

Table S1—Character of seismic-stratigraphic units

	
	Seismic Unit A

	
Reflection Character
	
Amplitude
	[bookmark: _GoBack]Generally high with higher amplitudes at the margins of the  basin and lower in the middle. Signal tends to diminish rapidly with depth below the upper boundary.

	
	
Continuity
	High to moderate though occasional discontinuities exist.  Reflections are obscured by shallow gas or noise in Buffalo and Sabaskong Bays.

	
Reflection
Configuration
	Occasionally stratified sub-parallel or uneven parallel where penetration occurs beneath upper boundary. Upper boundary itself is very irregular in shape, displaying relatively high topographic relief in the middle part of the basin and smoothed surfaces at the margins of the basin. No stratification occurs where the configuration is smooth.

	
External
Geometry
	The upper surface of this unit forms the acoustic basement in most areas and the unit is observed everywhere within the survey area with the exception of gassy regions. It is deepest in the middle of Big Traverse Bay and shallowest near Garden Island marking the separation of Big Traverse Bay and Little Traverse Bay. Local variations in depth are observed across the survey area with some occurring abruptly.




	
	Seismic Unit B

	
Reflection Character
	
Amplitude
	Low to moderate amplitudes.

	
	
Continuity
	Internal reflections are mostly discontinuous but occasionally are laterally continuous for several kilometers near the margins of the basin. Much of this unit is obscured by shallow gas or background noise outside of Big Traverse Bay.  

	
Reflection
Configuration
	Nearly reflection-free but weakly stratified wavy parallel in some areas. The upper part of the unit is concordant with Unconformity 1 in the middle of the basin but is truncated by Unconformities 1, 2, or 3 near or at the margins of the basin.

	
External
Geometry
	Seismic Unit B is observed mostly in the central part of Big Traverse Bay where it is not obscured by noise or gas. It displays a sheet drape geometry over Unit A and is spatially uniform in thickness where not truncated by Unconformities 1, 2, or 3. It is thinnest near Long Point and in the northwest part of Big Traverse Bay.  




	
	Seismic Unit C

	
Reflection Character
	
Amplitude
	High to moderate, though, some low-amplitude reflectors are visible in the  center of the seismic unit. A few high-amplitude reflections are sandwiched between low-amplitude and reflection free zones.

	
	
Continuity
	Moderate to highly continuous. Some reflections are discontinuous in the center of the seismic unit and occur where the seismic signal is “wiped- out”. Much of this unit is obscured by shallow gas or background noise outside of Big Traverse Bay.

	
Reflection
Configuration
	Strongly stratified wavy parallel with regions that are reflection-free to faintly stratified. Internal reflectors frequently onlap onto Unconformity 1 and are ponded at topographic lows. Seismic profiles striking NE to SW display some internal reflections that have a divergent configuration. The magnitude and direction of divergence varies vertically in the seismic unit. In the middle of the basin, the upper part of this seismic unit is concordant with Unconformity 2. Near the margins, however, it is truncated by Unconformities 2 and 3 causing seismic Unit C to pinch out. Reflections become increasingly more planar moving up the seismic unit.

	
External
Geometry
	Seismic Unit C is observed mostly in the central part of Big Traverse Bay. It has characteristics of a sheet draped geometry (wavy configuration), a ponded geometry (onlapping reflections), and a divergent geometry (lateral thickening between high-amplitude reflectors). It is thickest in the center of Big Travers Bay and thins more rapidly to the NE than other direction. It is thinnest where Unconformities 2 and 3 truncate internal reflections, to the north and south of the middle of the basin.




	
	Seismic Unit D

	
Reflection Character
	
Amplitude
	Low to moderate. Reflection amplitudes are highest near Unconformities  2 and 3. High-amplitude acoustic noise is frequent directly below Unconformity 3 and reflections often fade into the background noise.

	
	
Continuity
	Mostly continuous, though, some discontinuous reflectors are observed throughout the seismic unit. Seismic Unit D is sometimes obscured by shallow gas or background noise (i.e. Buffalo and Sabaskong Bays).

	
Reflection
Configuration
	Strongly stratified parallel to sub-parallel. Internal reflections drape Unconformity 2 in the middle of the basin and onlap onto Unconformity 2 near the margins of the basin. Internal reflections in the upper part of the unit are truncated by Unconformity 3 in all survey lines. This relationship is most pronounced at the margins but internal reflections are truncated as much as 8 km into the middle of the basin.

	
External
Geometry
	Unit D is observed across the majority of the survey area. It is thickest in the center of Big Traverse Bay and thins radially towards the modern-day shoreline. This unit mainly lies unconformably over Unit C but also lies unconformably over Unit B in regions where Unit C pinches out (margins). It always underlies Unit E unconformably.




	
	Seismic Unit E

	
Reflection Character
	
Amplitude
	The upper two-thirds of seismic Unit E is mostly reflection-free with occasional moderate-amplitude reflectors. The lower third contains high-  amplitude noise that increases in strength towards Unconformity 3. A few high amplitude reflectors are present through the noise. The upper boundary (i.e., the lake floor) is moderate-amplitude.

	
	
Continuity
	Internal reflections are mostly discontinuous. A few reflectors in the lower part of the seismic unit are laterally continuous for tens of kilometers. Shallow gas is common in this unit, obscuring any underlying reflections.

	
Reflection
Configuration
	Weakly stratified parallel. Low angle internal reflections onlap onto Unconformity 3 over tens of kilometers and occur more frequently in the southern part of the basin. The upper two-thirds of the seismic unit is mostly reflection-free. The lower third of the unit contains background noise that increases in thickness towards the middle of the basin.

	
External
Geometry
	Seismic Unit E is the uppermost unit and is observed over the majority of the survey area when not obscured by shallow gas. It distinctly increases in thickness from NE to SW within the survey area and the thicker regions wrap around Long Point. This seismic unit primarily lies unconformably over seismic Unit D but also lies unconformably over seismic Units C, B, and A at or near the margins.







[image: ]
Figure S1. Stratigraphic data for core PALSS-1A; location shown in Fig. 1B. Columns show seismic units, drive length, lithology, magnetic susceptibility, and density data. Gray shaded bars and H labels represent prominent contrasts in acoustic impedance (reflections) identified from seismic-reflection images over the core site. A major abrupt change in lithology from mud-dominated sediment to clay occurs at a depth of ~2 m (H2) and corresponds to UNCF-3. 
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Figure S2. Stratigraphic data for core PALSS-2A; location shown in Fig. 1B. Explanation as in Fig. S1. Triangles and numbers to the right of the lithology column are radiocarbon ages in cal yrs (Table 1). A major abrupt change in lithology from mud-dominated sediment to laminated silt and clay occurs at a depth of ~3 m (H4) and corresponds to UNCF-3. Fig. S6 shows the seismic-reflection profile through this core site, along with reflection horizons H1-H7. 






[image: ]

Figure S3. Stratigraphic data for core PALSS-3A; location shown in Fig. 1B. Explanation as in Fig. S1. A major abrupt change in lithology from mud-dominated sediment to sandy clay occurs at a depth of ~0.5 m (H2) and corresponds to UNCF-3. 
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Figure S4. Stratigraphic data for core PALSS-4A; location shown in Fig. 1B. Explanation as in Fig. S1. Triangle and number to the right of the lithology column is radiocarbon age in cal yrs (Table 1). A major abrupt change in lithology from mud-dominated sediment to sandy clay occurs at a depth of ~3.5 m and corresponds to UNCF-3. 







[image: ]Figure S5. Optical scans of seven segments of core PALSS-2B in the southern basin of LOTW. Top is to left. Location shown in Figure 1B. Numbers along line below core indicate total depth (m); each alternating shaded bar is 10 cm long. Arrow marks a major unconformity (UNCF-3) that separates Unit SU-D (lower) from Unit SU-E (upper).


[image: ]

Figure S6. Seismic-reflection profile through core sites PALSS-2A and 2B. Location shown in Figure 1B. Interpreted seismic image (bottom) with the location and lengths of cores PALSS-2A and 2B (dashed red boxes). Seven prominent reflections are labeled (solid and dashed black lines) including UNCF-3 (H4) and UNCF-2 (H6). V.E.: ~9x. Fig. S2 shows the core log for core PALSS-2A and Fig. 6 that for PALSS-2B.
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