
Friday, February 19 

XIX Cordilleran Tectonics Workshop 
Queen's University, Kingston, Ontario 

February 19-21, 1993 

Final Program 

7:00-10:00 p.m. Registration and Welcoming Reception (cash bar). 
Queen's Faculty Club (168 Stuart Street, Kingston-- just west of the south end of University Avenue.) Posters may 
be set up in Miller Hall this evening if desired. 

Saturday, February 20 

8:30-9:00 a.m. 
Miller Hall Lobby 

9:00-9: 10 a.m. 

Registration and Poster set-up. 

Oral Presentations (Miller Hall, Room 105) 

Opening Remarks by John M. Dixon (Queen's University) 

9: 10-9:30 a.m. Philippe Erdmer (University of Alberta) 
The SNORCLE Transect - Present status,_ qbjectives and opportunities. 
(P. Erdmer, E.R. Kanasewich, F.A. Cook, H. Helmstaedt, A.G. Jones & W.A. Padgham) 

9:30-9:50 a.m. Robert Stevens (University of Alberta) 
Tectonic evolution of the Tes/in Suture Zone, a major plate boundary in south-central Yukon Territory. 

9:50-10:10 a.m. Tekla Harms (Amherst College) 
News and views from the Thirtymile Range: Stratigraphy, structure, and possible correlations in the Dorsey 
Terrane. ' 

10:10-10:40 a.m. Coffee Break 

10:40-11:00 a.m. Liz Turner (Queen's University) 
Giant Neoproterozoic reefs from the Little Dal Group, Mackenzie Mountains, NWI': Filling the ecological gap 
between Precambrian and Paleozoic reef communities. 

11 :00-11 :20 a.m. Guy Narbonne (Queen's University) 
Integrated bio- and chemo-stratigraphy of the Neoproterozoic Windermere Supergroup, northwestern Canada. 
(G.M. Narbonne, A.J. Kaufman & A.H. Knoll) 

11:20-11:40 a.m. Troy Rasbury (University of Texas at Austin) 
Ages of cross-cutting plutonic rocks in the Yellow Aster Complex, North Cascades, Washington. 

11 :40 a.m. - 12:00 p.m. Discussion 

12:00-1:30 p.m. Lunch Break 



1 :30-1 :50 p.m. Guowei Zhang (McGill University) 
Strike-slip faulting and block rotation in the McConnell Creek Area, north-central British Columbia. 

1 :50-2: 10 p.m. Rob Scammell (Queen's University) 
High-temperature thermochronologic and barometric constraints on the mid-Cretaceous exhumation regime, 
Monashee Mountains, B. C. 

2: 10-2:30 p.m. Paul Williams (University of New Brunswick) 
Deformational and metamorphic history of the Blanket area of the Thor-Odin culmination of the Monas/we 
Complex. (P.F. Williams, R.L. Brown & R.N. Spark) 

2:30-3:00 p.m. Coffee Break 

3:00-3:20 p.m. Philip Simony (University of Calgary) 
The remaining shreds of the Trail Gneiss - fragments of a Devonian continental margin. 

3:20-3:40 p.m. Randy Parrish (Geological Survey of Canada, Ottawa) 
The Monashee Complex as a tilted crustal section. 

3:40-4:00 p.m. Ray Price (Queen's University) 
Eocene crustal stretching, south-central Canadian Corillera: passive upper crustal response to ductile boudinage 
of the lower crust above a fluid upper mantle. 

4:00- Poster Discussions 

Saturday evening is open for dinner, poster discussions and other entertainment (to be arranged). 

Sunday, February 21 

9:00-9:20 a.m. Richard L. Brown (Carleton University) 
Comparison of the Selkirk fan structure with mechanical models: Implications for palinspastic reconstructions of 
the Southern Canadian Cordillera. (R.L. Brown, C. Beaumont & S. Willett) 

9:20-9:40 a.m. Stephen Grasby (University of Calgary) 
New correlations of the Hadrynian Windermere Supergroup in the northern Selkirk Mountains, British Columbia. 
(S.E. Grasby & R.L. Brown) 

9:40-10:00 a.m. Maurice Colpron (Queen's University) 
Relationship between the emplacement of high-level Middle Jurassic plutons and the regional SW-verging 
deformation of the lllecillewaet synclinorium, N. Selkirk Mountains, B. C. 

10:00-10:30 a.m. Coffee Break 

10:30-10:50 a.m. Charles Ferguson University of Calgary) 
The suprastructure-injrastructure transition of the hinterland and its role in the initiation of thrusting in the foreland 
of the Canadian Cordillera. • 

10:50-11: 10 a.m. Marian Warren (Queen's University) 
Stratigraphic relationships in the Horsethief Creek and Hamill Groups of the W. Purcells: Implications for Late 
Proterozoic/Early Paleozoic evolution of the N. American margin. 
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11: 10-11 :30 a.m. Gerry Ross (Institute of Sedimentary and Petroleum Geology) 
Geochronology of sub-Fairholme granitic detritus (Bull River, B. C.): The case of the missing miogeocline. 

11 :30 a.m. - 1 :00 p.m. Lunch Break 

1 :00-1 :20 p.m. Sebastien Castonguay (Queen's University) 
Evolution of a steep oblique hangingwall ramp near the southern termination of the Misty Thrust Rocky Mountain 
Front Ranges, Kananaskis country, Alberta. (S. Castonguay & R.A. Price) 

1:20-1:40 p.m. Greg Soule (University of Calgary) 
The Triangle Zone and Foothills structures, Grease Creek Syncline area, Alberta. 

1 :40-2:00 p.m. Peter Fermor (Shell Canada Limited) 
Some aspects of the three-dimensional structure of the Alberta Foothills. 

2:00-2:40 p.m. Daniel Lebel (McGill University) 
Numerical modelling of thin-skinned thrust systems - Insights on the propagation of faults and the thrust transfer 
zone problem. (D. Lebel & E.W. Mountjoy). 

2:40-3:00 p.m. 

3:00 p.m. 

Concluding Remarks and Plan for 1994 Workshop. 

Coffee, Poster Discussions and Adjournment. 

Posters 

Doug Oliver (Southern Methodist University) 
Structural and kinematic evolution of the Tes/in Suture Zone, Little Salmon Lake, Yukon. 

Paul Schiarizza (British Columbia Geological Survey Branch) 
Structural and stratigraphic relationships between Cadwallader and Bridge River terranes, and Tyaughten and 
Methow basins, eastern Coast Belt, southwestern British Columbia. 

Charles Ferguson (University of Calgary) 
Structural geology of northern Cariboo Mountains, B. C. 

Doug Archibald (Queen's University) 
A 40Ar/39Ar transect of the Monashee Decollement. 

Robert Spark (University of New Brunswick) 
Structural relationships within the Thor-Odin culmination of the Monashee Complex, southeastern British Columbia. 
(R.N. Spark & P.F. Williams) 

Maurice Colpron (Queen's University) 
Relationship between the emplacement of high-level Middle Jurassic plutons and the regional SW-verging 
deformation of the Illecillewaet synclinorium, N. Selkirk Mountains, B. C. 

Pat Stinson (University of Calgary) 
Geology and structure of the eastern margin of the Coryell Batholith, southeast British Columbia. 
(P. Stinson & P. Simony) 
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Joel Jansen (Queen's University) 
A mid-Cretaceous-to-Paleogene tectonothennal histo,y for the Kootenay Arc and Purcell anticlinorium derived from 
40Ar!39Ar age spectra of K-feldspar. (J. Jansen & D.A. Archibald) 

Ted Doughty (Queen's University) 
The Purcell Trench normal fault, northern Idaho, U.S.A. (P.T. Doughty & RA. Price) 

Marian Warren (Queen's University) 
Stratigraphic relationships in the Horsethief Creek and Hamill Groups of the W. Purce/ls: Implications for Late 
Proterozoic/Early Paleozoic evolution of the N. American margin. 

Melanie Kells (Queen's University) 
Thermobarometry of Horsethief Creek Group petites from the contact aureole of the Glacier Creek Stock, western 
Purcell Range. (M.P. Kells & D.M. Carmichael) 

Colin Zelt (Geological Survey of Canada, Ottawa) 
Crustal structure across the Omineca-Rocky Mountain fold and thrust belt transition, southeastern Canadian 
Cordillera. 

Shumin Liu (University of Calgary) 
Three-dimensional character of Foothills structures in Grande Cache area. (S. Liu, D.C. Lawton & D.A. Spratt) 

Daniel Lebel (McGill University) 
Structure of a segment of the eastern Front Ranges and Foothills between Athabasca and Brazeau Rivers, Alberta. 
(D. Lebel & E.W. Mountjoy) 

* * * * * * * 

Note concerning travel grants: Graduate students presenting an oral or poster paper will be reimbursed 75% of 
APEX or other discounted air fare, provided that the fare was paid by the student personally (not reimbursed from 
a research grant). Ticket stub or original receipt required; these may be submitted to John Dixon at the meeting 
or by mail by March 8, 1993. 
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Abstracts, XIX Cordilleran Tectonics Workshop (1993) 

A ' 0 Ar/39Ar transect of the Monashee decollement. 
D.A. Archibald 
Department of Geological Sciences, Queen's University, Kingston, 
Ontario, K7L 3N6 

'
0 Ar/39Ar age spectra for biotite, muscovite and hornblende from an E-W 

transect of the western Frenchman's Cap dome near Ratchford Creek 
indicate a simple thermal history involving: 
1. Late Cretaceous-to-Paleocene overprinting of rocks In the footwall of 

the Monashee decollement to temperatures near the closure temperature 
of hornblende (ca. 500°C}, and 
2. Eocene (ca. 47-48 Mal cooling through the closure temperatures of 

b1otite and muscovite (ca. 280 and 350°C, respectively) in both the 
footwall and hangingwall. 

Most spectra record the presence of some excess argon but the effect 
appears to be greatest in micas at the maximum structural depth 
sampled for this study north of the Bourne glacier. 

COMPARISON OF THE SELKIRK FAN STRUCTURE WITH MECHANICAL 
MODELS; IMPLICATIONS FOR PALINSPASTIC RECONSTRUCTIONS OF 
THE SOUTHERN CANADIAN CORDILLERA. 

Richard L. Brown, Department of Earth Sciences, Carleton University, and 
Ottawa-Carleton Geoscience Centre, Ottawa, Ontario K1S 5B6, C. 
Beaumont, S. Willett, Department of Oceanography, Dalhousie University, 
Halifax, Nova Scotia, B3H 4J1. 

Physical sandbox and numerical finite element models demonstrate that a 
uniform Coulomb crustal layer that deforms under basal boundary conditions, 
which correspond to asymmetric detachment and underthrusting (subduction) 
of the underlying substrate (mantle lithosphere), develops as a crustal scale 
structural fan. The fan has a broad 'prowedge' of thrusts and folds that verge 
toward the direction of convergence and a narrower •retrowedge• of thrusts 
and folds that develop above the stationary lithospheric plate. 

The Selkirk fan of the Canadian Cordillera has a similar structure to the 
models and we infer that It originated during Jurassic accretion of terranes to 
the western boundary of cratonic North America by processes analogous to 
those reproduced by the models. Palinspastic restoration of the Selkirk fan 
places it within the present geographic limits of the Coast Belt quring the 
Jurassic. By implication the North American plate extended this far west in 
Early Jurassic time. 

Reference to LITHOPROBE profiles supports this interpretation and 
suggests that lower crust underlying the lntermontane Belt and the eastern 
edge of the Coast Belt is the relict of the pre-Jurassic North American plate. 
If correct it implies that the accreted terranes that overlap this plate boundary 
by approximately 200 km are crustal slivers that were detached from their 
subclucted lithosphere, deformed in the manner of the models, and obducted 
onto the North American plate. 

EVOLUTION OF A STEEP OBLIQUE HANGING WALL RAMP Nl:AR THE 
SOUTHERN TERMINATION OF THE MISTY THRUST FAULT ROCKY 
MOUNTAIN FRONT RANGES, KANANASKIS COUNTRY ALBERTA 

Casao~uay, Sebastien Ind Price, Raymond A., Department of 
Geological Sc10nces, Queen's University, Kingston, Ontario K7L 3N6 

The hanging wall of the Misty thrust fautt follows a decollement wtthln the 
lower part of the Upper Devonian Palliser Formation over an interval of 25 km 
extending to the south end of the Misty Range. There, the fault cuts abruptly 
upward throug_h 2 km of Upper Paleozoic and Triassic strata to another 
decollement within the Jurassic Fernie Group. It follows this deeollement 
southward for 6 km to tts termination in the core of a small fold in strata of the 
Kootena~ Group. Over most of this interval the footwall comprises Kootenay 
_and Ferme strata, a_nd the fautt is essentially planar. The hanging wall ramp 
1s marked by_an oblique, southeast-plunging fault-bend fold, wtthin which are 
two small obhque back thrusts . These backthrusls show that the Misty thrust 
pr_opagated l~terally into a tectonic wedge structure, forming an oblique 
triangle zone_ that was partly over-ridden by the thrust sheet. • 

The lewis thrust fault, which ?verlaps the south end of the Misty thrust, ia 
not folded by the_ oblique, hanging wall-ramp anticline in the Misty thrust 
sheet. . The Lewis thrust follows a relatively planar dtcollement in the 
M1SS1SS1pp1an L1v1ngstona Formation along tts hanging wall, but tt has an 
oblique_ ramp along tts footwaU where ~ crosses the fautt-bend fold in the 
underlying Misty thrust sheet. These relalionshipa show that displacement 
along this part of the Lewis thrust fault occurred after displacement on the 
underlying Misty thrust. 

The configuration _and evolution of the oblique hanging wall ramp at the 
south end of the Misty Range provides an actualistic model for the 
interpretation of lateral ramps marking the ends of the oil and gas reservoir 
structures in the Foothills belt that are concealed by overlying deformed 
Mesozoic rocks. 

Relationship between the emplacement of high-level Middle Jurassic 
plutons and the regional SW-verging deformation of the lllecillewaet 
synclinorium, N. Selkirk Mount.lins, B.C. 

COLPRON, Maurice, Dept. of Geological Sciences, Queen's University, 
Kingston, Ontario, K71. :lN6 

Four plutons of Middle Jurassic age intrude rocks oi the Lower Paleozoic Lardcau 
Group exposed in the Illecillewaet synclinorium, a west-facing fold in the souU\west 
flank of the Selkirk Fan structure. The plutons are aligned along a west-northwest 
trend that Is discordant with the regional northwest-trending, southwest-verging 
structures. 1he two larger stocks are porphyritic granites, where.is Uw smaller 
plutuns are quartz munzunites. All four stocks contain epidote that exhibits textural 
characteristics suggestive of a magmatic origin. The contact aur<', •les surrounding 
these plutoos are generally characterized by retrograded andalusit, porphyroblasts, 
indicating pressure cl emplacement of less than, kbar, 

In their immediate wall rocks, the plutons truncate southwest-verging fold 
structures and the dominant northwest-striking foliation; but, on a regional scale, 
the axial surfaces of the southwest-verging folds are deflected conspicuously 
between and around the larger plutons as a result of strain that occurred after the 
plutons had col\801idated. The Downie Creek fault, a major southwest-verging 
thrust fault in the southwest flank of the lllecillewaet synclinorium, carries in its 
hanging-wall folds oi the dominant phase that are deflected to an easterly trend 
along the north side of the Fang stock. This same fault extends into, and is 
congruent with the 110uthwest-verging Durrand Glacier anticline, which is a major 
component of the lllecillewaet synclinorium. The Downie Creek fault is, therefore, 
locally discordant with dominant structures deflected around the Fang stock, but is 
regionally congruent with the dominant deformation in the Illecillewaet 
synclinorium. These structural relationships indicate that the granitic plutons were 
emplaced, consolidated and then responded as rigid bodies, during a same episode of 
progressive deformation that resulted in the development of the dominant, 
regional, northwest-trending, 80uthwest-verging folds and thrust faults. 

THE PURCELL TRENCH NORMAL FAULT, NORTHERN IDAHO, U.S.A. 
DOUGHTY, P. T., and PRICE, R. A,, Geological 

Sclencea.,Queens University, Kingston, Ontario 
K7L-3N6 

Recent atteapts to locate the elusive Purcell Trench 
fault have discovered evidence for tvo en echelon normal 
fault aegaenta, one aainly brittle and the other aore 
ductile, within the Purcell Trench. The tvo normal 
faulta overlap en echelon near the lntersectlon of the 
Purcell Trench vlth the Hope fault. The Hope fault is a 
aajor, aoutheast trending noraal fault vhlch appears to 
play an iaportant role in accoaaodating changes in 
structural style along the Purcell Trench fault systea. 

The northern aegaent la an east-dipping, mostly 
brittle, normal fault vhich la exposed for 4 km near 
Bonners Ferry, Idaho. l l-5 aeter vide zone of 
cataclastic ductile aylonita and chloritic aicrobreccia 
dips eaatvard at nearly 600and records top-to-the­
northeast diaplace■ent, The fault separates vest­
dipping aaphlbollte-faclas metaaediaents in the footwall 
froa hornblende-biotite granltas -in the hanging wall. 

The aouthern aegaent la not exposed; however, 
aylonitic ■hear zones occur in the ■ountains flanking 
the vest side of the Purcell Trench where they dip 
ateeply eastward, These shear zones record top-to-the­
northeast normal dlsplaceaent. This and a juxtaposition 
of ■eta■orphtc grade across the Purcell Trench provide 
per■ tssive, but not ·coapelling, evidence for a largely 
ductile noraal fault along the southern segment of the 
Purcell Trench noraal fault ayste■. 

The SNORCLE T,allNCt • Pl'9Hlll ... Illa, 011ftc1jwt Ind Opp011un111ff 
~ROMell, P. l l<ANASEWICH, E.11., De~ of Geology, University o1 AJIMllta COOK 
~~~mtnl ol Geology and Gtof)hyalct, Unlvtraty ol Calgaiy HELMSTAEDT H ' 
--Mn••· of Geologlcal Scltnc:et, Queen•, Univ-"'• JONES ' • ., 
Canada, Ott-, PAOGHAM WA. Indian --,, , A.G., Geological Survey o1 

The Slave. Nol1hem Conlllenl I• • ...:...: ..... ~A and Nonhem Nlalra, YtlowknKe. 
t -.....,.-~ Evolution (SNORCl.E) 1n1nMct la one of two ~ 
~~;~ ~ ~~:9"....:.,~ purpow la to ltudy the doep struct1n and 
110% of Ea!lh's hlalo,y T ·-....,,.-e -•, region of Eai1h where the rock record lfl)llns 
lffllll Archean crllon in:: ~~.:r.~ l~~ from the Slave Province, 1 rNtlvely 
Yukon and nol1hem llrltllh Columbla, • or......,. 1,200 km to the 10uthwest, In 
accratlonary and "-l><imlonal 1~N&mly youngw rod<a and ltructures record 
In the wellMrd QIVWlh of the Nol1h ~ cor41nue un11 the preaent day, rHlillng 

From - lo WM(, the SNORCLE 11-.ct CfOMM 
Slave Province (4.0-2.5 Ga), the Proterozoic W ~ of orogena Including the Archean 
projection of the rec«tlly dllcovered Mid-Pr~----· (2.1-U Ga), the IOUlhem 
~ Proterozoic COYer and the Coro"- which lladdan Orogen (1.3-1.1 Ga) moatfy buried 

Ion ( ' -•• recorda • complex hlstOl'f of cnnta1 
tlClena 1.5-0.37 Ga) fellowed by cruelal accretion (0.37 Ga to Pr-) Some of the 
QUMllona to be addtNMd are: • 

• Wha!Dld ... ~ of d.ep cnJII and manlla underlie the oldesl rocks on Earlh? 
• ,-. tectonlca operate In the Archean? 
• 11 lhe tectonic 111)49 of Nr1y Arct.11 protocontJneruj nuc1t1 t.wllque? 
• How hllve 4 Ga-dd Cflllont be.n rnodrled a1nct the AlchNn? 

. • Are deep structural and illrallgntphlc chilract...UC. of Proterozoic or 
difft<enl from lhoM of Phanerozoic orogena? H SO, wh'{I og,1111 lundatnenlally 

• How have daep Pl'IIClmblian llruct bee • .......,, __ 
llructural II/Olutlon of Phanerozoic oro:;:1 n ...,. •= • In control Ing Ille stratigraphic and 

• Why la the 2,500 km-long fo,NnCf bM1r1 of the COldll 
and ve«lcally, In IIOuthtm Alberta lhlln In northwNttm C.::.~ more IX1enalva, both 8/Mlly 

• Why do inltlf-i'tlaled leclonlc chllracterlaUca ol the Cwled 
extension lnlraconllntntal llrlka-allp and Ian Corolfen, •uch aa lkhoapherlc 

• How ;...,
8 

out cratoo-Wlld contraction, change from 10uth to nonh? 
exotic elemen1s -~~~Mtleran lerraneol s assembled to produce Ille presenl dlalrlbutlon ol 

'""""" Y erranea appatent Nonh American afflnk'{I 



THE SUPltASTRUCTURE-INP'RASTRUCTUJUI TRANSITION OF THI 
HINTERLAND AND ITS ROL! IN TH! INITIATION OP THRUSTING IN 
THE FORELAND OF THE CANADIAN COROILLERA, 

FERGUSON, Charle• A,, D•part.ent Of Geology and 
Geophysics, University of Calgary, Calgary, 
Alberta T2N lN4 Canada 

At 53° north latitude, the northveet-etrikinig ColWlbian 
oroqen consiats of two 100 Joa vida balte: a foreland told­
thrust belt, and an intensely folded mat&11orphic 
hinterland, Th• youngeet folding avant in the hinterland 
is ralated to the propagation of thr\lat• at the waetern 
edge of the foreland, Thruete in the veetarn toraland 
feed into a datachllent that ••rges into the 
infrastructur~-•uprastructura transition of the 
hinterland, Thruete of the aaetern foraland feed into the 
basal detachlAent that extends into the lower portion of 
the infrastr-.icture. 

Foldin, and peak aetamorphiea of th• hinterland'• 
infrastructure occurred before the intrusion of a Middle 
Jurassic pl·.lton, Thrueting in th• toreland wae not 
initiated \'ntil the Early Cretaceous, Th• oldaet 
structural fabric in the aupraetructure ia a chlorita 
porphyrobl~•t-bearing foliation (IA) oriented at low 
anilee to bedding. s 1 records pau aataaorphi•• in aoat 
of th• aupraatructura and aay be oontuporanaoue with the 
Kiddle Jurassic mataaorpbism of the infrastructure, 

A ,o ~ wide fold belt at the aaetern edge of the 
hinterland'• aupraatruoture overprint• the s fabric, A 
younger structural fabric, •••ociated with tSie folding, 
extends into the wa■tern edge of the toraland where it ie 
a ■■ociated with eastward thrusting, The fold belt at the 
eastern edge or the supraatr:uctur• i• interred to be the 
•••• age (Early Cretaceous) •• thrusting in th• vaetern 
toreland. Thie is at least 20 aillion year• younger than 
deforaation in the underlying infraetructure, 

SONI] A.SP&CTS OF TD TDlt& DIHDSIOIIAL S'!JUJC'l'OU OJ' TD 
A.LB&JlTA J'OO'l'BILLS 

Peter Fermor, Shell Canada Resources Ltd. 

The principle review articles on thE'. 1>tructure of the 
Alberta Foothills were based upon single-fold reflection 
seismic data, In the quarter-century since their.writing, 
the acquisition of thousands of kilometers of stacked data, 
initial 3-D surveys, and the drilling of several.hundred 
additional wells has provided a basis for pursu1ng a three 
dimensional analysis ot structures involving the Paleozoic 
carbonate structural "skeleton•, Subsurface information 
indicates that: 

:> In one field structure where several horizons can be 
mapped with confidence, the structure appears 
"balanced" to within the resolution of subsurface 
control, supporting the local applicability of this 
method of structural analysis. 

2> Within individual thrust sheets (where it can be 
documented) displacement changes smoothly, but the 
displacement gradient along strike may be considerable, 
up to about .44 pet unit of length in one major thrust 
sheet. This implies considerable rotation (20°-30° or 
more) of portions of these thrust sheets during 
translation. 

3) 

4) 

5) 

6) 

Certain thrust sheets inferred from surface mapping to 
be separate entities (e.g. the McConnell and 
Livingstone) are one and the same, and so are longer 
than previously supposed, invalidating previous 
interpretations of their displacement profiles. 

Lateral ramps are more common than previously realized, 
producing complex three dimensional linkages between. 
thrust sheets at structural levels at which they were 
previously considered separate, with concomitant abrupt 
changes in displacement where theee linkages occur, 
These linkages can be difficult to detect, and are apt 
to cause errors in structural interpretation. 

Thrust sheets constituting the leading edge ot 
deformation at re-entrants become interior structural 
elements in the principal salient of the Alberta 
foothills by the development of more exterior thrust 
sheets which appear to be terminated abruptly along 
strike at lateral ramps, which link them with the 
thrust sheets in the more interior positions, 

The existence of connecting lateral ramps implies that 
displacement occurred simultaneously on portions of the 
thrust faults connected by the ramps. Since the ramps 
extend twenty or more kilometers downdip, it follows 
that displacement occurred simultaneously on structures 
occupying relatively interior and exterior positions, 

NEW CORRELATIONS OF THE HADRYNIAN WINDl!.RMERE 
SUPERGROUP IN THE NORTHERN SELKIIU< MOUNTAINS, 
BRITISH COLUMBIA 

Stephen E, Graaby and Richard L, Brown 

ABSTRACT 

The Horaethiet Creek Group in th• northern Selkirk Mountain• 
i■ subdivided into ■ix informal ••P• units: sernipelite­
Amphibolite, Kiddle Marble, Basal Pelite, Comedy Creek, 
elastic, and Upper Pelite, The Comedy creek unit is 
correlated with tha Old Fort Point Formation of the Miette 
Group, 11 th• marker" in the Raza Group, and the Baird Brook 
division in the Horeethief Creak Group of the Purcell 
Mountains, These correlations help define the Windermere 
ba■ in, and place con■trainte on the southern extent of the 
Plesant Valley Thrust, 

A mid-Cretaceous-to-Paleogene tectonotharmal history for the Kootenay Arc 
and Purcell antlcllnorlum derived from 40Ar/39Ar age spectra of K-feldspar. 

J. Jansen and D.A, Archibald, Department of Geological Sciences, Queen's 
University, Kingston, Ontario, K7L 3N6 

Eight new 40Ar/31Ar age spectra for micas reveal e simple cooling history for 
mid-Cretaceous granltoid plutons from the Purcell anticllnorium. Typically the 
spectra have well-defined plataau segments; however, some show evidence of 
minor post-emplacement thermal overprinting. 

In contrast, K-feldspar age spectra show increaalng age with fraction of 39 Ar' 
released during step heating. In some cases the maximum age reaches the 
blotite plateau data for the same rock. In detail, the form of the spectre is 
similar to those studied by Lovera (19881 which suggests that these samples 
contain multiple domains of different sizes. Using Lovera's algorithm (1992), 
we modelled five age spectra and calculated closure temperatures 
correapandlng to domain ages inferred from the spectra. The temperatures 
ranged from 184 to 298"C; samples with the youngest dates yielded the lowest 
closure temperatures. The age-temperature results for the K-feldspar samples 
were combined with estimated closure temperatures and available ages for K-Ar 
and Rb-Sr mica samples and fission-track apatite dates to constrain 1-DT 
models of the Purcell Antlclinorlum. 

Two modal• corresponding to mid-Cretaceous pluton emplacement at 
tectonic levels of 12 and 20 km were teated. These models Incorporated: 

1. Simple cooling of the Purcell Anticlinorium east of Kootenay Lake from 
110 to 70 Ma, 

2. A significant thermal event at ca. 70 Ma occurring at deeper crustal 
levels now exposed west of ~ootenay Lake, and 

3. rapid Eocene uplift, 
We attribute the convergence of the model cooling curves at ca. 60 Ma to 
normal faulting along the Purcell trench, This movement juxtaposed the two 
tectonic levels and was concordant with regional Eocene extension. 

NUMERICAL MODELLING OP THIN•SKINNED THRUST SYSTEMS• 
INSIGHTS ON THI!! PROPAGATION OF PAUL TS AND THE THRUST 
TRANSFER ZONE PROBLEM 

Daniel ubel and Eric W, Moufll}uy, Departmelll of Earth & l'laMrary 
Sciences, McGIii University, 3450 University St, Montrial, Qutbec, HJA 2A7 

The overlapping mechanism provides I means of oxplalnina how the inhomogenous 
displacement obseivcd alon1 each fault from a population of contlJUous lhrust faults 
translates inlO the relatively homogeneous shortenillg described in most thru,t bells 
of the world. Transfer zones as inldally described by Dahlstrom (1969) are artifacts 
of the final defonnation and cannot bo u,ed to elabonte a simple model of evolution 
leading to a unifonn shonening of a lhrust belt Rather, thrust faults propagate by 
means of local stress buildup (due to inhomo1cneou1 1hortenin1 along the thrust 
belt) and ill eventual relaxation throush the slip of a sln1le faulL Hence, in an area 
wilh a serie, of fault traces ovcrlappln1 each other in map view, the fault which Is 
situated in the most critical position will slip. If !here Is no fault placed In a critical 
area that needs shonenlng, new faults will be created. This alternative sllp of a 
series of overlapping thrust faults In a tcrles of slip episodes is termed the overlap 
mcchanlsm. 

Two computer pro1rams have been developed to illu11ratc the overlap 
mechanism. These programs use algorithms based on the equations of fault 
propaaation of Walsh & Watterson ( 1988) and provide simulations from which one 
can observe the kinematic evolution of analog slnsJe faults or lar1e 1hrus1 belts. The 
programs are useful for simulating a number of common geometric situalions 
encountered in thrus1 belts. They also are useful tor detenninin1 the influence of 
rheology on the prop11atlon of faults, by allowlna to change the rheological 
variables values of the fault propagation equations. 



t-~OOTHlLLS BETWEEN ATHABASCA Ah1.1 DM-A'-t.A.U j\l'~~->, tu, .... ~~•--• 
Dan~/ Lebel and Eric W. Mounl)c,y. Deparrme/11 of Earth & Planetary 
Sciencts, McGill Unlvtrsity, 3450 University St, Monrr,al, QuJbtc, H3A 2A7 

A !cinematic model of emplacement of lhe external part of lhe _Rocky Mountain lhrust 
and fold belt is derived from regional mapping and a 5cr1cs of balanced cross­
"ctions, Jn the Foothills, an early set of fauhs arc cron•cut by 1hc la_te\ more 
dominant ..nd through-goini thrusts. These earl_y thrusts are $tr\1Cturally equiv• cnt to 
the Mesozoic-Paleozoic detachment descnbed by Bally et al. (1966) from 
aomhwe51Cl11 Alhena. 

Structural analysis of lhe Nikananln thrust sheet 1how1 that im~al de!onnatl!,)n 
durina emplacement was accomodated by means of both brittle and _ductile 
deformations. Minor thrum and tear faults do not account for all lhe mtemal 
deformation involved in the differential movement between the center and the lateral 
terminations of the thrust sheet. Rather, an array of subtle she~ v~• observed In the 
field appear 10 reflect shearing parallel to the transport dtrccuon and extension 

erpend1cular to it. This internal dcfonnatloo is reflected by the ov_erall bowed shape 
~f the thrust sheet and curved fold axis aeomctry. The Nlkanamn thrust sheet has 
been subjected to a number of deformational el?isodes with opposite scnsc of shear, 
These episodes resulted in the curvature of maJor folds aod faults as obs_crved on a 
regional map. This curvature is iorerpreted to result from ~la~yback thnls1ma and the 

. overlap mechanism of thrust propagation. The s~turc 1s 11lu1ua1ed wuh • 1: 100 
000 scale aeological map and a series of crns-secnons. 

TI-IREE-DIMENSIONAL GEOMETllY OF ROCKY MOUNTAIN FOOTHJUS 
STRUCTIJRES IN NORWERN ALBERTA 

S. Liu, D.C. Lawton and D. A. Spratt, Department of Geology and 
Geophysics, The University of Calgary, Calaary, Alberta, T2N IN4 
Our knowledge about thrust geometry, fold geometry, and thrust and fold 

interaction in the Rocky Mountain fold and thrust belt has been improved through detailed 
itudies along closely-spaced 2°D sections. The objective of this study is to use ~vailable 
seismic, aeological and well data in northern Alberta to study these structures m thrce­
dimensions, Here, we present the preliminary results and discuss some s1ructural features 
we have observed. 

The study area is located in northern Alberta and encompasses an area of 36 km x 
125 km (-4500 square kilometers). The long axis of the rectangular study area is oriented 
northwest-southeast, parallel to the regional geological strike. A total of I 925 line-km of 
dip-lines, 464 line-km of strike lines and 138 line-km of oblique lines in the study area 
have been made available to the project from the two sponsoring companies. These data 
include vintages from the mid 1970's through the early 1990's. The average distance 
between dip lines is 2 km, and generally ranges between I km and 3 km. Strike lines are 
widely spaced (>5 km) but provide good ties between the dip liJ.les, There ~re about 54 
wells in the study area. Among these, there are about 37 wells tliat have some logs from 
which we have generated synthetic seismograms. There are about 5 wells in the study area 
wilh check shot surveys that provide us with more accurate control of fonnation seismic 
velocity. Our balanced section construction is perfonned using GEOSEC •• a structural 
modelling computer package which enables us to place rigorous constraints on the 
interpretation. • • 

The slructure in the study area is very complex. There arc five detachment levels 
which lie in the Wapiabi Formation, blackstone Fonnation, Fernie Group, Exshaw/Banff 
Formation and Lower Devonian. These s1ruc1ural decollements chanie structural position 
or die out along strike, which results in significant s1ructural differences within the study 
area. Generally, there are more detachments in the south than in the north. In the south, lhe 
uppcrmoSI detachment gently flattens into lllldeformcd rocks of the Plains, a geometry 
which is a typical feature of the southern Canadian Rocky Molllltain Foothills triangle zone. 
In the north, however, the upper detachment is folded by the lower s1ructures, and the 
stra~ above the roof thrust do not gently flatten into the Plains. Rather, there is a sharp 
kink along the eastern edge of the disturbed zone. Structural contour diagrams show how 
the horizontal separation of thrusts varies along strike, and the contour highs and lows in 
the upper sheet coincide very well with those in the lower sheet. These give us an 
indication of the 3-D deformation of thrust sheet 
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IOCENE CRUSTAL STRETCHING, SOUTH-CENTRAL CANADIAN CORDILLERA: 
tASSIVE UPPER CRUST AL RESPONSE TO DUCTILE BOUDINAGE OF THE LOWER 
CRUST ABOVE A FI..UID UPPER MANTLE 

Price, Raymond A., Department of Geological Sciences, Queen's University, 
Kingston, Ontario K7L 3N6 

Stretching of the continental crust in th~ southern Canadia_n C?rdillera produ~~ a 
series of regional north-northeast trcndrng structural culmmauons (crustal boudins) and 
depressions (neck zones) that are 20 • 40 !'-m wi~ a~d 100 • 300 km long. The. . 
direction of stretchrng recorded by tectomte fabncs m the zones of normal faulting ts 
perpendicular to these regional structures. It is inclined at about 45 degrees to the axis 
of Jura-Cretaceous and Paleocene crustal thickening; but it is kinematically congruent 
with large-scale, right-lateral, strike-slip faults marking major displacements between 
the North American craton and the Cordillcran accreted terranes. 

Lithoprobe seismic reflection imaging of the Moho between the Monashee complex 
and the Fraser River fault shows that the base of the crust is.essentially planar and 
slopes uniformly from 12.0 s in the east to 10.5 s in the west; whereas, there is more 
than 25 km of structural relief along the top of the stretched lower and middle crust. 
Thus, inhomogenous stretching of the lower crust is compensated by reciprocal 
stretching of the upper crust, and the total thickness is nearly unifonn at about 35 km. 

Palinspastic reconstruction of the foreland belt shows that the hinge zone marking 
the edge of the rifting !hat separated the platform and the miogecline coincides with the 
west flank of the Early Proterozoic rocks in the Monashee culmination, Radiometric 
dating of the latest northeast-verging thrusting on the Monashee decollcment as< 59 
Ma but > 58 Ma shows that it is coeval with, and therefore, the tectonically unroofcd 
and isostatically uplifted western continuation of the regional basal decollement that 
extends under the foreland belt to the eutcm edge of the Foothills. This implies that 
the Early and Middle Eocene crustal stretching removed about 25 km of upper crustal 
rock, and induced an en massc isostatic uplift of the Monashee decollement, and of !he 
lower crust and the Moho, by about 20 km. Accordingly, ii also leads lo lhe conclusion 
that there was no significant thickening of the Early Proterozoic basement beneath the 
Monashee complex during the Jura-Cre1aceous and Paleocene comp!'Cssional 
dcfom1ation that produced the foreland thrust and fold belt, and no significant lateral 
flow of lower crustal rock into the region beneath the crustal boudins during stretching. 

TECTONIC IXHUMAT10N DUIUJIIG MID-CUTACl:OOS OROGIN\' IN TIii: NORTHERN 
MONASH!! MOUNTAINS, SOUTHERN OMINICA HLT: TBlllMOCHRONOMl:TRIC, 
IAIIOMITRJC AND STllUCllJllAL lVIDINC& JROM FOIUIUR MIDDU: CRUST 

luamell, -.r1 J,, Dq>utmcat oC Oeolopcal llcicDcel, Quoca'1 Univcnily, Kin,ston 
Hlp-pt,dc mctamo~ rocb la the hanaifll-nll oC the Monulloc d6collcmcnt. and north or the 
Monuhce Tcnuc, prae,ve a lup-T cooling histo,y IMI predatcs Eocc,ic horizonlll cxteruion and 
UIOcialed cooling oC Cllllt withia the IIO<l(),em OmillCal Bell. TblJ high•T cooling history is infcned 
from U.fb qca of mcumorphlc IDOaazitc, tiW>lte ud rullle, and "All" Ar plateau ages from 
~ honl>lwde. 11 hal two ...... mam:d by: (I) npid cooli"I (-17-IOO'C/Ma) from ~700'C 
a1 100 Ma 1o 600'C a1 94 Ma, and (2) .-le- cooliaa nica (-,•CMa) from ~oo•c at 94 Ma 10 
400'C ll 52 Ma. Tbcnnobaromdrlc tcchniquct llavc Ileen applied to Sll-aradc mismatitic schi1ts and 
Qlz·lllWlltcd Grt-amphibolitcs in order 10 provide a doplb climcmion to the cooling path. Although 
lpllilcllloll oCtbcac tochnlqucs to the hi&h•a,aclc scbiJla ia llOl llnlaht forw11d, 1imullancous solution or 
the Ort-Bl thermometer and the Grt•Al,SiO1-Qtz•Pl baromelcr leadl to l)'ltClllalic trends in garnet core 
and rim P•T cstimatca. These rim and core P-T cstilllllel bavc indq,mdc:nt support in simil11 P-T 
eaunaie. lllins Qlz-Ort•Al,SI01-mlca and Hbl-On-Pl-Qtz thcrmoblrometry, respectively. When 
couldcrcd to&Clhcr lllelc tlicrmobanlmetric data indicale a reMONll>le estimate of Conner peak 
<Ollditloru il ~700'C and 7.4 kb or ...,..e, and former pmct rim P-T conditions is ~•c and 4.7 kb. 

JaleSnlloo of ti- data leads 10 lbc conclusion WI 9.5-10 km of ovcd>urden wu removed from 
~100 lo 94 Ma (IWWllinl I ltandard boric padicAI oCJ.5•3.7 km/kb for Intermediate to felsic 
coatiDcatal CIUII), and Ulljlliea I timc-avenigcd CJdiumalion l1IIC of 1.6• l. 7 km/Ma. Althoug_h erotion 
mllll llavc 000tribullld to exbwnlliOG at lhia time, the W&h ntc stron&IY suucsts that tecloruc 
dcnudaliou was a c;,onlrilllatiq. ud poosibly a dominlli"I mecballism. Operation of teclonic 
~ contnru wilh the infctcacc Iha& thc domiunl llnl<lunl etemcn11 in this part of the lhrust 
shed arc n:latcd to ~ that produced larp,-IC&lo cfUllal lhicuaiD& and operated from bcfon: 
-IJS Ma to after 97 Ma, aad poaibly u recently u 57 Ma (bucd °" crysLallisation ages or -
lcucol'wtcl, aad stnlClllrll r~ ofthclc lcucogr&llilea 10 pcaetrative conUlletion .UUcturcs). 
Consldoratioa or lhelc infcn:nccs leads to thc bypoll,eaia that tcctonlc exhlllllllion was coeval with 
mid-Cn:tlCCOUI coavcrp,ncc. SWclunl data indicale that !his mid-Cn:accous tectonic exhumation was 
in part accompll1hcd by 'dynamic apccaclina' within the middle Cflll1. and poasibly through the formation 
of n:lativcly ~ aonnal faulU in the upper crust. 

- THE REMAINING SHREDS OF 1.ltllIL,"GKl!ISS>+moNfNTS OF A DEVONIAN 
CONTlNENTAL MARGIN ~-----· -

simony, P,S,, Geology"Geophy•io• Department, The University of 
Calgary, Calgary, Alberta, T2N 1N4 

The Trail Gneiss or D!vonian (and older?) age i• preaent in 
an area of at least JOO km in the Roaaland Trail" castlegar 
area. Much of it• volume, however, consist or younger (Jurassic, 
Cretaceous, Eocene) ma9lllatio material and almost everywhere, its 
fabric& are Jura•sio and Tertiary. The exposed portion or the 
Trail Gneiss corresponds to a &one or Jurassic and Cretaceous 
laocoliths and sheets which also guided the emplacement or 
Tertiary granitic aheata. Only in the southwest corner or the 
Trail Gneiss outcrop are remnant• of its Devonian geology 
decipherable. An older layered mafio•felsic complex ie intruded 
by Devonian trondjheait• sheets out by abundant Mississippian? 
mafia intrusion•. Much or the relatively massive mafia component 
of other portions of the Trail Gneiss aay also be the 
KiHiasippian? intru_aion•. 

This Paleozoic gaolo9Y of the Trail Gneiss compare• readily 
with that of the Devonian continental aargin to Kootanay Terrana 
proposed by Schiarizza. This suggest• that_the Roaaland portion 
or OU■•nall Terran• was an arc built in part on fragments rifted 
froa th• Devonian continental aargin. 

The Triangle Zone and Foothills Structures; Grease 
Creek Syncline area, Alberta. 

Soule, Gregory S., Department of Geology and 
.Geophysics, The University of Calgary, Calgary, 
Alberta T2N 1N4 

The Triangle zone, the structure corranonly formed at the 
eastern edge of the southern Alberta Foothills, is 
formed by the delamination of foreland basin strata and 
the eastward wedging of a blind duplex into the 
delaminated horizon. This structure is shown to have 
an en echelon surface expression in the Grease Creek 
Syncline area, The along strike structural variations 
of the blind duplex which cause the apparent en echelon 
surface geometry are investigated. 

Four east-dipping backthrusts or 'upper detachment• 
surfaces were mapped east of the surface expression of 
the Triangle Zone in Silver Creek. These faults verge 
to the west and, at outcrop scale, cut up-section in 
the direction of transport through east-dipping strata. 
Displacement on these faults is difficult to estimate 
as there are few stratigraphic markers in the Brazeau 

·Group. However, as there is no interformational offset 
the displacement is probably on the scale of l0's or 
l00's of metres, The offset can not be resolved using 
palynological zones also suggesting smaller offsets, on 
the order of l0's or l00's of metres. The narrow 
spacing of the east-dipping faults, approximately 200 m 
to 250 m, also indicates small offsets on the faults. 
Alternatively, these may be small splays of a more 
significant fault. 



ITRUCTUllAL RELATIOMIRIPS VITHIK THI THOR-ODIN CULNINaTION or 'ftllS 
MONASHIB COMPLEX, IOUTHDST&IUI a.c. 

Robert N. Spark and Paul F, Williams 
Department of Geology, University of New Brunswick 

Fredericton, NB E3B 5AJ 

The Monashee Complex consists of early Proterozoic core 
1neisses of the North American basement and unconformably overlying 
,et• Proterozoic to early Cambrian platformal cover metasediments 
,xposed through a tectonic window in the Selkirk Allochthon, Thor­
>din is a major structural culmination within the southern part of 
,he complex. The complex has been varioualy interpreted aa a 
1ravitetionally uplifted mantled diapir, a northerly-directed 
·.hrust duplex and fold interference pattern, and a tectonically 
lenuded antiformal crustal scale duplex. 

The present structural style of Thor-Odin may reault from a 
,ombination of compressional deformation involving the 
1ortheasterly-directed Konashee d6collement and crustal extension 
1long brittle-ductile normal sense shear zones, Mapping has 
cevealed both types of fabric as well a·s slices and in-folds of 
cover gneiss throughout the centre of the culmination without any 

·,ppreciable strain gradient, Compressional fabrics include a 
complex array of at least three !old generations, F1 folds occur 
,s extensive isoclinal structures that fold both core and cover 
~neiases at all scales up to km-scale, This early deformation 
avent produces a transposition foliation (S1), F2 folds are 
~biquitous as cm-scale minor asymmetric folds (northeasterly to 
sasterly verging) with axes that are moderately to steeply plunging 
&nd have cascading parasitic folds possessing shallow east-west 
plunging fold axes, Late F, folds may be involved with doming and 
-:iccur as northeasterly-verging chevron-like folds and associated 
shears. Extensional down-to-the-west steep brittle normal faults 
and brittle-ductile chloritic shears overprint folding, Boudinage 
and associated neck folding is common everywhere. Cut-offs locally 
rsse111ble compressional duplexes; however, this may represent a 
=omposite fabric forming by the combined effect of early thrusting 
and late extension, 

Mineral lineations within the study area are strongly aligned 
in an east-west orientation, Pelitic metamorphic mineral 
assemblages exhibit an overprinting of kyanite by sillimanite; the 
oldest is folded by F1 , Younger sillimanit• is axial planar to F2 
and forms a stretching fabric with low-grade partings, Field data 
suggest that Thor-Odin tectonic interpretations should include fold 
interference, transposition and boudinage, 

TECTONIC EVOLUTION OF THE TESUN SUTIJRE WNE, A MAJOR PlATE 
BOUNDARY IN SQUIB-CENTRAL YUKON TERRITORY 

S1cveiu, Robert A., Department of Geology, Univenily of Alberta, 
Edmonton, Alb~rta T6G 2E3. 

The Teslin suture zone, part of lhc Yukon-Tanana lcrrane of southern Yukon and easl-ccnlral 
Alaska, marks lhe fundamental boundary between deformed aulochlhonous North American 
rocks of lhe Omineca Bell lo the cut and accreted lcrranco of lhe lntermonlanc Bell to the 
west In parLS of lhe Laberge, Quiel Lake and Tcolin map arcas lbc Teslin 1u1ure zone includca 
schill, quartzite, phyllilc, marble, ,ree1111one, me11-1onalitc to quartz-diorile and mctapbbro all 
metamorphosed under greenacbial lo lower amphibolite facica condilioiu. The large11 unit, a 
siliceous schial and quartzite unit, ii part of the Nilullin Allochlbonous Assemblage and ii 
intruded by Lale Devonian to early Mississippian bomblcnde-bcarina tonalile 10 quartz dioritc 
plulons, 

Two deformation phases affected the area. 1bc earlier and slronaer phase, produced lineated 
prolomylonile and mylonite over much of lhe area. Mineral and/or 11rc1chiri& linealioru defmed 
moolly by phyllosilicales, amphiboles and quartz are coruiclcred 10 be parallel to the local 
movement direction in the rocks. Shear-sense indic.llon such as strain-inseiuilive Sa/Sb fabric, 
strain-sensitive C/S fabric, asymmetrical extensional shear bandJ and presaure shadows have 
developed and help 10 delineate lhe kinematics of lbil early defonnalion phase. The second and 
weaker phase produced widespread crenulalion, hand-specimen scale folding and local cleavage 
development Shear sense can be determined locally by the crenulalion asymmetry between 
clcavaae surfaces. S1rain partitioning ii common, and ii primarily controlled by rock type. Rock 
lype also influences the lype of fabrics lhat develop (e.g. mineral vs. fold lincation). 

Detailed mapping along three structural Iran.sects revealed that the suture zone includco many 
domaiiu of contra.sting slruclural style with different foliation and lincation fabric orienlalloru. 
The followin& structural characlerulics are present in 14 domaiiu identified along lhe transecll 
and elsewhere in the m~p area; 1) ,teeply northeul- and southwest-dipping mylonilic fabrics, 2) 
normal and r~ersc oblique shear on bolh lhc northeul• and southwest-dipping (abrics; 3) an 
ovcrall 111bbonzon1al, suborogen-parallel crenulation axis; 4) open lo tight handspecimen-scalc 
folds with axes parallel to mineral lincalioru; and S) a local spaced (10-30 cai) crenulalion 
cleavage that dips northeast or southwest. Foldin11 ii nol respoiuible for lhe two dip directiona 
displayed by the mylonitic fabrics. 

E.xi.stin11 models for formation of the suture zone proJXllC that the rocks were deformed within 
the deep-1ea1ed portion of a west dipping Permo-Triusic aubductlon complex outboard from 
ancient North America. The rockJ were aubsequently thrust eastward onto Nonh American atrata 
during the Early Jurassic, and lhc Tcolin suture zone would represent the root zone of the 
obd~~ed package. However, !he laclr. of deformation under subd11Clion zone metamorphic 
cond111ons and the presence of northcu1-dippin1 mylonilic fabrics wilh apparenl top-lo•lbe-wcsl 
rcvern: shear, seen in 1bil study, arc diff1eull lo accommodate into lhe existing model. In 
addition, ii would be difficull 10 lraiuport, down the subduction zone, a Dcvono-Miuiuippian 
pluton from the study area 1ha1 ii al leas! 6 Jun wide and 10 Jun long, without ii recording lhil 
transport. 

II is proJ>O'ed that the evolutionary model include early subduction zone deformation, followed 
b)' development of a transpresaive environment and formation of a two-sided orogen. This revised 
model accounLS for the lack of widespread subduction wne melamorphiam and for the existence 
of easl• and west-verging thrust and normal shear and orogen-parallel fold axco. Sheets of suture 
wnc rock 1brw1 10 the wesl arc in1crpre1ed lo have been lrarulated northward on posl­
accrc1ionary dextral strike-slip faults. 

OEOLOOY AND STilUCTI.JltE OP 11m EASl'UN MARO&N 
OP nm CORYELL BA'llfOLmf, 

SOUTHEAST BRl11SH COLUMBIA 

Patrick Stinson and Phllip Simony, 
The University of Ca!Jary 

The Coryell Bathollth is a large (aboul 400 km' outcrop area) syenltlc intru.sio.n locau:d 
between the towns of Rossland and Christina Lake. Plcld mapping of the eas~m third of the 
b th !'th during the summer of 1992 revealed thal ii is made up of several vane1ies of quai:-z 
s;en~~, sycnlle, and monronile. 11ie most ex1c11slvc lntr11sive phase is a ~ghtly porphyri~c 
coarse grained quartz syenitc wllh a locally developed, weak magmatic foliation. Contacts with 
the country rock are generally .itarp with minimal contact mewnorphtc effects. A large roof 
pendant and the shallow dip of most of 1he eastern contact indicalCS that the level of e.<posure 
in the map area is towards the roof of the bathollth. • . . 

Alona lhe nonhcasl margin of the batholilh a screen of dark monzomle scpcralcs the mam 
intrusion from a late concordant sheet of meaacrystic syenilc. Foliations parallel 10 the 
monzonlte screen (and the batholith contact?) arc well developed in the syenile$ in this area. In 
the megacrysLic syenlte sheet the foliations are Inferred lo be maamatic, but are solid state In the 
main syenllc, pos.,lbly indicating strain during emplacement. 

Thti western edge of the map area is clcfi.ned by a deep nonh-south valley. In the 
southern portion of the valley eaat•dipplng screens of Rossland Group vo\canlcs are separated by 
shcct.s of a variety fine-grained porphyritic syenites and monzonltc,s. Discrete zones of ductlle 
defonnation parallel·"lhue lhcetJ. -~tidn!litatornUIIUITdOWJRlill'n~rffilll movcm~t 
along (hue zones. This defonnatlon appears to postdate the intrasion of the ~IU~ syenlte, while 
the fine-grained syenit.e sheet.s are late-dcfonnatlonal. ~ more steeply _eaal d1ppma north-south 
brittle fault zone cross-cut.s all other structures. Extension In this area 1s probably related lo the 
regional Eocene ox1e11sional event, but it.s local si&nlficancc is not yet understood and will be one 

foci!$ of future study. 

GIANT NEOPROTEROZOIC REEFS PROM THE LITil..E DAL GP., MACKENZIE 

MOUNTAINS, N.W.T.: PIUlNG TiiEECOLOOICAL GAP BETWEEN 

PRECAMBRIAN AND PALF.OZOIC RE.a' COMMUNITlES 

Turner, Eliubcth C., Dcplnmcat of Geological Sciences, Queen's University, Kingston, 

OrtL, K7L 3N6. 

Alt.houah Precambrian -rs an: nominally coosiclcred to be stromalolitic In na1urc, evidence 

from the Little Dal Group, Mai:kaweMountainJ, N.W.T. indk:ates that evolution of a 

Palcomic-style rtd community from stromatolile n:ef-builden began In the Neoprot.eroroic. 

Giant microbial reefl (to sevenl ldlomdrel in plan dimauion and to 300 m thick) we 

contained In the "buinal .wembla,c" of lhe little Dal Group, which has been dated at 

approx. 880 Ma. The buildups are COllllructed by a coosonium or calcified microfossils, 

lllOlt of which are interpreted to be of microbial origin, and which arc morphologically 

analo&ous to common Paleozioic: reef-builcing orpnilms. While the stromatolitic growth 

palll:rD of lhe domillllll crpnilma ii Prolerowic in aapcct, the calcified irc-valion of the 

nuaulla. and their limilarity IO much young« ieef-buiJdini orpnlsms is lll0R Paleowic in 

nature. Thetc nd1 lhus demoollralc lhal dlae existed a reef-building community 

inlamediate In R)'le and cumplc:,uty bctwet Prolerozcic !llromalolile reefs and the l!lln 
complex, obviously calcified PalCIOZOic mia;obial-mdazoan reefs. 

Strallaraphl< relationships In the llorselhlef Cretk and llamlll Groups or the "estrrn 
Purcells: lmpllcallons for the I.ale Protero,olrl Early Palro,olc evolullon or the 
Sort~ Amerlran maraln 

Marian I. Warren, O.pl. of GeoloJical Scieac.., Quoeo's University, Kin1slon, Ontario, K7L 3N6 

Newly defined llllf' uniu in the Hooelhief Crm and Hamill Groopo. Wffl or Dunu.n We, B. C., revul 
corupicuous stntia:rapbic contrast& from eutl IOU th to west/ north. Jo Jumho Cr~k. diaruictite of the Toby 
Fonnatioo is coofonnably ove,IJ.in by the Ho<5elhief Creek Groop. Tbe Upper Proterozoic HOJs<dlier Crcd< 
Group i., clwacteriud by I mubld pelil< unit at th< but, 1 lower ,.-,.led sandstund pelilt unit, 1 middle 
coane dutic unil dominated by frill and coo1lorntR1a;, with rare volcaaicl&stic m1terial, and an upper fine 
clUlic Wlil, The Horsethid Cttd:: Group eipo6W lo the northwest in Howur Creek comprise&• lower 
clutic lDlil or thick r,1.1bic frill and inlcrbcddod pelile, 1 middle carbonaltl pelile uoil, 111d an upper 
qlW1z• anJ carbonate-rich dutic unil conLl.in.iaa areenstones. The b.ue of l~ Jlor:.ethid Creek Group i, not 
upo<t<I in this draioa,e. Howeve,, tht lhic"-a or the Hows« Credi: it<lion i, 1rultt than lha1 of the 
complete kClioo upoud lo the SOI.II.bust iD Jumbo Creek. 

The Low« Caml>rian Hamill Group e>Jl<»M in upper Glaciet IOd Hamill Creok, compri= 1 
COIIM basal unit which is lfaositional from the uoderlyina Horiodhief Creek Group tu malure qutttrile uf 
the lowu Hamill Group. The !owe, Hamill Group ia ov«lain by I middle imm.tlUle eta.lie unit, which 
thicktCll and COIIIClls lo the wtll, wbe« ii locally coolailia 1ret411ooeo. Tho upper Hamill Group 
con-.,,; ... m■lure quartnte Md inlefbodded pelil<. which lf"doa upward iolo the MolliWJ Formation. Only 
Ibo mid<lle and upptt ll■mill Group uniu, and ovalyio1 youncer lllnl&I, are upok<l within the K1»1en1y 
An; immodiately lo tho wt£!, The lo,... part of tht llamiU Group i, thin o, aho,n1 in the w .. 1,mmosl put 
of lhe Purct:11 anliclinorium, 111s,e.tina thll it m1y be abi-CGI entirely beoulb the KooCenay Arc. 

SlnliJITll>hic rel&liootbips within the Honethi<r Creok Group '"II°" th11 1 liinificant portion of 
lhe lower pu1 or the Jumbo Creek s«tioa may bavo been removed prior lo depo6ilioo or the UrJ><r put of 
the Honediief Crcd< Gtoup, "-Dtleu I lhick lowu IIO<jllffl<e wu pr-,ved in I dotpe< b&lin to the north 1J1d 
wuc. Str1tia.uphk relationships within the Hamill Group imply 1yn-t«tonic sedimeot&lion and vuka.niHn, 
pe,baps prococlod by low uplift Uld tiltiDJ durin1 depr>ltioa of Ille low« part or the Hamill Group. lo 
conttul to the thick JC:qut«e LO the westem Putcell1, Lowe, Cambriu rocU are absent or very thin in the 
<Ulem Pur<tlls. Ovttlyin& Lower Pal,owic otI&l& ia lb<.......,. Pur<Mh iodi~k that lhi• reaioo conlinuod 
to eaperieac.e iolermitteot uplift until the middle Devonian, while Lnwer Ptleowic strata contain in a: several 
immaluto elastic unit> (Larduu Group) accumulaaed ill I buio lo the w..1. The 'Windmncre lligh,' 
therefore, acted as a biah•,ta.ndina crullal block durina i.nlmniUaU episodes of reiional ulen,ion, which 
may ha,..·e bep.n u early u Late Proterozoic time. Thi, time span is clearly loaaer ltW1 can he accounted 
for by modelri of I sinale contirllat&I riftin& event. 



Defom1ational and metamorphic history of the Blanket area of the 
Thor-Odin culmination of the Monashee Complex, 

Williams, P.F.', Brown, R.L. 2, & Spark, R.N. 1 

The Thor-Odin culmination of the Monashee Complex comprises Early Proterozoic core 
gneisses and Late Proterozoic to early Cambrian cover mctasediments. The cover sequence 
begins with a quartzite whose contact with the core is marked by remarkable occurrences of 
sillimanite after kyanite suggesting a possible fossil regolith. This assemblage of core and cover 
is isoclinally folded at ccntimetric to kilometric scale throughout the area by D1 folds. D1 
structures comprise more than one generation of folds; they were probably a product of 
progressive deformation and resulted in a transposition foliation (S1). Competent layers are 
boudinaged on the limbs of these folds and deep in the culmination the folds are overprinted by 
a statically grown assemblage including biotile, garnet, diopside and spherulitic kyanite and 
gedrite, 

D1 folds are overprinted by a complex array of folds that we divide into two generations. 
F1 folds occur at all scales up to kilometric, are markedly asymmetrical and verge northerly to 

• northeasterly. They have long, gentle, south dipping limbs and short steep limbs with cascades 
of recumbent parasitic folds. F, folds have north-trending, upright axial planes and are generally 
fairly open structures with kink-like appearance. Both F, and F, appear to overprint the kyanite. 
Locally there is a sillimanite lineation parallel to F, which may be pseudomorphous after 
kyanilc. It is believed lo have developed by rotation of the earlier formed kyanite. 

The three early generations of folds are overprinted by a deformation that produca a 
strong alignment of minerals trending approximately easVwest. Relic kyanite spherulites indicate 
that this lineation developed by straining of the earlier formed metamorphic assemblage 
presumably under conditions that were still conducive to their existence. Our work so far has 
concentrated on the western half of the culmination and in that area fourth generation structures 
are bell developed along the western edge i&, in the upper levels of the complex. In that part 
of the area fold hinges tend to be aligned approximately parallel to the mineral lineation and they 
are generally dismembered and locally, but rarely, sheath like. Cut-offs are common and locally 
give the impression of compressional duplexes; we interpret this fabric however, as a composite 
fabric resulting from a combination of early thrusting and late extension, Boudinage at 
microscopic to metric scale is common. There are the boudins related to the D1 folds; they are 
oriented with their long axes parallel to the sillimanite lineation and many of them are fold 
hinges. There are also younger boudins whose neck folda are aligned perpendicular to .the 
lineation. These younger boudins overprint the earlier ones. The above generations of ductile 
structures are all overprinted by two sets of britlle normal faults. There is a steep down-to-the­
west set and a shallowly dipping down-to-the-east set. Moderate to steeply dipping Lamprophyre 
dykes in the area trend approximately north south and are therefore approximately perpendicular 
to F, fold axes suggesting a possible relationship. Similar dykes elsewhere in the region are 
believed to be of Eocene age. Fanning of the dykes, about a north-south axis, suggests that they 
may be rotated by F,, thus pla.cing constraints on the age of both F1 and F,.-

ln the cent,re of the culmination (structurally dcepell level within the area or study) 
practically all kyanite is replaced by sillimanite, so for example, we see decimetre long crystals 
with kyanite form, replaced by spherulitic sillimanite. Hi&her in the culmination relic kyanite 
becomes increasingly common and then in the highest, stroni:ly lineated F, zone kyanite is 
absent. 

A kilometric scale boudin, deep in the culmination, has approximately east-west trending 
neck folds. II is overprinted by a large F2 fold and is therefore interpreted as a D1 structure. 
Pegmatite from a pull-apart within the boudin has been dated within the Early Eocene (V. 
McNicoll. pers. comm.) indicating that F, and younger structures are no older than Early 
Eocene and that D1 deformation must have persisted until that lime. The age of the 
commencement of D1 remains open ended. We tentatively interpret the metamolJ?hic history as 
follows. A high pressure post-kinematic event (M1) occurred in response to crustal thickening 
resulting from a thrusting event that produced D1 structures. This metamorphism was a static 
event and was younger than the dated pegmatite; j&. younger than Early Eocene. It was 
followed by F,, emplacement of the lamprophyres and F,. Chilll:\1 margins to the dykes suggest 
that temperature dropped between D1 and F,. After F, there was a vertical thinning of the crust 
due to the F, event and a gradual rise in temperature (M,), Whether these two events were 
coeval or not is not known at this time. M, resulted in the conversion of kyanite to sillimanite. 
The conversion was essentially complete in the deeper parts of the culmination, but left relics 
at shallower depths. The lack of kyanite relics in the shallowest part or the culmination, in the 
outermost F, zone, can be explained in two ways. It may simply represent a more complete 
conversion of M, kyanite lo M, sillimanite in the most strongly deformed rocks (due to the effect 
of strain energy) whereas meta-stable kyanite was preserved in less deformed rocks at 
int~rmediale depths. Alternatively, there may never have been any kyanite in the u;per 
s1l11man1te zone. The early thrust related metamorphism may have been temperature inverted and 
the s1lhman1te that we now see at that level may be coeval with the M1 kyanite rather than 
coeval with the M, sillimanite seen at greater depth. 

The scenario presented above is internally consistent, but is not compatible with our 
understanding of the tectonics of the region, More work is required 10 reconcile all of the data. 

Crustal structure across the Omineca-Rock;r Mount'.1in fold and 
thrust belt transition, southeastern Canadian Cordillera 

c. Zell, D. White and I. Asudeh, Geological Survey of Canada, Ollawa, ON KIA OY3 

An inlerprelalion of an easl-wesl wide-angle seismic profile e<lending 3~0 km Acro8' 
the Omineca Crystalline belt and the Rocky Mountain fold and thrnsl hell 1s prcse~le?· 
The central part of this 1090 Lithoprobe profile is coincident with 1985 Lithopr?be seismic 
reflection lines and 1987 Magnelolelluric meuurements, An array of 270 seismogr~phs 
recorded eight in-line shols spaced at 50 km intervals. Refracted and reflcclcd arrivals 
from the wide-angle dala were interpreted for 2-D crustal and u~pcr manll~ P-wave_ ve­
locity slruclure using a travel lime inversion technique incorporalmg constraints provided 
by amplitude modelling. lma&et of dipping •.tructurea wilhi~ the )ower c~ust wer~ ob­
tained by traveltime inversion of anomalous wide-angle reflections. fhc mAm_featu1cs of 
the wide-angle model include (i) relatively low velocities at all ~-eplhs, includ1~g aven.;;e 
crustal and uppermost mantle velocities of 6.2 and 8.0 km/•, (11)_ a crustal thickness Ill• 
crease of 7 km over 85 km distance beneath the Rocky Mo11nla111 l_rench and fold and 
thrust bell, (iii) evidence for lhe extension of the Slocan L~k'.' fault mlo the lower crust 
with a 15-20• dip, (iv) & transition in lower crustal vcloc1t1es Across the Slocan Lake 
fault from an anomalously low 6.4 km/s beneath the fold·and thrust belt lo 6.7 km/s be­
neath the Omineca belt, &nd (v) & decreased upper mantle velocity beneat_h,the Omineca 
belt relative to the fold and thrust bell. The relatively low crustal vcloc1lles are gener• 
ally consistent with relatively high regional heat flow measurement~ &nd suggest. a recent 
thermo-tectonic event. A mid-crustal boundary at ~20 km depth imaged by wide-angle 
reflections corresponds to a sharp drop in vertical-incidence refle:li~ity i_nterprete<l as " 
has al detachment in the coincident reflection data. Lateral varrnhon• m low'.'r:crustal 
velocity, crustal density, vertical-incidence reflectivity and lower-crustal condu:~1v1ty gen­
erally coincide with the Omineca-Rocky Mountain fold and thrust belt trans1~1on or t_he 
Slocan Lake fault at deplh. These results suggest (i) the Slocan Lake fault _,s a .m~J0 r 
crustal foalure extending to at least 35 km depth separating crustal block~ with d1slmct 
properties, and (ii) proposed "thin-skinned" leclonic models for lhe region should be 

reconsidered. 

THERMOBAROMETRY OF HORSETHIEF CREEK GROUP PELITES FROM 
THE CONTACT AUREOLE OF THE GLACIER CREEK STOCK, WESTERN 
PURCELL RANGE 

M,P, Kells and D,M, Carmichael, Department of Geological 
sciences, Queen's University, Kingston 

Thermobarometry was applied to Horsethief Cr~ek 
Group pelites from the contact aureole of the Glacier 
creek pluton, which is situated just east of 116°50'and 
north of 111•20' in the Purcell Range, . 

Metamorphic assemblages of the peli,tes involving_the 
minerals; chlorite, biotite, muscovite, sta~rol7te, 

arnet, plagioclase (averaging An 35), sil~imanite'. 
~nkerite and ilmenite identify two metamorphic zones, 
the silllmanite zone within 500m of the plu~on, and the 
staurolite zone further to the southwest. ~inerals were 
compositionally analyzed on the electron m~c7oprobe and 
stoichiometric formulas and ideal activ_ities were 
obtained using DMC' s Mineral Software. P-T diagrams were 
calculated using GEOCALC software. 

Preliminary results indicate a range of pressures 
from 3,5 - 5.5 kilobars and temperatures of 500C - ~ooc. 
Textural evidence demonstrates that lower grade re~ional 
metamorphism has overprinted the contact metamorphism at 
the outer edge of the aureole, 
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