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Fig. 1

(a) Locations of Remi (RM) cave (red star) and the distribution of karst areas (light-blue background; data from downloaded from

https://www.whymap.org/whymap/EN/Maps_Data/Wokam/wokam node en.html); (b) Variation of monthly

mean precipitation (MMP, blue bars) and monthly mean temperature (MMT, red dots) in Longshan (covering a period of

1981-2010; data from National Meteorological Information Center, http://data.cma.cn/data/weatherBk.html);

(c) Plan view of the passages of Remi Cave, showing the location of RM2 (red star)


https://www.whymap.org/whymap/EN/Maps_Data/Wokam/wokam_node_en.html
http://data.cma.cn/data/weatherBk.html
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SEEUBREIR AR, Tt 2 B A S TR 24.0~109.8 cm
BB i AR — KR SRR, L — &b SO IR

S5 TSR BUZ R RE FR Ay, A2 B R EATE AT
SR B SO O R AR A, [R)RE S02 g A i i, B
I o e e R L R E I 7 NS R
KL, AR IZEE 5 L, AT 0I5 D RM2 £ 55 3
B WA S AR S B AL (] 2), —FP (LA T SefR
SFEREQ) 4 A 1 LA SR A A Sy s, R CHR
o3, R BUZ B B 5 —FRE (DL N SRR RRAE
Q@) 4w Wy SRR 0, HALBRE K, ZARGE
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Fig.2 Pictures of RM2 stalagmite and detail of parts with
feature (D and @
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88.8 Fll RM2-180.8 J& A FHIE@AHURE . XRD 4
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W5 AT, FEFRIEQAL B bR RM2-75.5 & A w30
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XRD 458, FATIA N RM2 £3 48R40 &t T H 4%
mn IR, FAE ISR RS R L HPRLIR B0k TR
AR FRAEQAL A 5 25 & LURCEH IR B AR R 3, Bk
SERE AT PSR, 15 XRD &5 5 07 i A7 5 2
DR T i A, W 7R S48 b T A TESUZ M AT Re
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Fig.3 X-ray diffraction (XRD) spectra of samples in different
positions of RM2 stalagmite

43 RM2 AEHAFRER

A RM2 PIAESE S TR DL 3R 1. RIS, RM2
A SN0 R R A, EAE R B 4K (607.3~2967.0
ppb) . IAh, £ % RM2 IR T 176.9~72.7 kyr BP Z
], (A A7 SRR LS SRR A UTRZ 2, F00A BlP 48
RIG KA 1, E 4), BARF, RM2 A 54448
TEFETH 0~20.3 em 2 B, FF G TR 27, KA KA
Ff o SRT, TEFRTH 20.3~198.1 cm B, 4EA0 45 3k 4k
ZAMMEE, 43 BIlJE RM2-14, RM2-12, RM2-9, RM2-7,
RM2-6, RM2-5, H I RM2-14 &0 THHEOAL, H4
AEAR I TR AE @ AR SRS, 124k 32 B2 A BRLIR 5ok R
ARG ELE ST #A, R, D1 R B E e 5 A 55
L MERA G

S5O A FT I ARAE S, KB RM2 A AR
RM2-4(# 20.3 cm Ff13T ) ZJEFRAL, SCA A TSP IR 45
FIF IR AR A5 AN B B 534 2%, L XRD 45 3 /8 RM2
F 20.3 cm AT 45 FJEHS, A1 570 P AH 32 2R F 4 i
Ty A, S E A S, B, AR ZE
FLBE. ©A 05T 2 B SO Oy A S AR AR v
TREE R AR, UOST PASCA AR 2 T O 5 1 ok, AT il
LR U e R AR™, #H b, BE T 20.3~198.1 cm
A FBORATU e BE AR A B K, FLAEFR /7 i i
ZARGER, B SFHFREEP U TR E S
WA, T RM2-5 A1 RM2-10 4E R REh i ™*0 o &
e A 607.3 ppb F1 749.5 ppb, & RM2 41 %70 &

F1 RM2 BETh FHER
Table 1 *Th dating results of RM2 stalagmite

Samp]e Depth to 238U 232Th 230Th/232Th 8234U 230T}]/238U ZBOTh Age (yr) 230Th Age (yr) 8234U1ni[ial
Number top /cm /ppb /ppt /atomic x10°° (measured) (activity) (uncorrected)  (corrected) (corrected)
RM2-1 1 1316.8+2.2 11 602+233 2 875458 1961.542.8 1.536 5+0.003 1 728514216 72 7754222 2 409+4
RM2-2 3.2 2000.2+2.4  494+10 116979+2476 1948.5£2.4 1.7523+0.002 8 87 5661223 87 5634223 24954
RM2-3 5.6 941.3+0.9  756%16 45 3474933 1868.2+2.4 2.2102+0.002 9 129 7424338 129 736+£338 2 694+4

455 677+11 428
78 874+1 800
726 400+41 269
908 617+55 837

RM2-4 203 2690.9+3.4 228+6
RM2-5 595 607.3£0.6  288+7
RM2-6 1363 1170.1£1.1 64+4
RM2-7 143.8 1534.6+1.5 65+4

RM2-8 1502 872.4+1.7 35348 92 480+2 090
RM2-9 155 787.4+5.4 5543 595 714£37 679
RM2-10 1593 749.5+1.5  523+11 54 380+1 152

RM2-11 165.8 1070.2+1.8 69+3 587 864+28 877

1883.4+2.7 2.3412+0.003 9 141 688+480 141 687+480 2 809+6
1 847.1+£2.9 2.270 0+0.003 0 137 472+402 137 468+402 2 723+5
1826.6+£2.5 2.420 8+0.003 3 156 182+475 156 182+475 2 838+5
1793.7£2.1 2.343 9+0.003 3 150 612+437 150 612+437 2 744%5
1787.6+4.3 2.267 4+0.006 1 142 593+£780 142 589+780 2 6739
1 744.4£18.5 2.502 9+0.018 8 176 917370 9 176 916+3 709 2 874+43
1786.6+£3.7 2.302 0+0.006 5 146 544+823 146 538+823 2 702+8
1774.7£3.5 2.303 6+0.006 2 147 913+795 147 912+795 2 694+8

RM2-12 180.8 2632.1+4.6 574 1789 567+115 522 1 764.9+3.7 2.361 2+0.005 6 155 744+795 155 743£795 273948

RM2-13 1883 976.9£3.2  109+4
RM2-14 195.6 1618.7+2.6  555+12
RM2-15 198.1 2967.0£9.5 518+11

114 61842 396
224 49444 586

345298+11946 1767.2+6.4 2.330 5+0.0154 151 817+1 943 151 816+1 944 2 712+18
1751.7£3.3 2.382 3+0.005 0 159 848+741 159 845+741
1773.1+4.1 2.378 2+0.008 5 156 909+113 6 156 907+1 136 2 761+11

2 750+8
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Factors influencing the recrystallization of aragonite stalagmites
and their implications for paleoclimate

LI Jiayan', TIAN Yiping', GUANG Kaiyue', ZHU Shanying', LI Yunxia', GAO Yongli’, RAO Zhiguo'
(1. College of Geographic Science, Hunan Normal University, Changsha,Hunan 410081, China; 2. Department of Earth and Planetary Sciences,
University of Texas at San Antonio, San Antonio, TX 78249, USA )

Abstract  The karst geomorphology is widely distributed in central south and southwestern China, especially in
western Hunan Province, where speleothems (especially stalagmites) have become one of the most important archives
for high-resolution paleoclimatic studies. Stalagmites are mainly composed of calcite and aragonite, and aragonite
stalagmites can provide precise chronology with high uranium content. However, aragonite is easily transformed to
calcite if continuously infiltrating and leaching by dripping water in wet cave environment. Some stalagmites in
western Hunan of China initially deposited in aragonite minerals, which are prone to recrystallization (especially
transforming into calcite), and could change the relevant chemical element signals, limiting the application of some
aragonite stalagmite proxy indicators in paleoclimate research. Here, we summarize and sort out the influencing factors
of the recrystallization of aragonite stalagmites and their influence on the stalagmites paleoclimate from published
literature to define the applications of aragonite stalagmites in paleoclimate research.

The determination of mineral phases and recrystallization of aragonite stalagmites is the first prerequisite for
stalagmites paleoclimatic research. The stalagmite profile characteristics, XRD results, microscope observations and
geochemical element characteristics could be used as the basis for discriminating the recrystallization of stalagmites.

The influencing factors of the recrystallization of aragonite stalagmites include, (1) The saturation of cave
dripping water and pore water in stalagmite. When the water is in the state of unsaturation for aragonite and infiltrates
into the porous aragonite stalagmites, it will dissolve aragonite and reprecipitate to calcite. (2) Aragonite crystal defects
and the existence of calcite cement between crystals can facilitate aragonite transform to calcite. (3) The
recrystallization of aragonite stalagmite normally occurs in lower concentration of Mg”’ in karst water. (4) Other
factors, such as organic matter and a-recoil, will also affect the mineral transformation of aragonite stalagmites.

Besides, the recrystallization of aragonite stalagmites can modify some geochemical signals initially preserved in
aragonite. (1) Due to the difference of crystal fabrics of calcite and aragonite, the uranium element will be lost when
aragonite is transformed to calcite, and the losing will cause abnormal or reverse chronology. (2) The recrystallization
of aragonite stalagmites can result in depleted or abnormal 8O signals, and §"C values of recrystallized calcite present
more complex characteristics, which will be depleted or similar to primary aragonite. (3) Compared with recrystallized
calcite, the primary aragonite is enriched in Sr but depleted in Mg in some caves. However, trace element
concentration of recrystallized calcite in other caves does not differ greatly with that of primary aragonite. In brief, the
changes of these proxies before and after recrystallization may vary between caves. Consequently, the process of
aragonite to calcite transformation will weaken the accuracy of dating and the reliability of these proxies as
environmental indicators. (4) Due to the different precipitation conditions of aragonite and calcite, the variation of
stalagmite mineral phase may indicate climate and environmental evolution, but more studies are needed to confirm for
recrystallization stalagmites.

Finally, we present results of mineral analysis and *"Th dating of RM2 stalagmite with 200 cm length from Remi
cave, Longshan, Hunan Province. RM2 stalagmite has undergone inhomogeneity recrystallization process. Meanwhile,

230,

we find that recrystallization does have a certain influence on the “ Th dating. However, the mechanism of

recrystallization and the effect of stalagmite recrystallization on other proxies needs further studies.

Key words stalagmite, recrystallization, paleoclimate, **Th dating, proxies
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