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Parvie" is an old Lappish word meaning, 

roughly, "wave in the ground." The Piirvie 
fault of northern Sweden is just that and 
more: a 150-km-long slash across the land, 
which at its maximum resembles a 10-m tsu- 
nami crest frozen in the rock (see figure). 
How did it get there? Studies over the last 
two decades, principally by Lagerback ( I ) ,  
show that it formed suddenly by earthquake 
faulting during the late glacial to early post- 
glacial times of the great Finnoscandian ice 
sheet (-8000 to 8500 years before present), 
suggesting a genetic relation between the 
two. Now Arvidsson on page 744 of this issue 
(2) adds the important dimensions of time 
and depth with evidence that the Parvie and 
related postglacial faults (PGFs) are not 
completely dead and that they possibly ex- 
tend through the entire thickness of the Bal- 
tic Shield crust. 

Arvidsson's study concentrates on the 
smaller. -50-km-lone Lansiiirv PGF for the 
practical reason that-it w& more accessible 
to a seismic instrument array for recording 
and locating current microearthquakes. The 
epicenters' concentration near the mapped 
PGF fault traces is clear. Furthermore, most 
epicenters fall to the east of the northerly 
trending scarps, nicely conforming with the 
easterly fault dips observed at the surface. 
The earthquake hypocenters, however, are 
too diffuse to define the fault dip at depth, 
but their range throughout the -40-km- 
thick Baltic Shield crust is the first tantaliz- 
ing evidence for great crustal depths of the 
PGFs. Other implications aside, the in- 
creased down-dip fault widths require signifi- 
cantly larger earthquakes to create the PGFs. 
For the Parvie, for example, with fault width 
from Arvidsson (2), a moment magnitude of 
Mw = 8.2 is obtained; with another model 
(3). where the fault d i ~  decreases and fault 
&&re dies out at shailow depths, the fault 
width is - 15 km, yielding M, - 7.8. A simi- 
lar calculation for Lansjiirv yields Mw = 7.8 
and M, = 7.5, respectively. 

Earthquake nucleation in the lower crust 
or the propagation of large shallow fault rup- 
tures to lower crustal depths (-20 to 40 km) 
is controversial. In "normal" continental 
crust the abundant quartz and feldspar min- 
erals become plastic at lower crustal pressures 
and temperatures, thereby inhibiting (or 
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crustal stress changes conducive to shear fail- 
ure. the Finnoscandian PGFs are regarded as .z 

a remarkable consequence of rapid crustal 
unloading as the ice iheets of the last ice age 
melted (6). The Parvie and other PGFs, - then, represent the faults of induced earth- 
quakes, events that would not have hap- 
pened without externally imposed failure 

even prohibiting) brittle fracture, character- conditions. Induced seismicity is not particu- 
istic of earthquake faulting of the elastic up- larly uncommon, but the postglacial earth- 
per crust. The brittle-plastic transition, how- quakes are again and easily the largest known 
ever, is very sensitive to a host of poorly examples of this class. Surface quanying can 
constrained parameters: not only composi- generate M, = 2 to 4 earthquakes; deep min- 
tion and pressure-temperature regime, but ing and deep-well waste disposal, M, = 5 to 6 
also the presence of fluids and the rate at events; and large hydro-reservoirs, M, - mid 
which the lower crust deforms in response to 6 events. Excluding PGFs, there are no earth- 

quakes exceeding M, = 7 confidently consid- 
ered induced. The earthquake magnitude 

can Laurentian ice sheet was larger than the 
Finnoscandian. This question has implica- 

of the continents. This seismic quiet 
makes them attractive to a number 
of countries (8) for possible high- 
level nuclear waste disposal sites; in- 
deed, it is this prospect that supports 
most of Swedish PGF research (9). If 
it requires another ice age to come 
and go in order to generate the large 
PGF faults and earthquakes, then 
Arvidsson's results do not disqualify 

such geologic regions. His new information 
tectonic stresses. Evidence [now including does, however, considerably raise the stakes, 
(2)] has slowly accumulated that in thick, old a development the Canadians and Russians 
continental shields, the conditionsparticu- should be following with great interest. 
larly lower temperaturedo permit brittle 
faulting to great crustal depths (4); indeed, the ~ ~ f ~ , . ~ , , , . . ~  and ~ ~ t ~ ~  
Baltic Shield crust may be elastic throughout. 
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