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Supplementary Notes

Supplementary Note 1 | Host phases of Hg in the sediments

Robust use of Hg as a volcanic proxy requires an understanding of its sedimentary host phases
in the target formation. Most studies have assumed organic matter to be the dominant host of Hg,
relying on mercury to total organic carbon ratios (Hg/TOC) to assess Hg enrichments in ancient
successions!?, However, Hg also can be associated with the sulfide** or clay fractions of the
sediment? >, invalidating TOC normalization of Hg concentration data. The environmental controls
influencing Hg uptake by various sedimentary phases are not well understood. Hg-S complexes
have high stability constants and can dominate Hg speciation under reducing conditions where H,S
is present in porewaters>*. Clay minerals are also capable of adsorbing Hg, leading to significant
Hg enrichments in some shales? >.

For the Sydney Basin (Supplementary Fig. 2), Hg concentrations vary strongly throughout the
two study cores, ranging from <10 ppb to >100 ppb (Supplementary Fig. 2b, k). TOC also exhibits
large variations, with lower values (e.g., <0.5%) in the Lower Triassic and higher values (e.g., >10%)
near the Permian—Triassic transition and in the Upper Permian (Supplementary Fig. 2c, 1). These
cores have low total sulfur (TS) contents (<0.3 %), with a few minor peaks (e.g., >0.5%) in the
Capitanian (Supplementary Fig. 2d, m). Aluminium (Al) values are relatively stable, ranging from
6 % to 12% for most samples (Supplementary Fig. 2e, n). Hg exhibits a stronger correlation to TOC
(r = 4+0.60, n = 70, p < 0.01, and r = +0.79, n = 59, p < 0.01, for Bunnerong and Eveleigh,
respectively; Supplementary Fig. 4a) than to TS (» =+0.29, n =70, p > 0.05, and r = +0.44, n = 56,
p <0.01; Supplementary Fig. 4b) or Al (»=+0.05, n =40, p > 0.05, and » =+0.08, n = 54, p > 0.05;
Supplementary Fig. 4c), indicating that organic matter is the dominant host of Hg. For this reason,
Hg/TOC is a suitable normalization for Hg at Bunnerong and Eveleigh. A minimum TOC content
of 0.2 % was used for TOC normalizations in order to avoid instability associated with a small
denominator®. Samples yielding high Hg/TOC (e.g., >30 ppb/%) have TOC values that range from
<0.2 % to >5 %, suggesting that TOC variation did not generate spurious spikes in the Hg/TOC

profile.
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For the Karoo Basin (Supplementary Fig. 3), Hg concentrations are lower in the background
beds than in the extinction interval, where Hg rises to >10 ppb and >20 ppb in the Ripplemead and
Bethulie sections, respectively (Supplementary Fig. 3b, j). Both TOC (<0.3 %, Supplementary Fig.
3c, k) and TS (0.06 %, Supplementary Fig. 3d, 1) are low for most samples in these sections. Al
values are relatively stable, ranging from 7 % to 9 % for most samples (Supplementary Fig. 3e, m).
Hg exhibits no or weak correlations to TOC (» =+ 0.02, n =127, p > 0.05, and » =—-0.03, n = 152,
p > 0.05, for Ripplemead and Bethulie, respectively; Supplementary Fig. 4d), TS (r =-0.12, n =
127, p > 0.05, and r =—0.07, n = 152, p > 0.05; Supplementary Fig. 4¢), and Al (r =-0.16, n = 60,
p > 0.05, and » = + 0.00, n = 99, p > 0.05; Supplementary Fig. 4f), rendering uncertain which
sedimentary phase is the dominant host of Hg in these sections. Despite this uncertainty, we chose
to utilize Hg/TOC normalizations rather than Hg/TS or Hg/Al normalizations, which has the
advantage of maintaining equivalency of data display with the Sydney Basin cores, in which the
organic fraction is unambiguously the main host of Hg, as well as with the results of many other

studies (see review by Grasby et al.!).

Supplementary Note 2 | Age-thickness model of Bunnerong core

An age-thickness model was developed for the Bunnerong core based on a combination of
radiometric ages for volcanic ash beds and palynological data’!°. This model yielded sediment
accumulation rates of ~63 m/Myr for the marine lower succession (e.g., shelf/delta/coastal-plain)
and ~108 m/Myr for the terrestrial upper succession (e.g., coastal- and alluvial-plain)’
(Supplementary Fig. 6). The timespan between the onset of Hg enrichment (at ~820 m) and the
onset of the negative carbon isotope excursion linked to the Permian—Triassic transition (at ~800

m) is estimated to have been between 180 and 320 kyr (Supplementary Fig. 6).
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77  Supplementary Figure 1. Geographic distribution of the Permian—Triassic boundary sites in South
78  China for which Hg studies have been undertaken'!. Blue circles and red diamonds represent other
79  marine and terrestrial sections, respectively. Abbreviations: C = Cathaysia Oldland, K = Kangdian

80  Uplift. The sources for each site are given in Supplementary Table 1.
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Supplementary Figure 2. Profiles of Bunnerong (above) and Eveleigh cores (below): (a, j) organic
carbon isotope (8'3Corg, %o0); (b, k) mercury concentration (Hg, ppb); (c, 1) total organic carbon

concentration (TOC, %); (d, m) total sulfur concentration (TS, %); (e, n) aluminium concentration

(AL %); (f, o) ratio of mercury to total organic carbon (Hg/TOC, ppb/%); (g, p) ratio of mercury to

total sulfur (Hg/TS, ppb/%); (h, q) ratio of mercury to aluminium (Hg/Al, ppb/ %); (i) mass
independence fractionation of odd-Hg isotope (A'®Hg, %o). The red and blue dashed lines
represent the onset of Hg enrichment and negative carbon isotope excursion, respectively. The
horizontal gray rectangle represents the extinction interval for each section. The vertical gray
rectangle in column i represents the A"”Hg of volcanic sources (+0.02 £ 0.06%o0'%). Open circles,
pink-filled circles, and red-filled circles represent samples with TOC < 0.2%, 0.2—-0.5%, and >
0.5% respectively in columns c, f, 1, and 0. Abbreviations: Sy = system, St = stage, Z =
palynozone; Changh. = Changhsingian; G. = Griesbachian; c¢. = Playfordiaspora crenulata, m. =

Protohaploxypinus microcorpus, p. = Lunatisporites pellucidus.
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Supplementary Figure 3. Profiles of Ripplemead (above) and Bethulie sections (below): (a)
organic carbon isotope (8'*Corg, %0); (b, j) mercury concentration (Hg, ppb); (¢, k) total organic
carbon concentration (TOC, %); (d, 1) total sulfur concentration (TS, %); (e, m) aluminium
concentration (Al, %); (f, n) ratio of mercury to total organic carbon (Hg/TOC, ppb/%); (g, 0) ratio
of mercury to total sulfur (Hg/TS, ppb/%); (h, p) ratio of mercury to aluminium (Hg/Al, ppb/ %);
(i) mass independence fractionation of odd-Hg isotope (A!*”Hg, %o). The vertical gray rectangle in
column i represents A'’Hg values of volcanic source (+0.02 £ 0.06%o'?). The red dashed line

represents the onset of Hg enrichment. Abbreviations: Sy = system; M = member; Fa = facies.
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Supplementary Figure 4. Crossplots of TOC vs Hg, TS vs Hg, and Al vs Hg for the Bunnerong and
Eveleigh cores in the Sydney Basin (a, b, ¢), and the Ripplemead and Bethulie sections in the Karoo

Basin (d, e, f). r represents Pearson’s correlation coefficient, p is the significance level and n

represents the number of samples for each site.
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Supplementary Figure 6. Age-thickness model for the Bunnerong core in the Sydney Basin®.
Linear sedimentation rates are given in units of m/Myr. The extinction interval and onset of Hg

enrichments are located at ~800 m and ~820 m, respectively®.
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Supplementary Table 1 Permian—Triassic boundary sections with published Hg

data.
Section Lithology Environment Location Region Sources
Buchanan Lake shale Marine Canadian Arctic Eastern Panthalassic Ocean 14,15
Smith Creek shale Marine Canada Eastern Panthalassic Ocean 16
Festningen shale Marine Spitsbergen Eastern Panthalassic Ocean 6
Ursula Creek shale Marine Canada Eastern Panthalassic Ocean 17,18
Opal Creek shale Marine Western Canada Eastern Panthalassic Ocean 17
mudstone,
Sheep Creek Marine Northeastern Utah Eastern Panthalassic Ocean 19
limestone
Dalongkou mudstone Continental Northwest China Northern Paleo-Tethys Ocean 20
15, 17,
Meishan limestone Marine South China Eastern Paleo-Tethys Ocean 18, 21-
23
Chaohu limestone Marine South China Eastern Paleo-Tethys Ocean 24,25
shale, Eastern Paleo-Tethys Ocean
Daxiakou Marine South China 17,21
limestone
Ganxi limestone Marine South China Eastern Paleo-Tethys Ocean 25
Liangfengya limestone Marine South China Eastern Paleo-Tethys Ocean 22
mudstone, Eastern Paleo-Tethys Ocean
Shangsi Marine South China 17,25
limestone
Xinmin shale Marine South China Eastern Paleo-Tethys Ocean 17
Kejiao shale Marine South China Eastern Paleo-Tethys Ocean 17
Zuodeng limestone Marine South China Eastern Paleo-Tethys Ocean 26
Longmendong mudstone Continental South China Eastern Paleo-Tethys Ocean 27
Guanbachong mudstone Continental South China Eastern Paleo-Tethys Ocean 27
Taoshujing mudstone Continental South China Eastern Paleo-Tethys Ocean 27
Chahe siltstone Continental South China Eastern Paleo-Tethys Ocean 28
Jinzhong siltstone Continental South China Eastern Paleo-Tethys Ocean 28
Chinanhe mudstone Continental South China Eastern Paleo-Tethys Ocean 29
Lubei mudstone Continental South China Eastern Paleo-Tethys Ocean 20
ZK4703 mudstone Continental South China Eastern Paleo-Tethys Ocean 29
Bavay limestone Marine Hungary Western Paleo-Tethys Ocean 17
Bulla limestone Marine northern Italy Western Paleo-Tethys Ocean 22
Misci marl Marine Southern Alps Western Paleo-Tethys Ocean 18
Idrijca carbonate Marine Slovenia Western Paleo-Tethys Ocean 18
Rizvanusa carbonate Marine Croatia Western Paleo-Tethys Ocean 18
Zal carbonate Marine Iran Western Paleo-Tethys Ocean 18
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Abadeh limestone Marine Iran Western Paleo-Tethys Ocean 18
Guryul Ravine limestone Marine Northern India Southern Paleo-Tethys Ocean 23,24
Hovea-3 limestone Marine Western Australia Southern Paleo-Tethys Ocean 18, 30
Mud limestone Marine India Southern Paleo-Tethys Ocean 26
Gujo-Hachiman chert, shale Marine Central Japan Central Panthalassic Ocean 17
Ubara chert, shale Marine Central Japan Central Panthalassic Ocean 17
Akkamori chert, shale Marine Northern Japan Central Panthalassic Ocean 17
Waiheke chert, shale Marine New Zealand Central Panthalassic Ocean 31
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