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Section1——Compilation of
aeromagnetic series of maps
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LFp B i o B 52 FR RO 303
The data used in aeromagnetic map compilation

Data for mapping

*Using all the magnetic data
materials acquired before 2011

*Covering 568 survey areas,
including 425 survey area in
low-middle precision, 143 area
in middle-high precision

*Covering 22,330,000 km?,17,19
0,000 line km, about 10,000,000
km? of actual covering area.

The area covered by aeromagnetic data
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2 HERRE S )7 Method of compilation

(1) HBERAK®MG Software used in mapping
> RAMEF O EHTIT R K Geoprobe Mager %44, EF= MAPGIS# 4 A &
Oasis B, EEHFIRET B E TIE.

» Using Geoprobe Mager, the new developed software by AGRS, and national 4

MAPGIS software, adding OASIS geophysical data processing software
introduced from foreign company

(2) ¥HIBEEE 5S5FHEE Y Data processing and quality assessment
> FREANIX RN E R TR, EEHFTE,

> Processing the original survey data by single survey area, including
digitalization.

> RENELFZRBERER . SHEMTERZER WxTAKEHN.
B PO ROBR) 22 59 70 90 £ 1 B O 22 0 S 20 A BEAT B B BN R B AT VRO .

» The data processing and quality assessing based on the sensibility of
surveying instruments, difference of GPS method and data acquisition,
adding the difference of survey scale and altitude etc.



2 hEfHE S Method of compilation

(3) ¥ K% Data selection

> REFRAMMNBRERE:REEERD . OBE; BFRRE SR R; B
BREZN; KEHIRBHR/DHAIR; KEEEERRREHE.

» Selecting the high quality data with high precision area covering middle-low
precision area; digital record covering analog record; large scale data
covering small scale data; low altitude data covering high altitude data.

(4) IEEHHIE (GRF)
> B X AT IEEHHIE.

» Normal field correction by single area

(5) M4k Gridding
2 HA I X R FH BEATL A A (5 /)N 1l 22) 7 VR AT IAS AL . BT IERG I AR, %/ B
FOBHE K P B 048 /) A% T BR ) 57
» Applying the random gridding method (Minimum Curvature Gridding) for
single area gridding. For small scale, narrowing gridding space by its scale in
case of magnetic distortion.



HTﬁrﬁﬁ@é A4 Compilation method

(6) #&37iAF Leveling
K V) F) 20 ~F RGO S D7 9%, 0 B IX R AT G B s R A 3
Applying the tie-line leveling and careful leveling for magnetic field data
processing in single survey area

W~ JE Xt e B
Before and after careful leveling
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Before and after tie-line leveling
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—'T?: G ERH 5% Compilation method

(7) smEZHEEIAE Base altitude determination for mapping

AT LA B F) v 2 AT AR I, 4 G [ i T I v B2 A 2 9 75 351000m .

Base altitude for mapping was calculated and finally determined as 1000m by the
distribution characteristics of aeromagnetic data surveying altitude.

The data area with more than 500 m flying altitude accounted for 39.3%.
The base altitude was determined as 1000m

PG 8 v sy s DX R B 1R AT R B 22 E500m ~1000m . /b3 73 4l [X K- 1000m
The flying altitude was mainly among 500m to 1000m in western middle and high mountain

areas, and more than 1000m in small area.
R Ly TR L) RN QTR AT R TR AR R Ry eI
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""“%““Zm FiriE 4 77 Compilation method

(8) M#EPHESH: Grid-stitching method
KRB ETBMESE#HITMEEEDE. Applying blending method

and suture method /\(//

WAk BIE TN, DI ES I E BB oL T

Blending method: More suitable for relatively quiet magnetic field with apparent transition tre
ZEOk: FEH TR TH B 2 S BOR B IS B ot B 2 e UK ) R BT PR AR 3

Suture method: Mainly used in grids knitting with great difference of magnetic field and data
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S 2.7 EFi#RgmF 5 Compilation method
(8) MM B ML

Construction of controlling grid framework with high precision data

s B LR BE vy AR 26 B B 0 B
X B A% B g “HESR” , DABEAE
N E UG ) “fEmIiESR” , BlikE
HIF o0 Be, bR 2 Rt

The grid data with high location
precision and good overlapped in
single survey area was selected as
controlling framework of national
magnetic mapping in order for
reducing error accumulation.

4% KB L PFHERIBR
The stitching effect of 4 long tie-

line knitting
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Result and analysis of mapping

(g ) EEFEMNERBIELER: Generation of China aeromagnetic grid data.
KA LR, it EN#EATEE . The method above was used to

compile map of China aeromagnetic AT data

(2) ZBEBE 5 analysis of
mapping result
P S 1 = LR I R kTS 2 g
A XA RIEBOR IR 2 kS . B
XHJFEHE I T A S )iE w% AR,
VLTI Ap S ke T YR
The faults in larger scale, the
uplifts and the scale, trending
direction and structure of depression
areas are all clearly reflected and
displayed by the main
magnetic characteristics on the map,
which could provide very useful
information for the recognition of
regional structural characteristics
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Section2——Geological
interpretation mapping based
on aeromagnetic data
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1, REEE#HEERREE

Magnetic basement depth map of continental China

T <‘7:T?d£ Methodology of compilation
o 418 S AL 1) T S % S G R AT TR

JETHEL, 3R1F T 29120000 REPEARER «About 12000 depth-related data of magnetic
BlE, £SFHE. B, HE. HhBk bodies were calculated from the original

IR RCE AR BRI, Tk 2 profiles of single surveyed area by using the
P i 5 1 2028 Jo R SR A PR AR N ) T tangent method, the Vecquire method,Euler
[HI PGB IR BT, AR B 37 R ik G 22 T R deconvolution.

B o A i 1 2 SRS R B2 . - Referenced the materials of geology, well

drilling, earthquake, geophysics and
petrophysics, the depth value of magnetic
intrusive rocks and metamorphic basement of
Precambrian was selected after seriously
analyzing and rejecting the distortion of shallow
magnetic body and volcanic rocks.
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Magnetic basement depth map of continental China
o 145 SR B o3 #

AP BT T T 3 E I AL A A B : L.
B BN I TR FE LR Analysis and Application
IR FLHL R A A RO AT L, BT
FifE LSBT R A P (R LA

——shows characteristics of magmatic
intrusive rock body depth of certain scale

FEPUVIR o AERIE FTIR EBAL 18 RF Ik S b o7 Ay e J AL, and metamorphosed basement in
J7 T BA EE A SEHME, 3R BT R Precambrian era,

B B R R AR IR AR ——also directly reflects the distribution,

P depth and current status of the

[ sedimentary cover layer

—It has important practical value for
the study of characteristics and evolution
of the earth deep structures, providing
useful information for the exploration of
oil-gas buried in the new basin area.
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Chinese continental curio point isotherm map
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Methodology

Based on magnetic AT Grid data with
reduced to the pole on the scale of
1:1000,000, we determined the
method of power spectrum with high
order derivative in time domain as the
calculation method in our study based
on magnetic data, and 8004 curio
point depth was acquired in China
continent.
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Chinese continental curio point isotherm map
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Analysis

The Chinese continental curio point
isotherm map has well reflection of
deep tectonic framework and
geothermal gradient changing pattern
in the deep lithosphere.

From the curio point map, the deeper
depression has well correspondence
to the stable continental block, while
the regional uplift zone mainly
represents the active orogenic system
or magmatic rocks developed area.
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Faults distribution of continental China
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Methodology for
recognizing faults

Based on aeromagnetic data,
combined with gravity and remote
sensing data, the fault structures can
be recognized. The feature line, such
as gravity and magnetic boundary,
linear anomalies belt, string beads like
anomaly belt, linear gradient belt,
displacement line, boundary of
different images, is the reflection of
fault belt, and also the principle for the
recognition of fault structures.
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Faults distribution of continental China
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Results and analysis

499 faults are delineated and

divided into three grades by the
principle of recognizing fault and
confirming its grade, including 44

faults in grade 1, 46 regional

faults in grade 2,409 basement

faults in grade 3
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Interpretation of China land magnetic rocks

g B 5 ¥ ——5 % A R

T B AR SR e I s e 2= 5+

Principle and method of delineating
magmatic rocks

— b 25 e R T R Y 1 = T R 1 e, Magnetic anomalies differences is the basis for
W Fesa ETRA & B 54, Lty the delineation of magnetic rocks and the

TENE € I e WA, R ST REAR

establishment of interpretation mark. Magnetic

DL AV AR 3 (5] — I SRR 3 2 S % anomalies and magnetic body boundary can be

IERE VIR N s S LA L SR
[F] I Aahe 3th 5 BB RE NS A 2 e 1k

WA S o R IR I R R a (R E E )

confirmed by the vertical first order derivative
with reduced to the pole and tilt derivative data,
and its lithology can also be determined
according to the geological materials.

XA, il TR N . T According to the comparison of magnetic

M- NS, Kila A .

anomalies characteristics and known varied
magmatic rocks, distribution of rocks
mafic-ultramafic, intermediate-felsic intrusive
rocks, volcanic rocks map were compiled.
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The distribution of magnetic rocks by aeromagnetic data in China
—mafic-ultramafic intrusive rocks
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Fig. 2. The distribution of mafic-ultramafic intrusive rocks by aeromagnetic data in China. (D YarlungZangbo ultramafic rock belt, @ PangongTso-Nagchu ultramafic rock
belt, @ Jinshariver-Ailao Mtn. ultramafic rock belt, ® Western Kunlun-Altun Mtn. ultramafic rock belt, ® Qilian Mtn. ultramafic rock belt, @Easu"n Kunlun Mtn. ult ultranuﬁc
rock belt, @ Tianshan Mtn. ultramafic rock belt, ® Junggar ultramafic rock belt, @ Hegen Mtn.-Erenhot ultramafic rock belt. , OKIs ﬂ
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The distribution of igneous rocks by aeromagnetic data in China

—intermediate-felsic intrusive rocks
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- Inferred Intermediate or mafic rocks by acromagnetic data
[ 1nferred Intermediate-felsic rocks by acromagnetic data
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The division of intermediate-felsic intrusive rocks by aeromagnetic data in China.
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The distribution of magnetic rocks by aeromagnetic data
in China—vocanic rocks
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Fig. 4. The division of vol @nic rocks by aeromagnetic data in China. (D Xinjiang area, @ Tibet area, @ Sanjiang area in southwest China, @ Kang Dian area, @ Lower Yangtze
and Southern China, ® East Kunlun-Qilian Mtn. area, @ Northeast China, @ East of North China.
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Conclusion and comments
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25 R A ] R S5 B 5 2 R M SRR B 5T, UK AR 0 M o R D P 3 e
X 1/10077 MRk E#EAT T A Bt 5T, R T —EFHAR, MERAKE
DX 3 i R B R A B M IS N IR R R X .

The study on China continental aeromagnetic
characteristics and geological structures systematically
analyzed the national 1:1000000 aeromagnetic series of maps
for the first time, putting forward some new understanding,
which will have significant meaning for deepening
interpretation of national regional aeromagnetic data and
recognition of geological structures.
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i Conclusion and comments

A4 BE Bl B4 T L, KoM EamX Ry L, 55+
4 Ja It RE1/10077 B B #3 i iRk E Fr 4 B S s R IS SR B A RERE 5T, SRZERE )
TR ENIRLER & 90 B 5B 5T
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However, the map compilation just conclude the most part of
offshore areas, not covering the most sea areas and
surrounding countries areas, and compilation of 1:1000000
magnetic contiguous map in China continent and its adjacent
sea areas and study on comprehensive interpretation of
geological structures remains to be studied by cooperating with
the surrounding countries.
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