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Supplementary Discussion
Dharamjali Cave study site

Dharamjali Cave (29°31'28.9” N, 80°12'28.0” E) is located at 2162 m a.s.l. near Deodar village in the lesser Himalayas
in Uttarakhand state, northern India. The cave is developed within the Middle Proterozoic (1300-1200 Ma) Sor
Formation, which includes underlying Sor Slate (interbedded slates and shales with argillaceous and dolomitic
limestone) and the overlying Thalkedar Limestone (finely laminated dolomitic limestone), occasionally intruded by basic
igneous rocks (Nautiyal, 1990). The area above the cave is dominated by Cs-type vegetation (with a lower 8'°C
signature compared to Cs-type), composed of dense forest including mainly oaks (Quercus incana), Rhododendron,
and Pinus roxburghii along with smaller shrubs and herbs on top of a relatively thin (20-30 cm) soil cover (Sanwal et
al., 2013).

The cave is 30 m long, made up of two main chambers, with one narrow entrance at its highest point (Supplementary
Fig. S10) (Sanwal et al., 2013). In winter, the cave’s geometry promotes replacement of warmer air inside the cave with
denser cold outside air, which enhances ventilation and CO, exchange with the atmosphere. Conversely, in summer,
the narrow entrance and downward passage orientation supports formation of a cold-air lake (cold, dense air
accumulates in the cave) that suppresses ventilation, with ventilation then limited to cold summer nights. Tectonics are
active in this region, and Dharamjali Cave has been previously investigated as a recorder of seismic events, because
it contains tilted stalagmites with regrowth on different axes, as well as evidence for multiple ceiling collapses
(Rajendran et al., 2016).

Based on data collected in 2009, relative humidity in Dharamjali Cave ranges between 50 and 70%, and temperature
ranges from 8 to 15°C (Sanwal et al., 2013), supporting the notion of active ventilation. Rainfall from GPCC data (Meyer-
Christoffer et al., 2018) shows that rainfall at this location averages 225 mm during the winter half of the year (Nov-
Apr), compared to 1475 mm in the summer half (May-Oct) (Supplementary Fig. S3). The cave is actively dripping
throughout the year, though maximum infiltration occurs during the summer season with drip rates of 20-30 drops/min
compared to 3-8 drops/min in the winter (Sanwal et al., 2013). The cave therefore is highly sensitive and responsive to
seasonal changes in precipitation amounts. Today’s average winter monsoon precipitation at the cave location, c. 10%
of the annual total, barely exceeds potential evapotranspiration during the winter months.

Based on the Online Isotopes in Precipitation Calculator (OIPC) v3.2 model database (Bowen and Revenaugh, 2003),
the average summer (Jun-Sep) rainfall, weighted by monthly precipitation amount, has a §'80 value of -9.1%., a 8D
value of -60.2%o., and d-excess of 12.3%o, distinct from the rest of the year (Oct-May), also weighted by amount, with
8180 = -7.5%0, &D = -48.4%o, and d-excess = 11.6%o (Supplementary Fig. S2). Published modern Dharamjali Cave
dripwater &80 ranges between -6.5%0 and -5.5%o (Sanwal et al., 2013), which may reflect sampling during spring
months or evaporation along the flow path. However, dripwater data collected by our team in 2006 ranges between -
9.5%o in July and -8.6%o in October, which matches unevaporated precipitation. Because the amount of rainfall in just
the four months of June-September (c. 1300 mm) vastly exceeds the rest of the year (<400 mm), and the rainfall from
these four months has significantly lower 8'80 and 8D values, the average annual water isotope composition would be
skewed towards more negative ISM values. A relatively stronger or longer summer monsoon would consequently also
result in more negative §'80 / 8D, and vice versa. Finally, evaporation should be relatively weaker during the ISM
season, and cave temperatures are warmer, both resulting in more negative rain- and dripwater §'80 and &D values.
This mixed annual rainfall composition and changes in cave conditions would be incorporated by any speleothem
growing in this location. Since the residence time of the water in the epikarst is quite short, growth layers in a speleothem
might also reflect distinct seasonal changes, including summer and winter rainfall 5'®0. However, modern potential
evapotranspiration is higher than precipitation for all winter months except January and February, resulting in minimal
effective contribution of winter rainfall to the dripwater signal under today’s conditions.

Climate and tectonics affecting stalagmite growth in Dharamjali Cave

Previously studied Dharamjali Cave speleothems include DH-1, DH-3 and DH-4 (Rajendran et al., 2016; Kotlia et al.,
2018). In this study, DHAR-1 shows a change in calcite to aragonite mineralogy just before 4.2 ka BP that corresponds
to a shift in growth axis around 4.2 ka BP in sample DH-4 (Rajendran et al., 2016). Possibly, the onset of drier conditions
during the mid-late Holocene transition rerouted water in Dharamjali Cave and led to the growth of DHAR-1. During the
1100-year period after 4.2 ka BP, no growth axis shifts occur in DHAR-1 (or in any of the other previously studied
stalagmites from Dharamjali Cave), and trace elements and carbon and oxygen stable isotopes likely serve as
tectonically-unperturbed climate proxies. After 3.1 ka BP, tectonic disturbances may have occurred: in DHAR-1, two
growth axis shifts occur at 3.1 ka BP and 2.78 ka BP, and a distinct break is visible just after 2.55 ka BP. In the DH-3
sample, a growth axis shift at 2.78 ka BP and a break at 2.5 ka BP were also attributed to tectonic events (Rajendran
et al,, 2016).



Carbon isotopes and cave ventilation dynamics

Speleothem &'3C can be influenced by multiple factors, including vegetation composition and activity, soil microbial
activity, organic carbon content in the soil and epikarst, soil temperature, host carbonate rock &'3C, prior
carbonate/aragonite precipitation (and thus local effective moisture regime), and CO, degassing in epikarst and cave
(e.g., Fohimeister et al., 2020). The latter is further influenced by cave air pCO; level and cave ventilation, with lower
pCO: levels and stronger ventilation fostering CO2 degassing and kinetic fractionation. All the factors act with varying
relative importance at a given cave, and force the 8'3C signal in the same direction (higher 8'3C values under drier
conditions, except soil respiration). The &'3C proxy is complex and its main driver possibly changes throughout the
record. Overall, we favor the option that PAP drives 8'°C from 4.2 to 3.97 ka BP when drought is the most severe, and
that a combination of shifts in soil carbon via vegetation, ventilation, and CO, degassing (all primarily related to winter
precipitation and/or temperature) drive the proxy thereafter.

Below, we expand on how cave ventilation might affect the &'°C values. One notable result was that 8'3C did not
perfectly match the 8**Ca proxy, which is thought to exclusively reflect PAP (e.g., Owen et al., 2016; Magiera et al.,
2019; de Wet et al., 2021). So, PAP does not seem to be the primary driver for 8'3C, at least after 3.97 ka BP. The
8'3C proxy could still reflect a long-term soil carbon shift if we assume that the PAP driver passes a threshold and
causes an abrupt change in the baseline 8'3C values after 3.97 ka BP. Alternatively, an increase in cave ventilation
due to a change in season length could explain the divergence in &'3C from &'80 and &*Ca. If the dry winter/cold
season is longer and ventilation is favored in winter, then proportionally more aragonite (with correspondingly higher
8'3C) could form during the colder months. Winter dripwater would either stem from the epikarst that is still saturated
from summer monsoon rainfall late into the fall (i.e., a scenario where the summer monsoon is both stronger but also
more seasonally compressed into a shorter span of months), or the dripwater represents directly infiltrating winter
precipitation (which has a more positive §'0 signature than summer precipitation at Dharamjali Cave, Supplementary
Fig. S2a). In both cases, active CO, degassing in a highly ventilated cave environment would promote both higher 8'3C
(and &'80). However, between 3.97 and 3.4 ka BP there is a trend towards decreasing 5'80 while '3C increases. This
suggests that the 5'80 signal may in fact be dampened or muted - with summer monsoon being comparatively so
strong (lower §'80) that even increased winter ventilation is not able to compensate (without a more intense summer
monsoon, DHAR-1 would show an increase in §'0). One caveat for the ventilation interpretation is that a longer dry
winter season is not the only option; in fact, simply colder winter temperatures or longer winters (even with more
wintertime precipitation) could also lead to an increase in 8'3C. The independent drip rate proxies (transition metals
Ni/Ca, Zn/Ca, and Cu/Ca), however, may shed some light on distinguishing these possibilities. Indeed, the transition
metals indicate a slower drip rate around 3.6 ka BP (Fig. 2A) that would support the interpretation of '3C related to
winter aridity rather than simply cooler temperatures. Since the drip rate proxies could reflect either summer or winter
precipitation, the 8'80 (ISM proxy) becomes a useful tool for distinguishing when drip rate changes reflect winter versus
summer rainfall.

At Dharamjali Cave, the ventilation situation is understood as outlined here: the site experiences a pronounced wet
ISM season between June and September, and a dry season during the rest of the year (225 mm winter precipitation
is observed from Nov-Apr) (Kotlia et al. 2018, Sanwal et al. 2013) (Supplementary Fig. S2). Effective infiltration
(precipitation minus runoff and evapotranspiration) is confined largely to the ISM season (Supplementary Fig. S2a). At
the same time, surface air temperature varies significantly on a seasonal scale (Supplementary Fig. S2b), with highest
temperatures recorded in the summer. The cave itself opens on the shoulder of a narrow valley and is a single
downward-oriented passage (ca. 28 degree slope) (Supplementary Fig. S11) that forms a cul de sac after ca. 50 m or
so. This geometry has important bearings on the ventilation regime of the cave.

Observations (this study, and Sanwal et al., 2013) show that drips are active year-round, with ca. 20-30 drips/minute
during the ISM season, and 3-8 drips/minute during the dry season. This drip behavior suggests a rapid response to
infiltration events, with a short (though not quantified) lag period. The ventilation regime of the cave has not been
monitored in detail, but given its geometry and local temperature conditions four scenarios can be deduced
(Supplementary Fig. S11).

A. Summertime day ventilation (Supplementary Fig. S11a)

During summer (and ISM season) the daytime surface air temperature is higher than inside the cave. Together
with the cave’s geometry this results in the formation of a cold air lake that keeps cool air in the cave. This
situation hinders active ventilation of the cave, and allows accumulation of CO, (which is also brought in with
active drips). Thus, high pCO- levels are expected during the wet summer season during the day. Under these
conditions (high pCO. levels and reduced cave/surface air exchange) it is likely that both overall CO,
degassing and kinetic fractionation of carbon isotopes (i.e., preferential degassing of '2C from dripwater into
cave air) is suppressed. 8'3C in speleothem carbonate growing in this scenario would be relatively negative
(little enrichment).



B. Summertime night ventilation (Supplementary Fig. S11b)
During summer (and ISM season) the nighttime surface air temperature is likely still higher than inside the
cave, although the difference between surface and cave air temperature (AT) would be lower. This would
result in the retention of the cold air lake in the cave and/or partial ventilation by replacement of cool cave air
with slightly colder surface air (if nighttime air cools sufficiently). This situation allows some limited ventilation
of the cave and possibly some removal of CO, (brought in with active drips). Thus, pCO- levels are expected
to be either stagnant or lower slightly during ISM season nights. Under these conditions (constant or lowering
p CO; levels and limited cave/surface air exchange) it is likely that both overall CO, degassing and kinetic
fractionation of carbon isotopes are limited, but at times active. 8'°C in speleothem carbonate growing in this
scenario would likely remain relatively negative, or possibly slightly enriched.

C. Wintertime day ventilation (Supplementary Fig. S11c)
During the dry winter season the situation changes significantly at the cave site. Daytime outside temperatures
are colder and AT would be low, such that sometimes the cave would be warmer, and sometimes colder than
the surface air. This would allow for some exhaling of the cave (if cave air is warmer) and removal of cave air
COs». The drip rates are lower compared to the summer and less CO is transported with dripwater into the
cave. Combining the lower CO; supply and somewhat limited ventilation would allow for only limited CO,
degassing and isotope fractionation. This would result in speleothem &'3C values being mid-ranging (not too
kinetically enriched).

D. Wintertime night ventilation (Supplementary Fig. S11d)
During the dry winter nights cave air would be significantly warmer than the surface air, which would result in
rigorous exhaling of the warm (rising) cave air and inflow of cold surface air (i.e., strong ventilation). Since the
drip rates are low (Sanwal et al. 2013) during the dry season, under these conditions prolonged CO, degassing
from incoming drips (which hang longer on the soda straws/stalactites) combines with fast removal of CO,
from the cave and therefore active kinetic fractionation. This means that &'3C in speleothems would be
enriched.

Considering these four scenarios, it is unlikely that active ventilation would frequently fall together with times of high
drip rates. Importantly (considering the sampling resolution achievable in the stalagmite) we argue that '3C is lower
during the ISM season and higher during the winter season (we cannot resolve night/daytime differences in the
stalagmites).

Whether more carbonate is deposited during the dry or the wet season remains speculative, due to a lack of monitoring.
However, there are no longterm shifts in growth rate of the speleothem between 4.2 and 3.1 ka BP, and faster
accumulation occurs only after 3.1 ka BP (Supplementary Fig. S4). With stronger ventilation during the dry season, one
could expect to observe faster saturation of the incoming dripwater and thus faster growth. Alternatively, the growth
during the ISM season might outpace the dry season deposition due to higher drip rates and loading of dripwater with
dissolved inorganic carbon. This can only be resolved with seasonal monitoring of the cave.

Transition metals as a drip rate proxy

Transition metals such as zinc, copper, cobalt, and nickel have received increasing attention because of their tendency
to bind to organic ligands (Hartland et al., 2014; Hartland and Zitoun, 2018). These elements have predicted and
empirically derived distribution coefficients >1 in calcite (Lindeman et al., 2022), and this prediction also holds for
aragonite although experimental research is still largely lacking (Wang and Xu, 2001; Fairchild and Baker, 2012).
Because the elements Zn?*, Cu?*, Co?* and Ni?* all have Dx >1, increased prior calcite and aragonite precipitation
during arid conditions would effectively remove a higher proportion of these components from dripwater and result in
relatively lower X/Ca ratios in the speleothem. However, because of the ligand-binding characteristic of transition
metals, the X/Ca ratio in the speleothem is also controlled by the length of time that the water film resides on the
speleothem (Hartland and Zitoun, 2018). A lower drip rate with longer residence time on the speleothem allows for
increased dissociation of the metals from the ligands. This means that higher X/Ca ratios can be found in the
speleothem under more arid conditions, despite the occurrence of PCP or PAP and a transition metal Dy>1. The relative
importance of this process is still being investigated (Hopker et al., 2021), and robust Dx values are still lacking for
aragonite speleothems. Nevertheless, the PCA of trace elements in DHAR-1 (Fig. 3) suggests that some transition
metals (e.g., Cu?*, Ni?*, and Zn?*) may be a useful proxy of drip rate in aragonite stalagmites.
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Fig. S1. Global map of the proportion of winter:summer precipitation. Global overview, including a box
encompassing the close-up of the Indus region, and reconstructions for a dry (orange) and wet (blue) climate at 4.2 ka
BP (numbered records are listed in Table S1). Contour lines represent the ratio of IWM (Nov—Apr) to ISM (May—Oct)
precipitation based on the 0.25° GPCC v2018 dataset from 1951-2000 rain gauge data (Meyer-Christoffer et al., 2018).
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Fig. S2. Dharamijali Cave climate with modern monthly precipitation (blue bars) (a) from the 0.25° GPCC v2018
dataset from 1951-2000 rain gauge data (Meyer-Christoffer et al., 2018), shown with OIPC model-based monthly 5'80
values (purple circles) (Bowen and Revenaugh, 2003) where circle size denotes the weighting based on monthly
precipitation amount. The average weighted 8'®0 of summer months between June and September (dark purple
dashed line) is compared to the average weighted &80 during the rest of the year between October and May (light
purple dashed line). The yellow shading indicates monthly potential evapotranspiration, calculated using the
Thornthwaite method (Palmer and Havens, 1958). In (b), monthly rainfall, minimum and maximum temperatures from
Pithoragarh (1981-1985) (dark red), modified after Rawal and Pangtey (1991), and cave air temperature (min & max)
(light red) observed by Sanwal et al. (2013). The cave air is colder than surface air between roughly March and
November, and warmer between November and the end of February. This suggests that for most of the year, the cave
acts as a cold air trap.
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2003). Contours show winter (Nov-Apr) (a) and summer (May-Oct) (b) precipitation from the 0.25° GPCC v2018 dataset
from 1951-2000 rain gauge data (Meyer-Christoffer et al., 2018). The location of Dharamjali Cave (this study, red
triangle) is shown with other nearby records (orange triangles) including marine core 63KA (Giesche et al., 2019),
Sahiya Cave stalagmite SAH-2 (Kathayat et al., 2017), Kotla Dahar Lake KOT-D (Dixit et al., 2014), and Mawmluh
Cave stalagmite KM-A (Berkelhammer et al., 2012).
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X/Casmution) in aragonite of DBa(Ar) =0.91+0.88, DMg(Ar) =0.000097 + 0.00009, DSr(Ar) =1.38 £ 0.53, and DU(Ar) =6.26
4.54 (Wassenburg et al., 2016), mean that U and Sr are sensitive indicators of PAP in aragonite speleothems. Another
study found a lower but more precise value of DU(Ar) = 3.74 + 1.13 (Jamieson et al., 2016). With more PAP, U (Dyar)
> 1) and Sr (Dsran > 1) are expected to decrease in the resulting speleothem. In the same scenario, Mg would be
expected to increase (Dmgan < 1); however, the low distribution coefficient means that other processes are quite likely
to overprint such a signal (Wassenburg et al., 2016).
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Fig. S9. Correlation matrix for isotope and trace element data (mmol/mol) split into three time periods of peak aridity
(4.14-3.94 ka BP, orange circles), recovery of rainfall (3.94-3.72 ka BP, green triangles), and peak ISM recovery (3.72-
3.63 ka BP, blue squares). Data distributions for each of the time periods are illustrated at the tops of the columns.
Data were down-sampled to match 8*Ca (%o NIST), the lowest resolution proxy.
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Fig. S10. Plan view and cross-section view of Dharamijali Cave from the 2005 survey (Breitenbach and Gebauer,
2013). Stalagmite DHAR-1 was obtained from the deepest part of the cave (length 30 m, depth 14 m).



A I1SM season daytime

Tfnce 1

= = cave is colder than surface
= cold air lake can form

= suppressed ventilation

+ high drip rates

+ little (if any) PCP/PAP

+ high cave air pCO,
=reduced CO, degassing

= very low speleothem §'3C

B I1SM season nighttime

[

= ~z = cave sometimes warmer, but mostly colder than surface
=some, but limited, ventilation
+ high drip rates
+ little PCP/PAP
+ mid-high cave air pCO,
=reduced CO, degassing
= low speleothem &'3C

C Dryseason daytime

[

= ‘L = cave temperature equal or warmer than surface
= some ventilation
+ low drip rates
+ little PCP/PAP
+ mid cave air pCO,
=some CO, degassing
= low-mid range speleothem &§'3C

D Dryseason nighttime

[

— ; = cave temperature warmer than surface
= strong ventilation
+ low drip rates
+ strong PCP/PAP
+ low (surface-level) cave air pCO,
= prolonged CO, degassing
= high speleothem §'3C

Fig. S11 Hypothetical scenarios of ventilation regimes at Dharamjali Cave. (a) colder-than-surface cave air
temperatures during daytime suppress ventilation during the ISM season. (b) Ventilation remains suppressed during
nighttime in the wet season, with only limited air exchange. (c¢) Ventilation is possible during winterly dry season daytime
when surface air is cooler than cave air. (d) Ventilation is strongest during winterly dry season nights, when the cave
air is significantly warmer than surface air. Prior carbonate/aragonite precipitation is enhanced during the dry season.
Drip rates are highest during the ISM and post-ISM seasons (a, b), whereas little water comes into the cave during the
dry season (c, d). Note: cave is not drawn to scale.
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Table S1. Archives numbered in Figure S1.

Number

© 00 N O U B WN

N NN NNNRRRRRRRRR
U B WNRPOWOWDNOOOUMAWNIERO

26
27

28
29
30
31
32
33
34
35

Record
Dharamijali speleothem (this study)
Khajuwala playa, Lunkaransar playa (Enzel et al., 1999), and Karsandi playa (Dixit et al., 2018),
Core 63KA (Staubwasser et al., 2003, Giesche et al., 2019)
West Canadian glaciers (Menounos et al., 2008)
Lake Titicaca (Tapia et al., 2003)
Peat bog (Jordan et al., 2017)
Lake Ledro (Magny et al., 2012)
Dante speleothem (Railsback et al., 2018)
Xianglong speleothem (Tan et al., 2018)
Heshang speleothem (Hu et al., 2008)
Shennong speleothem (Zhang et al., 2018)
South Rhody peatland (Booth et al., 2005)
Huascaran ice core (Davis and Thompson, 2006)
Laguna Chaltel (Ohlendorf et al., 2014)
Buca della Renella speleothem (Drysdale et al., 2006) and Corchia speleothem (Regattieri et al., 2014)
Skala Marion speleothem (Psomiadis et al., 2018)
Core S-21, S-86, S-87 (Stanley et al., 2003)
Lake Yoa (Kropelin et al., 2008)
Mt. Kilimanjaro ice core (Thompson et al., 2002)
Soreq speleothem (Bar- Matthews and Ayalon, 2011)
Core GeoB 5836-2 (Arz et al., 2006)
Lake Van (Wick et al., 2003)
Gol-e-Zard speleothem (Carolin et al., 2019)
Core M5-422 (Cullen et al., 2000)
Core 723A, RC27-14, RC27-23, RC27-28 (Overpeck et al., 1996, Gupta et al., 2003), just west of here is Qunf
speleothem showing no event (Fleitmann et al., 2003)
Kotla Dahar lake (Dixit et al., 2014)
Sahiya speleothem (Kathayat et al., 2017), Din Gad peat record (Phadtare, 2000), and Tso Moriri lake (Dutt et
al., 2018)
Rara lake (Nakamura et al., 2016)
Lonar lake (Menzel et al., 2014, Prasad et al., 2020)
Mawmluh speleothem (Berkelhammer et al., 2012, Kathayat et al., 2018)
Hongyuan peat bog (Hong et al., 2003)
Dongge speleothem (Dykoski et al., 2005, Wang et al., 2005)
Shanbao speleothem (Shao et al., 2006)
Hunshandake Sandy lands (Yang et al., 2015)
KNI-51 speleothem (Denniston et al., 2013)
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Table S2. U-series dates for DHAR-1, with highlighted depths denoting dates used in the age model. One date was
selected per isochron (U15b, U6c, and U11d) based on the lowest 232Th (and correspondingly lowest error). Three
dates at the top were excluded from the age model because of possible dissolution in this section of the stalagmite
(U17, U14, and U16), and three were excluded based on large spatial integration (U1, first test date with larger sample
size) or large 22Th errors (U13, U18).

Master depth (mm) Lab code 28 (ppb)  2%2Th (pmol/g) Corrected age (yr BP) + 20 error (yrs)

121 SJ17_U17 835.5 5.3 554.4 48.5
19.2 SH11_U14 45.3 35.7 -1169.8 3490.6

27 SJ18_U16 51.1 17.6 -228.8 1433.2
39.6 SHO03_U8 1847.7 28.3 2554.2 70.3
48.5 SG34_U2 2976.3 7.5 2607.5 12.3
69.35 SH14_U7 3439.9 17.5 2748.0 23.9
74.5 SHO04_U15a 3933.5 12.8 27771 15.4
74.5 SH13_U15b 3626.9 5.6 2769.1 9.5
74.5 SH22_U15c 3691.3 10.5 2772.9 14.0
74.5 SH18_U15d 3372.0 33.4 2743.6 44.7
79.75 SHO5_U13 27494 56.0 2970.5 92.6
83.4 SJ19_U18 3344.8 20.2 2862.3 29.8
113.2 SH17_U12 3524.2 7.2 2998.8 10.8
147.6 SH09_U5 37311 71 3093.8 9.8
156.4 SH20_U4 3350.4 30.3 3151.2 40.7
192.6 SH19_U6a 5785.5 3.8 3517.3 5.4
192.6 SH12_U6b 5278.1 111 3516.1 11.9
192.6 SHO1_U6c 49145 3.1 3498.7 5.4
192.6 SHO7_U6d 4470.0 6.6 3506.2 9.4
206.6 SHO02_U3 6056.9 3.2 3613.6 5.7
218.4 SH06_U9a 4914.7 12.6 3784.2 13.9
221.6 SG35_U1 4096.7 16.9 3667.0 21.7
2347 SH10_U11a 4793.3 6.3 3914.1 9.1
234.7 SH21_U11b 4648.2 12.0 3929.6 13.5
234.7 SH15_U11c 4977.4 23 3952.0 7.7
234.7 SHO08_U11d 4664.0 1.9 3968.9 8.1
2443 SH16_U10a 3397.2 1.6 41423 71
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