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Introduction
In a 2016 study I demonstrated that seismic activity along the globe’s 

mid-ocean ridges was highly correlated (0.785) with global temperatures 
from 1979 through 2015 [1]. An update through 2016 showed a 
strengthened correlation (0.814) along with the new knowledge that 
large upticks in mid-ocean seismic activity for 1995-1996 and 2013-2014 
preceded the 1997-1998 and 2015-2016 “Super El Nino” episodes by 
two years [2]. Unfortunately, neither of these studies has received broad 
acceptance by the climate community as they challenge an accepted 
canon of climate science. Specifically, the idea that increased flux of 
oceanic geothermal heat (as indicated by increased seismic activity in 
these areas) can significantly alter temperature counters the hypothesis 
that increasing carbon dioxide has been the primary driver of recent 
global temperature change. 

Despite the general “non-acceptance” of this hypothesis, a 
recent study by Williams [3] links a seemingly unrelated geophysical 
phenomenon to mid-ocean seismicity; thus a new paradigm may be 
emerging from this important association. Specifically, Williams shows 
that the speed at which the North Magnetic Dip Pole (NMDP) moves is 
highly correlated (r=0.935) with mid-ocean seismic activity (Figure 1). 

Williams offers some interesting explanations for this seemingly 
unlikely association. At the start, he poses the critical question of “what 
is driving what?” By making note of the fact that there are four distinct 
discontinuities in the rate at which the NMDP moves, he declares that 
“it is more likely that the geological activity is driving the pole’s motion 
and not the other way around.” He goes on to say that “this type of 
activity would indicate some kind of…inertial or ‘frictional’ holding 

mechanism which prevented the magnetic pole from changing position 
until there was sufficient geothermal activity to overcome the holding 
mechanism and allow a speed change.” He ultimately concludes that any 
understanding of the dynamics associated with this is far from complete 
and is beyond the scope of his presentation. Theoretical shortcomings 
aside, this study makes one important fact abundantly clear: there is a 
statistically significant association between mid-ocean seismic activity 
and the speed of the NMDP.  

Expanding Williams’ analysis to include global temperatures, 
mid-ocean seismic activity, NMDP movement, and CO2 levels [4-8] 
from 1979 through 2016 yields some important and, in some respects, 
surprising correlations (Table 1 and Figure 2). 

The correlation matrix and time plots show that these geophysical 
parameters are all significantly correlated and trending higher over 
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Figure 1: North magnetic dip pole movement (black dots) [3]. 
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Figure 2: Time series plots for global temperatures (T), carbon dioxide (CO2), 
north magnetic dip pole movement (Dip Pole) and mid-ocean seismicity (EQ), 
1979-2016.

Correlation Matrix - Global Temperatures, Carbon Dioxide, North Magnetic 
Dip Pole Movement, and Mid-Ocean Seismicity (1979-2016)

T CO2 Dip Pole EQ
T 1

CO2 0.771739 1
Dip Pole 0.761382 0.90177 1

EQ 0.813755 0.900488 0.93071 1

Table 1: Correlation matrix of global temperature (T), carbon dioxide (CO2), NMDP 
movement (Dip Pole), and mid-ocean seismicity (EQ), 1979-2016. In establishing 
this matrix, a two year lag applies to both mid-ocean seismicity and NMDP with 
relation to temperature; CO2 is unlagged.
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time. More importantly, multiple regression analysis corroborates the 
findings of the previous studies [1,2]: mid-ocean seismic activity is 
significantly correlated (p<0.05) with changing temperatures. However, 
CO2 concentrations, along with NMDP displacements, do not explain 
a significant percentage of the total variance (p>0.05) when they are 
included and must be dropped from the analysis. This high degree of 
multicollinearity is a prominent finding.

We must then ask if we see the same relationships (i.e., strong 
positive correlations) when we extend the analysis further back in 
time. Unfortunately, high-quality seismic data for the globe has only 
been available since 1970. Prior to that, seismic network coverage was 
limited, and only local and regional seismic information was available, 
mostly for continental areas. Also, the collection of high-quality satellite 
temperature data did not commence until 1978. However, coarser 
surface temperature readings are available from the Hadley Climate 
Research Unit Temperature (Had CRUT 4) dataset. Despite gaps in 
the spatial and temporal coverage, these data are generally considered 
to be the most reliable record of temperature going back to 1850 [9]. 
Reasonably reliable estimates of global CO2 and NMDP movements 
are also available back to 1850 [10].  The correlations in Table 2 reveal 
statistically significant relationships between global temperature, CO2 
and NMDP movement from 1850 through 2016. Multiple regression 
analysis reveals that both CO2 and NMDP movement are statistically 
significant predictors of temperature (p<0.05) and, like Figure 2, Figure 
3 points to strong upward trends for all three parameters. It should also 
be noted that the very high correlation between NMDP movement and 
mid-ocean seismicity found in Williams’ study leads us to infer that, in 
all probability, mid-ocean seismic activity was also trending in tandem 
with temperature, CO2 and NMDP movement throughout the period. 

Articulating the intricacies of the feedbacks, interactions and drivers 
of these critical geophysical phenomena is well beyond the scope of this 
brief exploratory analysis. However, it is important to note that, despite 
high correlations, CO2 increases cannot be causing an intensification 
of mid-ocean seismic activity nor can higher CO2 concentrations be 

driving the acceleration of the NMDP. There is simply no plausible 
mechanism that can be invoked here. Clearly, there is far more in play 
than is currently accounted for in our understanding of earth’s climate. 
The shifting of plates, along with the concurrent shifts of earth’s NMDP, 
should spur the geophysical community to create a new and enduring 
paradigm that links these phenomena to changing global temperatures.
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 Figure 3: Time series plots for global temperatures (T), carbon dioxide (CO2) 
and north magnetic dip pole movement (Dip Pole), 1850-2016. 

Table 2: Correlation matrix of global temperatures (T), carbon dioxide (CO2) and 
NMDP movement (Dip Pole), 1850-2016. In establishing this matrix, a two-year lag 
applies to NMDP with relation to temperature; CO2 is unlagged.

Correlation Matrix - Global Temperatures, Carbon Dioxide, and North 
Magnetic Dip Pole Movement (1850–2016)

T CO2 Dip Pole
T 1

CO2 0.9075 1
Dip Pole 0.8543 0.8862 1
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