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METHODS

The Po River lowstand wedge and associated strata have been investigated with 1500 km of high-
resolution multichannel and chirp seismic profiles. Key stratigraphic surfaces and seismic facies were
correlated, loop-tied, and mapped using Petrel®. Age constraints came from calibrated '*C dates, tephra
identification, and dated key bio-events (see the following section) from the continuous recovery
PRAD 1-2 borehole, located in the distal region of the wedge. The borehole analyses were tied to the
seismic lines by using a sound propagation velocity of 1500m sec™, as suggested by sonic log analyses
(Maselli et al., 2010). The progradation and the Sediment Accumulation Rate (SAR) have been
calculated as horizontal migration and vertical thickness, respectively, of each clinothem at the
corresponding shelf-edge divided by the correspondingly interval of time.

We conducted our shelf-edge trajectory analysis in due consideration of the fact that the rollover
point (offlap break of Jervey, 1988) at the topset—foreset transition of a clinothem can occur in shelfal
marine environments and thus might not necessarily represent the shoreline (i.e., the shelf-edge rollover
point, at best, approximates the shoreline position: e.g. Patruno et al., 2015; Pellegrini et al., 2015 and
discussion there in). When the shoreline is not at the clinothem rollover point, the maximum regression
surface (MRS) would not coincide with the maximum seaward position of the shoreline (as defined by
Helland Hansen and Martinsen, 1996), although, more importantly, it still does conform to the more
fundamental definition of the MRS as the surface that separates progradational-aggradational stacking
from retrogradation (Neal and Abreu, 2009) and as the surface that occurs at the top of the youngest
marine clinoform in the depositional sequence that is lapped onto by transgressive strata (Catuneanu et

al., 2009).



MULTICHANNEL SEISMIC LINES
The Po River lowstand wedge comprises distinctive clinothems (type A, B, and C). These
100’s-meter-thick clinothems are systematically stacked and characterized by different bottomset

deposits interpreted as mass-transport complexes (MTCs in type A clinothems) and distributary

channel-lobe complexes (DLCs in Type B clinothems) as illustrated in Fig. DR1.

Figure DR1: Cross-section of multichannel seismic profiles showing the geometry of the distinctive type of clinothems and
associated bottomset deposits. Note the alternation between mass-transport complexes (MTCs) and distributary channel-lobe
complexes.

CHRONOLOGY OF THE PRAD 1-2 BOREHOLE
The chronology of the investigated interval of borehole PRADI1-2 relies on the integration of both
new data and information already available in literature (Table DR2; Asioli et al., 2001; Piva et al.,
2008) '*C AMS dates, accompanied by tephrochronology on macro and cryptotephra (Bourne et al.,
2010) as well as on bio- and event-stratigraphic control points (Piva et al., 2008; Ridente et al., 2009).

The six radiocarbon dates available from literature (Table DR2) were performed on samples of



monospecific benthos (either Elphidium crispum or Hyalinea balthica) at the Poznan Radiocarbon
Laboratory, Poland, and the five new ones were performed on samples of monospecific benthos (either
Elphidium crispum, or Glandulina laevigata) at the NOSAMS National Ocean Sciences Accelerator
Mass Spectrometry Facility, Department of Geology and Geophysics, Woods Hole Oceanographic
Institution, USA and at Poznan Laboratory. The specimens were picked up from the size fraction
>0.250 mm.

For the present study all the ages were calibrated using the online Calib 7.1.0 Radiocarbon
Calibration Program (Stuiver and Reimer, 1993) and the calibration data set Marine13.14c by Reimer
et al. (2013). AR (reservoir) of 135.8 years with a standard deviation of 40.8 years, was constrained by
two sites on the western side of the Adriatic: one from the Northern Adriatic (487 years, Rimini) and
another from the Southern Adriatic (483 years, Barletta), avoiding data from Dalmatia and Croatia
(Rovigne, 262 and 254 years, respectively), because these data are from a different geological context
dominated by karst structures. We assume that, during the last climate cycle at least, the area where

PRADI-2 borehole was recovered was mostly influenced by the western Adriatic catchment area.

Level Co(ireﬂ;is ?))th Lab. n. "C age (yr BP) Species C(:;:;ngig %g;:
PRADI-2 S8 cm 40-42 5.976 Poz-16129 14930 + 90 E. crispum 17226 - 17845
PRADI-2 S10 cm 60-62 7.80 Poz-16130 16530 + 100 E. crispum 18991 - 19569
PRADI-2 S12 ¢cm 0-2 8.80 0S-121214 17000 £ 50 E. crispum 19628 - 20065
PRADI-2 S13 cm 0-2 9.60 0S-121280 18200+ 85 E. crispum 21024 - 21681
PRADI1-2 S14 cm 10-12 10.50 0S-121215 19200+ 40 E. crispum 22376 - 22680
PRADI-2 S15 cm 20-22 11.40 0S-121496 20300+110 E. crispum 23471 - 24098
PRADI1-2 S15 ¢cm 70-72 11.90 Poz-25365 21140 + 180 G. laevigata 24301 - 25314
PRADI1-2 S16 cm 50-52 12.48 0S-121281 22100+ 130 E. crispum 25602 - 26076
PRADI1-2 S16 7/8 12.78 Poz-25366 20990 + 260 E. crispum 23978 - 25313
PRADI1-2 S17 cm 60-62 13.40 Poz-16131 24130+ 150 E. crispum 27458 - 27959
PRADI1-2 S17 cm 60-62 13.40 Poz-16132 23390 + 150 H. balthica 26741 -27505
PRADI1-2 S19 cm 40-42 14.8 Poz-17321 28960 + 270 E. crispum 31536 - 33163

Table DR2: Dates available from the literature (labeled Poz; from Piva et al., 2008) and six new dates performed for this study
(labeled OS and P0z-25365); the ages are expressed as range 2c.

Five tephra layers determined by geochemical analysis occur within the investigated interval
offering an independent cross check for the radiocarbon dates, and were included in the age model as

additional control points. The five tephra were analyzed by Bourne et al. (2010) and the reader is



referred this paper for further details about the tephra ages obtained independently from the '*C dates

above described. Finally, three dated bio-events were used as additional control points (Piva et al.

2008) were used for the uppermost 2 m of the PRAD 1-2 borehole section and they include: 1) the Last

Occurrence of the planktic foraminifer Globorotalia inflata at 6 cal. kyr BP, a key marker recognized

in the whole Adriatic basin and pre-dating the attainment of the maximum flooding during the

Holocene (Trincardi et al., 1996); 2) the recognition of the time-equivalent deposit of Sapropel 1 in the

eastern Mediterranean, a major oceanographic event centered at 8.5 cal. kyr according to the

astronomical tuning by Lourens (2004); and 3) the paleoenvironmental change related to the end of the

GS-1 event well recognized in the Adriatic basin and dated at 12 cal kyr by Piva et al. (2008). In Table

DR3 all the available control points are listed. The control points obtained from of the radiocarbon ages

are mid points.

Sample Age range Control SAR
top (m) (yr BP) Source Reference points  (cm/ka)
0 0 modern time Piva et al. (2008) accepted 0 10
0.6 6000 LO G. inflata Piva et al. (2008) accepted 6000 28
1.288 8500 Sapropel equivalent 1 Piva et al. (2008) accepted 8500 15
1.8 12000 Top GS-1 Piva et al. (2008) accepted 12000 18
2.18 14320 - 13900 Neap"lﬁ?eruow Bourne etal. 2010)  accepted 14110 111
5.976 17226 - 17845 e Piva et al. (2008) accepted 17540 108
7.8 18991 - 19569 e Piva et al. (2008) mean 19275 10
7.84 19480 - 19050 Greenish/Verdoline Bourne et al. (2010) mean

8.8 19628 - 20065 “c this study accepted 19498 43
9.6 21024 - 21681 e this study accepted 21350 76
10.50 22376 - 22680 Hc this study accepted 22528 72
11.40 23471 - 24098 e this study accepted 23780 160
12.48 25602 - 26076 e this study rejected

12.78 23978 - 25313 e Piva et al. (2008) accepted 24725 25
13.32 28255 -26302 VRa Matthews et al. (2015) mean 27200 27
13.4 26741 - 27505 e Piva et al. (2008) mean

14.8 31536 - 33163 e Piva et al. (2008) accepted 32350 15
14.94 33965 - 32630 Codola (base) Matthews et al. (2015) accepted 33300 26
16.53 39390 -39170  Campanian Ignimbrite Bourne et al. (2010) accepted 39500

Table DR3: The age model of the study encompassing the '*C dates on benthic species and tephra layers.

The radiocarbon dating at 12.48 m has been rejected as producing an inversion with the underlying

age. The higher value may reflect interval-time with river input of older carbon-rich sediments. In two



cases the age provided by '*C has shown an age overlapping with the age of a tephra positioned very
close (within 4 to 8 cm), and therefore, to avoid possible distortions due to a too short integrating time
interval, depth and age of the control points were calculated by averaging the values of the levels above
and below. The age of the surfaces has been calculated by linear interpolation between two successive
control points, assuming constant the sediment accumulation rates between them (Table DR4). Finally,

the sediment accumulation rates (SAR) have been calculated for each discrete interval.

Depth in AGE
SURFACE PRADI-2 (m) (cal.kyr BP)
MRS 2.5 14.4
4.0 15.8
6.5 18.0
e5 7.0 18.6
7.5 19.0
¢4 8.1 19.3
8.4 19.4
e3 9.3 20.6
9.5 21.1
e2 11.0 24.2
12.8 24.7
el 13.75 28.4
14.0 29.4
SB 14.6 31.8
30.7 125.0

Table DR4: Depth of the surfaces tied to PRAD1-2 borehole and corresponding age.



SEISMIC GRID CALIBRATION THROUGH CHIRP PROFILE

The key stratigraphic surfaces are tied to the PRAD1-2 borehole with a vertical resolution of
0.3-0.5 m (Fig. DRS). Orange horizon represents the top of Eemian stage; red horizon shows the
sequence boundary (SB) at the base of the Po River lowstand wedge; blue horizons are on top of
type B clinothems while green horizons represent surfaces on top of type A and type C clinothems
(except the younger type C clinothem that is topped by the MRS, light blue horizon). The age
control of the key surfaces comes from the age model discussed above, except for the age of the top

Eemian surface which comes from Maselli et al. (2010).

1 km

Figure DRS: Detail of CHIRP profile with same orientation of line LSD22.



CHARACTERISTIC TIMESCALE OF THE PO RIVER LOWSTAND WEDGE

We estimated the characteristic timescale threshold for each clinothems based on Sheets et al.
(2002). The characteristic stratigraphic-integral timescale T; can be expressed by the following
equation: T; = h/c (where h = distributary channel depth, c = mean subsidence rate); T; scales the
transition from short-term autogenic-dominated conditions to the long-term limit in which
stratigraphic patterns are controlled by allogenic factors. Considering an average h = 10 m (see
Amorosi et al., 2016 for a review) and mean subsidence rate = 1.5 cm/yr (the upper limit of those
observed on short time scales on the Po delta lobes; after Teatini et al., 2011) the resulting timescale
threshold is 667 years; this value is reasonably close to the 450-year avulsion time scale for low-
gradient deltas estimated by Reitz et al. (2015). Table DR6 and Figure DR7 display the time
duration, shelf-edge progradation, and exceedance factor (relative to the calculated T; threshold

value) of each type A, B, and C clinothem for the Po River lowstand wedge.

Shelf-edge Exceedance
Time duration progradation Factor
Clinothem (kyr) (km)
type C, 1.4 1.1 2.10
type C; 2.2 5.5 3.30
type Ag 0.6 3 0.90
type Bs 0.4 4 0.60
type As 0.3 0.5 0.45
type By 0.1 1.5 0.15
type Ay 1.2 1.5 1.80
type Bs 0.5 6.5 0.75
type Az 3.1 3 4.65
type B, 0.5 4.5 0.75
type A, 3.7 2.4 5.55
type B, 1 2.9 1.50
type A, 2.4 3.9 3.60

Table DR6: Time interval of duration, shelf-edge progradation and exceedance factor for each clinothem. Note the exceedance
factors in bold face are greater than the time scale threshold.



Progradation amount vs Time span
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Figure DR7: Amount of progradation against time span of each clinothem relative to Ti, the stratigraphic integral timescale
threshold estimated for the Po River lowstand wedge. Clinothems above the light blue line (Ti = 667 y) are more likely to preserve
allogenic signals.
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