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Table 1 Basic information of basalt-derived chronosequence soils

T (A B AR (Ma) EAta iy i Syt
HNO1 R 0.01 19°51.488'N, 110°21.327'E Bkt
HNO2 P 1T AR L 0.59 19°46.668' N, 110°13.086' E Bk
HNO3 e T K R 1.33 19°46.346' N, 110°12.887' E Bt
HN04 T S R 51 3.76 19°53.998' N, 110°07.438' E st
LZ01 T AR R T A 0.58 20°36.361'N, 110°10.147'E Wkt
LZ04 AR S g 5 ) 0.92 20°20.367'N, 110°07.051' E ikt
LZ05 I AR AR Sl gt 3.04 20°16.609' N, 110°15.218'E P SERN
LZ08 I AR A i) L ) 6.12 20°17.662' N, 110°11.441' E Bt

HRMD . KGR 3 ~ S5g, BT 10% M7
AR PN, ARG ZE K E T

MIET IR FE TR BEHLERIE 25 ~ 30 FiAq sk, K
A ERIRL AT RS TR R b, B T AR S L
A R 5 I ) St = ST Y G R = iR B R d S it ] K
TFHHTMEE b BAHL giit.
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B S S-3400N 11 KSR ERHA T I BT 52
S HTHI IR T T RERE (EDXD 43871, DU R A H B8
N ) Ay Al A v R SRR o
1.2.2 A7 RoRiAk 7 KA RE BE VR A% DAL A SCHIE
ARPBRERE LB P AR, TULRET
Darmody' M H! I HE T SEM WL 5% 47 D& i0RL 2 T 5 1E
SRRt B R A I AN KA 78, 28 Marcelino
0SB T S TP ST R RE B E AL R, 3R 2 Bigl
K AT SRR A 10 ANVPANEFE, L2 A Anifiss
FE S A SR ST WS, IF4a A0k
fHo £ 2 PHREMRRE “RIL” FRE, IEERR “HiiE”
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Table 2 Surface features of quartz grains used in assessing chemical

weathering classes (modified from Darmody, 1985)

BRIE (B 1D

aE

7 R BIETT 1A P kb
PR
T A1 22 DB e B R
AR IR BT
% IRV SR RS 2R 1T
VSER A
IRBURE S B AR AR
VG T 0 B B
RERAR
BB

-1
-1

1
1
1
1
1
1
1
1

3 AEBRAMLZERLSR

Table 3 Chemical weathering classification of quartz grains

(based on Darmody,1985)

% oM
a WERML 4, -5
b PN 2, -3
¢ BENMK , 0, -1
d B 3,2
e EARKL 5, 4
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Table 4 Weathering classes quartz grains in Leizhou Peninsula and Hainan Island

T TIRRE KA WAL 2% TIE R
(cm) a b c D e
No. % No. % No. % No. % No. %
HNO1 0~16 A 0 0.0 3 10.7 9 32.1 5 17.9 11 39.3 2 d
HNO02 0~18 A 5 16.1 12 38.7 9 29.0 4 12.9 1 3.2 -1 c
HNO3 0~15 A 6 21.4 8 28.6 9 32.1 2 7.1 3 10.7 -1 c
HNO04 0~15 A 11 344 10 31.3 11 344 0 0.0 0 0.0 -3 b
HNO1 16 ~ 40 B 0 0.0 1 3.4 12 41.4 11 37.9 5 17.2 1 c
HNO02 18 ~37 B 1 3.7 4 14.8 18 66.7 3 11.1 1 3.7 0 c
HNO3 15~40 B 8 29.6 4 14.8 7 25.9 5 18.5 3 11.1 0 c
HNO04 15~55 B 6 23.1 2 7.7 13 50.0 5 19.2 0 0.0 -1 c
LZ701 0~20 A 2 7.4 6 222 8 29.6 7 25.9 4 14.8 0 c
LZ704 0~23 A 5 17.2 4 13.8 12 41.4 5 17.2 3 10.3 -1 c
LZ05 0~18 A 4 16.0 9 36.0 7 28.0 4 16.0 1 4.0 -2 b
LZ08 0~20 A 9 31.0 4 13.8 7 24.1 8 27.6 1 34 -1 c
LZ01 20~ 50 B 3 10.3 1 3.4 8 27.6 11 37.9 6 20.7 1 c
LZz04 23~45 B 6 20.0 5 16.7 5 16.7 13 433 1 33 0 c
LZ05 18 ~ 37 B 5 18.5 10 37.0 9 333 3 11.1 0 0.0 -2 b
LZ08 20~45 B 4 154 8 30.8 12 46.1 2 7.7 0 0.0 -2 b

e R No. FRFEAIMEGUN AT SRR, % Rom 5B E % (25~30) M 4rH.

53400 30,06V 28 Bmm x1.00k SE

(ab L Cetchpits); ¢ fFEELHI (cleavage faces); d ffZf (SiO;crystals); e VIFEIRIWT (conchoidal fracture); f 9IJEGH T (arc-shape steps); g ML AR hE
WIFMRIRL (subdued edges and rounded grain); h. i j ¥4 (solution grooves). FIEHIT Cetchpits); k Jr L (oriented etch pits); 1 il (solution
of silica) FETIE (precipitation of silica); m AHRERIN (rough surface)s n Ik B fMIRIIRL (shape deges and angular grain); o Zi# (quartz cracking))

1 BIEARBARERSHHE

Fig. 1 Surface structure characteristics of quartz grains in observed profiles
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Fig.2 Changes of chemical weathering class of quartz grains with soil age
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Study on Micromorphological Characteristics of Quartz Grains in

Basalt-derived Chronosequence Soils in Tropical Area of China

ZHANG Jin'?, LI De-cheng', ZHANG Gan-lin', LI Hui-xin
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008, China;

2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: The quartz grains from basalt-derived chronosequence soils in Leizhou Peninsula and Hainan Island were examined under scanning
electronic microscope for their external morphological characteristics. The results showed that in the same profile, the weathering degree of quartz
grains was stronger in the surface horizon. During soil development, the weathering degree increased gradually from Primosols to Ferralsols phase
(0.01~1.33Ma), and mechanically-formed features totally obliterated. In Ferrallitic soil phase (6.12Ma), decomposition phenomena occurred in quartz
grains. This study confirmed the validity of the weathering score method of Darmody in the tropical area of China, and also showed that the surface
weathering status of quartz grains from soil which developed from the same parent material and under the same environmental conditions can indicate
the relative degree of soil development.

Key words:  Quartz grain surface micro-morphology, Chronosequence soils, Scanning electron microscope, Basalt



