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Abstract: Objective Aecolian loess, widely distributed over the world, is a good carrier for studying paleoclimate change.
However, mechanisms of their recording climate change vary as their geographical environments from region to regions. The
loess region in the south of Israel borders, a subtropical desert. To explore mechanisms of loess magnetic characteristics
responding to the environment of this region, a field survey was conducted in the loess area on the fringe of the Negev Desert to
investigate systems environmental magnetism and particle size composition. =~ Method This study had soil samples collected

from the area and analyzed for types, contents and particle sizes of magnetic domain particles therein by means of the room
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temperature and high temperature magnetic methods. Through analysis of particle size composition of the samples, transport
process and deposition characteristics of loess were determined. Result] Results show that the magnetic minerals in the HK
profile consisted mainly of clastic magnetite and maghemite, quite low in content. The Dearing plot of the sample shows that the
magnetic domain particles in the magnetic minerals were quite coarse and mainly of coarse single domain (SD) and multi-domain
(MD). Analysis of particle size composition shows that particles in the HK profile varied in size, tended to be coarse, declining
from the bottom to the top in the profile, with frequency distribution curve appearing to be of positive skewness and were hard to
be fractionated, exhibiting the feature of a mixture of multiple transport modes, which was somewhat different from that of a
typical aeolian loess. Conclusion (1) Both the room-temperature magnetic parameters and high-temperature thermomagnetic
curve of the HK profile show that the magnetic minerals in the HK (Har Keren) profile samples consist mainly of clastic
magnetite and maghemite, quite low in content, quite coarse in particle size, and dominated with coarse SD and MD, which
reflects that they are clastic magnetic minerals coming from the source area. The loess in the profile is quite similar to that in the
arid region of Northwest China in magnetic characteristics. (2) The room-temperature magnetic parameters of the HK profile, as a
whole, vary within a quite narrow range and ascend somewhat only in the sub-surface layer, which may be attributed to the
impact of the modern soil forming process. And (3) median particle size of the HK profile displays a trend of declining from the
bottom to the top, and the particles tend to coarse on the whole. Its frequency distribution curve appears to be of positive
skewness and the particles are hard to be fractionated. Besides, in the bottom of the profile mixed are gravel debris layers. All of
the above reflect that the process of near-source-wind-driven transport and deposition has been subjected to the fluvial effect of
flows.

Key words: Environmental magnetism; Magnetic susceptibility; Desert Loess; Israel
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Fig.2 Room temperature magnetic parameters and particle size parameters of the HK profile

http://pedologica.issas.ac.cn



5 K #ESE . LA{f%) Har Keren Y0R8 + MBS @7~ A 0F 5T 1181

WHEAFOLN , AR S TP EREE TR YRGS 300 mT
AR nT DLk B0 AT, mifERErEs™ Y78 1 000 mT
BHEEHS T ABEMIA. Fipo ( F300=IRM;00/SIRM )
W T o AU Y T BV ) S RE RGP ) B A
XfhE, Hh RS S AR ARG,
HK I THFEf Fago (B 2h) SRR E] 0.9 DLE, 3R
B ) T T T ) S R S DURRE VR o
Dearing 138 & FH 123 AR i v M 0K A8 RH X 25
i J RN, HK T Dearing 5278 (B 3), 15
2NN A+ PR+ OB AR E PR,
HK 71 T8 11 UKL 558 B oK AR B R ARARL, A
HREPE R A TAHL SD AT MD X, 4 Bk i v
YA Sk, e 7RI TR
B, WY FE LR A S A, MAEAE

¥

K7 1 Midong loess
10% o _UL_JH’/:T it Jiuzhoutai loess

T
|
|
[ a
| DE 0%, B SP
P T ek + sk
o | 2=
| S = 0 | = E
§ Al SO 0% A A | s
Lol 2 a [ 2w e SP
= O b i e e B e R ]
% g o | R I@ﬁ?—
ol , C®  IgE
v & [ 7
= b o HKHIE HK profile!
x4 d a :Fﬁ%fhfi Xi’an loes
fj e

. I I

° I I

0 L L M| P L L

00 02 04 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0

JERG R AL RS TRIRE Y, 0/ SIRM(X 10 *m-A 1)

K 3 HK #E-5H9 E A F X485 1 Dearing &

Fig. 3 Dearing plot of the HK profile with loess profiles in other
regions of China

e

XoP A () PG 22 8 DX, G Yy 2 B A R AR
BeVEHG, WEVER )& mORIESE N, WA TR AR

T s 1A B AR S 240 (1 Mrs . Ms., Be., Ber)
A B AR R B I ARE RS & 4 o HK
P AS [ 2O RE SR 012k, B 2 hy 28 5 I A
1EJG i M 2R E 2 o M8 1E J5 FE S RETE TR 7E 300
mT B T 24, & 4a FIIE 4b BEHE R 2R 278
BEEE AT H w11 (Be) &A%, FWIAES, LUK
WOk BT o £, 5o EEILT R X AR
AEARRIRY, & de SR 1T )24 5 REH R ZR7E 300
mT #E3 A E 2 A, I B ARAE, (H 24 #E372k
geyiahn, MhZIEEhrish, BT Y &
R, WEPEAR ST o ) IS RRE SR R R Ak
(Ms) EARMAG, o [R R B e i g PB4 % ki
1% o B v R A TE R [T 26 HE 300 mT LA b Ak o E
Bififd o B R M3 o, R W] HK E) AR b A A
53 LR 6 40 J o
2.2 HimiEE R FE

WEAL SR BE TR AR AL 2R (-T gk ) 0% A4
HHZREEHT o AR TR A R A5 v 00 bl e A X o7
FIWTRENE R W) Fh 2 FNREWE ORI . 18] 5 2 HK #|
HANFEZN T Mgk, WERPIR, Bia EE s m i
LRAE 0~300°C A PR REIL R A i ki, mIfES
B ity e TR 32 M BHL A SR PO T 2 R
HK1. HK2. HK4 fhn# 5% 20 i £ A0
580°CHHT, FRIIMES b RERLMED W N RERR D . )
T BT A AR SO S e H 262 BoR AR T OE A
JZFES HK1, HK2, HK4 (& 5a, & 5b. &l 5¢)

1.0 1.0
= (a) HK2~20 cm (b) HK8~140 cm
S os os-
=]
L ool 0.0~
B
o8 §=9.65x102Am>kg!
g—o.s -/ Mrs=1.46x102Am>kg |-0.55...
Pt Bc=9.4mT
= Bor=28.47mT

S Mrs=9.13x10°Am?kg /| ~0.51 s

(c) HK13~240 cm

Ms=5.22x102Am>kg"

Mrs=6.03x10 3 Am>kg !

Bce=7.5mT
Ber=31.79mT

§=5.66x102Am>kg !

Bc=9.85mT
Ber=29.34mT

72900 -600 300 0
Wi3%5m EE Field/mT

L 10 1 1 1
300 600 900  -900 —600 -300 0
179 B Field/mT

L ]0 1 1 L 1
300 600 900 900 —600 -300 0 300 600 900
53758 ¥ Field/mT

51 4 HK 1) i SR i g i Il 28
Fig. 4 Magnetic hysteresis loops of typical samples of the HK profile

http://pedologica.issas.ac.cn



1182 +  H o= 57 %
12 ¢
(a) HK1~0 cm (b) HK2~20 cm (c) HK4~60 cm
£9 — 4 —_ 12 =
z
==
B 2
= \ 4
3] T
ok . . . . . 0Ok . . . . . 0 . ‘ . ‘ .
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 O 100 200 300 400 500 600 700
1.6 1.6 1.6
(d) HK8~140 cm (e) HK13~240 cm (f) HK15~280 cm
12} 12} L2l
==
io_g 0.8 0.8F
04 \ 041 041 \
0.0 - _9-0 [ 0.0F

L T/C

0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 O 100 200 300 400 500 600 700
I T/C

IE T/C

K5 HK i SR i A - T R
Fig. 5 «-T curves of typical samples of the HK profile

Il 67 300~450°CH BB NI, FEmREs AT
i SRR E R AR 78 R 5 R ARk T,
IHERAE S00°CRETAF AR e E , 45 L2
e N e (A S 1N 05 e = R T =y = S
A EN L7 TN 2R oy, Wit R v e
A ML S 5 355 559 M W 5 A oA ik i v ek
2820 )1 R 2R S HK8 . HK13 . HK15 ([ 5d.
[l Se. &l 5F) R A0 T o7, Uil
I FE b AR R A R R, S EUIN A
Ja A S PR REAR, (HH R B ST T 580°C T,
TR RFE S R ) E RO
2.3 HEIEMSTS REBREXRF

B b PRETER ) 3T R AR RS 415 AR A
PRI RR, SR ARG TR ) B e T R X s X
FIAARAEAF R, U A AR R VR B 4 T A s DR X
SARFFAE R RO F s st 20 L Rl RS
WG TR AR TN, HK 3 e ) g ek
MG, REVERORILL MD FIKL SD A, M
AERBA Sy, WYY SRR, S EEdE TR
X 8 R A A, T He HK S ¢
5 SIRM., yarm FIFHEHE (& 6a, Kl 6b) KB,
T e 5 SIRM B AEAR S, FeBA L 5 A8k T2 il
WRRRENED W) &g . HK ST 0 5 yarm HIEFR
BORXT ARG, WA e T 3 A A b 3 o — 3K

(Il 2a. B 2c), UtBHHIE ARG A2 k324 SD fil
KRR G VR R A K . M gE R IAYT,
PUALT 5 X8 - wE AR SR 2 EAR G, T HK
IR ER AR (Md, & 21) S55WoR, DR B AL i
TR, H ANEHZ TR RN R, 5 A8
AR, B HK 5 753 5 X o e v s pL
A BT

RV AE 52 B S e, BRI
ARG ep 2R - REAL A AT, Y K A3 %
JKEAET 1 100 mm FLERAT, 4 39f Ak R BE % [ K
A3 TG i . HK #0753 XU P 5 R VD A
X HL R (3R 1), BRI #E A S 8RR S R AT
HAFEHE2ZER . BR yu%f), HK FIHE: S5 ur.
xarm ~ SIRM BB & TRV MM, Uil HK
P RE PR P & BBV R AR 2 . SR E T
BT R WO A B - PYRULN & 8 PP
Lb, HK ) A 7 DX AR B K AR A,
55, Houe. %% xarm. SIRM &5 52 B8 + T
JE AR AR A 2, Hd @ A7 DL X 1
BERRE N F . PUEEEE AT X, B oK R
ik 600 mm!, HREPERRAE B ) TR X R
TR E REK B ARG, XA B A o 3 3
SR, WEYER IV RIR & A A, WRa RN
o D e 7 A R A A K AR R M A A s

http://pedologica.issas.ac.cn



5

UM AMESSE . D3] Har Keren Y01 35 1+ R ES f 2 S fE A

1183

o

REPESE SR A TR . X HK S AT 58 45 ] o
Fw A EHE 2.8 m & _EE 0.4 m BARBMEAE LA K,
UAE 0.4 m LA_EATHI R HE5R ( 5] 2a), K] HK 7
DUBUR W19 BE XA A, Iz 32 00 D A
B, RS2 BACHS MR, DA L
TR WA

PPAMILEE R B, HK &) IR A AUk
MREL A HEE , U SR A PR WL A RS A 1
7 (I 1), ZEEMRESEZ, R AERIZ
DXk AR AT TR IX, Bk, HEZ R
SRFET 32, Iz DR ol o BE A, PR AR
5 ZUAL K s B R R 0 T B g = A
JEETRHERR o A LA A 3 A3 2k T Sz kLR oz B

J1 KRBT B A8 AL . HK 1) 17 AN [R] % BE AE fh 14) At
oA (K 6c) s WIgal = s, FE
it RIS, — ) L5 £, SRIRAFWELS, ARERiAR
AF 70~90 um, PHORIGE T b S ik, s iR
Yy 32 L0 i 3 RS BRR Hiis ME AR O T2 AH OGS R
BIO7Y g X TR £ R [ KU P 36 e 1D
B, X1z . BT T Har Keren Hi[X,
M5 XU ) PN 3 SR V0 YA it AR 01 238 43 A i 4k 2
SRR, JaE RS A R, KRR .
HK F# TR 407 i 2 A A /D R 20 3 A 7R, 1
WIMERR L R R gl TR AL T R | R AR Y
A AT B D AE s WAE TR ks 2 it , SCF 7E
SIS R [ TR 25 1 T S R PR E TR A

®1 HKHHESEFREELTXEKEREFSHITLL

Table 1 Comparison between HK profile and others in different loess areas in precipitation and magnetic parameters
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