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Late Paleozoic faunas found in sediments of dysaerobic origin represent a unique community type that re- 
mained essentially unchanged from the Middle Devonian Io the Early Permian. Thir dysaeiobie com- 
munity had the following unique characteristics: (1) dominance by "agile molluscs, with suspension-feed- 
ing brachiopodr, bryozoani, corals and echinoderms usually subordinate; (2) a trophic structure dami- 
nated by deposit feeders and carnivorous or scavenging cephalopods; (3) small body size as the result of 
high juvenile mortality and possibly stunting; and (4) preservation of most individuals ar pyritic stein- 
kiiiis. All th i r i  ihaisiteii$tiisaii directly iiukcd to tire luw vrygcin lcrais ui tine dysaerobic environment. 
The relative stability of the deeper water, dysacrobic environment is consistent with Sanders' Stability- 
Time Hypothesis. The dysaeiobie environment apparently offered a refuge for more archsic biatas that 
evolved in nearrhore eovironments of the early Paleozoic. Dysoerobic, ecologic siabilily, conznzetiity 
evolc~tio,~, biofacies, Devottian, Misshippion, Pairirylvn,iiorl, Lnte Pokozoic. 
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The late Paleozoic epicontinental seas of North 
America were from time to time density strat- 
ified. Times of extensive density stratification in- 
clude the Middle (Byers 1977) and Late Devo- 
nian (Cluff 1980), the Early Mississippian (Cluff, 
1980), much of the Pennsylvanian (Heckel 1977), 
and the Early Permian (Babcock 1977). During 
these times, distinctive lithofacies and biofacies 
were associated with oxygen-deficient conditions 
within the deeper portions of the water column. 

In studying dysaerobic faunas of Devonian 
through Pennsylvanian age, the present authors 
independently arrived at similar conclusions 
about the paleoecology of these faunas. We were 
much impressed by the stability of this com- 
munity type throughout the Late Paleozoic. Re- 
cognition of this stability raised some major ecol- 
ogic questions. Were the same major groups of 
organisms always dominant? Why did the trophic 
structure remain the sanie? And, why did the ma- 
jor components of these faunas show little 
change, other than generic replacement, over ap- 
proximately 100 million years, while major evo- 
lutionary changes occurred within shallow water 
aerobic communities? The intention of this paper 
is to describe and discuss the fossil communities 
associated with the dysaerobic layer of the water 

column, and to addless the questions raised 
above. 

Ecology of oxygen-deficient basins 
Anoxic conditions may occur in marine environ- 
ments under the following conditions (Demaison 
& Moore 1980): (1) silled basins with a positive 
water haiance may become anoxic, such as the 
Black Sea; (2) upwelling of nutrient-rich water 
can create high levels of biologic productivity at 
the surface, which can then deplete the oxygen 
supply in the water column, an example is the 
Peru coastal upwelling; and (3) oxygen-minimum 
layers in the open ocean can be produced by stag- 
nation during periods of global warming and 
transgression, an example is the Cretaceous 
oceanic anoxic events (Arthur & Schlanger 
1979). 

~ h o a d s  & Morse (1971) and Byers (1977) have 
all made important contributions to the under- 
standing of the paleoecology of oxygen-deficient 
basins. Their work will be referred to as the 
Rhoads-Morse-Byers model. Both of these stud- 
ies recognized three distinct biofacies based on 
the level of dissolved oxygen within the water 




























