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Abstract

Bi-dimensional empirical mode decomposition (BEMD) is effectively used to handle gravity sig-
nals for the western Shandong uplift block. This yielded two two-dimensional intrinsic mode
function (IMF) images that depict two layers of mantle swells and sags with different size and
their spatial distribution relationships to various gold deposits and related igneous bodies re-
spectively. A low-pass filtered image (IMF4) depicts one the first class of mantle swell, Linyi one
(Iuy) and two the first class of mantle sags, Pingyi one (Ipp) and Laiwu one (Ip.). Almost all Meso-
zoic intrusions and gold deposits associated with the intrusions are distributed at the edges of
both the mantle swells and the mantle sags. A band-pass filtered IMF; image depicts the spatial
distributions of the second class of mantle swells and sags developed on the basis of the first
class of mantle swell and sags. The second class of the mantle swells and sags occurs in belt in
whole area. In the eastern part of the study area, the Linyi - Yinan - Yishui mantle swell belt is
distributed in NNE orientation along the Yishu fault belt and there are two mantle sags on the
both side of the mantle, one being the Menglianggu - Lengbeiling - Yishan - Tangwu mantle sag
on its northwestern side and another the Linshu - Junan mantle sag on its southeastern side,
which are distributed in the same orientation with the mantle swell belt. In middle-west part of
the study area, there are four couples of mantle sags and swells which are distributed in NW
orientation. From south toward north, they are in order the Zhangzhuang - Tengzhou mantle
sag, Xiangcheng - Shijing - Shuiquang - Nanxin mantle swell; Luozhuang - Zhengcheng - Sihaishan
mantle sag, Linyi - Feixian - Pingyi - Sishui mantle swell; Mengshan - Gongli - Taian mantle sag,
Mengyin - Xintai - Zulai - Liubu - Jinan mantle swell; Yanlingguan - Duozhuang sag, and Xinz-
huang - Yaoguan - Yanjiayu swell. The tectonic lineaments are distributed in the same orienta-
tion with the mantle swells and sags. Almost all the Mesozoic intrusions and gold deposits asso-
ciated with the intrusions are located within the mantle swells and/or at the edges of them. It
has been illustrated that subduction of the Pacific plate beneath the Euro-Asia continent in the
Mesozoic era might trigger the Tanlu Fault moved in sinistral strike-slip on a large scale to pro-
duce the second class of mantle swells and sags. The mantle swells might be tectonically an ex-
tensional area where the magma rocks are well developed to produce gold and/or copper-gold
deposits associated with the magma activities. Thus, these magma rock areas are favorable
areas for prospecting gold and copper-gold deposits.
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IR ER G B A IR E N, HOBE S A R G EE R S5 MRS R 1] [2]. T e S
G R T ARSI UEUCE A (n e P40 56 ) 1 ) BIR 2 1 ¥ A5 15 215 A5 SR ORI ., FEZR MR 3
HGR M ST AT IS, 30— 20 i B ) S 300 5 5 A R b R A B AL I BT LI 3]

HIERFH 2 2k = B0 R i TS AR 10 2 A 2 B B S A R &k, il six — B A A S
DRI EAR AR AT AR LR M A RO AR ARRAE (73 3 T b o3 G vt 27 RVE 37 A8 460 55 5 40 b 3 7
2 RS R, FEAER TR AR RN AE AR B (4]-[9]. vk, Huang Z5[10] [11] [12] [13]%#S—
Fh & 115 5 T R, #)9 Hilbert-Huang 2% #(Hilbert-Huang Transform, HHT). 1% /7236 M #5705
%, B, IG5 iR (Empirical mode decomposition, EMD)F1 Hilbert i 5341, 3B W45 4 € &% mAELk
PERNEF R R o VR A T 1% B U e B B, 102 20 RS 5 B AV T I SR M R B R AR E IR 5 458
ZIT RIS R R T AP RS B A T B0 Hb i e SR S I AR T R AN

2 U0y iR (EMD) ] K B A2 5088 45 73 8 — R B A IR N B A AE B 8% £ (intrinsic mode function,
IMF), iX—Z%{) IMF 7] L i 0% 4 1 2 sifting process)f3 2, L 57 20 #2340 e % MR 46 5ds h 153
JR R AR B R IR BN o %7 VEIE F T R A AR TR 14], MRS UEE[15], MU E U — 4T 16].
Nunes %5[17] [18]& J&€ 4 EMD (Bi-EMD, fiifk BEMD) /7%, i@ T8 —4E 15 TRIESE[19]5
BEMD J5 ¥ M T 808 4 E1 J EUG BE A At . BT, 120776 O 2 8 T 3R X IR a3 350 = pd 2
W AT ER AL S n R A B0 5 B3R HG, BUR B UR 3] [20] [21] [22]. IE4ER, 2% R
% Yt 53 TSR (multi-fractal mode) B B 77 5 7 HUPS B SR dE Jjg (23] [24] [25] [26] .

AN BEMD J7ik, P& PR 1:20 758 8AEEAT 0 fF, 456 i a A RHE, R R
EVGHL R IR T KL S S0 MR R, NS TR AT T 5 PPN PR (R 2 A 4 .

2. —% EMD EXFIERE XS

EMD 75 V[ 101688 B 1& b — 20 20808 2 i 9 A [F) A0 28 (1) 4H ili——— A AE A 25 BR #X (intrinsic mode
function, IMF). I 0fi 75, B LAY 2 A iy i g8 ik BUKE JEP 1 — RYIM IMF 43 &, Wi%— IMF &0
FUURME: 1) IMF 2086 MR 2 SR A s AN s 22 15 2) AR — A0, B AR A S b
286 F0 ER AR /MBS R LS PS5 T 0. 0 o0 i R AR UE 2504 AR B RN 8008 2. EMD 47
i T LA 7 RN A TRAN I IMF 2 IR 05, AR IMF 23 23R 7 A R 4R 318K (oscillatory
mode), TR 7> ERR T HIE G

2.1. =% EMD RUE AR

TE ez (a4 EMD JrikibATHE T, SEEL T Z4E) EMD 14 fi#(BEMD). 4k EMD J77%
RS —4E EMD 28104, 22401 XONAE T 4k EMD J7 V%5 B b B AR AR s AL 28 T U5 b —4E EMD
TNEB R ARG 2 Ori(m,n) RFI R —4e8d, dlad —4Eii i i, Dk —4E80iE 5
fEAFTBRAN) 4k IMF 43 8(BIMF), 7SI 4R 500 (0 R AR B ) (R 5 FRRAE,  $4 BRTSR 1) g
U, KUCA B, (m,n), B, (m,n),--,B,(m,n), WA:

Ori(m,n):zt:Bi(m,n)+Res(m,n) )]
i1
b, B(m,n) NES i A 4E IMF 738, Res(m,n) AR EIEBOIRES, 5468400, TRl
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Sup (m,n):iBl_(m,n) 2)
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2.2. E%ksem
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Figure 1. Flow chart of the empirical mode decomposition
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a) Wizd: LANE FIYTIRITEE & NW IR FRIWIE RS0, 7EUTIR W8T A ml L B e b AR AR K
FAEH, SR AU HAEHIE NE M6, EYTIREIRAT LAPE, NW m Wi RG] 1 s st A8 i
BERL AR AR AR KIS AR AR AR LSRR BRI . R,
NE FIYTIRIIAH & NW [ i3 R Ge b a1 0 70 X ) — A o R 5628

b) HZE: AXATRER DL MK B R T A (5%) MR BUIR N A (95%) . 5t T B RS H R w18
(>3 000 Ma)¥7 7K 2 BEANHT K T (2800 Ma)Ze LA BE . YT /KA BE 0 TUT KRy, HEZAMARK =
MERRRLE RS N ARHC I BRE FIRHC A N A DL B R A 0 s & — BIR R IUE R A vl ee
BRR - BERRTUA A  BEKCE SR D A SR U A . AR LA AT T YT IR 2 DAV S P R R X
HEZEANRKANSG, EBNRE. ANBRBRS RN A S FE B - BR800
ISR RS BECE . R A RIS . R AR RERARL . KB &oe BN AH K
&A1 [29].

o) HAEMRAM: SENRHERNET IKERX ST E T KRB, 557 KRN E N4
R BBER A AR, BUE IR 190~125 Ma [30] [31][32], KB T-Bath 3R GX B8 Bl o A AR UTAR e £
EE AT RO X . S RW S)IEE RGN AR(E 2). XL T RITE R IH 4
THVRATIE AL SR, RIR(P RN, AR S (G AARTTRABRER #h 8 A1l 638 55 ™ 22
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Figure 2. Regional outline map of gold mineral resources in the western Shandong uplift block
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3.2. EFMRENBT RERETRER

Vo SCHIE 9 B FH B 0 SRR T Ll AR U SR B AR KB 1980 AEAR S 1:20 J5 il 25 & 4R
PP RE AR R . HIEMIEERN 2 km x 2 km, TAFERE AN£2.32 g, FEHIHRZ) 48,000 km?,
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JE 46 2 B UG (] 3) SR AN TRIVR BB« AN [ 235 b P e S LM R 5 W (R 25 6 S o AR 7 66 7
R b5 S5 46 S O A RANE RS oA i, 63 1 20 J5 8 15 (8 3)iE 4T =4k EMD 4%,
KA 448 IMF i, DLRRIRE Res(m,n) On'(m,n):iBIME(m,n)mes(m,n) o &4 IMF
Sy BAR e AE MO (AN [ B3R (0 45 Mg 54T . BIME,« BIMF,« BIMF, Fil BIME, 32 B8 25 M 5 B 72 4 11
SXof - AF [ (14 =5 38 [X 42k BIMF, 17 388 8 5 A7 % 3 3 15 T BIMF, (R4 o 746 474 1:20 73 55 /780 i Ab 3 i F v
W5 SD =0.02.
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Figure 3. The original gravity data image compiled by the gravity data surveyed at scale 1:200000 (the original gravity data
from the second geological survey team of Shandong bureau of geology & mineral resource, 1991). The legends for geology
and the gold deposits see in Fig.3, AB and CD lines mark respectively two one dimension gravity sections at perpendicular
to each other for orthogonality assessment of IMFs

E 3. ERMRFHEHDHEEGEERELRBET BYLIRAM, 1991), tREFIFE 3, ABH CD &BREN D
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—4E IMF ¥ /2 1IE 21, BARIEASBELEFRIG b 3EAT 3 B, {H 5206 45 BAIF B —4E IMF 20 &2 IEAZHI[10].
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Figure 4. The IMF components of one dimensional gravity data in NE trend of section (AB)
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Figure 5. The IMF components of one dimensional gravity data in NW trend of section (CD)
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Table 1. Orthogonality assessment of IMFs
= 1. IMF ENHIESEBMER MR

AB B CD % B
(O 0.0718 0.0228
1043 0.0089 0.0308
1014 0.0088 0.0571
1023 0.0163 0.0368
10,4 0.0341 0.0379
1034 0.0283 0.0278

4. BER 5118
1E_ RN 4 NrErh, b IMF, (8 6)F1 IMF; (18] 7). 545 % B ff 5 2& o

117° 119°

Figure 6. BIMF, image for the western Shandong uplift block, the legends for the gold deposits and their geology can be
seen in Fig.3
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Figure 7. IMF; image decomposed from t original gravity data for the western Shandong uplift block, the legends for the
gold deposits and their geology see in Fig. 3
7. EEMRBIMF, ENSEER, RN ~EGILE 3
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Gy AT UT R LAV [¥) TMF, (R 2 75 23 8 5 DX R e 77 MW (VI B R AiE % X AP E P AR ) 0 B e
DX, 43 50T L 7 Kb b [V o o SHL— 2 A 70T B2 AR S AL 1) 4 A RO TMT B, ST T B2 R (Tpp), #E 7 IMIF,
S BB Ai—310~—190 pm, XiF 7 3% VIR 3 2 HH 35 A3t 28 0 2 oK 4R TTG R B8 i i 2 H R 23
AR, T F B FEIL M A6 A 2400 ) A 1)°F & - e B ARk LEE 2k, el & e A A DL
BRI R BUE R 40 RS ([33] [34], EH RN A 1L - T ALK AT LA &N K. H
TR TSR - AW R LLAL ST A O R RO S A K B VIR, ARSE MR M () FEE
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