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Introduction
Two previous studies, The Correlation of Seismic Activity and 

Recent Global Warming (CSARGW) and the Correlation of Seismic 
Activity and Recent Global Warming: 2016 Update (CSARGW16), 
documented a high correlation between mid-ocean seismic activity and 
global temperatures from 1979 to 2016 [1,2]. As detailed in those studies, 
increasing seismic activity in these submarine volcanic complexes is a 
proxy indicator of heightened underwater geothermal flux, a forcing 
mechanism that destabilizes the overlying water column. This forcing 
accelerates the thermohaline circulation while enhancing thermobaric 
convection [3-6]. This, in turn, results in increased heat transport into 
the Arctic (i.e., the “Arctic Amplification”), a prominent feature of earth’s 
recent warming [7-9]. 

Employing the same methodology outlined in CSARGW and 
CSARGW16, this study extends the analysis through 2017. As such, the 
lower troposphere temperature anomalies (global) from the University 
of Alabama-Huntsville (UAH) and Remote Sensing Systems (RSS) 
are employed. These datasets are then averaged, and the resulting 
means define the global temperature anomalies (hereby referred to as 
“temperatures”) from 1979 to the present [10]. The time series for the 
UAH and RSS datasets can be seen in Figure 1.  

It follows that the seismic frequencies for these high geothermal 
flux areas (HGFA) serve as the independent variable in the analysis. 
Specifically, this includes the 4 to 6 moment-magnitude events from the 
Mid-Atlantic Ridge, the ridge complexes of the Indian and Southern 
Oceans, the East Pacific Rise, the submarine triple junction areas, the 
Carlsberg Ridge, the Reykjanes Ridge, and the West Chile Rise (Figure 
2) [11]. These frequencies are then correlated with the mean global 
temperatures (Figure 3). It is important to note that a two-year lag is 
factored into the analysis: The 1979 HGFA seismic frequency is paired 
with the 1981 global temperature, the 1980 HGFA frequency is paired 
with the 1982 temperature, and so forth, for the entire series. The resulting correlation between the HGFA frequencies and the lagged 

global temperatures is 0.777, a statistically significant outcome that explains 
60.3% of the variance in global temperatures. By contrast, an unlagged 
pairing of CO2 concentrations (ppm) with global temperatures yields a 
(lower) correlation of 0.735 (Figure 4) [12]. More importantly, multiple 
regression analysis reveals that mid-ocean seismicity is a significant 
predictor of global temperatures (p<0.05) but CO2 is not (p>0.05) (Table 1). 
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Figure 1: UAH and RSS global temperature plots, lower troposphere, 1979-
2017.

Figure 2: HGFA seismic frequencies, moment magnitude range 4-6. The gray 
bars indicate HGFA seismic frequencies (i.e., the frequencies for 2016 and 
2017) that can serve as predictors of global temperatures going forward (i.e., 
2018 and 2019). 

Figure 3: Time series plot of HGFA seismic frequencies and global temperatures 
(2-year lag).
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A striking development for this experiment is that 2017 marks the 
first three-year decline in HGFA seismic activity since 1979 (Figure 2). 
Furthermore, the 2017 HGFA seismic count is 49% lower than the study 
period’s peak frequency in 2014, the year of the last “Super El Niño”. 
When viewed within the context of the entire time series, the 2017 drop-
off mirrors the jump in HGFA seismic activity experienced in 1995, 
albeit in the opposite direction. The 1995 “tipping point” was significant 
as global temperatures spiked in lockstep two years later, followed by 
a 21-year “plateau” in both global temperatures and HGFA seismicity, 
a.k.a. “The Pause”. 

It is reasonable to conclude that this recent “gapping down” may be a 
tipping point towards cooler global temperatures. Using HGFA seismic 

frequencies as the sole predictor of global temperatures going forward, 
there is a 95% probability that global temperatures in 2019 will decline 
by 0.47°C ± 0.21°C from their 2016 peak. In other words, there is a 95% 
probability that 2019 temperatures will drop to levels not seen since the 
mid-1990s. As with any prediction, there are innumerable confounding 
factors that can impact the accuracy of this prognosis, including surges 
of sub-aerial volcanic activity, sudden changes in solar output, changes 
in cloud cover/height/opacity, and data representativeness problems, to 
name but a few. Despite these pitfalls, this type of exercise provides fresh 
opportunities to learn more about the role of mid-ocean geothermal 
inputs to the climate system. This new knowledge could prove valuable 
towards solving the climate puzzle, one of the most intriguing and 
complex projects the geosciences have ever undertaken.
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Figure 4: Time series plot of atmospheric carbon dioxide concentrations and 
global temperatures (unlagged).

Multiple Regression Analysis
Multiple R 0.781
R Square 0.610
Adjusted R Square 0.587

Coefficients St Error t Stat P-value Significant
Intercept -0.97578 0.8657 -1.127 0.268 ----
HGFA Seismic Freq. 0.00064 0.0003 2.454 0.019 Yes
CO2 0.00199 0.0026 0.761 0.452 No

Table 1: Parameters of multiple regression analysis employing HGFA seismic 
frequencies and CO2 concentrations as predictors for satellite-derived global 
temperatures.
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