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Introduction 
This document presents supporting figures and information that complement the main body of our paper. The first part of the supplemental material covers an alternative classification for the synthetic test results, where the recovered bodies appear more compact as a result of a more constrained classification (i.e. limiting the classification to the largest values in the crossplot). The second part shows a table with the estimated target data misfits and uncertainties for both the gravity and magnetic data in each tile. The third part presents a detailed explanation of how we merged the models from the different tiles using alpha compositing. The last part shows additional 3D visualizations of different classes identified through geology differentiation on the QUEST data. 
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Figure S1. Modified classification from Figure 8, where the number of points in each class has been reduced.
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Figure S2. 3D view of the causative bodies identified through geology differentiation based on the classification in Figure S1.
	Tile
	Gravity target data misfit
	Magnetic target data misfit
	Gravity data standard error (mGal)
	Magnetic data standard error (nT)

	NT1 top
	150
	1000
	0.08903
	22.99

	NT1 bottom
	50
	2000
	0.05140
	32.51

	NT2 top
	30
	3000
	0.04155
	41.55

	NT2 bottom
	30
	2000
	0.04155
	33.92

	A1 top
	30
	2000
	0.03645
	29.76

	A1 bottom
	50
	2000
	0.04706
	29.76

	A2 top
	50
	2000
	0.04806
	30.40

	A2 bottom
	50
	2000
	0.04806
	30.40

	B1 top
	40
	2000
	0.04149
	29.34

	B1 bottom
	10
	2000
	0.02074
	29.34

	B2 top
	10
	3000
	0.02146
	37.17

	B2 bottom
	50
	3000
	0.04799
	37.17

	C1 top
	45
	2000
	0.04427
	29.51

	C1 bottom
	30
	3000
	0.03615
	36.15

	C2 top
	40
	2000
	0.04273
	30.21

	C2 bottom
	45
	3000
	0.04532
	37

	D1 top
	100
	3000
	0.06655
	36.45

	D1 bottom
	100
	3000
	0.06655
	36.45

	D2 top
	55
	3000
	0.04768
	35.21

	D2 bottom
	45
	4000
	0.04313
	40.66


Table S1. Estimated target data misfits and noise levels for each tile in the QUEST survey area. The word “top” or “bottom” added to each tile refers to either the top or bottom half of the tile.
Text S1. Additional information on the process used to merge the models from the different tiles.

The tiles overlapped in two different ways. In the first case, the tiles overlapped only in one direction as shown in Figure S3(a). For this case, we applied a sigmoid function in the overlapping direction and defined a weighting matrix whose values are constant in the non-overlapping direction and vary depending on the sigmoid function in the overlapping direction. Such a matrix looks like that shown in Figure S4(a). For the second case, the tiles overlapped in two directions as shown in Figure S3(b). For this case, we applied a combination of the sigmoid function in both directions and defined a weighting matrix whose values are distributed as shown in Figure S4(b). We then applied equation (3) so that  is the weighting matrix and m1 and m2 are the parts of the models that overlap. This process was applied at every depth and at all overlapping areas. Figures S5 and S6 show the merging process applied to the northernmost tiles.




[image: ]Figure S3. Conceptual diagram of how the tiles overlap in (a) one lateral direction, and (b) two lateral directions.
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[image: ]Figure S4. Conceptual visualization of the weighting matrix applied to the merging process where (a) models overlap in only one direction, and (b) models overlap in two directions.

Figure S5. Merging process of the density contrast models in tiles NT1-top and NT1-bottom are shown. (a) Shows the merging done by a simple arithmetic mean. The red ellipses show artifacts that were caused by the merging process. (b) Shows the merging done by alpha blending. The artifacts have been smoothed out.
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Figure S6. Merging process of the density contrast models in tile NT1 and NT2 are shown. (a) Shows the merging done by a simple arithmetic mean. The red ellipses show artifacts that were caused by the merging process. (b) Shows the merging done by alpha blending. The artifacts have been smoothed out.






[image: ]Figure S7. 3D spatial distribution of class 1.





















[image: C:\Users\jdkim\Dropbox (MIT)\QUEST\final_geol_diff\classification1\class1a.png]Figure S8. 3D spatial distribution of (a) subclass 4a and (b) subclass 4b.
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Figure S9. 3D spatial distribution of class 5.

[bookmark: _Hlk82517781][image: ]Figure S10. 3D spatial distribution of class 7.
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Figure S11. 3D spatial distribution of class 8.
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Figure S12. 3D spatial distribution of class 9.
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