THE ICE ISLAND REFRACTION SURVEYS
Asudeh, 1., D.A. Forsyth, 1 Observatory Crescent,
Qttawa; H,R. Jackson, Box 1006, Dartmouth; R,
Stephenson and A, Embry, 3303-33rd Street N.W.
Calgary, Geological Survey of Canada.
The 1985 and 1986 Ice Island based refraction surveys
covered a transitlon zone aleng the Canadian Polar
Margin north of Axel Heiberg Island. B40 km of reversed
profile data with average recording density of S km was
collected, Along the inner shelf, the upper 700 m with
a velocity of 3.7 km/g are interpreted as Tertiary-
Cretaceous strata overlying 5 km of deformed Lower
Paleozolc strata with a velocity of 5 km/s capped by
Upper Paleozolc-Triassic clastics and carbonates and/or
Cretacrous volcanics. The lower unit with a velocity of
5.8 km/s most likely consists of Proterozoic-Lower
Paleozoic rocks. Beneath the outer shelf, up to 4 km of
strata with a velocity of 2.2 km/s probably represent
Tertiary-Cretaceous clastics overlying material with ga
velocity of 4.5 km/s interpreted ag a sedimentary
succession of elther Cretaceous-Tertiary clastics or
pper Palnozolic to Cretaceous strata. Beneath this
tection, a probable Proterozoic-Lower Paleozoic lower
crustal layer with a velocity of 6,2 km/s extends to a
Mcho depth of about 25 km. Beneath the transitional
onshore-offshore line, a Neogene sedimentary basin ig
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negatively charged framework having a total negative charge of 2,
Divalent Mg, univalent Na and K are located within the channels with
HZO' Keystoneite is iso-structural with two related tellurites,
zemannite and kinichilite, Keystoneite may be the incompletely
described "Ferrotellurite” named by Genth (1877).

WHALE DASIN, OFFSHORE NEWFOUNDLAND: ROLE OF SALT IN EXTENSION
Balkwill, Tugh R., and Legall, Franklyn, Petro—Canada
Rasonroes, P,0O. Box 2844, Calgary, Alberta, T2P 3E3

Whale Basin is part of the sauthern OGrand Banks “esomic

2xtensional mosaic. The basin is composed of a1 articilated

assemblage of four, marrow, mortheast-trending, en echelon half-
grabens, bounded by large, normal faults. The half-grabens are
separatal from each other, and from neighbouring southern Srand

Barks Mesozoic basins by ridges of Precamhrian and Paleozoic rocks.

The basin segments are 1linvtel to cach other and crossed by

northwest- striking transfer faults. This structural array is

superposed on the Appalachian Paleozoic compressional and trans-

current fault fabric. .

Whale Rasin seqments underwent extengion from Late Triassic to

Yidile Jurassic, contemporanecus with rifting of the Scotian Shelf.

Whale Basin and other southera 4rand Danks domains were linked to

the Seotian Shelf extensional domain by the sautheast-traaling

Nawfoundland (transform) Fracture Zone. A second phase of dhale

3asin extension spanned the interval from mid Jurassic to md

Aptian, coeval with am2an crust generation in the region southiwest

of the Yewfoundland Fracture Zome. After mid Aptian, the rift

elements subsided thermally, and were owered by a drift-phase
continental terrace prism of cratonic—derived, southward-prograting

terrijenous clastics. L.

Vigorous salt migration teok place during the Triassic (o

mid-Aptian rifr interval, resulting in development of massive

Plllows and salt walls, commonly superposed o large, f"—"—'_t"‘e'“;
striking, ‘basement extension faults. The locations and times by
large-scale salt monilization may have been determined

; ; . : : 7
extensional fahries and events; depositional loading may have 3
M accessory influence.

QUATERNARY PALEOMAGNETISM OF SITES IN WESTERN CANADA AND KEN‘.I'A ¢
Barendregt, René W., Department of Geography, The University Dﬁ
Lethbridge, 4401 University Drive, Lechbridge, Alberta, T1K 3

Dating of Quaternary sediments which are older tham 40,000 yrs b.o.

and are thus beyond the range of '“C, as well as the dating of

sediments which contain no darable carbon material, represents 4

major obstacle to the construction of a time stratigraphic hxstﬂfz'm

for these deposits. The perfected methods of absolute dating (am
acid racemizatien, thermoluminescence, electron spin resonances rials
uranium series, fission track, and potassium-argon) require mate on
vwhich are often lacking in Quaternary sediments. Dating based UP
the palecmagnetic characterization of sediments and rocks offers
great promise for the partial alleviation of this problem. at
Reversals are easiest to recognize and have attracted the mo.xﬂ
attention thus far. Because reversals have oecurred vepeatedly rds

the past their identification within incomplete sedimentary o

is only possible through comparison with other stratigraphic oThe

radiometric data collected for similar or related sequences. eversal

Hatuyama Polarity Chron (.73 my - 2.48 my} is the only maJofb;e in

during the Quaternary and has already proven extrem"lf""alua

differentiating between early Pleistocene and late Pleistocene
deposits. Shorter reversals (excursions) such as the Blake,

Taramilla, Olduvai, and Réunion, have alse proven to he valu

markers where some other age cantrols are available. Cypress
Sediments collected from Banks Island; Mokowan Butte and ::oued

Hills, Alberea; Wellsch Valley, Saskatchewan; and Mt. Ke"ya}: se

reversed polarities of probable Matuyama age. At some of t‘:

Sites, normal overprints on reversed magnetizationss; rE‘mrscn

OVEIPrints on normal magnetizations; and normal overprints Dr these

magnetizations have provided additional magnetic histoFles oa have

sediments, Paleomagnetic measurements and stratigraphic dat s

allowed for the establishment of rime-stratigraphic boundaries.
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A OCMPARTSON OF THE SOUTHERN UPLANDS OF SCOTLAND
WITH ‘THE DUNNAGE ZONE OF NEWFCUNDLAND.
Barnes, R.P., Floyd, J.D., Lintern, B.C. and
Stoni, P. British Geological Survey, Edinburgh,
and

It has long been rocognised that the Dunnage terrane of
Newfoundland and the Southemn Uplands of Scotland were
formed at the same time on the same continental margin.
In spite of this, few attempts have been made at nmore

rudimentary correlation. With the recent reinter-

. Mg fEVic R

the Southern
tation of the northern portign of
E';‘[‘xnds as a back-arc basin it is both timely and

fruitful to re-examine posible coxl'relations. Deta_ilad
litho-stratigraphical correlation is not yet poss:l.ble
but camparisons can be made be;wgen stratigraphical
evants, for example: 1. Ordovician fly.sch. in the
Southern  Uplands  contains gbtrdant lithic and
crystalline detritus requiring a conterfrpieraneous
volcanic arc provenance. Velcanic suites of similar age
are  exposed in Newfoundland. 2, Marine (flysch}
sedimentation contimved for lomnger in Scotlgnd but the
late Llandovery greywackes deposited there include red
coated mica detritus and are interbedded with red
mudstone. These features may be related to
contamporanecus  continental red sandstones present in
Newfoundland. 1. Post-tectonic, late Silurian to early
Devoniart, T-type granitic plutons present in both.areas
show a similar zonaticn from relatively basic margins to
granite cores in myltiple intrusions.

THL TECTONIU SETTING OF THE RANA LAYERED INTRUGSION

Barnes, Sarah-Jane, Bawyer, E.W., Universite du Quebec,

Chicoutimi, Boyd, R., Nerges geologiske undersokelse, Trondheim

and Tucker, R., Royal Ontario Museum, Torento.

The Rina Layered Intrusion presently lies in the Koli Nappe, 15 km
SW of the town of Narvik in northern Norway. It was intruded 1nto
the graywackes of the Narvik Group at 437 Ma t 2 m.y. On the basis
of the lack of coronas between plagioctase and olivine in some
portions of the intrysion the pressure during intrusion was 9%b,
turther the Al content of pyroxenes suggests pressures of 2 to 4
kb, The magma was mildly enriched in incompatible elements Cs, Rb,
LREE, Zr and HE relative to the HREE, Y and Se, (La/LuN=2.‘3 Aansd
contained 12-15% MgG. The overall composition of the magma was
similar to an L-type MORB. The estimated Mgd content of the magma
would be 1n equilibrium with the tosterite content of the olivine
L87-89) and the enstatite content of the orthopyroxene (55-91) from
the vitramafic zone. The Lr plus Ti content of the clinopyroxenes
implies that the magma formed at a divergent plate margin. A
suggested  tectonic setting that is consistent with whole-rock
Krachemistry geolopical setting, and mineral geochemistry is either
@ back-arc basia or a passive-continental margin.

Subsequent to intrasion, possibily during emplacement of the
kboli nappe on the Baltic Shield, Rina was metamorphosed to 8-10 kb
and 600-700 (", The high-pressure metamorphism in the Koli Nappe has
bt_’m attributed the “Finnmarkian Event", at 500 Ma. Since the age of
Rina is 437 Mz and Rdna has experienced the high-pressure
®tamorphism this metamorphism cannot be of Finnmarkian age.

gzgrﬁ'Fb AGES FROM THE CAPE BRETON HIGHLANDS AND CORRELATIONS WITH
8 ERN NEHFOUNDLAND: A LITHOPROBE EAST CONTRIBUTICN
u:if:; Simdra M., Raeside, Robert P., Department of Geology, Acadia
Earthr: Ly, Wolfville, N,5. mop IX0, Dunning, Greg R., Department of
Janteson, Roro: Hesorial University, St. John“s, NEld ALC 557, and
X N, Rebecca 4,, Department of Geology, Dalhoysie Univergity,
c alifax, N.S., B3H 3J3
u::::ficziugﬂrrelat{ons between the Cape Breton Hightands and south-
stallar{eg oundland have been suggested recently on the basis of
*3 In ignecus and metamorphic rock units and geophysical

data,
Rreton :;e;imi“ary tadiometric ages from several key units in the Cape
part of tﬁelands SUPPOIt this correlation. The Sarach Brook rhyolite,

land, Orth oleanic rocks of the La Poile Group of southern Newfound-
M Silyeg pEnelsses in the Aspy Zone have algs yielded Silurian ages,

boen obtai;giv?nl““ and Devenian Rb-Sr and “Car/¥ar cooling ages have
by a YoM MOSt intrusions in this zone, The Aspy Zone is
“lsborpe Flowa :ajor mylonite and chlorite schist shear zone from the
the Bras ¢-gp 50 and Kathy Road diorites and Ingonish River Tonalite in
2 564, 560 ang ;;sto the southeast which have glven U-Pb (zircon) agoes
e age of Ma fespectively, and slightly younger titanite
Bea ttanfte from the Tndian Brook granodiorite farther
8 d°0r Zone 15 564 Mg, These Late Precambrlan ages are

0
“hich ¢ those fron tonalitie intrusions fn southern Newfoundland,
e Probably separ

Struckyry) break ated from the La Poile Group by a major
Reron Broukegl' In Contrast to these Late Precambrian ages, the
Highlangs Yton in the northern Bras d"Or Zone of the Cape Breton

i"dlcat[ng ai 8lven z1rcon and titanite ages of about 400 Ma, perhaps
Proximity to the Aspy Zone by that tine.
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Unlv;rs?:dra i) Raeside, Robert b., Department of Geology, Acadi:
¥ Holfvtlle. N.S. BOP 1X0, and Keen, Charlotte E.,

. Bosko, and Martllier, Francols, Ceological Survey of

Canada, Atlant{c Geosclence Centre, Bedford Institute of

Oceanography, P.0. Box 1006, Dartmouth, N.S,, B2Y 4A2, and the

LITHOPROBE-EAST Group.
Results of geological wapping, petrologlcal studies, and radlometric
dat{qg indicate that Cape Breton Island consfsts of four pre-
Carbeniferous tectonostratigraphic tones, termed from north tn south
the Northwestern Highlands, Aspy, Bras 470r and Southesstern Zones,
The limited onland across-strike extent of these rones and the
isolated geographic position of Cape Breton Island has {nhibited
Interpretattons of thefr offshore extension and their correlation tn
other.areas of Atlantiec Canada. 4 sarine reflection selsale profile
of 20 seconds of two-way travel time running acrose the Sydney Basln,
nertheast of Cape Breton Island, was collected as part of the 1984
decp selsmic survey In the Culf of 3. Lawrence ares. The profile (<
characterized by abrupt changes of reflector patterns i{n the lower
¢rust and along the crust-mantle discontinuity {Moho), that are
interpreted as near-vertical boundaries between crastal blocks, Aero-
magnetic data, recently acquired in the Laurentian Channel between
Newfoundland and Cape Breton Island, dalineate the offshare extension
of the tectonostratigraphic zones identifled in Cape Breton Taland,
and their link with some of the deep crustal features cbserved in the
reflection setsmic profile, There data confirm the absence af Dunnago
Zone in Cape Breton Island and In the Laurentfan Channel, and the
presence of the Bras ¢”0r Zone which widens to the northeast under the
Svdney Basin.

DROWNED BARRIER ISLAND~SAND RIDGE FACIES ON THE GRAND
BANKS OF NEWFOUNDLAND AND THE NORTHERN BRITISH COLUMBIA
CONTINENTAL SHELF

Barrie, J. Vaughn, C-CORE and Department of Earth

Sciences, Memorial University of Newfoundland,

St. John's, Newfoundland, AlB 3X5,
During the late Pleistocene a transgressive barrier
island was in place at the present 75 to 80 m water
depth on the northeastern Grand Banks of Newfoundland,
The low sea level stand (85 = 100 m} ended somatime
after 18,000 years B.P., with subsequent transgression
resulting in erosion and finally submergence of the
barrier island around 8,500 years B.P. A lack of
topegraphy on the Island of Grapd Bank would not allow
the formation of further stairstep barriers, though
cblique shoreface-connected sand ridges formed in the
shallow early Holocene sea covering Grand Bank. 4

Similarly, a shore-parallel sand ridge, consideret
to be a drowned barrier, formed the shoreface o
northeastern Hecate Strait and southern Dixon Entrance
(northern British Columbia continental shelf) at hzo T
water depth during the early Holocene with = ?re
paraliel connected ridges seaward of the barrigié
Unlike the barrier of the Atlan;@c shelt, the Pac ic
barrier retreated in a stepwise fashion, Aisigf :
barrier formed behind the lagoon of the Pn lfic
barrier. The Holocene transgression along the 3?: by
margin appears to have occured not only as ad reg ot
isostatic adjustments but was complicatei Ztreat
collapse of a subcrustal forebulge during ice r

and by tectonic uplift.

PREGRENVILLIAN(?) ELFMENTS OF THE SOg;HERH APPALACHIAN BASEMENT:
i 0 POSSIRLE SIGNIFICAN

DIS:::E:ii::eiT M:rvfn J., Montana Rureau of Mines & Geology, of
Montana Tech, Butte, MT 59701 and Kish, Stephen A..jg:gzrtnent
Geology, Florida State tntveralty, Tallahaasee, FE D0 southern
Ahout a dozen age determinations for basement rocks nt pieges
Appalachlans have yielded ages of 1150 Ma or greater. :n ey
Se/86 Sr ratlos for some of these rocks are low sugges; ngle
probably are not derived from older cratonle :ourc:-.b.a:epfor
locations plotted on a Late Proterozole palinlpnlthcAmerlc!n Centan
Grenvillian basement massifs of the Ancestral Nort  Anelican
e B roti1tan (1000-1130 Ka) volcante belt (Blue
B e} T1es southe belt of Grenvillian platform
Ridge Terrane) lies southeast of the be o e P e
roeks (Central Gnelss Belt of Canada, ;d éonn:illlag plg:f;rn
England massifs, and Reading P;::gl;u:tealszg Al
torosole :;nésigiéz:?d ;;::.O;recrenvilllan age determlnatlonn.h
te;ozo:g raphic positfon and stratigraphlc relationships Erow th:rn
3:::355 gasslf and Pine Mountain window suggest that th:sih:o::ddle
Appalachian massifs were originally a con:lguo::lr::tp:ntform
Proterozole hasement assoclated with the Grenv A belt
cque Availahle data from within the Grenvilltan vo cah{CH o ed

est its development was along ot near older bnne:en; :: oh et
::ggource rocks for charnockites. E:!;to{"::: ;r;;a:ﬂ:ra:e) e
niddle Proter:::iz ?::aiggéfigggfg) ;a. Thia terrane could be the
o et 1800 Ma detrital zivcons found in the Lovingston
B Middle Proterozolc elements from

sequence.

gource area fo
Blue Ridge Terrane.
:::s::p:fa:::an Pledmont, as well as the Mars Hill Tecrane, may

Craton.
ultimately be affilfated with the African Cra AS






