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Abstract The deep fluids intensely affect many geological processes in their initiation and development. However, their behaviors
are poorly understood till now. The fluid is the most important among the factors affecting magmatism. The fluid has higher activity,
and its solubility in melt increases with pressure. These suggest that the magma system must be an open dynamic system, because both
input and output of fluid dramatically affect the whole behavior of a magma system. The fluid affects the magma system mainly by
changing the melt viscosity, also changing the average density and liquidus and solidus temperatures of the magma. Injecting a few of
fluid induces the melt viscosity to change in several orders of magnitude. This dramatic change further leads to quickly decrease the
friction between the magma and its conduit rocks. Therefore, the ascent rate of magma should be also increased in several orders of
magnitude. When the magma reaches the depth where the fluid separates to different phases, the behavior of the magma system will be
more difficult to be expected. Conversely, the fluid escape will cause the magma system to be changed toward the opposite direction.
The degassed magma will be detained at the deeper depth due to increasing viscosity and density. It is important to indicate that the lost
fluid to the conduit may weaken the mechanical properties of the upper lying substrata, and hence improves the ascent condition in the
conduit. Therefore, if the ascent magma may obtained continued recharge of deep fluids, the amount of which is at least equal to the
lost, the magma will ascent in a more and more rapid rate. Accordingly, the magma system is a complex dynamic system, and
magmatism is a non-equilibrium and non-linear process. These analytical results disaccord to the traditional petrology, but are
consistent with the volcanological observations and metallogenic researches. The phenocryst-assemble texture and the syn-magmatic
metasomatic texture can be seen commonly in the volcanic rocks of the Tengchong volcano group. The phenocryst-assemble texture
suggests that the magma has a brief stopover at some depth before it erupted to the surface. The mineral assemblages indicate different
depths where the magmas stay. The syn-magmatic metasomatic texture suggests that the chamber activation depends on injection of the
deep fluids. Therefore, it is necessary to pay more attention to the deep fluid process beneath the chamber in volcano monitoring. The
close incorporation of monitoring the fluid processes beneath and above the chamber may be a new approach of the volcano monitoring.
Key words Deep process; Volcano activity; Petrology; Melt-fluid interaction; Tengchong, Yunnan Province
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Fig.3  Microphotographies of volcanic rocks from Tengchong, Yunnan Province, showing magma residence in the chamber and its

interaction with the transmagmatic fluids

Bl 3a(HEEREEHY ) AN 3b(LEE45H ) , nT LAY [ 3b iy 3R
KRR R R B TR o PR, 25 4Ll ek
ZHIATREAFTEPI A I D7, 1] 3a vp (R SR RS K SR 70 30 5
Hps R B 3b i R BELS A T BRI IR B

S AR T L ISR ) 5 2 S AU R (18] 3e) o X
T2 Ky 4 Bk die 90 FH KA I B RS - A B S ARG, SRR IR
HEAREE K (Borom, 1989) , HIA Ay ik 75 o S i 1A 7% 31 B4 ik
fiio % A4 (2009,20105 85 FLAE, 2009 ) TA R H 52A QA T FR
TBERR A SSARE R IR g ) S AR A K nT R ST IR g
Wk 3e fios , B AR ED R E 4 DS HRoT, Hd 2 4>
PITRE RGN, 53 2 A RITR A T, B AR
AR (ISR BA — SR RO ) 28, JR B Al UL 2 ==
BER o AT, RHR A KOS ) LA ), T SR
AR RH A R R W] B IR 9 PRl R L B
P A T i A 2 R (e 4 - - R A R HL D) o
SR R i) R AR A 54k 7 U R AR (P 3d) {0 — i
NG RO RANAS o DRI, BH A A Bl A2 — e IR 4% T 0
5 PR S RO s B 25 2R o ELR, S RORE R R SRR

RAT R 52 P A 10 3 SR AHRRR o A R, 2 I IRE ) el
o R AT I B B o

BAABRAARREA 2 Bl (1) I TR Rl A A RHR
AR (IR 5 (2) TR IR TE A BSOS T RHK A1 I 25 i
PRI, S A A SR R AR SR A PG R AR A
JE DA PR BRI Ay , T8 o) T HEE , RS O IR A
KL%k, S50 3c BITFOATF . IR, FEF N Al & 28 5L
14 (18 3¢) ATRESEMARAE I 1 o I RS ARL AT LA 2 e A1
AR IIETANZIR L , 3 BORAT SR B R T HLRAT AR
(B RE Ty, AT LA i M A, 3 S50 A A e 2 . O
AR, WA AT LU AT SR AR S ) 3 B N B, AT il
KR BAHHENAGE S . P, RBEAS AR R] o 2 S AUk
W RN TE, B BEWTA WU BT D5 T — % A0 B I
HWE R GIREDT T — D EACH BORE ARG AL 7 5

25 BRI, AT LA B o K LA B 5 A 2 R SR 1o
W3 WV A R AN GRS 3, RS AR B T AR 5 3K By
TG AR T e PERI AR



T RBALE . IR 2 R EF R KL B IR AR AR

6 PR LRI LAY s

PR v B Rt e A AT BE FRBI 15 2l 69 KL 22—, i bk
LR T MBS 1 5 0 K L 6 S ML AR R S R T T2 1Y
R JUEGsh G T R AR W) A T i s i ) e
PR Ly DX LA B N SRR X . TE P D
B, KL Sl 3 A DR B GO, o N 2 A i I 7 4
FR U o P, M R TR B 3t R~ AT 5 ) B
NS, Xk K 2 AR ey B A A F i B T AR
o R0, KN R G — R & A8l 1 RS, KL 8 & —
PP ARZEE S AR . MR B2 A MR o 0 AR D B G
4 3 e B A X LA T A AR

(EPEI UB S s i P IR DI i el o957 3 SN
TG B RE e — R AT 5 2 — o 1 s DX R AL Y
PTG SR o SRR TR . PR IR RAF ST (X 24
F-,2008 ) TERH T A AR HIOAETE , O ELa SR AR HTIR
MM o DRI, TR K 5 1 v SN AU T fe
HLA], — b AT 2L AL (advection) 2 T ZAE ], X
R AR HEAURUIN B4R K 0 ) A 4 i s EG B ) v A0 [
55 TEBAT GO IRE SR L L 25 09 25 PR, 1 b JOLLDREAR P
BBEI Lo SN T AP IR I s WO AP A, B 2 v il o
BITEA  BE T ZER R R TE A . i A BB Tt fiE
BN A SRR RS BRSSO RE 1. T LABUY, — HUA K
P RERE R A/ it 328 B I 518, 1 b Ll gt A vl e
HOFG B0

FRITE UL, Vi VAT Sl AT R SR K L S Y — R AR
FBE SRINT, AT B9 PR U8 K 355 0 B B HE SR HE
o TN, HE ORI AT RERH L BT AR IR E A Ak Sk HE
ARG AR SR I 4, 30K 5 BUR I B i MR I R AR
AP F38 s AR, 9 20 A HE IR A R R0E 1.
SHE , ASCASCARR Fh A S M AR MV A 0000 2 9% o ) 0 2l P 2 Bofe
R IR IR B — S U 2 S RS . SR, AR T
FR LA 201 10 25 2 AN AT s ) A L I P 7 B SR RERS R
00 5 TR MR R A AL T AEORS A B B A
KANTIR A T RESE B

QTR FTI , A V - B AR G v B v 2 T LU AR
TRV | DRI R 3 v 0 R D VA T R P A i DXl ¢
FRUARIG B, Bai et al. (2010) FRTFEHE 71 JBOAR 9 3 X 7E 20
~40km PRELAFAE 2 A~ 5B v AL 3 T, AT LR R D TR
TR AT BGE E o AR LA 1 BRI )38 6 R ) 5
T , 2R 11 75 6 e i S A% TS O AT RE e 70 301 e K Ly DX
FeH o USRS RE S G B, 25 5 2 PR SR I Sl W
UA 3t R R 7 B W, A AT RE SR R K L BRI RE T . H
I, AT R HEAT I 07 T 9 2, B I A AR Ik 2 TR
FHBIRRRE I ZHEA T IR A BT AE

2861

7 85

TRERRAR IR ZLRE R 5 K R IIAT R A KRG
A 2 B8 5 ) 2 S o ) P A L 2 o S B[] P b A
TR, OB T Al B R B A A P2
FHIE o X — R AT RE R HEAT KLU I 1] A 00 o 3% s
DA A T RE S K LR i — Rl AR

gt WA SOE WX T AR SR e T R
YRR, AR B

References

Bachmann O and Bergantz G W. 2006. Gas percolation in upper-crustal
silicic crystal mushes as a mechanism for upward heat advection and
rejuvenation of near-solidus magma bodies. Journal of Volcanology
and Geothermal Research, 149, 85 -102

Bai DH, Unsworth MJ, Meju MA, Ma XB, Teng JW, Kong XR, Sun Y,
Sun J, Wang LF, Jiang CS, Zhao CP, Xiao PF and Liu M. 2010.
Crustal deformation of the eastern Tibetan plateau revealed by
magnetotelluric imaging. Nature Geoscience, DOI. 10. 1038/
NGEO830

Baker DR. 1998. Granitic melt viscosity and dike formation. Journal of
Structural Geology, 20(9 —10) ; 1395 - 1404

Best MG. 2003. Igneous and Metamorphic Petrology. 2™ Edition.
Blackwell Publishing Company, 729

Giordano D, Russell J K and Dingwell DB. 2008. Viscosity of magmatic
liquids: A model. Earth and Planetary Science Letters, 271, 123 —

134
Huang F, Luo ZH, Lu XX, Gao F, Chen BH, Yang ZF, Pan Y and Li
DD. 2009. Was Donggou porphyry Mo deposit derived from

Taishanmiao batholith? Mineral Deposits, 28 (5): 569 — 584 (in
Chinese with English abstract)

Johannes W and Holtz F. 1996. Petrogenesis and Experimental Petrology
of Granitic Rocks. Springer-Verlag, 1 -335

Lan HX, Zhou CH and Wang XB. 2007. A literature review on debris
flow constitutive model and its dynamic simulation. Journal of
Engineering Geology, 15(3): 314 —321 (in Chinese with English
abstract )

Leeman WP and Harry DL. 1993. A binary source med el for extension
related magmatism in the Great Basin, western North America.
Science, 262 1550 — 1554

Li XH, Zhou HW, Li ZX and Liu Y. 2002.

Neoproterozoic bimodal volcanics in western Sichuan and its tectonic

Petrogenesis  of

implications: Geochemical and Sm-Nd isotopic constraints. Chinese
Journal of Geology, 37 (3): 264 — 276 (in Chinese with English
abstract )

Liang T. 2010. Genesis and constraints from deep processes for Antuoling
porphyry-type molybdenum deposit. Ph. D. Dissertation. Beijing:
China University of Geosciences, 1 — 183 (in Chinese with English
summary )

Luo ZH, Wei Y, Xin HT, Zhan HM, Ke S and Li WT. 2006.
Petrogenesis of the post-orogenic dike complex; Constraints to
lithosphere delamination. Acta Petrologica Sinica, 22(6): 1672 -
1684 (in Chinese with English abstract)

Luo ZH, Mo XX, Lu XX, Chen BH, Ke S, Hou ZQ and Jiang W.
2007a. Metallogeny by trans-magmatic fluids; Theoretical analysis
and field evidence. Earth Science Frontiers, 14(3): 165 —183 (in
Chinese with English abstract)

Luo ZH, Huang ZM and Ke S. 2007b. An overview of granitoid.



2862

Geological Review, 53 ( Suppl. ): 180 - 226 (in Chinese with
English abstract)

Luo ZH, Liang T, Chen BH, Xin HT, Ke S, Zhang ZL and Cheng SH.
2007c¢. Intraplate orogenesis and its implications in metallogenesis.
Acta Petrologica Sinica, 23 (8): 1945 — 1956 (in Chinese with
English abstract)

Luo ZH, Lu XX, Guo SF, Sun J, Chen BH, Huang F and Yang ZF.
2008a. Metallogenic systems of the transmagmatic fluids. Acta
Petrologica Sinica, 24 (12) : 2669 —2678 (in Chinese with English
abstract )

Luo ZH, Lu XX, Chen BH, Huang F, Yang ZF and Wang BZ. 2008b.
The constraints from deep processes on the porphyry metallogenesis in
collisional orogens. Acta Petrologica Sinica, 24 (3): 447 - 456 (in
Chinese with English abstract)

Luo ZH, Fan BH, Lu SW, Cheng SH, Zhang Q and Liang T. 2009.
Discovery and metallogenesis of the Antuoling Mo deposit and its
implications. Northwestern Geology, 42( Suppl. ) : 214 -217

Luo ZH, Lu XX, Chen BH, Li ML, Liang T, Huang F and Yang ZF.
2009. Introduction to the Metallogenic Theory on the Transmagmatic
fluids. Beijing: Geological Publishing House, 1 — 177 (in Chinese
with English abstract)

Luo ZH, Lu XX, Xu JY, Liu C and Li DD. 2010. Petrographic
indicators of the ore-bearing intrusions. Acta Petrologica Sinica, 26
(8): 2247 -2254 (iin Chinese with English abstract)

Petford N, Cruden AR, McCaffrey KJW and Vigneresse JL. 2000.
Granite magma formation, transport and emplacement in the Earth’ s
crust. Nature, 408(7) : 669 - 673

Richard G, Monnereau M and Ingrin J. 2002. Is the transition zone an
emply water reservoir? Inferences from numerical model of mantle
dynamics. Earth and Planetary Science Letters, 205; 37 - 51

Sheth HC. 2007.
recommended terminology, and a hierarchical classification. Earth-
Science Reviews, 85 117 - 124

Tang ZL. 2002. Magmatic ore deposits in small rock body in China.

9 - 12 (in Chinese with English

‘ Large Igneous Provinces ( LIPs)’: Definition,

Engineering Science, 4 (6):
abstract)

Turner S and Costa F. 2007. Measuring timescales of magmatic
evolution. Elements, 3. 267 —272

Venezky D and Rutherford MJ. 1997. Pre-eruption conditions and timing
of magma mixing in the 2. 2ka C-layer, Mount Rainier. J. Geophys.
Res. , 102 20069 —20086

Vergniolle S. 1996. Bubble size distribution in magma chambers and
dynamics of basaltic eruptions. Earth and Planetary Science Letters,
140 269 -279

Wan TF, Wang YM and Liu JL. 2008. Detachments and magmatic source
depth in lithosphere of Eastern China during Yanshanian and
Sichuanian stages. Earth Science Frontiers, 15(3): 1 =35 (in
Chinese with English abstract)

Wei WB, Ye GF, Jin S, Deng M, Jing JE, Peng ZQ, Lin X, Song SL,
Tang BS, Qu SZ, Chen K, Yang HW and Li GQ. 2008. Geoelectric
structure of lithosphere beneath eastern North China: Features of a
thinned lithosphere from magnetotelluric soundings. Earth Science
Frontiers, 15(4) ; 204 —=216(in Chinese with English abstract)

Zhao CP. 2008. Mantle-derived helium release characteristics and deep
magma charmber activities of present day in the Tengchong volcanic

Institute  of Earthquake

area.  Beijing: Geology,  China

E LR 2011, 27(10)

Acta Petrologica Sinica

Administration, 1 =123 (in Chinese with English summary)
3oroB MA. 1989. Tpancmarmarndeckre (IIOHABI BMarMaTHsMe I
pynoo6pasoBanun. Mocksa: Hayka, 1 —214(in Russian)

Bt Fh 3258 Sk
WL, B IR S REE, K BRI, B e R, 2R AR 2009, AR
TS BHBER R L A FEIRAE? 7RI, 28(5) : 569 - 584
2R, FEME, T/ 2007, P10 FAS IR K ) ) A RIS
PARZEAR. TR, 15(3) : 314 -321
ZEWRAE, JRDOSC, ZRIERE, XU 2002. JIPEHoCEfR3UE LA
A R T 2 A Sm-Nd [) 057 2 1l 249 B LR b b 1 3 3. b
Fl22 37 (3) . 264 -276
P, 2010, 2 Z U BEA AT (0 AL S A 3. 200
A6t E BT 1 - 183
B HEAE BRA R, AR, R, ZESCHE. 2006, & LE kA 4
B HIEA R —xt A A B YR ORI AR, A A R, 22
(6):1672 — 1684
BIRAE ) BUE A STREE, BRI, I, R, VOJT. 2007a. i
EICRAR B VE FH——FRIE AT 5 B AMIE Y. b T 2%,
(3), 165 - 183
B OB, BT 2007b. B
53 (Suppl. ) :180 —226
PR, R BROAET, SEE L, AT, kA, BEE 2007c. AR
P LR 5 . A 24,23 (8) 1945 1956
B, FREE, SE, PN, PR, BEL, 55 2008a. i
FIMART R R, A AR, 24(12) : 2669 -2678
B RRAE FREE  WRaMT, 35 L, Tﬁﬂ% TR 2008b. RpfEvE L
BEA TR IR ARBTG5 A 243,24 (3) : 447 —456
BHRAE ) FREE, BROMT, ZEBST, BV, WL, SR 2009. B
FFm AR TEA S8, dba o AL, 1 - 177
B AR PR VPR E R, AR AR, 2010, R ARIE A5
Frak. AR, 26(8) : 2247 —2254
WL, 2002, REM/NEERERT R PETRER, 4(6): 9
-12
TRFE, EWSk, Xk, 2008, o[ 7R FHHE LI IY )1 1A A 1 iy
S A SRR, MRS, 15(3): 135
BRSCHE, e, A e, R, B, SR, T, ROE,
Wy, JEARAE, BRUL, 2, 2RISR, 2008, AR X AR AR A
Pl L PESS Y A Y —— D AR L A R . AT, 15
(4): 204 -216
AR, 2008, 15 i L X B AR I Y S0 R JCRR I B B 2 v sh F
I8 AR S U b E R R b B SE AT, 1 -123

A FEA S S,




