
The SNEO path is thought representative for Australia 
and Gondwana. Legitimacy of the SNEO path is
supported in showing (Klootwijk, 2023) that: (i) its
extended mid-to-latest Carboniferous segment is
comparable to an age-equivalent pole path segment for 
the northern Variscan massifs of Armorica (AR) (Fig. 3); 
(ii) Euler pole matching of the two mid-to-latest Carbonif-
erous segments, taken as representatives for Gondwana
(SNEO) and tentatively for Laurussia (AR), delivers a
Pangea-B configuration (Fig. 4); (iii) the extended
mid-to-latest Carboniferous pole path segments likely
reflect a latest Visean-Serpukhovian inertial interchange
true polar wander (IITPW) event (Fig. 5, 6) that led to the
Serpukhovian onset of the Late Paleozoic Ice Age and
the Serpukhovian biodiversity crisis (Fig. 7).

The mid-to-latest segments of the SNEO and AR paths 
are bounded by two substantial loops (Fig. 3, 6: L2, L3) 
reflecting global tectonic events and bounding existence 
of the Pangea-B configuration tectonically between the 
Sudetic and Asturian phases of the Variscan Orogeny. 
Changeover to Pangea-A likely started with the latest 
Carboniferous-earliest Permian Asturian phase, lasted till 
late Permian (Muttoni et al., 2019; Kent et al., 2021;
Channell et al., 2022), and led to contemporaneous oro-
clinal deformation of the Ibero-Armorican Arc and SNEO.

Start of the Permo-Carboniferous Reverse Superchron 
(PCRS) (319-318 Ma, Opdyke et al., 2000; Hounslow, 
2022) about coincided with ending of the latest Visean-
Serpukhovian IITPW event. The IITPW event is thought 
triggered by a Visean northward excursion of lithospheric 
mass (Fig. 5c, 6b) mainly during the Sudetic phase of the
Variscan Orogeny. Direct association between the IITPW 
event and evolution of the geodynamo into a period of 
very few reversals may be understandable if the African 
and Pacific large low shearwave provinces (LLSVPs) and 
associated ultra-low velocity zones (ULVZs) at the base 
of the mantle, rotated with the solid earth over the fluid 
outer core, leading to a changed core-mantle boundary 
heat flux, changed geodynamo-driving outer core gyra-
tions and vastly reduced reversal rates (Biggin et al., 
2012; Olson, 2016). If so, a Variscan-IITPW-PCRS causal 
chain would constitute an order of magnitude faster
(~10⁷ yr) top-down feedback between plate tectonics and 
the geodynamo than could be effectuated through mantle 
turnover.

The shape of the Carboniferous pole path for Australia is disputed
(Klootwijk, 2010). Conventional pole paths show compact 
from-south-over-west-to-north loops with western, mid Carboniferous, 
apices (Fig. 1a). The alternative pole path (SNEO) shows an
extended from-south-over-east-to-north loop with a far-eastern,
mid Carboniferous, apex (Fig. 1b). The SNEO pole path is derived 
from ignimbritic successions, 400 sites spanning some 50 myr, from  
mainly the western Tamworth Belt (Rocky Creek, Werrie, Rouchel 
blocks) of the southern New England Orogen (Fig. 2) (Klootwijk, 2020, 
2022, 2023).
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Fig. 7 (right)     Carboniferous, Serpukhovian in particular, global events (b-e) versus latest Visean-Serpukhovian 
inertial interchange true polar wander event (a, Fig. 6b). b) Diversity of marine invertebrate genera (Stanley et al.,  
2003): eT= early Tournaisian; lT= late Tournaisian; eV= early Visean; lV= late Visean; eS= early Serpukhovian; 
lS= late Serpukhovian. c) Frequency of documented glacial deposits (Soreghan et al., 2019) as an indication of 
geographic extent of glacial deposits (Montañez, 2022). d) Tectono-glacio-eustatic sea level curve (van der Meer 
et al., 2022). e) Global average temperature curve (Scotese et al., 2021).

Serpukhovian

12º

16º

20º

G
lo

ba
l A

ve
ra

ge
 T

em
pe

ra
tu

re e

360 Ma 340 320 300

0

150

Se
al

ev
el

 (m
)

d

20

40G
la

ci
al

 D
ep

os
its

c

eV

lV

eS

lS

lT

eT

1500

1000

G
en

er
a

b

306

320 300

40º

0

-40

-80º

346

a

353
351

332

318328 314311
360 Ma 340

Pa
le

ol
at

itu
de

Pr
Ov
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ous rotational evolution of Armorican massifs (Edel et al., 2018; Klootwijk, 2023). 
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