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Introduction Results Conclusion
Subduction Zone Behavior within the last 220 Ma
Subduction zones govern fundamental Earth processes such as i _V— 0.50 Based on Figure 1, 1t 1s observed that the average convergence
earthquakes, mountain-building events, and the accretion sediments from g . ac § rates and the subduction length proportion are inversely related.
tectonic erosion. The distribution of subduction zones throughout Earth’s Y L\W anl Within the last 220 Ma, the average maximum convergence rate
surface has been concluded based on multiple sub-disciplines in geology, %“ 8 % was 11.94 cm/year at 124 Mya. The average minimum
including but not limited to structural, petrological, paleomagnetism, and § 7+ ! o E convergence rate was 3.91 cm/year at 219 Mya.
seismic tomography. Subduction zone locations, convergence rates, and  6- | v 7303 Peak convergence rates are related to the mid-Cretaceous
dip direction can be assimilated into plate reconstruction models, which < s 0.25 A seafloor spreading pulse, estimated to have started 120 Mya.
are defined as models that integrate the movement of tectonic plates via 47 , ‘ , ‘ _fozo0 Minimum convergence rates can be associated with
relative plate motions, an absolute reference frame, designated timescale, 0 R e > ’ supercontinent formation as i1t occurs during the time of the
and the construction of continuously closing plate polygons. Such plate giz%“f;llh;fly‘:aj:.hibiﬁng fluctuations in average convergence rates and subduction length proportions in the last maximum amalgamation of Pangea.
reconstruction models are accessed through online open sources where
pre-made scripts can be used to conduct further calculations to predict Subduction Zone Convergence Rates in cm/year

movement 1n exterior and interior Earth processes. With the
programming language, Python, we were able to extract data pertaining
to the properties of tectonic plates such as subduction zone locations and
topological plate boundaries. Through variable manipulation in the
Python script, we aimed to answer the question of how subduction zone
behaviors have significantly changed throughout the geologic record.
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Recent published research regarding plate reconstructions is
widely available through online open sources. With the
available data, we were able to observe the relationship
between the convergence rates of subduction zones and their
calculated length proportions. In addition, we were able to

. B 2> ' ’ reconstruct the current distribution of subduction zones and
Materials and Methods ‘ during times when the average convergence rates were at a

Figure 2 - Global map exhibiting the distribution of subduction zone locations with their associated convergence rate. : .. - : :

Also included are interpolated seafloor ages measured in millions of years. maximum and minimum value. Both times are associated with
significant geological events. Although these correlations could

Subduction Zone Convergence Rates in cm/year at 124 Mya be concluded, implications include rise of uncertainties as the

| | time from the present increases due to the continuous

subduction of the tectonic plates' record.
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Analysis of subduction zone and plate tectonic properties were done
within PyGplates, a Python library belonging to GPlates, a desktop
software for interactive visualization of plate tectonic behavior through
geological history. PyGplates provided the functions necessary to export
the constructed data provided by the plate reconstruction model (Miller
2016). To efficiently write the Python scripts, modules were imported at
the beginning of each script (e.g., numpy, cartopy, matplotlib, netCDF4).
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SAImMe PYGplatGS funCtiOn, WE WEre able tO eXhlblt COHVergenCG I‘ates Figure 3 - Global map exhibiting the distribution of the subduction zones and their associated rates at 124 Ma,
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maximum and minimum rates were observed at 124 Ma and 219 Ma, subduction Zone Convergence Rates In cm/year at 219 Mya

respectively. By following similar steps 1n using built in PyGplates
functions, we were able to exhibit convergence rates (cm/year) associated
with each subduction zone location. A scatter plot in Figure 2 displays
their global distributions 1n a map centered around the Pacific utilizing
the Plate Carree projection style. Although Figure 2 focuses on the
modern time (0 Ma), Figures 3 and 4 focus on subduction zone
distributions specific to the times of the maximum and minimum
convergence rates. Across the maps, the plate boundaries are outlined 1n
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