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Abstract: [ Objective ] The soil resources in islands of the South China Sea are very scarce and precious. However, limited
studies have been conducted on the island soils in this region to establish soil series. Thus, the purpose of this study was to
systematically setup soil series for this region. [ Method ] A systematic soil survey was conducted in 2020 on13 islands of the
Xisha Islands, which has the most abundant soil resources in the South China Sea. Specifically, one typical soil profile was
selected from the islands of Yongxing, Zhaoshu, Beidao, Nanshazhou and Jinqing, while two typical soil profiles were selected
from Ganquan. Information on soil formation factors, profile morphological characteristics, and soil physicochemical properties
was observed or measured. [ Result ] The parent materials of the seven soil profiles were dead corals and shells. Of all the soils
studied, twopedons only had Mollicepipedon, threepedons had Ochric epipedon, and twopedons had Orchric and Cambic horizons.
All the sevenpedons had Udic moisture regime, Hyperthermic temperature regime and Lithological characteristics of coral debris
sands while sixpedons had Phosphic property. Thus, (i) the pedon in Jinqing and onepedon in Ganquan islands were classified
as soil subgroup Phosphic Carbonati-Udic Cambosols, (ii) the pedons in the islands of Yongxing, Zhaoshu, Nansha and North
were classified as subgroup Phosphic Udic-Orthic Primosols, and (iii) the second soil profile in the Ganquan island was classified
as subgroup Carbonatic Udic-Orthic Primosols. Finally, four soil families were identified and six soil series were established
which included Jinqingdao Series, Ganquandao Series, Yongxingdao Series, Zhaoshudao Series, Nanshazhou Series, and
Ganquandaodi Series. In brief, Jinqingdao Series, Ganquandao Series, Yongxingdao Series, Zhaoshudao Series and Nanshazhou
Series are distributed in the lacustrine depression in the islands, covered by vegetation and is the habitats of birds, where soil
organic carbon and phosphorus contents are high due to the accumulation of plant litters and bird droppings. Similarly, Ganquandi
Series is distributed in the bare sea dike around the islands where soil organic carbon and phosphorus contents are very low due to
limited vegetation coverage and little bird droppings. [ Conclusion ] The seven typical soil profiles belonged to two soil orders,
two soil suborders, two soil groups and three soil subgroups, and could be divided into four soil families and six soil series. These
results can provide basic information for guiding sustainable utilization of soil resources and eco-environmental protection, and
also offer support for effective natural resource governance over Xisha Islands.

Key words: South China Sea; Xisha Islands; Soil taxonomy; Soil series
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Table 1 Information of surveyed 7 soil profiles

5 Ttk (AL %03 HE BT bk Kyt

No. Island/reef Location Altitude /m  Landform  Parent material  Vegetation  Genesis classification
P-YX-01 K% 112.33788E, 16.83539N 42 WP MR/ IGEE BN WA KL
P-ZS-01 oS LN 112.27143E, 16.97980N 3.8 POR A MR/ UGS RO S BEBTA K+
P-BD-01 b 112.31435E, 16.96159N 2.7 BOE A W/ e LG BEETA K+
P-NSZ-01  mUUM 112.34601E, 16.92972N 2.5 BOR M e/ I 5E ) Fif WA K+
P-JQ-01 W5 111.74159E, 16.46397N 3.2 O WHR/LGEE RS AR+
P-GQ-01 HRSG 111.58568E, 16.50812N 3.5 BRI WHR/ILGENE RIS WA K+
P-GQ-02 HIRE 111.58706E, 16.50292N 1.8 bR Wb/ 0l 7 JE B, TR 1

VA TR A M A S B IE T 2 SCIR[S] P R R BRI

" The data are quoted from “Soils and guano phosphate ore in Xisha Islands of China”, 1977 [5].
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Table 3 General chemical properties of the studied soil profiles
EIECRE W pH EELiIR TS EX Al
CEC/ (cmolkg™)
Profile No. Depth /cm (H,0) Organic carbon/ (g'kg ') Total P/(gkg ') Soluble salt / ( g-kg ')
YX-01 -10~0 8.0 74.25 53.93 36.30 0.80
0~20 9.1 5.53 7.80 1.58 0.90
20~40 9.6 4.34 2.55 0.46 0.70
40~120 9.1 2.41 2.42 0.71 0.60
ZS-01 0~20 9.1 177.40 25.61 66.70 0.20
20~30 9.4 93.87 1.17 1.36 0.60
30~100 9.1 2.66 58.83 0.19 5.20
BD-01 0~13 8.0 38.40 75.74 15.10 1.40
13~30 9.4 8.82 3.51 0.78 0.30
30~100 8.8 2.10 1.43 1.83 0.50
NSZz-01 0~20 9.2 21.69 48.72 6.76 0.60
20~33 8.7 5.92 5.88 1.27 1.60
33~100 8.3 2.37 1.23 0.24 0.90
JQ-01 0~10 8.6 12.24 22.11 4.73 0.40
10~30 9.3 8.24 12.60 2.04 0.90
30~100 8.6 2.26 4.51 0.35 1.10
GQ-01 0~20 8.5 30.68 99.05 16.20 0.04
20~60 9.0 4.72 64.93 2.14 0.40
60~100 9.6 1.60 0.47 0.09 1.40
GQ-02 0~30 9.5 1.45 0.39 0.01 5.10

Fz4

LRSS GRTEFEEIZZSHESHSEEIT

Table 4 Diagnostic horizons and diagnostic characteristics of the pedons surveyed (+ denotes confirmed diagnostic horizons or diagnostic

characteristics)

LWz LW
o — Diagnostic horizon Diagnostic characteristics

e No WHikERZE WHERE MEZ T 43 QIR R s U AR
prof " Mollic  Ochric  Cambic IR A3 R R B PR Phosphic ~ Calcaric
epipedon epipedon horizon  Udic moisture Isohyperthermic temperature ~ L.C. of coral sands property property

YX-01 + + + + + +

7S-01 + + + + + +

BD-01 + + + + + +

NSz-01 + + + + + +

JQ-01 + + + + + + +

GQ-01 + + + + + + +

GQ-02 + + + + +
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Table 5 Determination of soil families and series of Xisha Islands

HITT Profile L A R
Soil family Soil series Main difference between soil series
JQ-01 ML P BT TR L2 o - B LA BRI AR £ IR &R T AR D £
GQ-01 HREF JBT b AL Y Ay S B -
YX-01 ML P BTAR TR L A B P - B PO I Bt A% R BRI, T A b -0+
7S-01 HLE BRI L B m V- PR E AT L SRR R BHRERE, T B b B L - 1 1
NSZ-01, BD-01 MM R RIMRZ, AR T 1
GQ-02 HUE Tk b A AV -5 R e I R+ HRIRR W, JoHtbL, A EE P EBRAT
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55, = e 2,
SR, CEC WMk,

LA A A L A

3 ¥ ®

TR 8 P S AR N, AR A R 5
ifl T MR b R PO S B E T 1 AR AR AR
SEA B RER AR LR, H IR B AL E Y
TR HYN, UEE R, KK . BAN
S A/ H R SR B T 1 AMRESL . BEAh,
Xof T P VAR 5 A A R R R A 1Y AR AR YR
FP RN, SR E R

AWK+ F A 24 G R A N, DL R
RURTER) B kan 45, Horbpgk e 224K E
HAERMAFRE, SRR T X T . AR
WG R Z AT T R S A AL M i M5 B . AR
HE—2 R, 7 AHIE SRR S
EEt SRR, MR RIE RSN, Ha 6 AEIE
WAETERE Y & 4R Sk . TV S 4
J A R A OC KA 2 B B A SCRREAT T
TENRAE™S 1 ARSI Bk

AE T 5 7 LRI, RS T SCHR 4]
SCHR[STH A IR 5 B (feF Bk 6 ),

(1) &I A KLY %5 W7-+ 2, (i TR
BIHATES N15°W 25 800 m, BRI, T4 5k
il R A, b 3R DR AR AR A 5L, 5
(RT3 R B ICE AR . SEE SR
Ag: 0~2 cm, A A i A AR i S 282
Ay 2~15 cm, WEER ORGSR A LTS,
PPN SN N S SR
Ay: 15~25 om, W47 (O BURCAR S5 44 19 i 5 )23
HEAE 5~8 cm BANEEE ) LA,

B,: 25~40 cm, WikiaBRFaE 2 (), W4
B, WAL B T

B: 40~55 cm, FEEAVERTREE RS, 7R
DUFE R B2 BHAT R A (0 IS il 0 JE AL

BCi: 55~76 cm, REFCUHEIEEARGEH, &1
et %

BCy: 76~100 cm, K], DIFewEdebkm, w]
LA LR JEFR TR 1

MENHHR AR 6 h b F M FORE |, % e
] - 48 22 G5 40 S5 v Sk e SRS RV AT 4 2R

ER o BT AELE LU N T B0 14 ol 465 ot
MR W, SUOHE “MS.2.1 RS T
T W, XA “HSFRIEAEIE P AER R
T RE 125 em WHEAAHE (=10 cm)”, HALE
FARUMIIE . B ABIF 5 8 A 14935 1 v 2 A % PR
B, NRH TR, BT R 2 AR R,
(2) E@Eus A Kt . Himgsh we-+ 2,
BN F K4 {55 6 NS5E 2 300 m BRI T, K
Bl A K SR S T A T Ok, SRS HRA
B, )2, AR Bl i R O AR A T o %) T
A5 B 6 ot i A BEAL M RO, ] AR
rh ] 48 2R Gt 43 2 b B Dy W TS TV AR OE
HKP2 ) HARWFSE Y JQ-01 Fl GQ-01 T 2l .
(3) MEBEFA KL, HImgsh Wi2-+ 2,
PEFERMLE , FIHHEAT, 2%, —B 20 cm
AT B R R K 0% SR K 5 e e sl a8 DL S 344, 20
em DA_F 1) 4 J2 0 2 A0 B o ARl 87 0 1) ) T A S B
e 6 st A O A, i e b 0
FR G553 2 v R Tl TR I R R YT SR
WF5E M) ZS-01, BD-01 F1 NSZ-01 1| i KB,
(4) YEpEia Rkt Himgsh we-+ 5,
1 7k 24 5 = V1T BUR K A% S37°E 29 450 m, RGP
I 24.7 m, Db RN FAORAEL RS, I
DUFERE B RbRER, AP & RAL, AL R R,
] FARM B A, FIMESNT .
A: 0~5 cm, K EHPTREEIREEH , A K EAEYR
AC: 5~16 cm, B&EIKEME T ERSEZ, A
KM YR R 5010
C: 16~110 cm, W DLSEwe g b1k, th Ui
[ERTR], AP R AN, 2 PRAH B 40 AR 5 T N
M ) RS BRI 6 Fp X I Y B AL R
F, e P R G 2 R N A VR IE
R 2P AT GQ-2 I K EA.,
UEAh, SCHR (480 SCRR [S] 38 A7 v & W I A1 K
+ . PR AR L EREEE R AR+ EiREE
BIfE R, BT A ST B A A AR (03 T A S, ik
X HURFB
5 KRR, ARFERA KM E S
PR U 2 HED R R, R A
U & s ms a2 (RiEEEE R A T
W32 B) IR RS A 58 em™ Y, T
RETRAEL /N, ARBEFT T YX-01 A1 ZS-01 5 1 FE A5,
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Table 6 General chemical properties of the historical soil profiles*>!
+ R e TREE pH RER IR S N P,0s K,O CaCO; CEC
Soil type Genetic layer Depth/em  ( H,O) Organic carbon/( gkg ')/ (gkg ')/ (gkg')/ (gkg')/ (gkg') / (cmolkg")
RSy A 2~15 5.1 194.95 24.7 238.4 0.52 - 37.60
(W7-+2) A, 15~25 7.5 39.50 5.17 279.0 0.40 374.2 21.72
Bp 25~40 8.1 3277 4.96 160.3 0.21 587.6 20.46
B 40~55 8.4 19.55 2.76 102.9 0.23 655.4 11.56
BC, 55~76 8.9 3.654 0.59 18.0 0.35 925.5 1.25
BC, 76~100 9.3 2.09 0.36 11.4 0.29 968.2 0.54
W E BT A K+ A, 2~10 8.8 50.64 6.00 64.9 0.18 689.5 20.96
(W6-12) A, 10~30 9.2 27.03 3.26 68.3 0.21 747.1 12.60
B 30~42 9.7 6.03 0.65 167 0.27 935.2 2.76
C 95~110  10.0 1.74 0.18 43 0.15 974.2 0.48
AT A KL A 0~18 8.5 52.32 6.12 103.8 0.30 640.4 23.15
(W12-12) A, 18~30 8.3 17.00 2.38 72.1 0.40 763.0 7.83
AC 30~50 9.6 3.60 0.41 8.5 0.30 919.2 1.33
C 50~90 9.7 3.07 0.37 5.4 0.20 952.3 1.16
YIEEBETT A K T A 0~5 9.4 2.49 0.31 13 0.29 942.1 0.50
(W6-£6) AC 5~16 9.4 1.86 0.25 1.4 0.22 950.6 0.38
C 16~110 9.4 2.03 0.24 0.9 0.34 943.5 0.43

HA B A R A D R s AR — 5,

{AARMS I, BN HIEA A s (12, (B R R
{8 20 em ZeAy, AL By )2 A HLb & i U A%
THE, LT 92.6%H 47.1%, J& T8,
A IS S5 B RR R R B Bl X —
AR AR AR S R 7 T 05 R iR 2 NI 3l ( an 257
PoREMR 2 T SIekb 5 AR i 2 R 5 )2
VER I H B NE SR B e ), teAh, 5 2
e I e MR R BE T A SR A B ) PR A A o A G X
W R B i 5 05 s R, R AT RE AP S AR A
KMESZEIGE), VISR mste stny H v

4 45 i

ABEFEE XS IV HE S 13 A5 E IR RS
P, BIE TEIME . HIRE . RO%E . B M
UOPNAIIE 8 7 SRR R LR GE 2RI R , Horp
2 AR TR TS ORI AT L2, 4 DR
TOE BRI E OB RS, 1R R TR R i

IEHEHN L TEREERE |, ok 4 A>Tk, g
SEEMEB AR HRBR, RMEBR . BRRBR, WP
MAMHIRIER 6 D&, T E LRGPt T E
B RY R X AN 7T
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