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THE DIVISION OF GEOLOGICAL AGE OF
A STALAGMITE IN PANLONG CAVE IN GUILIN

Lin Yushl Zhang Melliang Qin Jiaming

Combining with the predecessors studies"~*! and based on the comprehensive investiga-
tion of the 60 caves such as Xiaoyan Cave, Taiping Cave and Heiyan Cave and their sedi-
ments, and comparing the dating of stalagmites and tufas, the stalagmite in Panlong Cave is
rich in paleo-environmental informations, and its vertical profile is a typical and systematical

one of Holocene.
1 BRIEF INTRODUCTION OF THE STALAGMITE IN PANLONG CAVE

The stalagmite, 122 cm high and 25~45 cm in diameter, is situated on the calcareous
plate flanked by rimstone dams and cave pearl pools. It is characterized by clear lamina and
structure on its vertical profile. To obtain enough evidences for age division, the layers with
depositional cycles, rhythms and dark lamina resulting from the special deposition were se-
lected for systematic dating.

1.1 Depositional (Growing) Cycle

Nine depositional cycles were identified by the staged changes in dropping water from
cave ceiling. The stalagmite is mainly composed of yellowish white, grayish white and pure
white calcite from bottom to top, and intercalated with some pink calcite lamina in the mid-
upper section. It intercalates many dark layers, which are getting darker in colour and more
in quantity upwards. The calcites change their size from fine to moderately coarse and then
to moderately fine, and take the shapes of needle, pillar and gigantical crystals with ring-
bedded structure and radiated structure. No. 1 and No. 2 cycles comprise the core of the sta-
lagmite base with slow deposition; No. 3~No. 8 cycles build up its main body with rapid de-
position intercalated with some short-term slow deposition and some breaks; No. 9 cycle con-

structs the top of the stalagmite with slow deposition, which is intermittently growing now.

1.2 Lamina Complex and Its Surfaclal Structure
A batch of depositional laminas building up the stalagmite body of a certain stage is de-
fined as lamina complex, and its surfacial pattern showing the surfacial characteristics of the

lamina as surfacial structure . The depositional ( growing ) surface structure indicates the
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regime of dropping water. In the course of diagenesis, it is easily going on in water that the
calcites were adjusted, moved and recrystallized to form coarser crystals which grow needle-
shapedly along C axis and cut across the lamina to produce the radiated structure. Although
argillaceous materials move or accumulate locally on the surface of calcite, the structure of
the lamina remains reflecting the original deposition. The reason why the surfacial structure
and lamina complex are very complicated is because the flowing regime of the dropping water
is changeable. The surfacial structure of the lamina is of universal importance. For instance,
their gentle surface, dip surface, and uneven surface manifest the dropping water scattered,
flowing on one side and of several fixed position, respectively. The lamina complex and its

patterns can show the regime of the drips of a certain stage.

1.3 The Isotopic Age of the Stalagmite

The composition, colour, lamina complex and structure of the stalagmite indicate the
geological environment inside and outside the cave. There exist 8 dark layers, the synthetical
reflection of the environment out of the cave (Tab. 1). There are differences in age, compo-
sition, structure and depositional properties between them. In them are found depositional
breaks being the upper and lower limits of depositional cycles, i. e. the indicator to determine
the geological age, especially in No. 1, No. 5 and No. 7 layers, they are very clear.

With few or no fossils in the stalagmite, U-series,C, ESR, and heat luminescence are
available for dating. To make as accurate dating as possible, the samples were taken at the
tops of the lamina comprising the core of the stalagmite. The dating data about 40 lamina in-
dicate that the ages of the core of its base is 36000+1800 a B. P. , 10 mm from the top of the
stalagmite 1060480 a B. P, , and the other 30 data between them all are in normal sequence.
Calculating with these data, the lower limits of No. 1, No. 5 and No. 7 dark layers are 32375
4380 a B.P., 42964150 a B.P. and 2354140 a B. P. , respectively, and their upper lim-
its, and the lower and upper limits of other dark layers are listed on Tab. 1. These data can
be taken as the basis of division of the geological ages because they are in line with the values

measured.
2 DIVISION OF GEOLOGICAL AGE OF THE STALAGMITE

In the existing Quaternary researches in Guilin, the data of hundreds of boreholes were
collected, meanwhile the studies on some profile were done, also much data about fossil, ar-
chaeology and isotopic dating were recently obtained through the special studies on the sedi-
ments in the caves and glacial vestiges. However, there is not a division with enough evi-
dences for Quaternary, Holocene in particular.

Combining the stratigraphical, paleontological and archaeological methods with the
studies on the depositional cycles, the dating of the lamina and the depositional breaks at the
tops and bottoms of the cycles , the stalagmite in Panlong Cave is believed to be formed in
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Late Pleistocene —Holocene. A detail division of age is made (Tab. 2). The comprehensive
researches showed that the No. 2 cycle, i. e. No. 1 dark layer, is an indicator showing an vio-
lent climatic changes from cold to warm, which is a weathering crust-typed depositional cycle
formed in a long-term depositional break. No. 2 cycle has an unconformable contact with un-
derlying No. 1 cycle. In the transitional period from cold to warm after long-term deposition-
al break, the dark lamina building up the low-mid section were formed. In Younger Dryas
glacial period (110804-280 a B. P.), the parallel disconformity and unconformity were pro-
duced because of depositional break and intermittently slow deposition. With the intermit-
tent hot deposition after the glaciation, the grayish white (intercalated with grayish black)
calcite lamina were deposited to form the top cone of the core of the stalagmite base. When
the depositional break came again, it contacted unconformably with overlying No. 3 cycle.
Therefore, the intermittent depositions around Younger Dryas glacial period is classified into
the dry depositional cycle after Dali glacial period. The lowet limit of Holocene(Q,) is 11080
4280 a B.P., i.e. the time when Younger Dryas glacial period began™l. Before Younger
Dryas glacial period, the cold deposition building up the core of the stalagmite base may be
included in the last stage of Late Pleistocene (Q}); after Younger Dryas glacial period, the
hot deposition building up the top cone of core of the stalagmite base in the early stage of
Holocene (Q}). It is difficult to further divide No. 2 cycle because it is only 5~74 mm thick,
but its upper and lower boundaries are clear unconformable. Accordingly, it can be taken as
the upper or lower boundary of other cycles. In a word, Holocene is subdivided into 4 stages
by different depositional cycles, regime of dropping water and characteristic indicators. The
stages are delimited by the dark layers and contact unconformably with each other. Their
lower and upper limit ages are available. The division is nearly consistent with the ones of
Pearl River Delta, loess of north China, the plain of north China', the glacial periods of
China and Europe (Tab. 2).

3 CONCLUSIONS AND PROPOSALS

(1) Liking the ages determined by fossils and archaeology, the isotopic dating of
speleothems is reliable and correct, sometimes, however, of multiple solutions. With the
more systematical and definite properties, the comprehensive studies and systematical dating
of the vertical profile of a stalagmite is one of the available and effective methods for the geo-
logical age division of Quaternary. To ensure the ages being correct and in normal sequence,
the samples should be taken at the top of the lamina along the central axis of the stalagmite.

(2) The stalagmite has 9 depositional cycles showing its whole growth and 8 main dark
layers indicating the rapid changes of deposition. No. 1 and No. 2 cycles build up the core of
the stalagmite base with a very slow growth, No. 3~No. 8 cycles comprise the main body of
the stalagmite with a quick growth, and No. 9 cycle makes up of the two cones of the stalag-

mite top. On the basis of the observation of the seasonal dropping water on the stalagmite,
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we found the stalagmite is still slowly growing as a result of the intermittent deposition of
calcite, °

(3) The stalagmite was formed in the period from the last stage of Late Pleistocene to
Holocene, its main body in Holocene. It is suggested that the boundary between Late Pleis-
tocene (Qg) and Holocene (Q,) would be Younger Dryas glacial period with the lower limit
of 110801280 B. P.. The time before Younger Dryas glacial period belongs to the last stage
of Late Pleistocene (Q3), and the one after that incorperate into Early Holocene (Q}). The
lower limits of Middle Holocene (Q?), Late Holocene (Q}) and the last stage of Holocene
(Q¢) are respectively 64611250 a B,P., 4296+170 a B. P. and 23541140 a B. P., which
can further be divided into early and late sub-periods by the unconformity and parallel uncon-
formity or disconformity between the deposional cycles.

Seeing that the predecessors often took the time about 10000 a B. P. as the boundary be-
tween Late Pleistocene and Holocene, grounded on the specific properties of the stalagmite
profile in Panlong Cave, the lower limit age of Holocene is defined as 110804280 B.P.. Itis
difficult to further divide No. 2 cycle being too thin. However, it is demarcated by both up-
per and lower unconformities. The lower limit of Holocene would be defined by 20000 a ear-
lier, i.e. 32375+ 380 a B. P., providing using the lower limit of No. 2 cycle as the one of

Holocene. It must further be verified whether the viewpoint is available.

Acknowledgements

This is funded by the project of the Ministry of Geology and Mineral Resources
(8502218) and the project of National Natural Science Fundation (49070155), and instructed
by Prof, Yuan Daoxian, a academician of the Chinese Academy of Sciences. Also Wang Fux-
ing, Liu Zhaihua et al. of the Institute of Karst Geology, Yuan Sixun, Li Kun of Beijing U-

niversity, and Liu Yuyan of Geological University of China participated in the work.

References

1 Wang Kejun, Stratigraphic classification and genetic types of Quaternary sediments in Guilin. Carsologica
Sinica, 1989, 8(4) (in Chinese with English abstract)

2  Yuan Daoxian. Sensitivity of karst process to environmental change and its record. Chinese Science Bul-
letin, 1995, 40(13), 1210~1213 (in Chinese)

3 Dorale, J. A. et al.. A high resolution record of Holocene climate change in speleothem calcite from Cold
Water Cave, northeast lowa. Science, 1992, Vol. 256, 1626~1630

4 Zhang Zhigiang (translator and editor). Is earth climate posed to jump again? Advance in Earth Sciences,
1995, 10(3) (in Chinese)

5 Li Pingri et al.. The Environment Evolution of Zhujiang Delta in the Past 10000 Years. Ocean Publishing
House, 1991 (in Chinese)

6 Yang Zigeng et al. . Some fundamental problems of Quaternary geology of eastern Hebei plain. Acta Geo-
logica Sinica, 1979, 53(4) (in Chinese)



Vol.15 No. 1~2 Lin,; Geological age of a stalagmite in Panlong Cave 173

R AR A i RE a4

#hEE KER B4
wm =

BRI 2 A 2 LA 9 AN UTBUNE [ o S5 » LABE =] U SRR (51 0 0 4R 3 B L X %A e
VKRR SRS SHHE. EEEE SRS ENPIR, R & AHRS M ODETXK,
R REARRAR 40 BANRUAR RAWE, SREW, WAFERTHREH IR - L5,
H A F S AV R A FEBE 4 11080180 4ERTE , RMEFi i 5 & Mitiy 4 R HA¥ K
R T et a4 R HE QD QYD B QD L (QD I, £ 3 TR 43 512 11080480 5
B, 64611250 4ERY. 4296+ 170 4F 2354 £ 140 4ER/T . H 0T B QWD A FIIRER KR XL
SHALSER FAPRERNECOERBESRTFAAEES, THL N BRI (S RATX
Tab. 2),3X 2 A H bk X £ 5t Hb 2 550 T4 B A0 L BR300 434 58 2 36 53 1 ) T o B bk itk X
ELAULAE S bRnER .

x@ia BEAKER A% HEER

* WP BARLRAERIIH (8502218 AR A KBS HE RN E (49070155 M BA MR — . SMIENESR
EWHEAFRFERE YRS 10 A LRAEKGU ERH 5 N PEBBAKENTRS 2 AL

B—EEMA, REG, B,1935 £ 84, BFI A . 1064 £ 3L RTH S B KRR BF 55 A Bl . % ST 06 OX 00 ik 1R L 38 B
WEM =HRII{E.



