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Abstract D pompton Ashes In the Towaco Pompton Ashes: S, Fe, Ca Elemental XRF Stratigraphy

& East Berlin Formations

E. Jurassic Newark Hartford Hartford
Two small airfalls (Pompton ashes) occur in a deep-water phase of a single climatic precession-paced lacustrine cycle Precession Basin Basin Basin The two airfalls are called the Pombton &M(—w—)
at ten localities 1n the Hartford and Newark rifts in eastern North America (1). Strata adjacent to these ashes have Curve < 157 km > € 13 km > Ashes ar?é they occur in the middle T(l)jwa co C-128 PT-14 Stevens Miner Brook BD-225 Hartford  Kensington
sulfur 1sotopic ratios consistent with an mput of volcanic aerosol sulfate. Two cores of this cycle in the Towaco Fm of ACE Cores MDC Cores East Berlin Exposure  Formation of the Newark Basin and the (Towaco, Newark (Towaco, (East Berlin, (East Berlin, (East Berlin, (East Berlin,
the Newark Basin (2), show an average backgrpund 634Sp rite of ~0%o 1n gray, shallow-lake strata that bracket a black, Ma mean mean cycle mean cycle middle East Berlin Formation of the Basin Newark Basin Hartford Basin  Hartford Basin Hartford Basin Hartford
highstand bed. Most of the latter 1s characterized by a dramatic excursion 1n 634843 rite t0 between +40%o to +60%o dry wet cycle 26.5 m 11.8 m 12.0 m Hartford Basin (Figs. C & D). The ashes ACE core) ACE core) outcrop) outcrop) core) Basin outcrop)
interpreted as due to closed-system microbial sulfate reduction in a progressively3 S-enriched reservoir. As this lake =3 M 3 M 1 Jhap m have been identified in 2 cores and at 1
. S : : . : S 400 - S 230 a 1204 Jhab / , Fe Ca
filled and reached its outlet during its early hydrologically open ghase, the basalmicrolaminated, fish-bearing basal N 380- 1 ‘ 220 10. outcrop in the Newark Basin (1, 2 and 3, 0 350
layers of the highstand bed would be expected to remain ~0%o 0 4Spyrite° Instead, 834Spyrite became more depleted 360- =1 104 100.- 2lz  Fig. B) and 2 cores and 5 outcrops (4, 5 and
than anywhere else in the cycle (-20%0) suggesting an input of sulfate into the lake. This same negative excursion is 340- X 00- 00, =g 0-10, Fig. B) 1n the Hartford Basin in these
also seen at two outcrops of the East Berlin Fm of the Hartford Basin. As this is the exact interval hosting the Pompton 320- - 190~ - 30- ] largely coeval, cyclical, orbitally-paced
ashes at all sites, we hypothesize that this negative excursion was a consequence of direct inputs of volcanic aerosols = 2807 = 1804 = |Me 70 formations (3), exactly in the same position
from eruptions and subsequent drainage of airfall sulfate from the surrounding watershed that diffused intoporewaters. N 260- cr 170- c |5a 60- in correlative lacustrine cycles.
Presumably, the airfalls immediately preceded volcanic winters. e S Pompton! €0 o |z 50- o watTe}rleczsllézie?)%csuriﬁrclrga;ﬁ%:t}é’ddr;i%stone
] o L D4
200- = 150 Pompton  40- S Ll | wal . {
There are 8 other similar lacustrine cycles in the Towaco and East Berlin Fms (3) that can provide independent tests of 180- § 5 ASNES 440- = Ashes 300 |5 g;t}%%glfgl\ifaetf C-’)fg;}ll ?gfl' ZESIIIIII lshirs1r£3p01(ﬂ1§. Fe Ca |
this hypothesis. We predict that most will lack a negative excursion in the deepening phases of the lakes, but will show =_ oo =] 130 ______|[© 20- ‘o 7 mm thick. Tt is gra ded. co I;lp vsed of c —— P
strong positive excursions as the lakes became hydrologically closed andd34S ;. Was dominated by reservoir effects. S 120- -l & 1207 = 8 10- sharply euhedral plagioclase laths in an
Conversely, large negative 634Spyrite excursions should characterize the basal East Berlin Fm deposited during CAMP 100- 1107 o= 0- originally glass matrix, with fine-grained
lava eruptions that have been hypothesized to produce the kind of mtense volcanic winters that drove the continental gg 1007 o | feathery feldspars, carbonate, and sub-mm
expression of the end Triassic extinction (4). N 4071 - :8_ Jhm %L(J)[)agﬁlg HSOOKGZ/I}VIBa?E?)It volcanic spherules of the same composition
o 207 = ] 916+ 0. a(8). atits base (1, 12, 13). The upper is 1 to 2
Summary: Sulfur isotopes from an Early Jurassic lake sediment interval suggest sulfate acrosol input from two & AT O gi S Agg Jhab Jurassic Hampden mm thick and is similar to ash 1, but with
eruptions of the giant Central Atlantic Magmatic Province, plausibly associated with volcanic winters of the kind that s | Jpb | Bl =8| ... 3 Basalt. smaller grain size. Both are overlain by a ) >
caused end Triassic mass extinction. The eruptions produced two thin airfall ashes found at 10 localities in two rift 3 < (f4&3) a® | .- | Jpb Jurassic Preakness few thin Jaminae composed of what we 0 g 6
basins in eastern North America spanning over 200 km, dating from 201 million years ago. ESSR S5 | god . | 4 Basalt: f4&3. flows 4 interpret as recycled ash transported to the
@ = St | <E |~ mafic| & and 3. Flow 1- site with admixed non-volcanic sediment. A surprising aspect of the Pompton Ashes is that they show no discernible thickness change over the 200 km over which the
_ ® © | 20 o Ip g asp p y g y
S~ sedimentary S T sill | g Based on astrochronology (3) of the L. . :
facies filtered 3 10 201.274+0.032 Ma (8). : have been identified, and profiles of the ashes from slabs 142 km apart are similar at the sub-mm-scale ¥Fig. G). As ashes
p
Newark / ot 20 Ky 2cy lacustrine strata and CA-ID-TIMS ages of . S ; ; b . 5 )
- km D ] 2o1oyd y =0T Jpp i Jhb Jurassic Holyoke Basalt; the surrounding lavas (and their correlates) typically decrease In thlckness rapidly and non-linearly (exponential, power law, Weibull) (15) away from their source the
Hartford - IS A | Sg‘!ution (14) (f2) S Flow 2. (8) the age of the ashes is about 201.05 Ma. remarkably consistent thicknesses of the Pompton Ashes over 200 km, suggests that the source was both far away or very large,
Basins ,( 7 il shifted 1 Myr perhaps qualifying as super-eruptions. Although no otherairfalls are known 1n these cyclical deposits at this time, they may not
/ be recognizable in the bioturbated, rooted and well mixed shallow water strata that make up most of the section.
Hartford These are basaltic-andesitic ash chemically consistent with the CAMP (1, 12, 16). Pompton Ash 1 1s characterized by a modest
. Both Pompton ashes tend to stand : : . ! Y L AL 4, 19). FOTIPIOT] . Y
Basin __ l 01(1)t in Sgl(%lgns czngsasegxcﬁrssioﬁs E Thin section and Itrax XRF scan of Pom pton Ashes PGE anomaly with ~120 ppt Ir against a background of ~30 ppt and epsilon Nd values averaging -5.4 against a local background
in S and Fe, inversely correlated _ _ of -9.2 and a basin-scale background (Hartford) of -10.6. The REE pattern 1s indistinguishable from that of the Hampden, Hook
to Ca (Fig. E). At this locality Westfield Bed, Stevens, Sulfur lron Calcium Mt., and “recurrent” basalts (16).
(Stevens, 6 1in Fig. B), the East Berlin Fm. x 103 counts x 10° counts x 10° counts
Pompton Ash 1 is 16.7% pyrite mm Hartford Basin 0 5 10 15 20 2530 35 40 45 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 H P t A h . 6343 St t h
by weight but at other localities it . om p on SNEes. pyrite ra Ig ra p y
Newark can be as low as 9.5% (e.g., East  35- 142 km 20 km
o Berlin outcrop). In outcrop at all A —————————————————————————-
localities 1t has been found, 40 - ,
Pompton Ash 1 weathers to bright C-128 Stevens East Berlin
orange mush which is almost .o (TOV\_/aco, Newark (East B_erlln, Hartford (East B_erlln, Hartford
certainly pigmented by a jarositic s Basin ACE core) Basin outcrop) Basin outcrop)
A B mineral from weathered pyrite O Spyrite em 39S i cm 0348
. 50 - yrite pyrite
and ash. There is no reason to L1 - . R s L R e e — ] o —
think the high pyrite content 1s
The Central Atlantic Magmatic Province (CAMP) (5) (Fig. A) is the areally largest continental flood basalt complex on Earth. from the primary chemistry of the 557 - 2 - |
Like several other continental large igneous provinces (6), the CAMP is strongly implicated in a mass extinction, in this case, the ash 1itself, but rather 1s diagenetic sSo
End-Triassic mass extinction (ETE) at 201.6 Ma (7, 8). Although global warming and ocean acidification from CAMP-related and post-depositional. Pompton 60 - o o . -
pCO, inreases are plausible mechanisms for the biotic crisis in the oceans (9, 10), the extinction pattern on land is more consistent Ash 2 does not weather as g b2 )
with volcanic sulfur aerosol-induced volcanic winters (4). Two smallairfall ashes from lacustrine strata interbedded with CAMP prominently and has a lower . _ o4 . i
lavas in the Newark and Hartford rift basins (Fig. B) in eastern North America provide evidence of such volcanic sulfur aerosols. pyrite content based on XRF. The -
microlaminated matrix has much o S e . |
Modeling results of Landwehrs et al. (11) suggest that CAMP volcanic winters could overwhelm warming from CAMP pCO.,, less pyrite averaging 2.7%, still E _ ﬁ%;%i%%ifﬂm%
producing large magnitude cooling (Fig. C). However, no direct proxy for volcanic sulfate exists and the 1njection mechanisms %or high compared to most lacustrine R — = e O o o 5
the giant fissure eruptions are poorly constrained. Nonetheless, sulfur 1sotopic data from lacustrine strata suggest that CAMP strata. - ) e EEkl ek 40 20 © 0 " 20
eruptions did produce significant sulfur aerosols. 20 0 20 9
: - - - Stiicken et al. (2) described 84S . .Ff)r all three of the sites at which the Pompton Ashes have been sampled foro”*S oyrite 10 detail (Fig. H), Pompton Ash 1 has a
C Pulse Forcing (~1000 yr) F S U Ifu r ISOtP PIC Excursi O ns in a S IN 9 le variations in two Newark Basin 2ores strikingly more positive values 83S . (0 to 27%o) than the surrounding microlaminated mudstone which has (9)34Spyrite values
- 0 . Tra ng ressijive- Reg ressjve |_ a ke CyCI e with the Pompton Ashes (PT-14 and censmtegtly more negative than -20%o. The more positive values of Pompton Ash 1 which also. has very hlgh concentration of
o I 10 & 34 o . C128. Towaco Fm.. Newark Basin: 1 diagenetic pyrite suggests closed system behavior within the pore space of the well after deposition. There 1s a suggestion that
= = Color 534Sy rite (%0) Outcrop East Berlin, CT ’ , > L o . o . . .
n 0 5= o and 2, respectively Fig. B). Average Pompton Ash 1 may have behaved similarly (Stevens locality). The strikingly negative excursion surrounding the Pompton Ashes,
I = 5 Ma (Newark Basin PT-14 C-128 cores) - background &3S yrite hovers around 1s consistent with direct inputs of volcanic aerosols from eruptions and subsequent drainage ofairfall sulfur from the surrounding
L 8 - 30w ,© S - =20 0 20 40 60 - 0%o 1n gray, shallow-lake strata brack- watershed that diffused into porewaters effecting the intervals a few centimeters above and below the ashes. This 1s similar to the
c > 6" -—40 4 N _— [ i . eting the black highstand bed. Most of ~ Li et al. (17) in which similar magnitude negative 634Spyrite excursions were used to infer input of sulfur aerosols from Siberian
0 4- . ? the latter 1s characterized by a dram- Trap eruptions at the end-Permian extinction.
o9 2 - 2 : 2 = atic positive excursion in Dyrite
O 0 - | . . . = 2 i ; between +40%o to +60%o, p}ausfply as The hypothesis that that the Pompton Ashes eruptions were associated with volcanic winters suggests that the major negative
N @ a result of closed-system microbial excursions in 84S __ . should be associated with 180 values and A47 (carbonate clumped isotopes) results
~ ko) 1fat duct 1 : pyrite o carbonate : carbonate . .
Response i S i T .rehuc lon in a progrfiIS.SI\lfeky reflecting decreased temperatures. Further, pyrite in black mudstones in other cycles of the Towaco and East Berlin Formations
24 - 24 1 |= . >-enriched FESCIVOLL. As this AR lacking ashes should also lack negative 84S .. €xcursions but should have the dramatic positive excursions.
S 22- F22 5 = T filled and reached its outlet during its pyrite
S 20 - 20 o N o - early, hydrplogically-open phase,f)
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