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Did	the	arrival	of	the	Deccan-Réunion	plume…
introduce a significant plate driving force to synchronously retard Africa’s northeastwards 
progress over the mantle whilst enhancing India’s?

Our test uses existing and new high-resolution models of relative plate motion 
records from five divergent plate boundaries around Africa and India and 
concludes there is no signal consistent with a plume push force before, 
during, or after the Deccan event. 
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The	test:

Expected plume-push 
signals in the models

Late Cretaceous: Synchronous sharp-onset INDAFR & INDANT accelerations and 
AFRANT & SAMAFR decelerations as plume rises in upper mantle

Paleogene: synchronous longer-period decay (i.e. INDAFR & INDANT deceleration and AFRANT & 
SAMAFR acceleration) as plume material suffuses away at base of lithosphere

(+) Regional plate boundary reorganisations / tectonic events

SAM-AFR
(this study)

IND-AFR
Eagles & Hoang 

(2013)

IND-ANT
Eagles (2019)

AFR-ANT
Tuck-Martin et al.

(2018)

SAM-ANT
Eagles (2016)

Speed of two model plates under 
tangential plume push forces 

(CitcomS model presented by van Hinsbergen 
et al 2011; doi:10.1029/2010JB008051)
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Results:	Modelled	spreading	rate	changes	through	late	Cretaceous	and	into	Paleogene

As previously suggested, a short-lived divergence rate spike does indeed occur for the IND-AFR and IND-ANT plate pairs at ~65 Ma
(the time of plume arrival)…
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Results:	Modelled	spreading	rate	changes	through	late	Cretaceous	and	into	Paleogene

As previously suggested, a sharp-onset divergence rate spike does indeed occur for the IND-AFR and IND-ANT plate pairs at ~65 Ma
(the time of plume arrival)…

…but it coincides with similar divergence rate increases between every other plate pair! The expected synchronous decreases do 
not occur on SAM-AFR or AFR-ANT – or indeed anywhere in the circuit!

… and most of the spikes do not give way to long-period decays during Paleogene times
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A	different	explanation	for	the	observed	variability:

Starting hypothesis: Synchronous occurrence of a pulse of superfast spreading with the maximum of Deccan flood basalt volcanism 
links the onset of India’s fast motion to the Réunion plume head. 

The ubiquitous spreading rate spikes are more plausibly artefacts of timescale error around the K-Pg boundary
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Results:	divergence	rates	corrected	for	the	average	acceleration	(i.e.	the	‘spurious’	
signal)	on	all	five	divergent	plate	boundaries

Starting hypothesis: the introduction of a plume-
push force from the Deccan-Réunion at 67 Ma led 
seafloor spreading rates on the southern and western 
margins of the Indian plate to accelerate 

and on the southern and western margins of the 
African plate to decelerate.

>> plume related???



8

Results:	divergence	rates	corrected	for	the	average	acceleration	(i.e.	the	‘spurious’	
signal)	on	all	five	divergent	plate	boundaries

Starting hypothesis: the introduction of a plume-
push force from the Deccan-Réunion at 67 Ma led 
seafloor spreading rates on the southern and western 
margins of the Indian plate to accelerate 

and on the southern and western margins of the 
African plate to decelerate.

>> plume related???

more consistent with gradual changes to the African 
torque balance by the maturing IND-AFR ridge.
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No	room	for	the	plume

“The synchronous occurrence of a pulse of superfast spreading between 
66 and 63 Myr ago with the maximum of Deccan flood basalt volcanism 
links the onset of India’s fast motion to the Réunion plume head.” (Cande
& Stegman, 2011).

We show that…

Contemporaneous spreading pulses are recorded by data across the 
entire Indo-Atlantic plate circuit…

… best explained as artefacts of a timescale error affecting C29-C28

Anticorrelating spreading rates (accelerating in the Indian Ocean / 
decelerating in the South Atlantic) exist for a period starting long 
before plume arrival… 

… and can easily be explained by the rebalancing of African torques 
resulting from a maturing IND-AFR ridge


