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Vertical crustal motions are observed through
out actively-extending regions such as Bulgaria 
and other parts of the Aegean extensional prov
ince. For many years it was thought that these 
are a direct result of the crustal extension, and 
occur because of the geometrical requirement 
for vertical components of slip between foot
walls and hanging-walls of active normal faults. 
More recent work, over the past decade, indi
cates that this is not so: it is necessary to sepa
rate out the direct consequences of active nor
mal faulting from other vertical motions that 
would be occurring anyway, due to other pro
cesses. In the Aegean region, the best evidence 
currently available in support of this view 
comes from central Greece and western Tur
key. This evidence will be described, and tech
niques for modelling it will be explained. Two 
general processes have been identified, which 
either separately or in combination can drive 
such vertical motions. The first process is the 
isostatic response to non-steady-state erosion 
from uplands (for instance in normal-fault 
footwalls) and sedimentation (in hanging-walls 
or other localities), the sediment source and de
pocentre being coupled by flow in the lower 
continental crust. This process is shown to be 

able to drive uplift of an eroding land surface 
through distances that are several times larger 
than the thickness of the layer of material that 
is eroded. The second process is the response to 
repeated cyclic surface loading of onshore and 
offshore areas by ice sheets and glacial-to-in
terglacial sea-level fluctuations. When onshore 
and offshore localities, loaded in this manner, 
are coupled by flow in the lower continental 
crust, the result is net flow to beneath whichev
er locality has the warmer lower crust. Its sense 
is thus usually from beneath the offshore conti
nental shelf to beneath upland areas, thus en
hancing any pre-existing relief. Either separate
ly or in combination, these processes have now 
been shown to be responsible for amounts of up 
to many hundreds of metres of Late Pliocene 
and Quaternary uplift in many regions world
wide: examples will be discussed. It is thus like
ly that these "atectonic" uplift processes are 
also responsible for much of the Quaternary 
development of relief in Bulgaria. This point 
has important implications for earthquake haz
ard assessment, because the stress field in the 
brittle upper crust will be very different if low
er-crustal flow is occurring at significant rates 
than if it is not. 
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