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J5 S84k (24~26 kbar) [F°F- 41, Mk Mg™ A #47
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f7F 10~10.5 GPao T U Vil B, Wit —L s
T EEN PSR Z M A EAT M. TS
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30.008~0.064, 5 Henim SIEAHOG, SRR 5
SR I IR S50 = P A ) A LRI o3 i Z 8
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I DTHR AT 2 3K A 1) R G e 2 WA . Tk, FR
BT G 8201 7T, T T R Ay 2 R O b il
RS EAT g, LA VP B A AR

3 A PR T A S M e = LB NP [P T2
SUCRE RS E T

EfEH R WO, WS, WS R HSER, Email: 21938008@zju.edu.cn
SEIER T A B, 20%, WIR5M: 0%, Bk, Email: yanyang2005@zju.edu.cn



T R

19 JR2EARAESIE U B4R

153

« TR 6: HIKAERIER 5 RIS T FNRLLT -

BIRERREET BT T

TErg R F IR 5| & B

=m S BiENEERIEH

TR,

1. KILRE: ®IR

m%%fagl%m%ﬂ&mﬁ%ﬂﬁmT%
B S RTE A, Il RARARAE I . SR,
mﬁ%%,ﬁﬁé%ﬁﬂﬁ%E%Eﬁ%Eﬁsﬂ
Teb LR 56 4 A
TR A B e — S S () v i S e
BT X% R A B TR s et AR AR A Hop
AL AR R) A R AR R () R S A L R o AR, B R T
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HuER N IK CRES KT BREMESR S T
5D WLLEE R . ER, MFE,
VAR 2B AR AR I He 4% A RN S s R FH A b sk
YIEAL AR R, T R R A L PR 1) O TR
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s R IR S 20 KT 250 A B . 9K & 44T
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7 25 WK 25 SR 3 W) /R RHORE A, 0 A 1) /K X R
FARE K XA — 3 (9'%0=5.1%0~5.6%0), 14 Ayt
8 1F R () 4R TR 38 4RI, B — 2B B0 AIE T R KA
PEAT (R K R PR T Hh BRI BN A e il o e 7
IK SIS A, BATR R BRI E KO A
FEARAC S TR A AE 350~130 A HLA AT 15 K B
FIE, UE W H 2350 b 3 o Rl g S KR K
Honl ek | T s . b B RO A A g 11
fe 7K AR AR T DL AL b s BN A 0 s i R, 1
TR o R R FBE 1 0 A A P M 110y 0 1 S AR L R
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PRASE o WETTIW], MU AR R o sy,
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DI, AT R SR 8T BE . WETTR I, g
PRI R 5 A SRR S IR AR OG, vk S A
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FRJ ARG 1k i L 5 # , WA A A8 2 KRS ERetS
AR HE 1) SR 46 28 20, LA S 2R e R ] 5%
WU I s, AR i, 3R
AT RO 2 A RO S W 2 SR B 1) T 3R
HOERLL 2R AE AT T RGWEIT, DA HOR YR A o i
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TR R T St-Nd A7 R R,
XL AR AR B2 TR IR AL o AR 5 UK Bl A A
P M o AR, ARG A ROVEA 2 R 1 25 5 AR ROR
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N VR T S () iy IE A0 2 Hb o AT e R A —
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Impact of volcanic volatile fluxes on Mesozoic terrestrial
biotas in northern China

1,2 4 32 > 2 v 1y 2
3, REET, 2ES, EHAEM
1 B SOt R SERE R AT ST B, B 200444,

2. WIS HhERRLA2BE, BiIH 310058;

3. SRWIMYEA B SRTE SRR EBE, LR #hdk 224007

Volcanic eruptions significantly modify surface
environments and climate, with profound effects on biota
across various spatial and temporal scales. The
spatiotemporal evolution of the Mesozoic Yanliao and
Jehol biotas in northern China—two world-renowned
terrestrial lagerstitten—correlates with Jurassic to early
Cretaceous volcanic activity during the destruction of the
North China craton. However, the coupling mechanisms
between terrestrial volcanism and biological evolution
remain poorly understood. In this study, we measured
chlorine, fluorine, and sulfur concentrations in
clinopyroxene phenocrysts and apatite inclusions from
Jurassic volcanic rocks in northern China. Using
experimentally calibrated clinopyroxene/apatite-melt
partition coefficients, we quantitatively estimate the

volatile degassing during the origin (0.1-3 Gt CL, 0.06-1

Gt F, and 0.03-1 Gt S), development and flourishing
(3-57 Gt Cl, 2-21 Gt F, and 1-10 Gt S), and decay
(34-1002 Gt Cl, 10-216 Gt F, and 4-136 Gt S) phases of
the Yanliao Biota. Our results, integrated with previous
studies, suggest that environmental degradation and
climate cooling induced by substantial toxic gas
emissions likely contributed to the decline of the Yanliao
Biota and impeded the development of the Jehol Biota.
In contrast, the relatively limited volatile fluxes, reduced
harmful element delivery, and sufficient nutrient element
supply from volcanic products may have fostered
favorable conditions for the development and flourishing
of both the Yanliao and Jehol biotas.

XK $##17): volcanic eruption; volatile flux; terrestrial
biota; Mesozoic; northern China
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Low fraction of volatile-charged carbonate melts
in the upper mantle

K 1*, Guoji Wu'?, Xuran Liang3, Kaiwei Tao'?, Michihiko Nakamura®,
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Carbonate melts serve as an ideal medium for
metasomatism, facilitating the global material cycle
between Earth's surface and its interior. Recently, high
electrical conductivity and low seismic wave velocity
anomalies have been detected at the bottom of upper
mantle, which are attributed to the presence of
carbonate-rich melt. However, the spatial distribution of
carbonate-rich melt in the mantle rock remains elusive.
Here, we experimentally investigate the effects of
volatiles (H,O and NaCl) and Al,05-SiO, on the dihedral
angle in olivine-carbonate melt systems under upper
mantle conditions. Our findings reveal that the addition
of volatiles significantly reduces the dihedral angle,
reaching nearly 0° even at 1 GPa and 1200 ‘C. Our
results indicate that, at the bottom of the upper mantle,

volatiles-bearing carbonate melt can completely wet the
olivine grain boundaries. The decrease in dihedral angle
is probably attributable to the high solubility of olivine in
a low-viscosity carbonate melt containing volatiles. Our
model calculations show that a minimal volume fraction
of volatiles-bearing carbonate melt, ranging from 0.0002
vol% to 0.06 vol%, sufficiently explains the observed
high electrical conductivity and low velocity anomalies.
The interconnected networks/films of volatile-charged
carbonate melts effectively facilitate the permeation of
melt, ultimately resulting in extensive metasomatism and
matter transport within the upper mantle.

X ##17: upper mantle; carbonate-charged melt;
dihedral angle; complete wetting; melt volume
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Fluoritites produced by crystallization of
carbonate-fluoride magma

Aleksandr Stepanov'”

1L PR GRBO

Magmatism on the Earth is dominated by silicate
liquids. However, less common sulfide and carbonate
melts attract a lot of attention due to their economic
significance and anomalous geochemical properties.
Experimental data suggest that fluoride and carbonate-
fluoride melts could exist at conditions relevant to
terrestrial magmatic systems (Veksler 2004; Yang and
van Hinsberg 2019; Xue et al. 2024), yet the evidence
of such melts in the crust remains tentative. Products of
crystallisation of fluoride-rich melts have been
observed as aggregates of F-rich minerals in topaz-
bearing felsic rocks, peralkaline granites, and calcite-
fluorite aggregates. Fluoride-rich melt inclusions have
been discovered in the peralkaline granite of the
Strange Lake pluton, Canada (Vasyukova and Williams-
Jones 2016). The findings of fluid inclusions in fluorite-
rich rocks led to led to interpretation of crystallization
of these rocks from hydrous fluids and in magmatic-
hydrothermal processes (Redina et al. 2020, 2021).
While these observations demonstrate that fluoride-rich
melts could form during the late stages of silicate and
carbonate magma crystallization, the existence and
appearance of rocks produced by such melts remains
enigmatic. Rocks with high fluorite content, sometimes
associated with carbonatites, have been observed in
multiple locations (X475 et al. 2024), and are known

PEURAERE, I 430074

in several REE deposits in China (Xu et al. 2008).
However, the geology, petrography and geochemistry of
these rocks is rarely characterised in detail.

The Dunkeldyk area of the Pamir mountains in
south-eastern Tajikistan contains dikes of distinctive
rocks composed of calcite, fluorite, celestine-barite,
sulfides, apatite, with minor quartz, biotite, and
REE-fluorcarbonates (Stepanov et al. 2024; Stepanov et
al. 2024). The dikes have sharp contacts with the host
(meta-) sedimentary rocks and layering with ribbons,
ranging from fluorite-bearing calcite carbonatites to
fluoritites (rocks with >50% fluorite). The fluoritites
are characterised by high Ca, F, Ba, Sr, REE and S
coupled with anomalously low O. The geologic
relations and textures suggest a magmatic origin of the
dikes from melts close to calcite-fluorite eutectic that
experienced nucleation-controlled differentiation during
the crystallization of dikes and the formation of
fluoritite cumulates in larger intrusions. The Dunkeldyk
dikes demonstrate that sizable geological bodies of
fluorite-dominated  rocks could form  from
carbonate-fluoride melts originating by differentiation
of alkaline silicate magmas.

X $##17: fluoride-rich melt; carbonate-fluoride melt;
fluoritite; Dunkeldyk dikes
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