
F R E D E R I C P. N A U G L E R 1 Pacific Océanographie Laboratory, National Oceanic and Atmospheric 
J O H N M. W A G E M A N J Administration, University of Washington, Seattle, Washington 98195 

Gulf of Alaska: Magnetic Anomalies, 
Fracture Zones, and Plate Interaction 

ABSTRACT 

Recent ly acquired magnetic da ta have al-
lowed bet te r definit ion of the linear magnetic-
anomaly pa t t e rn in the Gulf of Alaska. Based 
on anomaly offsets, the Aja f rac ture zone has 
been located precisely and three addit ional 
f rac ture zones have been identified. T h e Aja 
f rac ture zone undergoes a change in t rend tha t 
reflects a ma jo r change in spreading direction 
tha t occurred about 30 m.y. ago. Along the 
nor thwestern margin of the Gulf of Alaska, 
magnet ic anomalies can be traced across the 
Aleutian t rench and u p to 50 k m in to the 
cont inental margin ; whereas to the northeast , 
the anomalies lose their ident i ty several tens 
of kilometers before encounter ing the con-
t inental margin. This la t ter zone, paralleling 
the cont inental margin between 135° W. and 
143° W., probably was caused by compressive 
stresses wi th in the cont inental margin and 
oceanic crust related to recent plate con-
vergence along a coupled margin. Also, it may 
reflect the f u t u r e location of a t ransform faul t 
tha t will short-circuit the present Juan de Fuca 
Ridge-Aleut ian t rench t ransform faul t and 
greatly simplify the plate boundary bordering 
the Gulf of Alaska. 

INTRODUCTION 
D u r i n g the past several years, Na t iona l 

Oceanic and Atmospheric Adminis t ra t ion 
( N O A A ) ships have collected magnet ic da ta 
f r o m along 10 east-west tracklines in the nor th-
ern Gulf of Alaska to delineate the h i the r to 
poorly defined magnet ic pa t t e rn in this region. 
Addit ional magnet ic da ta were collected by 
the N O A A ship Oceanographer in 1971 to sup-
p lement the previous trackline informat ion. 
Emphasis was placed on resolving the oceanic 
magnetic-anomaly pa t te rn near the con-
t inental margin. 

A linear anomaly m a p in te rpre ted f rom the 
magnet ic da ta (Fig. 1) was constructed to be 
compatible wi th the m a p of Atwater and 
Menard (1970, Fig. 1) across the 52d parallel; 
it is also consistent wi th trackline magnet ic 
profiles presented by P i t m a n and Hayes (1968, 
Fig. 1). T h e number ing of anomalies follows the 
t ime scale established by Heir tzler and others 
(1968, Fig. 3). Deviat ions f rom previous inter-
pretat ions were made only where warranted by 
new data . 

Salient features revealed are: (1) an ab rup t 
bend in the Aja f rac ture zone tha t apparent ly 
took place just before the generation of 
anomaly 8; (2) three f rac ture zones nor th of the 
Aja, two of which were short-lived and 
terminated by the t ime of anomaly 13; (3) the 
cont inuat ion of magnet ic anomalies 18 to 21 
well in to the cont inental slope in the nor th-
western port ion of the Gulf of Alaska; (4) a 
magnetic "d i s tu rbed zone" wi thin the oceanic 
crust ad jacent to the cont inental margin in the 
northeastern Gulf of Alaska; and (5) a pair of 
high-ampli tude linear magnet ic anomalies 
within the cont inental margin adjacent to the 
dis turbed zone. 

OBSERVATIONS AND DISCUSSION 

Linear Magnetic Anomalies and 
Fracture Zones 

T h e great east-west f rac ture zones in the 
northeast Pacific were generated f rom offsets 
along the ancient Faral lon ridge and represent 
the direction of Faral lon plate movemen t rela-
tive to the Pacific plate; the Aja f rac ture zone 
is the most nor ther ly of these previously 
described in the l i terature. Linear magnet ic 
anomalies generated by sea-floor spreading in a 
reversing geomagnetic field and at r ight angles 
to f rac ture zones are present th roughou t much 
of the northeast Pacific (Atwater and Menard , 
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axis. 

1970, Fig. 1). T h e new da ta allow a delineation 
of linear magnet ic anomalies in close con-
junct ion wi th the Aja f rac tu re zone, thus aiding 
in its precise positioning. Also, on the basis of 
anomaly offsets no r th of the Aja f rac tu re zone, 
several addi t ional f rac tu re zones have been 
inferred. 

Between 152° W. and 142° W „ the Aja frac-
tu re zone t rends slightly southeast . At the t ime 
of anomaly 19, the Aja represented a ridge off-
set of approximate ly 80 km. By the t ime of 
anomaly 12, it had absorbed the ridge offsets of 
two i n t e r m i t t e n t t ransform faults, located 70 
and 140 k m to the nor th , and a t ta ined an offset 
of 150 k m (see Fig. 1). Because of insufficient 
data , the magnet ic anomaly pa t t e rn associated 
wi th the te rmina t ion of the two in t e rmi t t en t 
f r ac tu re zones has no t been defined. Also, 
where trackline in fo rmat ion exists, the mag-
net ic s ignature is poor, which is consistent wi th 
observat ions made abou t o the r regions where 

spreading centers have j umped (see, for ex-
ample, Malahoff and Handschumacher , 1971). 

At approximate ly 142° W. , the Aja f r ac tu re 
zone experiences a marked change in t rend of 
a b o u t 25° to the nor th . T h e offset of the 
magnet ic anomaly pa t t e rn is una l te red th rough 
the bend, though i t should be noted t ha t t he 
offset had grown to approximate ly 200 k m by 
the t ime of anomaly 7 because of a slightly 
faster spreading rate no r th of the f rac ture . T h e 
change in spreading direct ion apparen t ly took 
place in the in te r im between the generat ion of 
anomalies 9 and 8, or about 30 m.y . ago, 
assuming the bend (as defined) occurred at a 
position medial to the location of the offset 
ridge segments. In o :he r words, a point t ha t 
best approximates the bend lies equid is tant 
f rom anomaly 8.5 n o r t h of the Aja and its offset 
equivalent south of t he Aja—a relation un ique 
to this position in the anomaly sequence. I t 
should be poin ted ou t t ha t the bend as shown is 
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only an approximat ion of a fea ture tha t prob-
ably is considerably more complicated; the 
magni tude of bo th the ridge offset and the 
change in spreading direct ion at the t ime of the 
bend suggest tha t several large ad ju s tmen t 
f ractures (Menard and Atwater , 1968) were 
required to accommodate the change. W e have 
shown the best in te rpre ta t ion of the f rac ture 
zone's position before and af ter the bend based 
on the available data , and assume tha t the bend 
occurs in the center of the undefined port ion. 
T h i r t y million years ago coincides at least ap-
proximately wi th the terminat ion of the Sila 
f rac tu re zone and possibly wi th tha t of the 
Sedna and Surveyor f rac tu re zones (see At-
water and Mena rd , 1970, Fig. 1). 

T h e Faral lon plate s tar ted to break u p 30 
m.y. ago as the Faral lon ridge (eastern margin 
of the Pacific plate) encountered the N o r t h 
American plate (Atwater , 1970). According to 
models proposed by Atwater (1970, Figs. 6 and 
8), this in teract ion s tar ted when the Men-
docino t ransform faul t encountered the N o r t h 
American margin, at which t ime the Farallon 
plate broke in to two separate units. T h e bend 
in the Aja f rac tu re zone and the terminat ions 
of the Sila, Sedna, and Surveyor f rac ture zones 
may reflect a large-scale plate boundary read-
jus tment tha t followed this initial f ragmenta-
tion. A greatly simplified ridge s t ruc ture 
existed between the Mendoc ino and Aja 
t ransform faults for approximately 20 m.y. , or 
u p unt i l the approximate t ime of anomaly 5 
(10 m.y. in age). T h e na ture of the ridge dur ing 
this in terva l is best reflected in anomaly 6, 
which can be identif ied clearly as a continuous 
un in t e r rup t ed l ineation extending more than 
2,500 k m between the Mendoc ino and Aja 
f rac ture zones. Shor t ly a f te r the generat ion of 
anomaly 5, the Farallon plate s tar ted to frag-
men t fu r the r because of its diminishing size. 
T h e Juan de Fuca complex of ro ta ted and 
f rac tured blocks (Pe ter and Lat imore , 1969; 
Silver, 1971) represents the last, and still 
active, vestiges of Pacific-Farallon spreading 
nor th of the Mendoc ino f rac tu re zone. 

N o r t h of the Aja f r ac tu re zone, the Faral lon 
ridge was an active spreading center , and at 
least un t i l the generat ion of anomaly 7 (about 
27 m.y. ago), the youngest identifiable anomaly 
ad jacent to the cont inenta l margin. T h e bend 
in the Aja f r ac tu re zone and the associated 
reorientat ion of the magnet ic anomaly pa t t e rn 
show tha t the Faral lon plate ro ta ted several 
degrees counterclockwise before disappearing 

beneath the N o r t h American plate, perhaps to 
conform be t te r to the or ienta t ion of the nearby 
cont inenta l margin. 

In this region, port ions of the Pacific plate 
younger than anomaly 7 (if ever present) and 
all vestiges of the Faral lon plate have been over-
r idden by the N o r t h American plate, thus 
obl i terat ing any oceanic crustal evidence re-
flecting the final stages of Pacific-Farallon 
spreading n o r t h of the Aja f rac tu re zone. 

Magnetic Disturbed Zone and Shelf 
Anomalies 

West of abou t 143° W. , magnet ic anomalies 
18 to 21 can be traced nor thward across the 
Aleutian t rench and u p to 50 k m in to the con-
t inenta l slope (Fig. 1). T h e anomaly field 
within this slope region appears to originate 
almost entirely f rom the under th rus t ed Pacific 
plate. As the d e p t h of unde r th rus t ing increases 
beneath the thickening margin, anomaly 
ampl i tudes a t t enua te rapidly, and over the 
nor thwes te rn cont inenta l shelf the magnet ic 
field is relatively featureless (Fig. 2). 

Along the nor theas tern margin of the Gulf 
of Alaska, the magnet ic relations differ greatly 
f rom those observed to the west. Here a zone 
of oceanic crust u p to 50 k m wide and closely 
paralleling the cont inenta l margin is char-
acterized by a relatively smooth magnet ic 
field. O n encounter ing this zone, ex tending 
f rom about 143° to 135° W. , characteristic 
oceanic anomalies ab rup t ly t e rmina te or be-
come dis tor ted and drastically reduced in 
ampl i tude . Also associated wi th the cont inental 
shelf in this region is a pair of broad, high-
ampl i tude , positive anomalies tha t closely 
parallels a straight-l ine segment of the con-
t inental margin (Fig. 1). T h e more western of 
these anomalies occurs slightly downslope of 
the shelf break and is a more cont inuous feature , 
extending f rom about 143° W . to 138° W . ; 
it is shown in its most characteristic fo rm in 
F igure 2a. T h e magnet ic smooth zone and a 
shelf anomaly were noted by Haines and others 
(1971) f r o m an aeromagnet ic survey. T h e y 
described the shelf anomaly as similar to the 
slope anomaly along the At lant ic shelf edge of 
N o r t h America (Drake and others, 1963). 

Ove r the past few years, several hypotheses 
have been advanced to explain the Atlant ic 
slope anomaly and a magnetically smooth zone 
of oceanic crust ad jacent to the At lant ic mar-
gin (summarized by Tay lor and others, 1968; 
E m e r y and others, 1970). Taylor and others 
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Figure 2. Bathymetry and associated magnetic anomaly field (IGRF) along selected tracklines in the Gulf of 
Alaska (see Fig. 1). 

i 
(1968) feel tha t the slope anomaly reflects an 
intrusion emplaced along the cont inenta l mar-
gin, and tha t the oceanic smooth zone resulted 
f rom regional metamorphosis tha t destroyed 
the magnet iza t ion of the basaltic layer 2. 
E m e r y and o thers (1970) relate bo th phenom-
ena to geomagnet ic field events recorded on the 
basaltic layer 2 dur ing its generat ion by sea-
floor spreading. T h e y believe the slope anomaly 
reflects spreading dur ing an Ear ly Pe rmian 
period of normal polari ty tha t coincided with 
the initial r i f t ing of the E u r o p e a n and N o r t h 
American land masses, and the smooth zone 
represents crust generated dur ing the ensuing 
Ka iman reversed magnet ic interval . T h e paral-
lelism of these magnet ic features and their 
proposed ages are not inconsistent wi th the 
geomet ry and history of spreading in the 
Atlant ic as presently conceived; thus, relating 
their origin to f u n d a m e n t a l spreading processes 
is an a t t rac t ive a l ternat ive. 

T h e same cannot be said of the relations 
observed along the nor theast Gul f of Alaska 
margin. He re i t is vir tual ly impossible to relate 

the magnet ic smooth zone to a magnet ic qu ie t 
in terval for a n u m b e r of reasons, including the 
age of the ad jacent oceanic crust , the general 
shape of the zone, and the fact tha t the 
anomalies lose their ident i ty at different 
positions along the anomaly sequence. Based on 
the above considerations and also cont inental 
margin relations discussed in the following 
paragraphs, the smooth zone appears to rep-
resent Te r t i a ry oceanic crust whose original 
magnet ic character has been dis tor ted. Thus , 
regional metamorphism, invoked by Tay lor and 
others (1968) to explain the At lant ic smooth 
zone, may find more credence when applied to 
the Gul f of Alaska d is turbed zone. 

Also it is highly unlikely tha t the shelf 
anomalies are in any way related to original 
spreading (extrusive) processes. T h e Gulf of 
Alaska cont inental margin has probably under-
gone considerable large-scale de format ion be-
cause of the vast amounts of oceanic crust sub-
duc ted beneath it (Atwater , 1970). Indeed, the 
shelf region here is probably composed almost 
entirely of material incorporated in to the mar-
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gin dur ing the lengthy periods of subduct ion . 
T h e anomalies thus appear to represent e i ther 
d ike int rusion or a basement ridge complex 
fo rmed dur ing margin deformat ion . I t may be 
significant t ha t these anomalies occur only 
where the marg in is coupled. Th i s suggests tha t 
they are not t he result of plate in terac t ion bu t 
were produced a f te r the margin became 
coupled. Th i s a rgumen t favors recent dike 
intrusion. 

Recent History of Plate Interaction 
Pla te interact ions in the Gul f of Alaska have 

been complicated dur ing Te r t i a ry and recent 
times by two plates t ha t are no longer present . 
T h e Faral lon plate and the ancient nor ther ly 
moving Kula plate ( P i t m a n and Hayes, 1968; 
G r o w and Atwate r , 1970; Atwate r , 1970) once 
lay be tween the Pacific and N o r t h America 
plates. As these plates were consumed, a com-
plex sequence of changing p la te -boundary 
condit ions occurred along the Pacific marg in of 
t he N o r t h America plate (Atwater , 1970) lead-
ing to the present geomet ry (Fig. 3). 

In t he present model of this region, a great 
r idge- t rench t ransform faul t , or system of 
t rans form faults , extends f rom the Juan de 
Fuca r idge complex to the Aleut ian t rench 
(Wilson, 1965; T o b i n and Sykes, 1968) and 
marks the boundary be tween the Pacific and 
N o r t h American plates. Th i s system consists of 
several dist inct parts , including the Queen 
Cha r lo t t e Islands faul t , the Fa i rwea ther and 
T o t s c h u n d a faults (R ich te r and Matson , 1971), 
and par ts of t he Denal i faul t system. These will 
be referred to collectively as the Queen 
Cha r lo t t e Islands faul t system. T h e o r y requires 
a t ransform in this location to accommodate t he 
lateral displacement be tween the Pacific and 
N o r t h America plates. 

Convergence of the two plates occurs along 
the Aleut ian volcanic arc (McKenz ie and 
Parker , 1967; Isacks and others, 1968). 
Associated wi th the Aleut ian arc is an act ive 
zone of in t e rmed ia t e -dep th ear thquakes (70 to 
170 k m ) t ha t extends n o r t h to the Denal i fault 
system (Fig. 3; T o b i n and Sykes, 1966). 
Shallow seismic ac t iv i ty occurs be tween the arc 
and its related submar ine t rench to the south 
bu t te rmina tes in an easterly direct ion a t abou t 
146° W . Th i s location coincides approximate ly 
wi th the easternmost ba thymet r i c expression of 
the Aleut ian t rench (Fig. 3), suggesting t ha t 
act ive unde r th rus t ing is negligible east of 146° 
W. Consequent ly , much of southeastern Alaska 

between this eastern l imit of unde r th rus t ing 
and the southern extension of the Denal i faul t 
system appears to be largely coupled to the 
Pacific plate (Rich te r and Matson , 1971). 
Assuming the rest of Alaska is rigidly a t t ached 
to the N o r t n America plate, a t ransi t ion of 
the plate boundary f r o m o r e of strike-slip dis-
placement ( the Queen Char lo t t e Islands faul t 
system) to one of unde r th rus t ing ( the Aleut ian 
arc subduc t ion zone) mus t be occurr ing wi th in 
the cont inenta l crust of southeas tern Alaska. 
This results in an unstable s i tuat ion in which 
subduct ion of cont inenta l crust is required in 
order tha t a narrow zone of de format ion , 
typ i fy ing most plate boundaries, be main-
tained t h r o u g h o u t the transit ion. Subduc t ion 
of cont inenta l crust is considered by many to 
be physically un tenable owing to its buoyancy 
and hyperfus ib le petrologic make -up (for 
example, D ie t z and Holden , 1970). Thus , to 
allow for the present differential mot ion be-
tween the Pacific plate and :he N o r t h America 
plate, crustal shor tening by in terna l deforma-
t ion mus t be occurr ing to relieve horizontal 
compressive stresses and comple te the pla te 
boundary transit ion. Th i s zone of compression 
should lie between the eas tsrn l imit of act ive 
subduct ion along the Aleut ian t rench and the 
system of t ransform faults f a r the r east. 

Based on a late Miocene or early Pliocene dis-
appearence of the no r the rn -mov ing Ku la pla te 
(Atwater , 1970) and recent up l i f t and deforma-
tion in the Alaska area (Stonely, 1967; P la fke r , 
1969), R ich te r and Matson (1971) propose t ha t 
the decoupl ing of the con t inen t along the 
Denal i faul t system may have occurred as 
recently as 10 m.y. ago. Th i s resulted in a 
por t ion of southeastern Alaska becoming fixed 
to the leading edge of the Pacific plate. R ich t e r 
and Matson (1971) f u r t h e r propose t ha t the 
T o t s c h u n d a and Fa i rwea ther faul ts represent 
the beginning oi a new t rans form faul t , short-
circuit ing the southeast section of the Denali 
fault system in an a t t e m p t to be t t e r accom-
modate the present-day pla te motions. 

Origin of the Disturbed Zone 
T h e magnet ic d i s turbed zone paralleling the 

Alaskan cont inenta l margin be tween 143° W. 
and 135° W. probably is related to the deforma-
tion occurr ing in the nearby' con t inen t . B o t h 
appear to ex :end f r o m the Q u e e n Cha r lo t t e 
Islands faul t to t he eastern l imit of under th rus t -
ing along the Aleut ian t rench. F u r t h e r m o r e , 
transmission of compressive stresses ac t ing 



GULF OF ALASKA 1577 

. \ © o c 

W 
°o 

o 

£ 

B e r i n g ^ 

S e a 

D i s t u r b e d 

Z o n e 

T o t s c h u n d a 
F a u l t s i ? 

7 Vl 
ÌÌ AMERICAN 

- F a i r w e a t h e r 
\ F a u l t 

6 < > 

PACI FIC 

PLATE 

Q u e e n 
C h a r l o t t e 

I s l a n d 
F a u l t 

St 

PLATE 
o 

, o 

O c 

o 
o 

> 

Sa Hada 
5 o c 

Figure 3. Sketch map of northwestern North Amer-
ica showing major tectonic features along Pacific-North 
America plate boundary (in part after Tobin and 

with in the cont inent across a coupled margin 
to the ad jacent oceanic crust could be antic-
ipated. T h e location and shape of the dis-
tu rbed zone suppor t this conclusion and suggest 
tha t the crust here is being subjected to a 

Sykes, 1968; Richter and Matson, 1971). Arrow in-
dicates present motion of Pacific plate relative to North 
America plate. 

compressional stress wi th a componen t of right-
lateral shear. 

T h e manner in which crustal de format ion can 
lead to des t ruct ion of the magnet ic anomaly 
field is difficult to assess a t present. Some fo rm 
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of regional me tamorph i sm related direct ly or 
indirect ly to crustal compression may have 
reduced greatly the effective magnet izat ion of 
rock wi th in the magnet ized layer. O n e pos-
sibility is hyd ro the rma l al terat ion of f rac tured 
rock. L u y e n d y k and Melson (1967), on 
examining rocks dredged f rom the mid-At lan t ic 
ridge, f o u n d tha t hyd ro the rma l a l terat ion of 
"ocean ic" tholeii t ic basalts resulted in a break-
down of the high-susceptibil i ty magnet ic 
oxides ( t i t ano-magnet i te and i lmeno-haema-
ti te) to sphene and o ther minerals, thus de-
creasing the susceptibil i ty and remanent 
magnet ism. 

Eastern Aleutian Trench 
Impl ied in this discussion is tha t west of 145° 

W., unde r th rus t i ng and subduct ion are re-
lieving compressional stresses result ing from 
plate convergence. This does no t appear to be 
wholly correct . In a recent seismic reflection 
s tudy of the cont inenta l margin off Kod iak 
Island ( including the Aleut ian t rench between 
abou t 152° W. and 145° W. ) , von H u e n e 
(1972) concluded tha t the presumed mega-
th rus t p roduc ing the Benioff zone of ear th-
quakes does not come to t he surface as a simple 
shear zone a t the t rench bu t t ha t there is a 
diffuse zone of de fo rmat ion across the whole 
cont inenta l margin. In his in te rpre ta t ion , the 
t rench in this region appears relatively unim-
po r t an t as a s t ruc tu ra l fea ture , w i th its only 
significance being t ha t it marks the beginning 
of a broad zone of compressional de fo rmat ion ; 
thus, the nor thwes te rn t e rmina t ion of the 
d i s tu rbed zone and the beginning of shallow 
seismic ac t iv i ty associated wi th the Aleutian 
t rench does not m a r k a p rominen t boundary 
be tween a coupled margin and a well-developed 
subduc t ion zone. T h e transi t ion is a gradual 
one, wi th a broad zone of de fo rmat ion occur-
ring along the cont inenta l margin perhaps as 
far as the Shumagin transi t ion (von H u e n e and 
Shor , 1969), at abou t 160° W. T h e Shumagin 
transi t ion marks the location where the 
Aleutian arc system narrows significantly as 
it leaves the Ber ing shelf and becomes entirely 
an oceanic fea ture . 

West of the Shumagin transit ion, the 
Aleutian arc appears to represent a well-de-
veloped subduc t ion zone wi th vir tual ly all plate 
convergence accommodated efficiently by un-
de r th rus t ing and resorpt ion of the Pacific plate. 
Be tween 160° W. and 146° W „ the Pacific 
plate is apparen t ly partial ly coupled to the 

cont inenta l margin. Here, horizontal crustal 
shortening seems to be accomplished by broad 
compressive deformat ion as well as under -
thrus t ing and subduct ion , f u r t h e r complicat ing 
a region inherent ly complex because of its 
lengthy history as a zone of plate convergence. 
Be tween abou t 146° W. and 135° W. , where 
compressive stresses appear to be t ransmi t ted 
across the cont inenta l oceanic crustal boundary , 
there is no evidence lor subduc t ion in the sur-
face of the crust . 

/ 

Present-Day Plate Motion and the 
Disturbed Zone 

O n examining the or ienta t ion of the dis-
tu rbed zone, a conspicuous and perhaps 
significant relation is noted. T h e seaward l imit 
of apparen t de format ion conforms wi th a 
straight-l ine extension of the Queen Char lo t t e 
Islands fault and also encounters the cont inental 
margin in the nor the rnmos t Gul f of Alaska 
wi th an or thogonal relation to the presently 
act ive por t ion of the Aleut ian t rench. I t com-
pels one to speculate tha t this represents the 
even tua l plate boundary ( t ransform faul t ) t ha t 
will accomplish a stable t ransi t ion f rom the 
Queen Char lo t t e Islands fault s t ruc ture to the 
Aleutian t rench subduct ion zone, assuming 
present-day plate morions persist. Th i s would 
seem a simple solution to the complex si tuat ion 
tha t exists today, consequently one might ask 
why tnis short-circui t ing has not occurred 
already. T h e answer may be t ied in wi th the 
fact tha t " t h i n " rigid plates of l i thosphere have 
significant vertical dimension (generally con-
sidered to be abou t 100 km) when compared 
wi th surface crustal fe i tures , and processes oc-
curr ing at d e p t h may not always be reflected in 
the surface geology. F a r the present geometry 
of the crust (surface of the l i thosphere) to exist 
at all, tectonic act ivi ty in this region mus t be 
domina ted by motions wi th in the deeper 
portions, and probably ma jo r bulk, of the 
l i thosphere. T h e present plate geomet ry ap-
pears to result f r om recent large-scale plate 
reorganizations tha t have produced an unstable 
surface configurat ion bu t as ye t have not 
become domina ted by it. Complicat ions in the 
fo rm of surface drag f r o m sialic cont inenta l 
crust resisting subduct ion apparen t ly have no t 
become sufficiently critical to require a re-
positioning of the plate boundary oceanward. 
This should occur when the compressive stresses 
act ing near the surface reach deep enough into 
the l i thosphere to impede its mot ion, resulting 
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in a recoupling of southeastern Alaska to the 
N o r t h America plate. T h e Fa i rweather and 
To t schunda faul t systems may represent an 
initial stage of this repositioning. 
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