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Late Cretaceous shallow marine mollusc assemblages show a distinct vertical differentiation into 
those of the inner and the outer shelf. The realms Theia (pro Tethys) and Kalais (pro Boreal, Temper
ate) can only be distinguished by means of inner shelf assemblages. Outer shelf assemblages are 
uniform across realm boundaries. The boundary between the inner and the outer shelf is biologi
cally significant. It is interpreted to reflect the lower boundary of the tropical/ subtropical surface 
mixed layer and extended as far north as southern Sweden in the Late Cretaceous. 
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Marine surface water organisms are most sensitive 
to the thermic regime. Recent biogeographical prov
inces, realms or biomes are therefore defined based 
on the distribution of surface water biota (Masse 
1992; Longhurst 1998). During late Cretaceous times, 
three marine realms are distinguished on the north
ern hemisphere (Kauffman 1967): the Tethys or Mes
ogean, the 'North temperate' or 'Boreal', and the 'Cir
cumpolar '. They are defined by the horizontal dis
tribution of shallow-water benthic organisms (Masse 
1992). 

For formal and objective reasons I have introduced 
the new names Theia and Kalais for the Cretaceous 
realms called Tethys and 'Boreal' (Kollmann 2002). 
The horizontal distribution of Lower Cretaceous ben
thic organisms in these two realms has been discussed 
in detail by Masse (1992) and is generally valid also 
for the Upper Cretaceous.The present paper deals 
with the bathymetric distribution of gastropod as
semblages and other selected groups on the shelf and 
interprets them within a palaeoecological framework. 
The main goal is to discriminate marine layers by 
their assemblages, which is essential for a better un
derstanding of Cretaceous palaeobiogeography. 

Inner and outer shelf 

Sedimentological and palaeobiological parameters 
provide simple qualitative criteria for the distinction 

of inner and outer shelf environments. Particle size 
and sorting depend on physical conditions and 
source (Reineck & Singh 1973; Gray 1997). The inner 
shelf is characterized by a reworking of sediments 
and accumulations of hard parts of organic origin 
due to water turbulence. The diversity is high. Bi
valves are generally disarticulated. Hard parts are 
not in life position and commonly fractured. 

The outer shelf is characterized by fine-grained 
sediments deposited under physically stable condi
tions. Fossil assemblages are of moderate to low di
versity. In the proximal outer shelf Turritella is com
mon (Hertweck 1971; Reineck & Singh 1973; Allmon 
1988). Inoceramids have proved to be valuable for 
indicating water energy (Kauffman 1967). Byssate 
taxa were restricted to high-energy environments (in
ner shelf) while non-byssate, cup-shaped forms lived 
on the substrates of the outer shelf. Coral assemblages 
are valuable for determining the position of sedimen
tary environments in relation of the limits of the phot
ic depth. 

Kalaisian gastropod assemblages 

Rocky shore, Marsh, Foreshore and inner 
shelf 

Surlyk & Christensen (1974) have described the ear
ly Campanian rocky coast ecosystem of Iva Klack 
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