, layered quartz-chlorite veins 
a few centimeters thick but massive 
quartz velning up to two meters thick 
Is found locally near gold occurrences. 
Extension veins of quartz ± calcite ± 
chlorite are often abundent In compe­
tent units near the thrusts. Folds 
commonly occur Immediately above and/or 
below thrust surfaces. Alteration 
effects related to D2 thrusting Include 
reduction (green) of the original red 
beds adjacent to many thrusts and more 
intense buff alteration with pyrite and 
gold occurring In some thrust-related 
fold crests and below some thrust sur­
faces.
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Late Carboniferous Tectonics and Sedimentation in Stellarton Gap,
Nova Scotla

G.M. Yeo, Geological Survey of Canada, 601 Booth Street
Ottawa, Ontario K1A 0E8

G. Rulxlng, Geology Department, 
P.0. Box 4400, FrederIcton,

Stellarton Gap lies between two 
Avalonian terranes, the Cobequid and 
Antlgonish Highlands. The 
Carboniferous rocks which underlie it 
are cut by two major fault systems, the 
Cobequid and Hollow Faults. These 
respectively form the southern and 
northwestern boundaries of the 
Avalonian blocks. Upper Carboniferous 
sedimentation patterns are clearly 
related to these faults. The reddish 
New Glasgow Conglomerate (Westphalian 
B) was shed northward, away from them, 
into Stellarton Gap. Grey sandstones 
and reddish shales of*t the overlying 
"Merlgomish Formation", the lowest unit 
of thePIctbu Group (Westphalian C -D), 
were also shed northward. Grey and red 
shales and sandstones of the partly 
time-correlative Stellarton Formation 
(Westphalian B -C) were deposited In a 
graben bounded by the fault systems.

Knowing the sense, timing, and 
extent of movement on the Cobequid and 
Hollow Faults is critical to interpre­
tation of the late Carboniferous 
stratigraphy. Observations of minor 
structures along the faults consis­
tently Indicate overall dextral dis­
placement In response to regional 
northwest - southeast compression. 
Movement began in Westphalian B time 
(ca. 306 Ma) and probably ended In 
Westphalian D time (ca. 296 Ma). The 
offset of Devonian volcanlcs on the 
Cobequid Fault, and Silurian strata on 
the Hollow Fault, suggests about 20 km

University of New Brunswick 
New Brunswick E3B 5A3

of displacement.
The New Glasgow Conglomerate 

represents a series of coalesced 
alluvial fans developed along the fault 
system. The Merlgomish Formation is an 
alluvial plain sequence characterized 
by low sinuosity channels. An Increase 
in suspended load deposits upsectlon 
suggests that braldplain conditions 
gave way to an anastomosIng(?) regime. 
Thin oil shales and stromato 111Ic lime­
stones in the lower part of the forma­
tion are lake deposits. The Stellarton 
Formation comprIses mainly lacustrine 
and deltaic deposits. Scarcity of 
coarse elastics, except near the graben 
margins, suggests that subsidence was 
gradual, with relatively little relief 
developed. Red-bed members represent 
periods in which subsidence was rela­
tively slow, or of dry climate and 
lower water table. The coal- and oil 
shale-bearing grey-bed members accumu­
lated during episodes of more rapid 
subsidence, or of more wet climate and 
elevated water table. Interpretation 
of the fault-bounded basin, in which 
the Stellarton Formation was deposited, 
as a rhomb graben Is supported by the 
orientation and sense of movement on 
second-order structures within the 
graben.

The observations outlined above 
may help to elucidate the relationship 
between tectonics and sedimentation in 
other late Carboniferous basins of the 
Marltimes.

Newfoundland:Geology of the Chetwynd Gold Deposit,
A Progress Report*

A . Yule*, Department of Geol og yf Dalhous ie University 
Halifax, Nova Scotia B3H 3J5

The Chetwynd gold deposit Is aux Basques. It Is hosted by the
located on Newfoundland's southwest Georges Brook Formation of the middle-
coast, approximately 80 km east of Port lower Ordovician La Polle Group, at the



211 A b s t r a c t s

southwestern end of the Hermitage 
Flexure.

The Immediate hosts to the deposit 
Include a dark green, mafic volcano- 
sedimentary sequence to the southeast, 
comprising pellte, quartz-eye bearing 
greywacke, and quartz grit and mafic 
flows. Various dacitlc, gabbrolc, and 
ultramaflc(?) sills Intrude this 
sequence. To the northwest is a 
lighter coloured, predominantly sedi­
mentary sequence of boulder and pebble 
conglomerates, and grits, with felsic 
and mafic tuffaceous rocks. At least 
three granitic sills of the upper 
Orodovician Hawks Nest Pond Porphyry 
intrude this sequence. All stratified 
units of the Chetwynd area exhibit 
remarkable along strike continuity and 
approximately constant thickness.

Disseminated gold mineralization 
occurs in a narrow, tabular body 
between the two sequences. Roughly 
constant In thickness, the sillclfied 
zone has been tectonically segmented, 
and intruded by a variety of mafic 
dykes. An associated alteration assem­
blage of quartz, muscovite, and pyro- 
phylllte schist comprises its southern 
margin.

The upper Devonian Chetwynd 
Granite, a coarse grained, biotlte/K- 
feldspar granite, truncates all units

to the northeast.
All rocks in the area (except the 

Chetwynd Granite) have undergone at 
least one phase of penetrative regional 
deformation with assoclated(?) green- 
schist grade metamorphism. Typical 
metamorphlc mineral assemblages of 
mafic dykes Include quartz, 
plagioclase, epldote, actlnollte, and 
chlorite. The dominant tectonic fabric 
In the area Is a northeast-striking, 
steeply to moderately south-dipping 
penetrative foliation. This foliation 
Is coincident with geological contacts 
and is axial planar to intrafollal, 
isoclinal folds, best exhibited In the 
pel I tic rocks of the southeastern 
volcano-sedimentary sequence. A weak, 
north-trending crenulation cleavage Is 
also observed. The isoclinal folds, 
along with other kinematic Indicators 
(C-S fabrics, en echelon, quartz filled 
tension gashes) reveal a right lateral 
sense of shear for the area. The rela­
tionship between foliation, geological 
contacts and folding suggest some 
degree of tectonic modification of 
stratigraphy in the Chetwynd area.
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Primary epithermal gold (and 
sliver) deposits associated with 
subaerlal caIc-aIkaI Ine voI can Ism, both 
In high grade veins and low grade 
disseminations are becoming Important 
exploration targets throughout the 
clrcum-PacIfIc region. Such deposits 
occur In the Neogene volcanic province 
of the Andes between latitudes 26° and 
28°S. Vo I can Coplapo is a large 
volcanic complex with more than a dozen

dI seernable vents. Argon/argon geo­
chronology indicates that voI can Ism 
persisted at Vo I can Coplapo for almost 
5 Ma. The oldest units (14-12 Ma) 
outcrop around the margins of the com­
plex. Final volcanic activity (10-8.6 
Ma) was focussed near the tall com­
posite cone Azufre (6042 m). Azufre 
fills a preexisting caldera formed In a 
moderate eruption during which pyro­
clastic flows were emplaced. This
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caldera-producing eruption capped 
important explosive activity of Volcan 
Coplapo, and was associated with hydro- 
thermal activity. Eruption of lava, 
infilling of the caldera and construc­
tion of the Azufre cone dominated final 
volcanic activity. Besides late rhyo­
litic Ignimbrltes of uncertain source, 
volcanic rocks from Volcan Coplapo are 
all medlum-to-hlgh-K andesites and 
dacltes. Plagloclase and hornblende (± 
blotlte) are the most abundant pheno- 
crysts In both andesites and dacltes. 
In addition to economic sulphur 
deposits, low-grade disseminated gold 
mineralization occurs In several alter­
ation zones controlled by roughly 
north-south trending fracture systems. 
In one major mineralized zone, alunite 
yields a K/Ar age of 12 Ma. 
Approaching the mineralization, the 
host rocks are altered to quartz ±

alunite ± Illlte ± kaolinlte ± 
montmorI Mon Ite + Jaroslte ± chlorite 
assemblages. Altered rocks are 
generally enriched In H2O, K2O, Rb and 
S with respect to their fresh 
protoliths, whereas Ti and Zr behave as 
relatively immobile elements. Gold 
enrichment is accompanied by a signifi­
cant increase In As, Pb, Sb and Mo In 
the rocks, but Ag values are low.

It would appear that background 
values of gold are high (ca. 10-20 ppb) 
In fresh, glassy, felslc volcanic rocks 
of this complex. This gold has been 
leached and concentrated in localized 
permeable areas where hydrothermal cir­
culation was voluminous and suffi­
ciently protracted In time.

♦Research supported by NSERC Grant 
A9036, N.I.U., and SERNAGEOMIN, Chile.


