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Abstract Based on measurements of thickness of lava flow and sizes of the vesicles at the top and the bottom of the lava flow, the
palaeoelevation of Heikongshan lava flow emplacement in Tengchong volcanic eruptive field (SW China) at the Holocene times may be
calculated by a relation of the palacoatmospheric pressure with vesicle sizes in the lava flow. The lava flow, which could be used as
paleoelevation calculations in Tengchong, had to merely undergo a simple and clearly recognized history from eruption, cooling to
emplacement without inflation and deflation based on the observations and analyses in the field works during 2009 ~ 2010AD. In
theory, the best fit thickness for the lava flow to the calculations of palaeopressure and then palaeoelevation is about 3m, which could
produce one bar of palaeoatmospheric pressure at its top and two bars of total pressure at its bottom. In fact, the basaltic flows with 1 ~
5m in thickness have been used as candidates for the calculations of palaeoelevation in the Heikongshan lava flows of Tengchong
volcanic eruptive field (SW China). Unlike the measurements of the thickness of lava flow in the field work, sizes of the vesicles at the
top and the bottom of the lava flow could be merely determined in the laboratory, the most accurate technique of which is 3D X-ray
Tomography in situ. We have carried out the analysis of the sizes of the vesicles at the top and the bottom of the Heikongshan lava flows
by microscope observations, based on a conversion from 2D to 3D by calculations. The final calculation results have indicated that
palaeoelevation of the Heikongshan lava flow is about 1713 ~2613m. On the basis of comparison between actual and calculation
elevations, our calculated results could be accepted. Outcrops of the post-collisional most primitive lava flows are widely distributed
across the Tibetan Plateau including its interior and margins; there are more than 50 sites of the Cenozoic volcanic eruptive fields in the
plateau. Most importantly, two active volcanoes erupted basaltic lava flows in 1951AD and 1609AD, which is located in the NW and
SE of the plateau, respectively. It will be expected to shed light on the uplift history of the Tibetan Plateau by combining of the
technique with geodynamic setting analysis.

Key words Palaeoelevation; Volumes of modal bubble sizes; Uplift of the Tibetan Plateau; Tengchong volcanic eruptive field in
Yunnan Province (SW China)
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Fig. 1

Paleoelevation estimation based on measurements of basaltic lava flow (after Sahagian and Proussevitch, 2007)
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Fig.2 Cross-section characteristics of the basaltic lava flow (modified after Sahagian and Proussevitch, 2007)
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() B BE XFRA LR SRR SR 15 A
Ui IEE TR Lem BTN RE IR 22, S0 0 & T RIR 24
33m, AH T N M, U SR A R K (inflation ) SR 45
(deflation ) 1 FH R B0 A i S B 5 15 25 4 10em, JIB A fe 2%
oYE I AR 22 2 330m, BEANIF ST R B, BE i S B
10em DL b 5 U % B A8 4k 19 g ik (inflation ) 3% 0k %
(deflation ) 1F i, 23 XoF I 25 Ak A0 3500 T 45 ) 030 o3 A 72 AR
WISz, R, 763 H IR LT 0 R R e B
AR R 22 /N 330m,

3) &% Fae & ik LI #F 5% ( Sahagian and
Proussevitch, 2007 ) 328 « ty 5 3F- i1 < 5% 19 A% 4k, S 850
ZE T RS A R S IR 22 150m,

LA L S R O A W i KR 25, TR
R A IR 2R LRV (190)7 + (330)7 + (150)° , i
S 410m, JREE IR 2 PRSI B S AR 251
ASEAAHE (372m Fl 410m)  HRE 2RI I, R,
PR BT SE BRI A AR R ORI S R iR 2
> 400m,,

6 “Fimin TR T ARk bR T
WEgEH RS

5 BT e R BT (I, RURTRI 3Rl
R FH i AR 2 Wl v R A R TR 7 A 35 2 T 5
P R AR AR ARAE) AR EL , IR I ol B 1R R
o5 S R THIT T H Y AR AN - (1) phy T 1 Kl 2
TR TR 7 28 AT i BRAERDRE, PRIk, * o i = oy i BE
RERS 2 A AR AR A TR AR, 3 W o S e T
SRAE TR AR AR AR AR N (2) R R AR R
T TR U SR B AT T R RS, e I A 2
NSHOE A R E RO, BT 2 A R R
(o, 2 R R LA AU 45 ) #2m , LS w Rm UIARSC .
T R AU SR A A R AN W), BT e T U A
JEEH A 9 22 57 (U LR IR /) 5 9 Holr KR
AT RV o LB JEE (AR, 2 s B S U TV R 4
SRR AL . SR OE I R AN 32 U A N 3R (i, 3L
JEE R TR A5) B0 o (3) e R T i B 3R
Bty R BE A B TH AR 222 400m, (4) KL 3l
AR By LR Rl e D T i A o R 2 s e SR A
[ KL B FRTR S il g B T AL B ) 2 A0F 5
XGZ—o P I a il s 5 AR A AL K
AR I TR AT LS SR , K ol e B T B 45 R A
Sy G 6 VAR R o D B TSR — VR FE AR R o 2 g F 5 i
Lz B | [m1 RS 3 T A0 PR R e D e T L LR (L S A k)
JI1EE /e S A U (o S R R NS 9 I DR PR VA R SN
T TR 3 A R R i e D (9 R D) B T T
Firf.
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Table 1  Palaeoelevation estimation results of the Heikongshan
lava flow, Tengchong volcanic eruptive field, Yunnan Province,

SW China

JRAET(S) Bkt Viep Viase P e
JEE(m) fE (mm?) (mm®) (atm) (m)

A 0.96319  0.61315  0.745268  2613.49

1.66 B 0.96728  0.62157  0.764965  2385.73

C 1.04849  0.69208  0.826171  1713.69

TE: (1) %R 1 PSFRm RS S R (1) (2) F 1 PR
— MRV (S) W R BT AR A R (S) BYJEEEY 1. 66m;
3ABRERLCA, BAIC) AL FHEA TR (S) FAFAE A, BAIC Z
(1K ES 2 Sm. BFAMEER I, FE IORE R A 28 HUH: 0 B
FTRBURE 2 C B/KFRE RS 2920 Sm 35X Sm i 15 B0 LY, 46 5 0
(S) BYJEEFERAT S e ARk, PRRAE AR I 5 R (1) B A i o e
BEmt SR T RBEA A R BE (H) o 1. 66m. 8 BF S HUHE i 72
W RN IBORE AT (A, B C) X i A8 BB 2 3 IO o8 RS 48 2 A
R, BIEER 1 BES X AN HURE (A, B A C) TR AR RY V,,
() 1 Vo, Com® ) (B 330 T AR D5 B2 (1), H5E HH SR 2 1
LR — AT (S) BUARRIALE (A, B AL C) Byl KRR
(P) A (m) ;5 (3) W F ¥ (m) = ~8731In(P,,) +46.476
(P IR 5 (4) Tatm (1 KK =101325Pa(ffH+)

7 WS =R K LR A LA

2% SRRy s 10)7

73 o A KL DS T e B R AR R 2, 1K L
DXER T 17 20 4] B o) B2 S0 B 8 1) 2% 452 1 ) 7 3B
(XUFEME,1999) o i o AR AR LK SOl S AR R, TE 1
TUZRA-LIE-Se A o8 B KA A G, Kl
TR 800km” (5 Y b 122 144, 2000) o 25 1L 429 ik ok
L Dt 0 T 1 ol B e 9 Bh i 2 LR 24 2km Ab (2
B FIZE AL ,2000) W5 120 LA 2 i SR 2 2 L Bk
N EE (BEROAE 1999 ) o MRS I A WA f) J6 o T LA F-
w3, A AR B R EERR A, IR
LR o TR B TR RS TS A B T DR AF 5 U, RS A JEL
(ZRURSER | ~4m) i, £Ef] L Aa i Ol Bl g i
T TR, SR R e i T T B
HXZ—,

A SEAE 2009 AF A1 2010 AFX0f 23 1112 T o it i
FTRPANE 55 I A A L Bk T — > HA h SEmE A LR
TRy BRI 2K 55 s g e R S R A KL B R IR
2 F) F AT AL BV BE TR, RIS 22 D R R e i e
AL 0 AN A S i P A i 0 S R I Bl ) B A
(), TERE A B 75 YA I (R WL EE 3 ] - G 4 1
FRRE S RV AR DR, R T I ol e, DR, O g 2
TR RN BB o ) HEAT 1 0 Th 5 JEE 00 e, P AR R %
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AR (S) JEREN 1. 66m(K 1) o [RH, XFFe A3k 0 J& B2
FHXTRRE 1 KT BE 25 29 Sm i Bl Y B2 4 (S) SREE T
HIHRAEER 3 X HEah (B, A, B A C 3 XA TAEM) o 75
ISR [ R A A OG- (B D), R Jerram er al.
(2009) THE0E A W AR BN O AR T, % BB s 1 A it
JEET(S)3 MARRALE (A, B A C) B TIFRAEHE 4 AL
RS ERT TRV, AV, O 5 SRR R (D),
T B2 1A AT (S) AE/K T BEES A 22 Sm JE N Y 3 A4
BURE il R BB A T 1713 ~2613m Z R (R 1) . HET, e
it Dk M S R AR A 1961 m (B H O BA A LA e
W& LR KA KA R 0 T R332 3l AR A FRA 13T
B SRR S B TSR s AR A 222 650m, X —iRZES LiRET
ULATZA B (1R 22 KB & o Bt = mE i b il X B
LTI A A R BT AR (R 1) R B E A
T v BT TR R R B D s AR TR 2 —

N7 4R R =48 CT A6k iR B s ek ig A
it TOU TGS TS S AR AR I 9 T AR AT S R 12 )7 O
FEVRTRN 58 38 T 38 A R W7 S8 S A T AR R T AR
AL S B S O TR B, S g /N I
A AT R T AT R 2 (A S AR
FAFHETIZ MR o

8 4k

(D) TEX A HEAT [0 3 A A DR i Sl b, < 4
T R EE T REAS SR T AR AR S L e AL BT 7
A R T P B A g ol X — T ik T T R R T AR
TRl 88 i L ) 7 G e D R T 7 S, O T A i — A R T
1ol i PR A TS R R T AL i A Ry PR o 5l

(2) I U O v BE T BT ORI T X
PR ORI AR BRI . P 2R (1~ 5m JR) Y Z R
T A e T JR vy vy BE RIS e BRAEL R A s, D o T <
IRRENE T B T-BOZ Kl s =4 CT H4i 5% .

(3) 1 b J g XA A A s il s R T4 2R
FM A o i Ot BT A S L T
5 PRmE RS

Bst  EEEEAME GO R P A R 2 B IR
BB B s OCH R T, B SR R R AR R B DR AR
WIFSE B3 A = LA R WA e | X0) 0 5 SC U iR A7 3o A7 7
SCHTE s BIF5E A B8 A ST A R A0 IR ¢ W 195 ) 346 1 5 o
TR SR SO SRAIL T AR SO 3 R 4545 — Ikl
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