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Conceptual model results 

The following (Figures S1 to S4) are additional results generated by the conceptual 
models to accompany Figure 3. 
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Figure S1. Snapshots of pressure distribution at TLGM for selected scenarios. 
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Figure S2. Snapshots of pressure gradients at TLGM for selected scenarios. 
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Figure S3. Porosity distribution in selected margin configurations at TLGM. Note the 
impacts of compaction due to a decrease in pore pressure in the upper sediments. 
Changes in porosity impact permeability fields as well as stress fields. 
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Figure S4. Prescribed porosity distribution in selected margin configurations at T0. 
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Impact of groundwater model grid size on simulation results  

Figure S5 presents the New Jersey finite element mesh used in this study. The model 
domain was discretised using triangular elements that had similar adjacent aspect ratios 
over much of the grid (Figure S5b).  This is because the width (z) of the triangular 
elements generated by RIFT2D was controlled by the local subsidence rate, which varied 
smoothly across the model domain in these simulations. However, near the base of the 
model domain there is a change in the geometric element aspect ratio between the initial 
triangular elements (x/z ~190) and generated elements (x/z ~1300, Figure S5c). 
Permeability anisotropy also influences numerical stability.  This is because individual 
terms of the global A matrix include the product of the spatial derivatives of the Lagrange 
shape functions multiplied by components of the permeability tensor. That is, individual 
terms in the global A matrix include the product of kx multiplied by z/Ae and kz multiplied 
by x/Ae, where Ae is the element area.  

In the model runs presented in the manuscript, we assigned a permeability anisotropy 
(kx/kz) that varied between 10 and 1000. 

In order to assess the impact of triangular element aspect ratio changes and permeability 
anisotropy on computed heads, we developed two static finite element models using 
RIFT2D having overall dimensions of 50 km in length by 5 km in height (Figure S6a). We 
used two different lateral discretisations (x = 200 m and 800 m). Figure S6b and S6c 
depicts the triangular element geometries near the top surface of the grid between 8 km 
< x < 10km for the two grids. For the coarse grid (x = 800 m) depicted in Figure S6b, the 
aspect ratio (x/z) of the distorted and interior elements varied between 2.6 to 72 (a ratio 
of 27).  For the refined grid (x = 200 m), the aspect ratio of the distorted and interior 
elements varied between about 0.7 to 40 (a ratio of 57, Figure S6c). 

Figure S7 presents computed hydraulic head contours after 1 Ma using a time step size of 
1000 years. No variable-density effects or source/sink terms were considered in these 
simulations. We used a constant permeability of 10-15.2 m2 in all model runs. In order to 
approximate steady-state conditions, we used a specific storage value of 10-9 m-1. The 
permeability anisotropy varied between 10 (Figure S7a), 100 (Figure S7b) and 1000 (Figure 
S7c). The computed head contour lines using the coarse (black line) and refined (red 
dashed lines) grid aspect ratios are plotted on top of one another. We see no evidence of 
numerical errors based on grid refinement. It is also important to note that inspection of 
computed heads and concentrations in this study showed no numerical oscillations. 
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Figure S5. (a) Triangular finite element mesh used in New Jersey Simulation. (b) Finite 
elements near the sediment water interface. (c) Finite elements near the base of the model 
domain, including the initial, thicker triangles that predated subsidence and basin 
evolution. 



 
 

8 
 

 
Figure S6. Finite element grids used to test triangular element aspect ratio and 
permeability anisotropy. (a) Coarse mesh. (b) Enlargement of coarse mesh near top surface 
of grid. (c) Enlargement of refined mesh near top surface. 
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Figure S7. Computed hydraulic heads using permeability anisotropy (kx/kz) of (a) 10, (b) 
100 and (c) 1000)for coarse (solid black lines) and refined (red dashed lines). 

 


