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Explanatory Note: Sensitivity to variations in model parameters 

Calculations are performed to determine the lithosphere thickness (LAB depth) and geothermal 
heat flux. Input parameters in calculations include hypsometry, ice-sheet thickness, seismically 
determined Moho depth, and assumed values of vertically averaged crustal density, lithospheric 
mantle density, and lithosphere thickness at reference location with AET=0 km.  The basic 
model, with results shown in Figs. 2, 3, adopts the following values: 
 average SPT crustal density: 2830 kg/m3 (in situ density 2800 kg/m3); 
 average SPT density of the lithospheric mantle: 3370 kg/m3 (in situ density 3260 kg/m3); 
 lithosphere thickness at a reference location (with AET=0 km): 150 km. 

SPT = standard (laboratory) pressure-temperature conditions (P=1 atm, T=20 oC) 
AET = anomalous equivalent topography 

 
Sensitivity of the results to model parameters is tested by changing these parameters within 
reasonable limits. In addition sensitivity is tested for a possible uncertainty in the seismic Moho 
depth. Supplementary Table S1 summarizes how variations in the model parameters affect the 
modelled values of the LAB depth and heat flux (averaged for the Antarctica region) with respect 
to the basic model (Fig. 2, 3).  
 
Sensitivity tests are also presented as series of maps (Supplementary Figs. S5-S7), which show 
the differences between the results for the basic model and the results with modified model 
parameters. 
 
Supplementary Table S1a. Sensitivity analysis: Entire Antarctica 
 
 Average LAB depth (km) Average heat flux (mW/m2)
Basic model (Figs. 2, 3) 98±50 81±26
LAB depth 200 km at AET=0 km 130±70 (+33%) 72±30 (-11%) 
Moho depth 2 km deeper 110±54 (+12%) 75±26 (-7%) 
Crustal SPT density 2900 kg/m3  97±46 (-1%) 80±25 (-1%) 
Mantle SPT density 3325 kg/m3 97±48 (-1%) 81±25 (-0.5%) 

 
Supplementary Table S1b. Sensitivity analysis: East Antarctica* 
 
 Average LAB depth (km) Average heat flux (mW/m2)
Basic model (Figs. 2, 3) 124±46 67±22
LAB depth 200 km at AET=0 km 168±58 (+35%) 56±23 (-13%) 
Moho depth 2 km deeper 140±47 (+13%) 61±20 (-9%) 
Crustal SPT density 2900 kg/m3  118±43 (-5%) 68±21 (+1%) 
Mantle SPT density 3325 kg/m3 121±44 (-2%) 68±21 (+1%) 

* including the Lambert rift (see Supplementary Fig. S4) 
 
Supplementary Table S1c. Sensitivity analysis: West Antarctica** 
 
 Average LAB depth (km) Average heat flux (mW/m2)
Basic model (Figs. 2, 3) 70±38 97±21
LAB depth 200 km at AET=0 km 88±57 (+26%) 89±27 (-8%) 
Moho depth 2 km deeper 79±43 (+13%) 91±23 (-6%) 
Crustal SPT density 2900 kg/m3  74±39 (+6%) 93±22 (-4%) 
Mantle SPT density 3325 kg/m3 72±38 (+3%) 95±21 (-2%) 

** including the Antarctic Peninsula (see Supplementary Fig. S4) 
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Supplementary Fig. S1. Free Air gravity anomalies and the seismic Moho depth. The Moho 
depth is compiled from various sources (cf. Artemieva & Thybo, 2018).  
 
  
 

 
 
Supplementary Fig. S2. Anomalous equivalent topography calculated as deviation of 
equivalent topography (Fig. 1) from Airy-type isostasy prediction. Symbols – locations where the 
Moho depth is determined by seismic studies (cf. Artemieva & Thybo, 2018). 
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Supplementary Fig. S3. (a) Relationships between lithosphere thickness (LAB) and 
anomalous equivalent topography (AET) for different reference LAB depth (that is at locations 
with AET=0 km). (b) Relationships between lithosphere thickness and surface heat flux (red line) 
and temperatures at depths 75, 100, and 125 km (blue lines) (based on ref. Artemieva, 2019ab). 

 
 

 
 
Supplementary Fig. S4. Regionalization to West and East Antarctica used in statistics 
(Tables S1b,c). 
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Supplementary Fig. S4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Fig. S5. Sensitivity analysis for the effect of the reference LAB value (i.e. at 
AET=0 km) on the calculated Antarctica’s LAB depth (a) and the predicted heat flux (b).  
The maps show the difference between the results for the reference LAB =150 km and =200 km. 
Symbols – locations where the Moho depth is determined by seismic studies  (cf. Artemieva & 
Thybo, 2018). 
 

 
 
Supplementary Fig. S6. Sensitivity analysis for the effect of the average crustal density value 
(i.e. at AET=0 km) on the calculated Antarctica’s LAB depth (a) and the predicted heat flux (b).  
The maps show the difference between the results for the SPT density of 2830 kg/m3 and 2900 
kg/m3 (which corresponds to in situ densities of 2800 kg/m3 and 2850 kg/m3). Symbols – locations 
where the Moho depth is determined by seismic studies  (cf. Artemieva & Thybo, 2018). 
 

 
 
 
 



Supplementary Materials for: “Antarctica ice sheet basal melting enhanced by high mantle heat” by I.M. Artemieva, ESR 2022           6 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Fig. S7. Sensitivity analysis for the effect of the average lithospheric mantle 
density value (i.e. at AET=0 km) on the calculated Antarctica’s LAB depth (a) and the predicted 
heat flux (b).  
The maps show the difference between the results for the SPT density of 3370 kg/m3 (fertile 
composition) and 3325 kg/m3 (depleted composition), which corresponds to in situ densities of 
3260 kg/m3 and 3230 kg/m3, respectively. Symbols – locations where the Moho depth is 
determined by seismic studies (cf. Artemieva & Thybo, 2018). 
 


