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Preface
The cooperating project of compilation of 1 : 1, 000, 000 geological maps and related geological

studies of the China—Mongolian boundary areas is the first cooperation project between China
Geological Survey and Mineral Resources Authority of Mongolia. The purpose of the cooperation is
to study important geology characteristic, mineral resources and stratigraphic division and correlation
problem, strengthen the cooperation and communion in the field of geology and mineral resources,
improve the research level of regional geology, and promote the geological prospecting work of both
countries . The projiect is implemented by Tianjin Center of China Geological Survey and Geological
Information Center of Mongolia Mineral Resources Authority. The important progresses in many
fields have been got in past 5 years of cooperation. As the projiect going on, We feel the important
geographical advantages of Mongolia in the reaserch of central asia orogenic belt, and Mongolia
geologists have made great contribution in this field. Consequently, at the fourth project working
conference in Ulanbaatar in 2009, Chinese team propose to translate and publish some papers about
geology and mineral resources which are mainly authorized by Mongolia geologists, and it was
actively supported by Mongolia team. Academician and Doctor of Science O.Tomurtogoo and Ph.D
D.Orolmaa recommend their personal papers and three books include “Geodynamic and metallogeny
of Mongolia with a special emphasis on copper and gold deposits” , “Magmatism and metallogeny
of the Altai and Adjacent Large Igneous Provinces” and “G.Badarch—Problems of Terrane
Tectonic” . From which 31 representative papers were selected by Ph.D Li Junjian who is the project
leader of China side organized and completed the translation work. The Symposium contain these
papers:Tomurtogoo O. et al.Tectonics and structural evolution of Mongolia, 2005(in English);
Stratigraphy of Mongolia, 1998(in English); Zircon age and occurrence of the Adaatsag Ophioliter
and Muron Shear Zone, central Mongolia: constraints on the Mongol-Okhotsk Ocean, Suture and
Orogen, 2005(in English); Serpentinite melange of Ongon Ulaan range in the variscides of southern
Mongolia. Gombosuren Badarch—Problems of Terrane Tectonics, 2008(in Russia). Orolmaa D. et
al.Permian—Triassic granitoid magmatism and metallogeny of the Hangaya(central Mongolia),
2002(in English). Dejidmaa G. et al.Summary of preaccretiobary and accretionary metallogenic belts
of Mongolia, 2005(in English); Preliminary description of mineral deposit models ( types ) for
Mongolia, 2005(in English); Mineral resources and metallogenic belts in southern Mongolia,
2005(in English).Yakubchuk A. Geodynamic evolution of accreted terranes of Mongolia against the
background of the Altaids and Transbaikal-Mongolian collages, 2005(in English). Johnson C. L. et
al.Sedimentary and structural records of late Mesozoic high—strain extension and strain partitioning
east Gobi basin, southern Mongolia, 2001(in English). Hendrix M.S. et al. Noyou Uul syncline,
southern Mongolia: Lower Mesozoic sedimentary record of the tectonic amalgamation of central
Asia, 2005(in English). Badarch G . et al.Tectonics of South Mongolia, 2005 (in English) ;
Tectonics of southern Mongolian foldbelts, 2008(in Russia); Tectonics of Hertsenides of Gobi

Altai(southern Mongolia), 2008(in Russia); New date on the Precambrian and Paleozoic deposits of



the centralf the south gobian zone, 2008(in Russia); OMBA roButiH OHuY Xalp XaHB XyBUP
MaA 1M Opmasa, 1999 (in Mongolia); LlssauiiH MeT amopd TeppeHHUN Te€OAOTUHH
TOrTOoI1L, 1999(in Mongolia); [lIlnuH3XKUHCTUHH MTaA€030MH XypACHH [laBxapra 3, 1993
(in Mongolia). Kirwin D.J. et al.The Oyu Tolgoi copper—gold porphyry deposits, South Gobi,
Mongolia, 2005(in English); Exploration history, geology, geology, and mineralization of the
Kharmagtai gold—copper porphyry district, South Gobi region, Mongolia, 2005(in English). Gerel
O. et al.Intrusive magmatism of South Mongolia, 2005 (in English); Mushgai Khudag and Bayan
Khoshuu volcanic—plutonic alkaline complexes with REE+Ta, Nb, Fe carbonatite
mineralization, 2005(in English); Erdenetiin Ovoo porphyry copper—molybdenum deposit in
northern Mongolia, 2005(in English). Munkhtsengel B. et al.Petrology and geochemistry of the
Lugiin gol nepheline syenite complex, South Mongolia, 2005 (in English). Bignall G. et al.The
shuteen Cu—Au porphyry deposits, 2005(in English). Chuer J.K. et al. Geology of the Boroo gold
deposit, northern Mongolia, 2005(in English). Boresenko A.S. et al.Geological structure,
magmatism and metallogeny of Altai, 2007(in English); Silver—antimony mineralization of SE Altai
and NW Mongolia, 2007 (in English) . Obolenskiy A.A. Mercure mineralization of SE Altai and
NW Mongolia, 2007 (in English) . Annikova I.Yu. et al. Rare—mental mineralization of SE Altai
and NW Mongolia, 2007 (in English) . Goverdovskiy V.A. et al.Cobalt mineralization of SE Altai
and NW Mongolia, 2007 (in English) .

I hope that the data published under the auspices of the project of compilationof 1 2 1, 000, 000
geological maps and related geological studies of the China—Mongolian boundary areas will prove
helpful in understanding the geology and metallogeny of Mongolia.

Awﬂm__l

Academician of Mongolian Academy

of Sciences:

Lo/ P Lo,
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MAiE B, bR SRR i AR AR
W) —85y, AT MO KBl AP 5 K Y sy i
Z M), % R A In) AR — HAE i B R P T
( Zonenshain%§, 1990) . HUTHIWF5YIE 2 HL Y
ARSI RS & — N E A N E -
FE AR 0 i PES TR S B8 Py BTAA AN ]2
T HAAR BRI T 5

SRR ST TS s TR T 58k A DX el
Sk it B LT A AR Aty B A e T A AR S
1. S 5t

1S R R, AR TR
1:1007 5 #)1&  ( Tomurtogoo, 2002 ) 22l
B Xk = K T IS ) HbSoR) E oT LR
AW RMEA S HAERE . LS g
XA BRI 5 R RS R IR P Sl
H)igE2% ( Tomurtogoo, 1997) , MPGEGHHIBT/RZE
L RS B ARG 2 3 /R T T IiEHBIX., ZEfCak
1900 km, I HKs ool A8 ity v ) 58 -SRIk v
Wy 2 5 F A B IrtyshBY VI i & % 7 e Sk
( ZonenshainZs, 1990 ) .

b Sty A AR A R 2 b H A G 52 8 Bl JR
28, RIEREEAR, DIRFEINIR, drzifl

B (Hentey ) IHZR, H25MNAEZRA ) k21
A, Hh—H R T R S R FERTA,
2 A HUARTET LUK 4 A Baikaliand] (T FHoe 1R
(NP,) K1) , MEAREM (BT HERLC,
AH) L ONEARPRE ERC T RERE o &) |
AR (BT AR S AR ) |, 42
W (R FRZELD) , Ehhil (FECKE
A ) AR (R TR =&, .

e ST R gt 1 A R S R Rt
(1), PZb LR B 7 % Baikallan 8 Ho/4 BF
PR, s RAER B RS R (1.1) - R
AIBRIR L IR A S (NP,)  (JREZOKTT
&, 2002) ; Shishhid&Hipk (1.2) — HAS e
SERRAERY K F 631 Mal S A kil
AW REHEE IR (RIFEZKRITR, 20024 ) ;
BRI IR (1.3) —&H G A R
HIRb R E DB, MRS, AL A
MAE4829 + 23 Mat i Fr A O R A e 1 (37
TR S SR, 1996) ;5 Darhati 3l Fifi 2k 4k
(14 ) —RANAWMNIERKS (K-Ar iEFE 1742
Ma) B TCi B ol 2 AT - AR kil
— Fier, FAFER718 £ 30 Malt) 2543 0 S e
Al e (Mlin, 19825 JRJEZZ KR TE -,

E1 AEEHEETER
LB R b g 2. 3& B Kbk gkl 3. RSk 4. 54 ;
5 EBIHR; o Mg Ak, TIFILHR; MMTL-hEE ik
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2002 ) ; Zavhan—5F/RIEE SRR (1.5) - H
A4 HFERAR K AR RN A TS (80
U-Pb%: I} 2% 4E % 2 646+ 45 Ma) Fl & %
(Hunguy ) FAEMESEAA A IE, 2 AR FE
MRS G AL s (B5AU - PSR4 AF
4% A2 370 Ma Fl 1 825+ 5 Ma) FIR K&
(1710~1 650 Ma) , HEZAHH=A (NP,) Al
TEROTUAAS (ZEFAFEH000Ma) i) A1 S~k
eiha &, IK/RIT (Darhan ) #f (NP,) BREREL A -
KIE-FRaHE, RRNKa-ERINK G
( K—ArjEAERS #9850 Ma ) , ZavhanZH (NP,) ¥4t
AR ICERE R A G B L ALK A IR (AR X
HHEA (NP, (FHER, 19955 FREgifR,
1988; Tomurtogoo, 1989 ) #k; E#—12%) ( Tas
Uul) gstailk (1.6) —— ANHAARIE SR
AR ( Tomurtogoo, 1989 ) , FEIXMEZL
HifAs v gl 0088 78 IS PRI (postamalgamation? )
ARV HANP,-C A B RIRER, BRI
H R, HipERE SRR 260 H
BATFMEA#EEYE ( Tomurtogoo, 1999; Illin,
1982; Dergunov, 2001 ) Afts.

FEP ST BRIARTI AR . VER s AR R IR AR
B HantaishirflIT5 1% ( Dzhida ) Mk, XHASEN
B R AR PR IBIX. (2) , Egiin-XK (Gol)
(3) FlUilgan (4) By HLIA-TroodosBI & B L%
HIEHESE S R, Sm-Nd S50 4R 4570 Ma ;
Hyargasnuurgf £k it 2% 75, Sm-Nd%f i 28 4F 2 4
531 27 Ma, HA WIS ACE TIPS KA U
W kIlE R BNP- € A B0 BE 2K A ML S
( Almuhamedov& , 1996; Tomurtogoo, 1999;
Gibsher%s, 2001; FHFELEFHE, 1996; Kronerds,
2001; Dergunov, 2001; Tomurtogoo, 1989 ) ,
Pl JRIEIEFD ( Altan Huhei ) (5) Z4i-X./K ( Url-
Gol) (6) HgIlHA —B A% AR PRI A 2 i
ERAEENEMESKZZRTAE O
( AlmuhamedovZ , 1996; Iliin, 1982;
Tomurtogoo, 2002 ) ; AZYHuurai¥¥ 2K (7)
— W RGO d gR A, WY IR A A AR A
( Tomurtogoo, 1989) ; ZRZEJ 1 /K ( Hovsgol )
EAIbG AR (8) — A4S, AAREERD
BUARNRA S (FHVHIPb—PbAERE 4 2 003 £ 50 Fll
1630 Ma) ; Ziln)AB i s 5 HANP,-C Sk
FT K LA B i AR AE e 2 ( Tomurtogoo, 1999,
2002 ) FIEERIIRIESEA PR (9) —— 5,

BRI AR — A2 SRR ( Tomurtogoo,
2002) , H¥ELRACAERL, HHHERK S Sm - NdlF
i 2 2 IR AE Y 569 = 21 Ma, 738 it 4E S 484 +
5.9 Ma (fZ#) ( Delor) %%, 2000; Kepezhinskas
4%, 1991; Tomurtogoo, 1989). FiA I ik Hifhk R
DI - RIS R, RS
FER NG MIAE K A B iR NG 2 ( Tohtohinshil,
Telmen ( 5¥)i]) , ik (Dzhida) fERXIG4E 5 F
St A, XEEERIE K — ArdERS I
4510 ~ 484 Ma ( Tomurtogoo, 1999; #} FL & F}
( Kovalenko ) &, 1996) .

bSO AR B PSRN 2R B R S AR ARG A
AH R 152 B Bl SR 28 AR — AR L kot AR ARAS [ 4F
100 B A I SR H A ) 5200

S—, i A ARPT JR 78 4 3 44 R 4045 Harhiraa
ARIBEE R (10) , H1 €O, FR BB BE 8k it
A AZRENG R AA K (Tomurtogoo, 1999;
Tomurtogoo, 2002) ; BHfi% (Hovd) (11) Al
SUTPT R AR (12) , hEbFRRSE
F/RZERE (€ -0, ) BEHAZHM, AR
Akl (Tomurtogoo, 1999; Dergunov, 2001;
Voznesenskaya, 1980) ; %35 ( Olgii ) #g4k
ik (13 ), HEHMHE O W B i e 2R IR %
A ( Tomurtogoo, 2002) . FEMIE AR /RZE
b A 2R P A A b s e 7 R T 3 SR ) B I A
( postamalgamation? ) J&=H1 R R — FLEH RAVEE
R -kiMHUURR , LS A E Atk A s
( Dergunov, 2001) EYK — ArfE#S 4490 Mal{¥ X
i ( Tomurtogoo, 1999)

S BUE -SRI A R AR R A A
[ERaE, FEMI) b2 RS FRYE. ZEdb T2
o RS R BENG R ARER 10 AR M 1B AR 4
o DOxXSeiin # it 25 o] KOs LU R gk
B ZRIFLAG — AP ( Zag—Haraa ) #ufE (14) —FL
AP (€-0,) WibE - FAREHAO)Z
( Tomurtogoo, 1999; Degunov, 2001) , JIE %
W HH Asralt—#¢ H 3T ( Hairhan ) #ff ( 15) —Sf8/R
( Mandal) #t ( O=S,) k1l il N Ik 22 &
( Tomurtogoo, 1999; BAK i ( Parfenov) %,
2001; Tomurtogoo, 2002) & J1 vu O
Harhorin}if& (16 ) — Harhorin#$ ( S-D ) Mtk k1L
R FIRZ%E ( Tomurtogoo, 2002 ) , 4211054
ZE IR K ( Tsetserleg ) Mifk (117) Fl1 22 B HE
( Ulaanbaatar ) Hufk (18) - HiZ Fl 5 ¢ i



O FEBRIEH . SN HH) i S iFi ik 3

( Hangay and Hentey ) ( D-C,,) k1l il 38 £ -
FEIRDUAR 2% ( Tomurtogoo, 1999; A I i 4 55
( Parfenov) , 2001) , & Jy V4 i 1 79 5 HF
( Hentey ) #if&x (19) - SR ( Onon) (D?) Fl
UnegtZH (C-P,) M2tk KL A Frak s S 2k
/K ( Doch Gol) #f ( P-T,) X & # f1 )2
( Tomurtogoo, 1999; A R i# & %, 2001;
Tomurtogoo, 2002) . & J17aH% 3 Adaatsaghy 2 5
Hifk (20) —— PRI SE s, O
K & 1) U-Pb4E i 4 325+ 4 Ma (Tomurtogoo,
1989; A. KroenerA & REMHE) . EAHERIZ, B
SUTE R T AR R B R RISE G A A AR RS
o) ZR B 7 ) HR B SRR 42 B T,— 1 AR B4R R T
( Tomurtogoo, 1999 ) .

A b 3R R AL S R T A Y S e AR S
ARG R — A LRI IS R 5 Lty . FLH ETRY
)85 A6 v S A R A DA G FE i 21) L = S i
B) LR PENG BRGSO BEAERL . . 7E
5o, MBUA WA KRGSk . TR, S
3¢ % ( AlmuhamedovZ: , 1996; Badarch%: |,
2002; Iliin, 1982; MossakovskyZf, 1994; IR
WS, 2001; Dergunov, 2001; ZonenshainZ,
1990 ) & HiZa Lty o AR TR 1 T AN ] B4R
TERREFNY I b 22 T ( Baikalian AN [i]
B AR AR ) A -SRE R (AREES
VO ) B2

FEILE X e Y = e AN A
HH AN ] AR S i e, B i = A R A
T EZF L ABENGZH R (1)

3K ) i ) A T e DORE N £ K Y B

(Herlen ) ZMufk (21-24) FFah, W T MR
LAY EifS IR FL ( Ereen Davaa ) 1] 1] Hb[X 58 P e
fA%I5 (Th Bogd) 1HHLIX., EH4NMFTh R 2R
FER AR A A s B B AR A AR 2 sl . A
PR NFR AT 43 . BSIKFL ( Ereen Davaa )
HE R ZHiR (21) — E—Aoeilrai 2 A
g hads, EENP- € kil- DUE
(Tomurtogoo, 1999; Dergunov, 2001); Ondorhan
Sk (22) — —AHA BB g 00 b 225 Al
NP,- € K1l 44A 1% &4 ( Tomurtogoo, 1999;
Tomurtogoo, 1989) ; A /RELE (Idermeg ) #%
gtk (23) — 28, AARAE, b
B IR - IR, B 0GR
PR 4k 40 B ( Tomurtogoo, 1999; Dergunov,

2001) ; FHEASIE SR (24) — —DMEEN
BRSO, HAAWRRNIE A FINP,-€ KA
( Tomurtogoo, 1989; Tomurtogoo, 2002 ) . X4t
HARDENG e — A B —B Mk, LA R A
fRANME (Rb-SrEEIF2RAEEY 4538 Ma ) B 7= H A
J(Tomurtogoo, 1999; S JargalanAs % F44%).
547 T R e e R b A i Y R S B
R (25-27) , JbICBERRHARAE D —A 5k
ZE R A 1] I 58 BT R 28 R S LLI AN 1) 2R 1 — 25 2 it
B BRI /RZE . Mandal OvoofliBaruun Urthiik . ‘&
H = AN AR ZH Rl . SR ( Tseel ) 3N
Figkifk (25) — —RANZ AR, AL
WA (BRSO ERY2.2 Ga) SEHr Aty s, &
AR, A8 KA (NP) A Bk IRk 52
KA & (PZ) ( Tomurtogoo, 1999; F}FL £l K
( Kozakov) , 1986) ; I&BERT/RZE A G Hufhk
(26) — BRI NG, HTH AP
Zata . TR R 20 Al L AR 58 e sh e A ) 2 AH
KINDURR A 225 ( Tomurtogoo, 1999; Ruzhentsev
F Pospelov, 1992) ; Baruun Urtpk 3y fifi Z¢ b &
(27 ) —H B - 5 5 -3 b A BRI SR -
Ffi 8 4% & ( Tomurtogoo, 1999; Ruzhentsev Al
Pospelov, 1992) . fEfHFEENZE, BWELWHA
oA A I PG RTINS, — CA%a, FER B
PR WEEDX 4 BRI S ( GashuunnuurBEEK T
5% ) MIEHEIN385 ~ 370 + 5 Mafb i H R IS )
it (Badarch%s, 2002; FHLEIR, 1986)LL L J5HH
AR A B 47 ( Tomurtogoo, 1999)
B R EEESHE (28 ~30) BAIEHEHLIAH
1, ALFE X EER 1 ( Gobi Tien Shan) , 4.1l
( Toro Shan ) FflNuhetil] O BRI HE: (&1) ,
H =AM AR AR 2 . =Nl 3 22 X0
TET B R 20 - B A A B A ] . PR B AR
Hr: KEER MBS HLAA (28) — BAFE R IEE
Ff ( Tomurtogoo, 1999; RujentsevdE, 1992) ;
Baruun Tsohiot B & FliZHifd (29 ) — HiSLFy L%
Wl — FoiRZea AR 2] - B b a i
BRIREL - BEURDCA % ( Tomurtogoo, 1999;
Ruzhentsev Fll Pospelov, 1992) ; 5% 5 i
( Hutag uul ) #shEZk (30) — HRRE - A
HHEEPP) , EREZAKANKREE: - AE -
FadE (NP) |, LUHNP-C St 0-S 3
YA HBRIERER - FRFDTRU A . iR S
Firp ARk - BER A TTRUZLE Eaktia o
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PEIE R 5 )2 ( Tomurtogoo, 1999; Tomurtogoo,
2002) .

b BN e XRE R AR ) 43 A () 2 Ay A
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