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Abstract—The Teslin suture zone (TSZ), Yukon, which forms the fundamental boundary between rocks
deposited along the ancient margin of North America, and allochthonous terranes to the west, preserves a
complex history of pre-mid-Jurassic convergence and dextral strike-slip translation which is overprinted locally
by late Cretaceous dextral strike-slip shear. The TSZ, comprised of a 15-20 km thick structural sequence of
ductilely deformed sedimentary and volcanic strata, basalt, peridotite and granitoids, is divisible into distinct
elongate structural domains based on the distribution of two well-defined but differently oriented stretching
lineations, Ly and L. Ly and L both formed during non-coaxial ductile deformation; L, trends E~-W and
plunges down-dip, whereas L trends NNW-SSE and plunges shallowly. Two 1-2 km wide, NNW-trending
anastomosing shear zones of L, cross-cut L, structures, indicating L, is younger. Other field relations indicate
further that L4 began forming earlier than L, followed by a period of coeval L and L formation; latest motion
was dominantly parallel to L. Synkinematic mineral assemblages associated with both L~ and L -related
structures record greenschist to albite-epidote amphibolite facies conditions.

L tectonites record a complex movement history: to the west textural asymmetries indicate west-side-down,
or normal shear, whereas in eastern domains top-to-the-east thrust-style asymmetries dominate. L tectonites
consistently record dextral, or top-to-the-north, shear parallel to L. Tectonic motion began as chiefly
penetrative dip-slip shear (L) at a high angle to the present trend of the TSZ. and evolved to dominantly dextral
strike-slip shear (L,,) parallel to the trend of the zone. The geometry, kinematics and sequence of deformation in
TSZ tectonites evoke a general model of terrane accretion during oblique plate convergence involving initial

0191-8141/89 $03.00+ 0.00
©) 1989 Pergamon Press plc

shortening at a high angle to the convergent margin and progression to margin-parallel translation.

INTRODUCTION

THE North American Cordillera comprises a mosaic of
tectonic terranes accreted to western North America in
Mesozoic and Cenozoic time (e.g. Coney et al. 1980).
Studies of terrane evolution attempt to identify how and
where terranes evolved, and when and where they were
accreted to North America (Jones et al. 1984, see others
in Howell 1985), although they rarely address the nature
of the accretion process directly. Mechanisms of terrane
accretion may be better understood through careful
study of zones along which accretion took place—the
transition zones between terranes.

The Teslin suture zone (TSZ), southern Yukon,
affords us a unique look at the deep-seated portion of
one such terrane boundary separating North American
strata from accreted terranes to the west (Fig. 1). In this
paper 1 present and discuss detailed structural and
kinematic data from penetratively ductilely-deformed
rocks of the TSZ within the eastern Laberge-western
Quiet Lake map area, northeast of Whitehorse, Yukon
(Fig. 1). Rocks of this zone record ductile deformation
under moderate- to high-P-T conditions with a tectonic
environment of generally E-W convergence; the suture
zone progressively evolved from a zone of E-W dip-slip
motion, into one of N-S dextral translation under lower-
P-T, shallower crustal conditions. The TSZ records the
approach of the Yukon-Tanana terrane (YT), and
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related terranes, to North America and subsequent
dextral translation along the early Mesozoic margin
prior to final imbrication and emplacement of the YT
onto North America in mid-Cretaceous time.

GEOLOGICAL SETTING

Yukon Territory is comprised of several lithotectonic
terranes (Fig. 1) (Silberling & Jones 1984). The
McKenzie, Selwyn and Cassiar terranes include
Proterozoic to Mesozoic continental margin strata of
North America. The Yukon-Tanana composite terrane,
previously termed the Yukon cataclastic complex
(Tempelman-Kluit 1979), and the Yukon crystalline
terrane (Tempelman-Kluit 1976, Churkin et al. 1982), is
an extensive metamorphic—plutonic  assemblage
exposed over thousands of square kilometers in east-
central Alaska and southern Yukon. The YT lies as a
thin tectonic flap along its broadest portion east of
Fairbanks (Churkin et al. 1982), merges with large
klippen in southern Yukon and becomes steeply-dipping
within the TSZ in central Yukon. The TSZ, defined in
the eastern Laberge map area, southern Yukon, is the
variably ductilely-deformed, steeply-oriented portion of
the otherwise relatively flat-lying YT.

The Slide Mountain terrane (SM), composed of
weakly metamorphosed to non-metamorphosed and
imbricate thrust slices of oceanic layer 1 strata, rest as
klippen, generally east of the YT, on North American
miogeoclinal strata in southern British Columbia to
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Fig. 1. Tectonic terrane map of Yukon, northern British Columbia
and eastern Alaska (modified from Tempelman-Kluit 1979, Jones et
al. 1984, Monger & Berg 1984). Autochthonous terranes include:
CA = Cassiar, MP = McKenzie, SB = Selwyn. Allochthonous
terranes  include:  AX = Alexander, CC = Cache Creek,
QN = Quesnel, SM = Slide Mountain (AAI = Anvil allochthon;
SAI = Sylvester allochthon), ST = Stikine, TA = Tracey Arm,
TU = Taku, TZ = Tozitna, WR = Wrangellia, YT = Yukon-
Tanana. Faults include: DF = Denali fault, TF = Tintina fault.
Towns include: Cl = Clinton Creek, Da = Dawson, Fb = Fair-
banks, Wh = Whitehorse and Pr = Prince Rupert. The Teslin suture
zone is the steeply-dipping portion of the YT shown shaded. Box
indicates area of Fig. 2. Terranes west of YT are not discussed in this

paper.

Alaska (Monger & Berg 1984). The Anvil (usage of
Monger & Berg 1984) and Sylvester allochthons of the
SM are regionally associated with the YT in northern-
most British Columbia and southeastern Yukon (Fig. 1).
A low-angle tectonic contact accommodating over 100
km of tectonic overlap juxtaposes the YT and SM against
pre-late Jurassic autochthonous continental margin
strata in northern Canada; mid-Cretaceous granitic plu-
tons intrude SM and YT thrust sheets, placing an upper
limit on terrane emplacement (Tempelman-Kluit 1979).
Following emplacement these terranes were displaced
along the dextral Tintina fault at least 450 km (Fig. 1)
(Roddick 1967, Gabrielse 1986).

The Yukon-Tanana terrane and the Teslin suture zone

The TSZ, so named because it roughly follows the
Teslin River in southern Yukon, forms a steeply-
oriented, southern prong of the YT in Yukon. The
original definition of the TSZ (Tempelman-Kluit 1979)
includes both structural and lithologic criteria leading to
confusion. I redefine the TSZ in this paper on purely
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structural, rather than lithologic, grounds. I use the term
TSZ to refer to the package of rocks comprising the
15-20 km wide steeply-dipping portion of the YT in
southern Yukon (Figs. 1 and 2); these rocks display L-S
tectonite fabrics indicative of penetrative ductile
deformation. The TSZ should not be confused with the
Teslin fault, one of a number of discrete, NNW-
trending, high-angle brittle faults along the Salmon
River valley. Lithologically the TSZ includes units
correlative with the YT and with SM assemblages
(Hansen 1987b).

The YT and TSZ are divided into five assembiages:
metasedimentary and metavolcanic rocks of the Nisutlin
and Anvil assemblages, and three granitoid assemblages
(Tempeiman-Kluit 1979, Mortensen & Jilson 1985,
Mortensen 1988). The Nisutlin assemblage, comprised
of mylonitic siliceous metasedimentary rocks including
white-mica phyllitic quartzite, chlorite—quartz gritstone,
calcareous chloritic phyllite to quartzite, graphitic
quartzite and phyllite, marble and calcareous schist,
may be correlative with YT subterrane Y, in Alaska as
defined by Churkin et al. (1982). Protoliths include
Upper Devonian to mid-Mississippian volcanic rocks
and Lower Pennsylvanian to early Permian conodont-
bearing strata.

The Anvil assemblage includes sheared (garnet-)epi-
dote-mica amphibolite, metabasalt, metamorphosed
mafic plutonic and tuffaceous rocks, metachert and
minor ultramafic rock. The Anvil assemblage, correla-
tive at least in part with Y, of Churkin e al. (1982) in
eastern Alaska (V. Hansen unpublished mapping), is
also lithologically similar to the SM Anvil allochthon,
southeast Yukon (Monger & Berg 1984); however,
Anvil allochthon rocks do not display penetrative ductile
deformation fabrics. Anvil assemblage protolith ages
range from the latest Devonian (365-370 Ma, U-Pb
zircon from plagiogranite, Mortensen & Jilson 1985) to
late Pennsylvanian—early Permian (fossil ages from
interbedded sediments, Tempelman-Kluit 1972).

YT granitoids are divided into three assemblages
based on lithology, crystallization age, and ¥Sr-*Sr and
U-Pb systematics (Mortensen 1988). The most widely
distributed of these suites includes large bodies of 360
340 Ma (U-Pb zircon) peraluminous orthogneiss, and
related metasedimentary rocks, which exhibit extremely
high Sr initial ratios and which record an inherited early
Proterozoic Pb component (Aleinikoff et al. 1981,
Dusel-Bacon & Aleinikoff 1985, Mortensen 1985, 1988,
Mortensen & Jilson 1985). This assemblage, correlative
with Y, of Churkin er al. (1982) (Dusel-Bacon &
Aleinikoff 1985, Mortensen & Jilson 1985), forms the
lowest structural level of the YT in Yukon (Mortensen
1988). The Sulphur Creek orthogneiss assemblage, thus
far only recognized in west-central Yukon, consists of
early Permian gneissic biotite—quartz monzonite and
related metavolcanic rocks which show no evidence of
inherited Pb. The Simpson assemblage consists of 370~
350 Ma (U-Pb zircon) hornblende-biotite—quartz dior-
ite to quartz monzonite with no inherited Pb, and Sr
initial ratios of <0.710. Of these three granitoid
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assemblages only rocks of the peraluminous orthogneiss
assemblage have been positively identified within the
study area, although this may be due to the paucity of
radiometric data.

The age of metamorphism and ductile deformation
within the TSZ and YT is not well known (Foster et al.
1987, Dusel-Bacon in press); the YT has a polyorogenic
history that is an inevitable source of confusion. This
paper, which focuses on the structural evolution of the
TSZ, sheds some light on the nature of this polyphase
history. Rb-Sr, K-Ar and “Ar-*Ar cooling ages
indicate that major metamorphism and synchronous
ductile deformation of TSZ tectonites ended by early
Jurassic time (Metcalfe & Clark 1983, Hansen et al. in
press) as these tectonites were thrust eastward onto
North American strata (Hansen 1989). Locally, rocks
associated with the YT and adjacent North America
record Cretaceous cooling ages (Wilson et al. 1985,
Armstrong 1988).

This paper focuses on the structural and kinematic
evolution of TSZ ductile-deformation fabrics which
formed prior to final thrust-style imbrication of the YT
with rocks of North America, the constraints these data
place on TSZ-YT evolution, and models of terrane
accretion.

The eastern Laberge-western Quiet Lake map arca
(Fig. 2) was targeted for study of the TSZ based on
geologic as well as geographic grounds. 1:250,000 maps
(Tempelman-Kluit 1977, 1984) provide a regional
geologic base, and TSZ lithologic variation provides
samples suitable for collateral kinematic and geothermo-
barometric analysis. Glaciated ridges and valleys trend
normal to the structural fabric of the TSZ, permitting
efficient data and sample collection along continuous
transects. Mapping and sampling along three 0.25-0.5
km wide, 20-25 km long transects (Fig. 2) were chosen
on the basis of exposure, previous mapping and spacing.
Data collected along these transects provide a structural
and petrologic base for an integrated three-part study.
(1) Structural and kinematic analysis, the topic of this
paper, constrains the movement history of the rocks
within this zone. (2) Geothermobarometric analysis of
synkinematic metamorphic mineral assemblages, pre-
sented in a companion paper (Hansen 1987a and in
preparation), places limits on P-T conditions during
deformation. (3) New geochronometric data (Hansen et
al. 1988, in press) refine constraints on the temporal
evolution of this zone. Over 1000 oriented samples were
collected along the three transects from over 400
stations, at a density of five to eight stations per km.
Various lithologies were sampled at individual stations
in order to optimize application of kinematic and geo-
thermobarometric techniques; although all rocks in the
TSZ are ductile tectonites, ~20% of the samples yielded
kinematic information.

LITHOLOGIC AND FIELD RELATIONS OF
THE TSZ

The TSZ, exposed mostly in the eastern Laberge map
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area, forms a regionally extensive, subvertical, 15-20
km wide, NNW-trending zone of ductile L--§ tectonites;
to the east the zone flattens and is exposed in klippen
with gently-dipping foliation (Fig. 2). L-S tectonite
fabrics and transposed lithologic contacts characterize
the TSZ. West of the d’Abbadie fault contacts parallel
foliation and the regional trend of the TSZ. East of the
d’Abbadie fault TSZ tectonites lie in klippen comprised
of imbricate slices of TSZ tectonites and rest in sharp
fault contact with metasedimentary strata below.

Faults and intrusive rocks truncate the TSZ to the
south; to the northeast it flattens and merges with the
flat-lying YT in Yukon and Alaska. East and north of the
study area, open NE-vergent folds and chattermarks on
SW-dipping faults indicate NE-directed thrusting of
upper-plate YT rocks over lower-plate North American
strata (Gordey 1981, Erdmer 1985). Abrupt structural
transitions across thrusts of 1 m or less truncate ductile
fabrics indicating that thrusting post-dated ductile
deformation. To the west, a series of high-angle NNW-
trending, post-accretionary faults, including the Big Sal-
mon and Teslin faults, place non-metamorphosed to
low-grade volcanic and volcanoclastic sedimentary rocks
against higher-grade rocks of the TSZ; little is known of
the amount or sense of offset along this set of faults. To
the east the high-angle, steeply W-dipping, N-trending
d’Abbadie fault disrupts the TSZ. Breccia clasts within
the fault zone contain relict ductile fabrics indicating
that latest movement along the d’Abbadie fault post-
dated earlier ductile deformation.

The TSZ is comprised of mylonitic siliceous and
calcareous metasedimentary rocks of the Nisutlin
assemblage and mafic metasedimentary and meta-
volcanic rocks of the Anvil assemblage. Orthogneiss
assemblage rocks, originally correlated with
autochthonous Upper Proterozoic strata (Tempelman-
Kluit 1979), meet all the criteria of the YT peraluminous
orthogneiss assemblage (Bennett & Hansen 1988). This
package of rocks, though ductilely deformed in a fashion
similar to TSZ tectonites, records a very different
cooling history from that of TSZ tectonites west of the
d’Abbadie fault (and presumably from TSZ tectonites
preserved in klippen east of the d’ Abbadie fault). They
are not considered here as part of the TSZ proper,
though the tectonic evolution of these rocks is discussed
and places important constraints on models of TSZ
evolution.

East of the d’Abbadie fault non-foliated late Creta-
ceous quartz monzonite plutons (90-75 Ma, K-Ar bio-
tite) (Tempelman-Kluit 1977) truncate orthogneiss
assemblage structures and place an upper limit on ductile
deformation. Similar plutons also truncate low-angle
thrust faults (Tempelman-Kluit 1979).

Structural elements

Rocks of the TSZ display a dynamothermal L-S
tectonite fabric; foliation dips steeply in the west, and
flattens to the east within the TSZ. Metamorphic grade
ranges from dominantly epidote-amphibolite facies,
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with rare eclogites (Tempelman-Kluit 1970, Erdmer &
Helmstaedt 1983) in the west, to greenschist facies in the
east. Quantitative geothermobarometric analysis of syn-
kinematic mineral assemblages is discussed at length by
Hansen (1987a and in preparation), and summarized in
this paper together with new geochronometric results
(Hansen ez al. 1988, in press) following the discussion of
TSZ structures.

Geologic mapping delineates two coplanar, yet
differently oriented, elongation lineations, Ly and L,
locally marked by rodded quartz, smeared micas and
aligned metamorphic minerals. Use of a non-subscripted
‘L’ in this paper refers to elongation lineation of a
non-specific type, and subscripts ‘ds’ and ‘ss’ refer to
dip-slip and strike-slip types, respectively. Ly and L
are distinguished in the field, in part, by their trend, and
in part by their spatial distribution, as best expressed
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along the southern transect. Within the western portion
of this transect L4, trends W and plunges down-dip;
whereas in the eastern portion of the transect L, trends
NNW-SSE with shallow plunge. The angle between L
and L remains relatively uniform in the range 60-90°
(Fig. 3a). Along the central traverse the angle between
Ly and L decreases toward zones in which L is the
dominant, or sole, L (Figs. 3b & ¢). Individual rock
samples may contain both L4 and L, although in many
cases a single lineation is observed.

Structures geometrically related to L, illustrated in
Fig. 4, include: (1) mesoscopic fractures perpendicular
to L—most commonly observed in association with L,
but also locally preserved with Ly (Figs. 3b & ¢); (2)
small-scale, open to isoclinal folds with axes parallel to L
and axial planes parallel to mylonitic foliation; (3) fabric
asymmetries preserved within the motion plane
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Fig. 2. (a) Generalized geological map of the TSZ within the eastern Laberge—western Quiet Lake map area (modified from
Tempelman-Khuit 1977, 1984, Erdmer 1985, Hansen 1987a) Solid lines mark the three transects, northern, central and
southern, of this study; cross-section locations shown as A-A' and B-B’'.
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(Arthaud 1969) of these tectonites; andlocally (4)inter--

section and crenulation lineations which are generally
less well-developed than L and exhibit greater variation
in orientation from one plane of schistosity to the next.
Small-scale crenulation lineation, present in mica-rich
rocks, parallels the local L, with the axial plane generally
perpendicular to foliation. These structures, described
below, are useful in determining the geometric, kinema-
tic and temporal evolution of Ly and L.

L,—L, distribution

Zones of penetrative L, and L, development outline
alternating structural domains oriented subparallel to
the regional trend of the TSZ (Fig. 2). Transitions from
L to L domains vary from over 10 to 100s of meters.
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Twis gofies of Ly, formation, the western and central Ly,
domains, are present in the hangingwall of the d’Ab-
badie fault, and one. the eastern L4 domain, is present
in the footwall. Two zones of strike-slip L are defined
within the study area; a western L, zone bisects L
domains in the hangingwall, and an eastern L zone
locally parallels the d’Abaddie fault. Zones of L, are
also interleaved with L, zones within the klippen along
the northern transect.

Deformation along each of these zones was originally
interpreted as essentially coeval as no metamorphic
hiatus was observed within the tectonite fabrics (Hansen
1986). However, new “Ar-Ar data (Hansen et al.
1988) differentiate three distinct cooling histories for
tectonites within the study area. Hornblende and white-
mica from high-P-T hangingwall tectonites yield similar
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722

d)

Fig. 3. Lower-hemisphere stereoplots of TSZ structural elements:
filled triangles = poles to foliation; open circles = Ly; closed
circles = L; diamonds = fold axes; crosses = poles to fractures;
stars = small-scale folds with interlimb distances of 0.5-2 cm; and
open triangles = large folds with interlimb distances of 5-25 cm.
Along the southern transect the angle between L,, and L is approxi-
mately 90° (2); within the central transect the angle between Ly and L,
decreases (b); and L, shallows in close proximity to a well-developed
L, shear zone along the central transect (c). (d) Angular relations of
mesoscopic folds, fractures and L.

“Ar-*Ar plateau ages of ~195 Ma (both L4 and L
fabrics) indicative of extremely fast cooling and calcu-
lated uplift rates of ~5 mm a~! assuming a 25°C km™'
geotherm. In contrast, hornblende, white-mica and bio-
tite from footwall tectonites (Lg) yield “Ar-Ar
plateau ages of 150, 118-115 and 110 Ma (1o errors),
respectively. These data indicate slow cooling at ~6°C
Ma~! which corresponds to uplift rates of ~0.24 mm a™!
assuming a 25°C km~! geotherm. The eastern L, zone,
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which locally parallels the d’Abbadie fault, cooled
through ~350-300°C by 97 Ma (*’Ar-*Ar, mu and bi).
Therefore, structural evolution within the hangingwall
and footwall, and along the d’Abbadie fault itself must
each be considered independently. The hangingwall
block includes both L, and L fabrics, whereas the
footwall displays L, fabrics, and ductile fabrics locally
parallel to d’ Abbadie fault show L fabrics. On the basis
of “Ar-*Ar and Rb-Sr data (Hansen et al. in press) L
and L-related shear within the hangingwall occurred
during the same tectonic event, and reflect changes in
the strain history of this zone. The kinematic evolution
of each temporally distinct shear event, and implications
of their different cooling histories are discussed in con-
junction with tectonic models below.

Timing of fold formation

Parallelism of mineral elongation lineation and minor
fold axes is commonly reported from large-scale shear
zones (Christie 1963, Eisbacher 1970, Bell 1978, Bell &
Hammond 1984), yet mechanisms of fold formation
within shear zones are not clearly understood (Platt
1983, Bell & Hammond 1984). In some cases pre-
existing, or early-formed, folds rotate into parallelism
with the mineral elongation lineation during progressive
shear deformation (e.g. Bryant & Reed 1969, Rhodes &
Gayer 1977, Bell 1978). Fold rotation during shear
deformation implies that folds initiate as open folds with
axes at a high angle to the direction of tectonic transport
before they rotate into parallelism with L as deformation
advances. By this mechanism resultant colinear folds
should be tight to isoclinal as a result of continuing shear
deformation and overall flattening in the xy plane of the
strain ellipsoid.

In contrast, mica-quartzite and augen orthogneiss
commonly display open, rather than tight, folds with
axes parallel to L (Fig. 3d), indicating that they initiated
as open folds with axes parallel to L following, or
contemporaneous with, L formation. Thus, they
probably did not result from reorientation of pre-
existing folds. Additionally, within mylonitic ortho-

MOTION PLANE

b)

Fig. 4. (a) Stylized block diagram showing typical TSZ tectonic fabric elements including: (1) mylonitic to neoblastic

metamorphic foliation, locally comprised of composite S—C foliation preserved in the motion plane (Berthé et al. 1979); (2)

elongation lineation, L; (3) fractures, commonly quartz-filled, perpendicular to L; and locally, (4) open to isoclinal folds

with axes parallel to L and axial planes parallel to foliation. (b) Lower-hemisphere stereonet diagram with motion plane
(dashed great circle), containing pole to foliation (circle) and L (x).
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gneiss (from the eastern L domain) the mylonitic folia-
tion is itself folded., indicating that these folds must have
initiated after the earliest stages of mylonitic foliation
development. Therefore, these folds formed either syn-
chronously with, or after the initiation of, penetrative
ductile deformation.

Timing of fold formation in these rocks is further
constrained by asymmetric fabrics preserved within the
motion plane of rocks bearing minor folds. If folding
post-dated mylonitization, during which a uniform
asymmetric geometry developed, the asymmetry after
folding would be opposite for each fold limb. This is not
the case for TSZ folds, which show interlimb consistency
of asymmetric fabric geometry. Therefore TSZ folds
must have formed synchronously with on-going penetra-
tive, non-coaxial ductile deformation, and apparently
nucleated as open-style folds with colinear axes and L.
Folds with similar geometric and temporal constraints
are described elsewhere (Bell & Hammond 1984, Ridley
1986). Small-scale folds in calcite—-mica—quartz phyllite,
siliceous phyllite, mica-quartzite and orthogneiss need
not record distinct fold events; they are interpreted here
to have formed synchronously with ductile deformation.
These folds may have formed as a result of strain
inhomogeneities or local changes in strain rate during
continuous penetrative ductile deformation (Platt 1983).
Possible mechanisms by which such folds may initiate
are discussed by several authors (Platt 1983, Bell &
Hammond 1984, Ridley 1986), although their formation
remains problematic.

Relative timing of L4, and L

Structural relations at several scales help to constrain
the relative timing of L4 and L formation within the
hangingwall of the d’Abbadie fault. At the map scale,
L, zones dissect Lg4; structural domains. Where L, is
mapped into regions containing L, L is progressively
reoriented into parallelism with L. Mesoscopically L
overprints L, at locations where they occur together.
Rotation of L4 toward L is also seen by the reorienta-
tion of Ly by open folds interpreted to have formed
synchronously with L.

Quartz pressure shadows on euhedral pyrite cubes
within the foliation plane record progressive change in
the orientation of the maximum strain axis from west-
ward dip-slip to north-south strike-slip within the west-
ern L shear zone (Fig. 5). Antitaxial quartz fibers grow
outward from rigid pyrite cubes, reflecting the strain
regime during quartz growth (Choukroune 1971). The
orientations of the pressure shadow tails indicate that L
post-dates L, and that there was probably a continuous
change from the strain regime associated with L4 to that
during formation of L. Timing relations are further
supported by geothermobarometric data which show
that L4 hangingwall tectonites record higher P and T
metamorphic conditions than adjacent L tectonites.
These data, summarized below, are discussed more fully
in companion papers (Hansen 1987a and in prepara-
tion).
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Fig. 5. (a) Quartz strain-shadows on pyrite viewed on a steeply-dip-

ping plane of mylonitic foliation; sample from an L, shear zone

indicates timing relations between L, and L. (b) Quartz fibers grow

outward from the pyrite cube and reflect the orientation of incremental

principal strain axes during time of crystal growth (Choukroune 1971);
L is older than L. Pyrite cubes are 2-5 mm on a side.

It is possible that dip-slip shear occurred in one region
of the TSZ while strike-slip shear occurred elsewhere
within the TSZ. However, L formation dominantly
outlasted formation of L, indicating that penetrative
dip-slip shear gave way progressively to localized strike-
slip shear.

Kinematic interpretation of Ly—L fabrics

Fabric asymmetry within the motion plane (Fig. 4) of
TSZ tectonites records the sense of tectonic transport
during ductile deformation. Useful kinematic indicators
include: macroscopic and microscopic asymmetric folds
with axes normal to L, rotated clasts, shear bands, S-C
fabrics, and microscopic mica fish, quartz pressure
shadows on pyrite, quartz grain-shape preferred orienta-
tion, quartz lattice preferred orientation and rare
rotated garnets.

Although kinematic interpretation of microstructures
is an extremely valuable tool in structural analysis, it is a
difficult science to quantify. Short of presenting a photo-
graph and detailed discussion of each thin section, it is
difficult to evaluate the quality of a study which relies on
detailed kinematic analysis. In addition to difficulties in
objectivity and quantification, problems arise in kine-
matic analysis because some microstructures are more
consistently interpretable than others; furthermore,
many lithologies do not develop, or preserve, structures
useful for kinematic analysis. Such difficulties may not
present problems within shear zones which have asimple
strain history, however, such factors should be con-
sidered in study of zones, such as the TSZ, which record
complex strain histories.

In order to address these concerns, I examined thin
sections representing each lithology present at any one
station, and devised a numerical scale to provide a
measure of confidence in the kinematic interpretation
made at a given sample station. The reliability index is
based on the type of kinematic indicator, the clarity or
intensity of development of the asymmetric fabric, and
the number of different kinematic indicators preserved
within samples from a single station. The reliability
index ranges from 0 to 5. Ratings of 4 and 5 are trust-
worthy, whereas a rating of 1 means a potentially



724

ambiguous interpretation was made; O represents no
kinematic interpretation. It is difficult to establish an
absolute confidence scale in order to compare kinematic
interpretations among researchers; however, the
reliability index employed in this study allows the reader
to compare the ‘quality’ of kinematic interpretations
throughout the TSZ.

Asymmetric motion plane structures visible in the
field are relatively rare; yet, asymmetric folds and
rotated silica-rich boudins yield consistent shear sense in
impure marble, and shear bands and S$-C fabrics
commonly are well-developed in peraluminous ortho-
gneiss. Many TSZ rocks are fine-grained, however, and
field examination does not permit trustworthy kinematic
determinations; hence, oriented samples were examined
in thin section.

Type I S-C fabrics (Lister & Snoke 1984), best pre-
served within the eastern L zone, are interpreted with
confidence in thin section (Fig. 6a) and rate 5 on
the reliability index; shear sense is consistent with
field interpretation. The form and orientation of mica
fish (locally partially recrystallized) in type II S-C
fabrics (Lister & Snoke 1984) in mica quartzite and
(garnet-)epidote—mica amphibolite (Fig. 6b) west of the
d’Abbadie fault and in peraluminous orthogneiss east of
the d’Abbadie fault provide evidence of pre-annealing,
non-coaxial deformation, and shear sense in rocks in
which quartz grains are equant and annealed. Quartz
pressure shadows on pyrite cubes in pyrite—chlorite—
mica phyllite (Fig 6c) show fabrics with consistent asym-
metries. Quartz fibers record maximum infinitesimal
strain. Locally, complex pressure shadows associated
with rotated pyrite cubes (Fig. 7a) may allow minimum
estimates of incremental and finite strain values
(Etchecopar & Malavieille 1987).

Composite foliation asymmetry, marked by composi-
tional layering and quartz grain-shape preferred orienta-
tion, is an indication of non-coaxial deformation and
records shear sense (Fig. 7b). Similarly, detrital quartz
grains in mica-quartzite commonly are elongate and
inclined to the mesoscopic foliation marked by mica.
These grains may be treated as qualitative strain
markers, indicating both a non-coaxial component of
deformation and a sense of shear (Fig. 7¢c). One sample
displays well-developed snowball garnets, and, although
opposite senses of shear are recorded within the thin
section of this sample, dominant shear sense is consistent
with that interpreted in adjacent samples.

Quartz c-axis fabric diagrams of TSZ tectonites (Fig.
8) provide evidence that L is an elongation lineation as
fabric girdles intersect the foliation normal to L
(Behrmann & Platt 1982). Quartz c-axis fabric asym-
metry (Figs. 8b-h) indicates non-coaxial shear sense,
whereas a lack of fabric asymmetry (Figs. 8a & i)
suggests a dominant component of coaxial deformation
(Lister & Williams 1979, Schmid & Casey 1986).

Kinematic interpretations and relative levels of con-
fidence of tectonite fabrics are summarized in Fig. 9.
Both L, zones, though differing in their age of forma-
tion, consistently record right-lateral, or top-to-the-
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north (easternmost portion of the southern transect),
shear parallel to L. Tectonic shear associated with L,
is more complex. Within the hangingwall block the
western L, domain consistently records west-side-down
(normal) dip-slip displacement. However, within the
central L4 domain, also of the hangingwall block, west-
side-up (reverse) dip-slip shear is more common,
although microstructures indicating normal movement
are also present. Within the eastern L, domain of the
footwall top-to-the-east shear is recorded along the
central transect. Microstructures are better developed,
or preserved, within the western Ly, domain than in the
central and eastern L4 domains; as a result, kinematic
interpretations are generally at higher levels of con-
fidence in the western Ly, domain. Consistent fabric
asymmetry and more strongly developed fabrics within
the western domain may indicate a greater component
of simple shear-dominated deformation during L. Itis
also possible that this region escaped later fabric anneal-
ing or later coaxial flattening. With no quantitative
strain determinations each of these interpretations is
permissible.

Nisutlin and Anvil rocks within the klippen east of the
d’ Abbadie fault record reverse movement parallel to L,
and right-lateral, or top-to-the-north, shear parallel to
L.

Structural and kinematic evolution

Geometric, kinematic and temporal data which con-
strain the polyphase tectonic evolution of the TSZ and
adjacent rocks are summarized in a schematic block
diagram (Fig. 10). L tectonites, spatially associated
with, but cut by, the d’Abbadie fault record dextral
strike-slip shear which ended by late Cretaceous time
(98-97 Ma, “Ar-*Ar mu & bi) (Hansen et al. 1988).
This zone, together with the d’Abbadie fault, separate
tectonite packages with different movement and cooling
histories. Hangingwall rocks record moderately high- P~
T pre-carly Jurassic dip-slip and strike-slip ductile shear,
whereas footwall rocks record late Jurassic to mid-Cre-
taceous top-to-the-east ductile shear.

Hangingwall tectonites evolved in a zone of moder-
ately high strain; deformation within this zone is at least
in part non-coaxial in character. Lithologies incor-
porated in the zone were juxtaposed prior to, or syn-
chronous with, movement and associated non-coaxial
strain. Tectonic movement began as coherent dip-slip
motion at a high angle to the trend of the zone of
deformation, and evolved to right-lateral translation
parallel to the trend of the zone along discrete 1-3 km
wide shear zone(s). High- P-T crustal conditions accom-
panied initial dip-slip deformation, which evolved, at
lower crustal conditions, into zones of dextral strike-slip
translation. Geothermobarometric studies provide
evidence that high-P~T metamorphism of the TSZ
occurred within a coherent belt at least 10-15 km wide
and greater than 60 km long. Eclogite, structurally
enclosed by TSZ tectonites, records high-P meta-
morphic conditions at depths greater than 40 km
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Fig. 6. Kinematic indicators useful for TSZ rocks: (a) S-C fabrics with S subhorizontal and C trending downward to the
right; (b) mica “fish’ (note flat field extinction of quartz); (c) asymmetric quartz strain shadows on pyrite. All photographs
lie in the xz plane and indicate dextral displacement; black bar = 1 mm.
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Fig. 7. Kinematic indicators useful for TSZ rocks: (a) quartz strain shadow on rotated pyrite cube indicates sinistral

displacement; (b) obliquity of flattened quartz grains with respect to macroscopic foliation marked by very fine-grained

mica indicates dextral displacement; and (c) elongate detrital quartz inclined to the mesoscopic mylonitic foliation in mica
quartzite indicates dextral displacement. All photographs lie in the xz plane; black bar = 1 mm.
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Fig. 8. Quartz c-axis fabric diagrams of TSZ tectonites measured in the xz principal plane, normal to foliation and
containing L, using standard universal stage techniques (Turner & Weiss 1963, pp. 197-203). Stereoplots are oriented with
respect to L; horizontal solid lines mark foliation (S), and dots represent down-plunge L orientation. Approximate
geographic co-ordinates are shown above each stereoplot. The number of c-axes is shown in parentheses next to the sample
number. Pole-free area is white and pole maxima are black; density contours for each sample are given in per cent per 1%
area. (a) LP-49E, L, graphitic quartzite; (b) LP-63, L, graphitic quartzite; (c) DE-342A, L, quartzite with minor
muscovite; (d) DE-377, L quartzite with minor muscovite; () DC-159, Ly quartzite; (f) LV-172 Ly quartzite; (g)
DW-281A, L quartzite; (h) DW-317C, L quartzite; and (i) DC-81A, L quartzite layer in amphibolite. Sample locations
shown in Fig. 9. Kinematic interpretations are shown with each stereoplot.

(Erdmer & Helmstaedt 1983); the enclosing tectonites
also record high-P-T metamorphic conditions (575-
675°C and 8-16 kbar, Hansen 1987a and in preparation).
Initial, regionally penetrative, high-P-T dip-slip shear
progressively evolved into strike-slip shear at lower P-T
conditions (425-550°C and 5-8 kbar) (Hansen 1987a and
in preparation) and hence shallower crustal levels.
Hangingwall rocks record extremely fast cooling in early
Jurassic time, whereas footwall rocks, which record
top-to-the-east ductile shear and amphibolite grade
metamorphism, cooled slowly in late Jurassic to mid-
Cretaceous time.

Within the hangingwall tectonites normal dip-slip
shear is recorded to the west of the dextral shear zone
and dominantly reverse dip-slip shear is recorded to the

8G 11:6-r

east. This record of both normal and reverse movement
parallel to Ly cannot be the result of post-kinematic
folding of L4 fabrics during NE-directed thrusting.
Formation of NE-vergent folds, with axes at a high angle
to Ly, during thrusting would not result in an apparent
reversal of shear; rather, tight folds of this orientation
would repeat the structural section retaining similar
shear sense throughout. Therefore, models for pre-early
Jurassic TSZ ductile deformation must consider both
normal and reverse motion parallel to L, with normal
shear preserved to the west and dominantly reverse
shear to the east. In addition, models must explain a
change from dip-slip shear under moderately high-P-T
conditions to dextral strike-slip shear at lower P-T
conditions.
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61°15°

61°45'

15

Fig. 9. Compilation of TSZ kinematic interpretations. Lower-hemisphere stereoprojections show poles to foliation (O), L

(+) and poles to motion planes (@). Average foliation planes are shown as solid lines, and average motion planes are shown

as dashed lines. Arrows show relative direction of strike-slip translation component. Large split circle symbols indicate

relative dip-slip component of shear; filled half marks down-dropped side. Sample locations for quartz c-axis fabric patterns

are labeled with numbers. Location of other samples are shown by symbols along each transect; symbol type represents
reliability index of kinematic interpretation: A = 1-2; { = 3; O = 4-5. See text for explanation.

Following dip-slip and strike-slip dynamothermal
deformation (or during the latest stages of deformation)
hangingwall tectonites were uplifted and cooled quickly
(~50°C Ma™!) through at least 300°C in early Jurassic
time. In contrast, footwall peraluminous orthogneiss
assemblage rocks, which record top-to-the-east
thrust(?)-style shear, cooled slowly (~5°C Ma™!) during
late Jurassic to mid-Cretaceous time. Locally tectonites
similar to those west of the d’ Abbadie fault lie in klippen
structurally above peraluminous orthogneiss east of the
d’Abbadie fault. Sharp faults which bound these klippen
are constrained as post-ductile deformation, hence post-
195 Ma; top-to-the-east movement along these faults
(Erdmer 1985) is consistent with similar faults outside

the study area (Gordey 1981). Field relations outside the
field area also indicate that displacement along similar
faults pre-dates the emplacement of mid- to late
Cretaceous plutons (Tempelman-Kluit 1979).

Uplift rates of ~5 mm a~! calculated for hangingwall
tectonites (assuming a 25°C km™! geotherm) are similar
to those determined for Himalayan Pliocene uplift
(Copeland et al. 1988) and are interpreted to result from
rapid uplift associated with E-directed thrusting
(Hansen submitted). In contrast, uplift rates of ~0.24
mm a~! (assuming a similar geotherm) calculated from
orthogneiss assemblage metasedimentary strata east of
the d’ Abbadie fault are consistent with erosion rates.

Footwall orthogneiss and related metasedimentary
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Fig. 10. Schematic block diagram illustrating structural and kinematic domains, and geometric, kinematic and temporal
constraints on the tectonic evolution of the TSZ and adjacent rocks; compare with Figs. 2 and 9. Shear pattern marks the
approximate orientation of the motion plane for each structural domain with asymmetry illustrating dominant shear sense;
stippled areas are approximately normal to the motion plane and to the direction of tectonic transport (L). Line pattern is
approximately parallel to L within the foliation plane, lines are dashed where deformation is inferred, open arrows indicate
approximate direction of displacement of the upper plate. 1-5 indicate the relative order of events. 1 and 2 are pre-early
Jurassic and show quick cooling by ~195 Ma; 3 preceded or was synchronous with slow cooling from 150 to 110 Ma; 4 cooled
through 350-300°C by 97 Ma; 5 intruded in mid- to late Cretaceous time. 4 and 5 may have locally occurred synchronously.
?, probably predated intrusion of 5, although this is not constrained within the map area; ?, must post-date 4, but it’s
relationship with respect to § is unconstrained. BSF = Big Salmon fault; TF = Teslin fault; d’AF = d’Abaddie fault.
Lithologic symbols are those used in Fig. 2.

rocks, originally correlated with North American Paleo-
zoic strata on the basis of lithology and field relationships
(Tempeiman-Kluit 1977), can also be correlated with
the YT peraluminous assemblage on the basis of lithol-
ogy, as well as U-Pb, Sm-Nd and 8Sr~®Sr isotopic data
(Bennett & Hansen 1988, Mortensen 1988). These
rocks, and perhaps others of the YT peraluminous
assemblage, may thus be autochthonous North
American strata. Preservation of YT peraluminous
orthogneiss in the lowermost structural levels of the YT
(Mortensen 1988) is consistent with this interpretation.
Hangingwall tectonites may have been thrust over
footwall tectonites in early Jurassic time. As a result of
thrusting hangingwall rocks cooled quickly, whereas
footwall rocks were tectonically buried, insulated from
rapid conductive heat loss, and hence not cooled during
E-directed thrusting. In such a scenario, footwall rocks
cooled only during later exposure by uplift or erosion.
Following uplift of these footwall rocks, and related
strata along the northern Cordillera, the region was
sheared in a dextral sense along high-angle faults and
intruded by mid- to late Cretaceous plutons. Upper
crustal movement along high-angle faults marked by
brittle deformation, such as the d’ Abbadie, Big Salmon
and Teslin faults, further disrupted the area. The sense
of displacement along the high-angle of the d’Abbadie,
Big Salmon and Teslin faults is unconstrained. Move-
ment along the d’Abbadie fault must post-date late
Cretaceous dextral strike-slip ductile shear. Late
Cretaceous quartz monzonite plutons locally cross-cut
the d’Abbadie fault; however, crystallization ages are
poorly constrained by K~Ar biotite ages ranging from 91
to 75 Ma (Tempelman-Kluit 1984). Movement along the
Big Salmon and Teslin faults must post-date pre-early
Jurassic ductile deformation; Upper Cretaceous ande-
site flows and breccia locally overlie these faults

(Tempelman-Kluit 1984) placing an upper limit on the
time of displacement.

MODELS OF TSZ EVOLUTION
Previous petrotectonic models

Two quite different models of YT tectonic evolu-
tion have been proposed to explain penetrative pre-
accretion ductile deformation within the YT and TSZ.
Tempelman-Kluit (1979) asserted that the whole of the
YT represents ductilely-deformed trench-mélange
materials (Nisutlin assemblage) formed within an
ancient W-dipping subduction complex beneath an E-
facing arc (Simpson assemblage) during closure of a
broad ocean basin (Anvil assemblage). Within the TSZ
rocks of each assemblage were tectonically juxtaposed,
deformed and metamorphosed. Following cessation of
subduction, these rocks were imbricated and emplaced
on North American strata in mid-Jurassic to mid-
Cretaceous time. By contrast, workers in Alaska and
southeastern Yukon propose that YT ductile deforma-
tion and associated metamorphism resulted from wide-
spread emplacement of Paleozoic plutons; these workers
suggest that the YT may represent a Paleozoic arc
terrane which has been imbricated and accreted to North
America (Dusel-Bacon & Aleinikoff 1985, Mortensen
1985, Mortensen & Jilson 1985, Nokleberg & Aleinikoff
1985, Aleinikoff et al. 1986).

These two models of YT tectonic evolution by subduc-
tion—accretion or arc imbrication differ in three major
respects: kinematic evolution, timing and P-T condi-
tions of dynamothermal metamorphism. The two
models do not disagree on the time or sense of vergence
associated with final imbrication and emplacement of
the YT onto North America.
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Structural and kinematic data from the eastern
Laberge-western Quiet Lake map area does not
support, nor allow, a model which requires that TSZ
ductile deformation results from intrusion of late Paleo-
zoic plutons, the orthogneiss assemblage. If ductile
deformation resuited from pluton emplacement defor-
mation should increase toward plutons, igneous rocks
should be most strongly deformed near their borders
and less deformed toward their cores, structures in the
country rocks should conform to pluton margins, and
the metamorphic grade of the country rocks should
increase toward the plutons. However, within a TSZ
neither structural fabrics nor metamorphic facies show
any correlation with the orthogneiss bodies. Within the
TSZ deformation intensity shows no correlation with
orthogneiss distribution, orthogneiss bodies are elon-
gate parallel to the trend of regional structures within
TSZ but they do not define it, and other than a general
eastward decrease in metamorphic grade, the major
variation in P-T conditions correlates with L shear
zones rather than orthogneiss. In addition, geothermo-
barometry of TSZ rocks indicates high-P-T synkine-
matic metamorphic conditons, not low-P-T conditions
expected during pluton emplacement-related meta-
morphism. Isotopic constraints also indicate that perva-
sive dynamothermal metamorphism ended, cooling
quickly, by early Jurassic time. These relationships indi-
cate that penetrative ductile deformation and associated
metamorphism of the TSZ could not be related to the
intrusion of Paleozoic plutons.

I propose a model of TSZ evolution conceptually
similar to the model proposed by Tempelman-Kluit
(1979) although the structural and kinematic data
presented herein allow proposal of a more detailed
kinematic model with important differences. Coherent
and regionally extensive high-P-T conditions recorded
by L, tectonites are consistent with convergent-margin
tectonism and are interpreted as having formed within a
subduction zone environment. The general eastward
decrease in metamorphic grade suggests that the TSZ
evolved within a W-dipping (present co-ordinates) sub-
duction zone.

Character of the ancient TSZ subduction complex

Materials incorporated into the subduction complex
included pelagic marine sediments, mafic ocean crust
and depleted(?) upper mantle and, perhaps locally,
components of a magmatic arc. Upon metamorphism
and deformation within the subduction zone, these
protoliths formed three principal assemblages: (1)
most siliceous metasediments, including metachert, car-
bonate-mica quartzite, graphitic phyllite and minor
marble; (2) mafic and ultramafic rocks, consisting of
metabasalt, eclogite and serpentinite; and (3)
metamorphosed magmatic rocks of intermediate com-
position, including orthogneiss and metavolcanic rocks.
Rocks of each of these lithotectonic assemblages were
complexly deformed under high-P-T metamorphic con-
ditions.

Vickl L. HANSEN

Unlike brittlely deformed mélange (Cowan 1985).
TSZ rocks exhibit geometrically and spatially coherent
ductile structures. Units which form elongate lenses
parallel to foliation and the trend of the TSZ are com-
plexly interleaved with one another. Contacts are pene-
tratively ductilely deformed and transposed. Although
there is evidence of faulting synchronous with ductile
deformation, rocks reflect dominantly macroscopic and
mesoscopic ductile deformation.

Ductile-style TSZ deformation is compatible with
calculated metamorphic temperatures. Temperature are
higher than those typically inferred for blueschist
terranes indicative of subduction zone tectonics; yet,
average Ly P-T estimates record a low geothermal
gradient (~16°C km™') compatible with a subduction
environment. TSZ rocks may have been deformed close
to the overriding plate in the uppermost part of a subduc-
tion zone, and they represent a sequence of highly
deformed rocks underplated to the hangingwall of an
ancient subduction complex.

Material incorporated into the subduction channel
can be underplated onto the hangingwall either during
downflow or return flow within the subduction channel
(Cowan & Silling 1978, Cloos 1982, Shreve & Cloos
1986), and hence provide a mechanism to generate both
normal and reverse dip-slip tectonism. The western Ly,
domain of the TSZ, which records apparent normal
movement, could have been underplated to an over-
riding arc hangingwall at relatively deep crustal levels
during subduction return flow. Similarly, the central L
domain, which records both normal and reverse dip-slip
displacement, may preserve a record of return flow and
downflow, respectively, as materials were underplated
to the overriding arc. Such a model explains the differen-
tial dip-slip displacement recorded within the TSZ,

The western L, domain bisects the western and
central L, domains of the TSZ. Although movement
within the western L zone dominantly outlasted dip-slip
motion within the western and central L, zones, dip-slip
and strike-slip motion may have been occurring syn-
chronously, or alternately, prior to final uplift of the
TSZ; TSZ structures provide, in general, a single snap-
shot of the kinematic evolution of the TSZ. Rocks
deformed in the western L zone record lower meta-
morphic conditions than hangingwall L, tectonites,
indicating that L shear zone formed at higher crustal
levels than tectonite fabrics associated with dip-slip tec-
tonics. L shear progressively evolved from high-P-T
dip-slip deformation, and may, therefore, represent
deformation within subduction-related strike-slip shear
zones.

Beck (1986) modeled subduction-related strike-slip
faults in areas of oblique plate convergence and pre-
dicted that ancient subduction complexes may preserve
a record of such shear zones. Evidence for subduction-
related strike-slip faulting in upper crustal rocks (Fitch
1972, Karig et al. 1986) and mid-crustal rocks (Toriumi
& Mausi 1986) has been described in the literature. Beck
(1986, fig. 4) represents subduction-related strike-slip
faults as vertical faults truncated against the interplate
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ACCRETIONARY COMPLEX

"' SUBDUCTION CHANNEL

Fig. 11. Schematic diagram showing a continental arc being dismembered by subduction-related strike-slip faults during

oblique convergence; diagram is modified from Beck (1986, fig. 4) to show high-angle strike-slip faults at the surface

shallowing at depth into the zone of décoliement between the two plates—that is, the subduction channel. Circled dots and
crosses indicate motion out of and into the plane of the diagram, respectively.

décollement; however, strike-slip faults, which are high-
angle near the surface, probably shallow at depth and
root into the mechanically weakened décollement of the
subduction zone (Fig. 11). In a simple case of oblique
subduction as shown in Fig. 11, the strike-slip faults
evolve with listric geometry dipping toward the arc as
required by convergence direction.

As subduction beneath the overriding arc terrane
continues synchronously with margin-parallel transla-
tion, early-formed strike-slip shear zones may be pro-
gressively overprinted by dip-slip motion during con-
tinued plate convergence. Therefore, one might expect
preserved portions of a ductilely-deforming subduction
complex to record dip-slip motion, overprinted by the
later-preserved shear zones related to lateral translation.
Margin-parallel shear zones finally preserved in the rock
record will have formed at higher crustal levels in general
than the dip-slip shear zones they dissect. As a result,
strike-slip shear zones should be thinner and less diffuse
than zones of deeper-formed dip-slip shear (e.g. Sibson
1977).

Subduction-related strike-slip ductile shear may have
been active throughout the history of the TSZ, but older
strike-slip zones would have been overprinted by later
dip-slip displacement. Dextral movement within the
western L, domain dominantly outlasted dip-slip
motion, and was therefore preserved recording lower
metamorphic pressures and temperatures than tecto-
nites formed during dip-slip movement. The TSZ may
thus preserve a record of late Paleozoic—early Mesozoic
oblique convergence and subduction with progressive
kinematic evolution from initial dip-slip shear during
W-dipping subduction to right-lateral margin-parailel
translation along subduction-related strike-slip shear
zones.

West-dipping (present co-ordinates) oblique subduc-
tion beneath the arc would result in closure of the basin
separating the E-facing arc from the North American
continental margin. Present data do not indicate the size
of such a basin. With final basin closure the subduction
complex and associated arc terrane were thrust eastward
onto the North American continental margin in early
Jurassic time, locally imbricating the margin itself as

recorded by top-to-the-east ductile shear within the
peraluminous orthogneiss assemblage. Collision and E-
directed thrusting would result in uplift and fast cooling
of subduction zone tectonites and arc terrane, whereas
the overthrust continental margin would be synchron-
ously buried. Top-to-the-east ductile shear recorded in
peraluminous orthogneiss of the footwall is interpreted
as having formed during collision and terrane accretion.
North American continental margin strata were uplifted
slowly during late Jurassic to mid-Cretaceous time
following early Jurassic terrane accretion. In the late
Cretaceous, TSZ tectonites within the hangingwall were
juxtaposed with footwall tectonites along a ductile dext-
ral shear zone. In addition, the region was intruded by
late Cretaceous plutons and locally disrupted by steep,
NNW-trending faults such as the Big Salmon, Teslin and
d’Abbadie faults.

CONCLUSIONS

In summary, the TSZ represents a zone of penetrative
ductile deformation formed under moderately high-P-T
conditions. Tectonic movement within the TSZ began
paraliel to a steeply-plunging, W-trending lineation (L)
at a high angle to the ancient plate margin, along which
both normal and reverse motion are recorded. Later
movement evolved into right-lateral translation (L)
parallel to the margin along a shear zone which formed
subparallel to the material anisotropy of previously-
formed structural fabrics. These structures probably
formed within the convergent environment of an oblique
subduction system. L4 dip-slip displacement may record
downflow and return flow within a subduction channel as
material from the channel was underplated to the over-
riding plate. L shear zones are interpreted to represent
subduction-related strike-slip faults which formed prior
to final terrane accretion. Finally, the entire ductilely-
deformed tectonite package was imbricated and thrust
onto North American cratonal strata along ENE-
directed thrusts.
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