
Two fundamental questions confront a geologist when faced
with a stratigraphic succession: How much time is represented 

by the preserved strata? and How continuous was the sediment 
accumulation? The vastness of geological time is largely beyond 
human observation and comprehension. Time spans of “just” tens 
to hundreds of thousands of years may become unfamiliar when 
moving from modern, observable, and quantifiable depositional 
processes to the almost incomprehensible series of moments 
recorded in the rock record. 

We enhanced our experiential concept of time based on the 
chronologically well-constrained Holocene succession of the Po-
Adriatic system, Italy. The parasequences of the highstand systems 
tract are tens of meters thick and locally constitute up to 95% of the 
total volume of Holocene deposits. The preserved strata, however, 
represent only a relatively short time interval (a few hundreds of 
years) and record < 10% of the total time span involved. Early 
Holocene (9.2 to 7.7 ky bp) transgressive shorelines retreated 
at a mean rate of ~10 m/y, following a stepped trajectory at the 
centennial scale. At the transition from aggradation to progradation 
(ca. 7.0 ky bp), a laterally extensive prograding deltaic body, up to 
30 m thick and > 20 km long downdip, accumulated in less than 
2,000 years. Both phases involved rates of change up to three orders 
of magnitude larger than those observed in the last two centuries. 

Parasequences of similar size in the rock record are commonly 
interpreted to have developed at slower rates over longer temporal 
scales, based on coarser-resolution chronometry and the 
assumption that stratal thickness equals time duration. However, 
severe misconceptions can be generated by using the common 
approach that subdivides an arbitrary thickness of strata into equal 
parts and durations. In the Holocene succession of the Po Plain, 
very short periods of very rapid sedimentation alternated with long 
phases of non-deposition, erosion, or stratigraphic condensation, 
recorded at bounding surfaces of individual parasequences. The 
bounding surfaces represent at least 90% of the entire time span 
of the Holocene and are associated with distinct rock properties. 

The highly fragmented nature of the sedimentary record impacts 
the interpretation of hierarchical stacking of parasequences, time 
scales of accumulation of ancient strata, and inherent rates of 
change of alluvial and deltaic depositional systems. We illustrate 
these consequences by comparing the Holocene Po-Adriatic 
stratigraphy to older strata, including the middle Pleistocene of 
the Enza River region, Italy and the Cretaceous Blackhawk and 
Mancos formations, Book Cliffs, Utah. All of these observations 
and considerations reinforce a key foundation of sequence 
stratigraphy: that surfaces are just as significant as the strata they 
bound…if not more so. n
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please call the HGS office for a discounted registration cost. We are also seeking members to volunteer 
at the registration desk for this and other events.
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How Close is Geological Thought to Reality? Insights 
About Geological Time, Continuity, and Rates 
of Change Revealed by the Holocene Sequence 

Stratigraphy of the Po-River–Adriatic-Sea System, ItalyH
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