No evidence for tephra in Greenland from the historic eruption of Vesuvius in 79 CE: Implications for geochronology and paleoclimatology
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Supplementary information

1 NEEM-2011-S1 ice core sample details

	Sample depth (m)
	Length (cm)
	Mass (g)
	g/cm
	Tephra sample
	Shards/g

	410.85–410.65
	20
	289
	14.4
	QUB-1832
	0.06

	410.65–410.40
	25
	394
	15.8
	QUB-1833
	0.01

	410.40–410.20
	20
	214
	10.7
	QUB-1834
	0




2 Reference tephra samples
Reference tephra samples were prepared for major element geochemical analysis at Queen’s University Belfast. All samples were ground and sieved, and the fraction between 26 to 75 μm was mounted on a glass slide, covered in Buehler EpoxiCure 2 resin, which was ground and polished to expose the surface of glass shards.


2.1 Chikurachki tephra samples
OSC1–5 samples from location A08 on Paramushir Island, Kurile Islands, as described in Hasegawa et al. (2011). At this location, OSC1-5 appears as a single unit, but can be distinguished in other exposures as a series of five distinct units separated by very thin soil horizons, of which OSC3 was the thickest (estimated tephra volume 0.06 km3). The five units were erupted between 1600 BCE and 400 CE.


2.2 Popocatépetl samples
Reference samples were obtained from the Division of Petrology and Volcanology, Department of Mineral Sciences, Smithsonian Institution, and from the Department of Volcanology, Autonomous University of Mexico.

	Sample ID
	Material
	Location
	Collector

	NMNH 107955
	Volcanic ash
	-
	W. Foshag

	NMNH 107956-1
	Andesitic volcanic ash
	Puebla; Puerto de Tlamacas, 14,000 ft above
	W. Foshag

	NMNH 117629-15
	Volcanic ash
	Tlamacas, Puebla-Morelos border
	W. Foshag

	NMNH 117629-16
	Volcanic ash
	Paseo de Cortez, Puebla-Morelos border
	W. Foshag

	PO-15040
	Lorenzo Plinian pumice
	19°02’25.9” N, 98°33’48.4” W, 2215 m above sea level
	C. Siebe

	PO-15040
	Pink3 Plinian pumice
	19°02’25.9” N, 98°33’48.4” W, 3080 m above sea level
	C. Siebe



















3 Images of QUB-1832 and QUB-1833 shards
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4 Ash3d model parameters 

Grid parameters
Longitude minimum: 0.0, Longitude maximum: 360.0
Latitude minimum: 0.0, Latitude maximum: 82.0
Cell size in longitude, latitude: 0.5 degrees
Cell thickness: 1 km

Eruption source parameters
All runs used a Suzuki profile for the source distribution (k=4) with umbrella cloud spreading.

For the runs with eruption source parameters drawn from the geologic record, the following parameters were used. 

Aniakchak:
In the absence of eruption data for Aniakchak eruptions of comparable magnitudes, we have based grain size distributions on generalised data from Aleutian andesitic eruptions.
Plume height = 12 km
Eruptive volume (DRE) = 0.5 km3
Eruption duration = 12 hours
Grain size distribution: 
	Bin #
	Grain size (mm)
	Mass Fraction
	Density (kg/m3)
	Shape Factor (F)

	1
	0.500
	0.70
	1500.0
	0.44

	2
	0.080
	0.20
	2200.0
	0.44

	3
	0.030
	0.10
	2500.0
	0.44




Chikurachki:
Model parameters are drawn from data for the 1986 Chikurachki eruption (Belousova and Belousov, 2002).
Plume Height = 11 km
Eruptive Vol. (DRE) = 0.25 km3
Eruption duration = 7 hours
Grain size distribution:
	Bin #
	Grain size (mm)
	Mass Fraction
	Density (kg/m3)
	Shape Factor (F)

	1
	0.5000
	0.75
	1750.0
	0.44

	2
	0.2500
	0.17
	2000.0
	0.44

	3
	0.1250
	0.05
	2000.0
	0.44

	4
	0.0625
	0.02
	2000.0
	0.44

	5
	0.0313
	0.01
	2200.0
	0.44




Popocatepetl:
Eruption parameters combine grain size information for the Ochre Pumice eruption of ~3700 yr BP (Arana-Salinas et al., 2010) with the eruption magnitude of the VEI 5 Lorenzo Pumice of ~2150 BP (Panfil et al., 1999).
Plume Height = 30 km
Eruptive Vol. (DRE) = 1.0 km3
Eruption duration = 20 hours
Grain size distribution: 
	Bin #
	Grain size (mm)
	Mass Fraction
	Density (kg/m3)
	Shape Factor (F)

	1
	0.2500
	0.15
	1750.0
	0.44

	2
	0.1250
	0.20
	2000.0
	0.44

	3
	0.0625
	0.40
	2000.0
	0.44

	4
	0.0313
	0.25
	2200.0
	0.44



For the 1,000 runs with eruption source parameters drawn from stochastic distributions, the grainsize distribution was not varied. The grainsize distribution given above for Popocatépetl was used for all these stochastic runs.
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2

image1.png
75 e

q P o\ ‘ )
w ® .0 o /% &‘
" 2
. o
QuUB1832 QuUB1832 : QUB1832

% Shard #1 = %= | Shard #2 ——7=— Shard #3 m

-«W

it )
.
( 7 4
e YO
o o 2

QuUB1832
— %w | Shard #6

Vic St i
QUB1832
i

QUB1832 LV Ao
=== Shard #9 M

QuB1832  »QUB1832 -
‘Shard #10 ==m | Shard #11
~ \..
&N\
» -
/ D
3 S ! P
1832 QuUB183
ard #13 = om | Shard#14
:: & SRS SR
B ZiaEg
B
: ~ QuUB1833

N === Shard#3 -—=-




