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(a) Regional seismic line and (b) corresponding stratigraphic correlation (courtesy of Dr Shaohua Xu), showing

sedimentological properties of middle Miocene Pearl River shelf-margin deltas and deeper fans systems
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Process-product Linkages and Feedback Mechanisms of Deepwater
Source-to-sink Responses to Multi-scale Climate Changes
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Abstract: The responses of source-to-sink (S2S) systems to climate change is the frontier area for new research di-
rections in deepwater sedimentology and stratigraphy. The primary purposes of this research are to review deepwater
depositional responses of outer shelf-to-deepwater basin S2S systems (deepwater S2S systems) to tectonic- and histor-
ical-scale climate changes. This revealed two main process-product linkages (buffered and reactive) and feedback
mechanisms of S2S systems to climate change. Buffered deepwater S2S systems have wide transfer zones and a long re-
sponse timescale of = 104 yr. Favorable geological settings forming this type of deep-water S2S systems are: wide
shelf without channels reached at inner shelf and Icehouse climates. Sediment routing processes along buffered deep-
water S2S systems are driven by accommodation (i.e., compatible with classical Exxon sequence stratigraphic mod-
els). There was vigorous turbidity-current activity and resulting sandy products during tectonic-to orbital-scale cool-
ing periods, and by contrast, weak turbidity-current activity and resulting muddy deposits during tectonic-scale to or-
bital-scale warming periods. Suborbital-to historical-scale climatic fluctuations might be “masked” by the rising sea-
level, and thus had little effect on sediment-routing processes in deep water. Reactive deepwater S2S systems, by
contrast, have narrow transfer zones and a relatively short response time of < 104 yr. Favorable geological settings
forming this type of deepwater S2S system are: narrow shelf, greenhouse climates, close proximity of canyon heads to
shorelines, lacustrine basins, shelf-margin deltas overreached at the shelf break. These were more sensitive to sedi-
ment supply, and thus they are supply-driven (i.e., incompatible with classical, Exxon sequence stratigraphic mod-
els). Along reactive deepwater S2S systems, any suborbital-scale to historical-scale climatic fluctuations are able to
trigger the changes in sediment supply, regardless of sea-level conditions.

Key words: deepwater sedimentology; climate change; sequence stratigraphy; buffered S2S systems; reactive S2S

systems



