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Ti) STERIFME. (La/Yb), ik 29. 82~84. 94, F Fi A L% 3¢ BOBL B A #3 vik L 49 REE B 43 B 203 8 (8 4 BE (5
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INNTEER B IN A shoshonite =M AEAHEZ
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B804 B 2 T (Morrison, 1980; Pecterillo, 1985).
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Fig. 1 Simplified geological map of the northwestern Tibet Plateau(modified after the 1 : 1500000 Geological map of
Qinghai—Tibet Plateau and adjacent area)
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Q—Quaternary System; Np—Pliocene Series; K;—Upper Cretaceous (detrital rock, volcanocs) ; J—Jurassic System (detrital rock, limestone);
Ts—Upper Triassic Series (volcanics, plate); Cp.3—Mid-Upper Carboniferous Series (detrial rock, carbonate rock); C;—Lower Carboniferous
series (Detrial rock, intercalation of coal or volcanics); S;—Lower Silurian Series (detrial rock, intercalation of volcanics and limestone) ; Pt—
Proterzoic group (Metamorphic rock); Ys—Yenshan Cycle granite; ¥,—Variscian Cycle granite; B—basic volcanics (including potassic basic

volcanics) ; o—ultramafic rock; Yv—crater; F—Kangxiwa large strike-slip fault; numeral—showing the isotopic age of the potassic volcanics
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Table 1 Isotopic age of the potassic volcanics
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in the northwestern Tibet Plateau
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1000X 107 °F1>500 X 107%) (Foley et al. , 1987),43
AWM E FEHKME T REE R RS S K (Frey
etal., 1978) IR RF R KILERREELT T
AEBRESREANERERNTY . FHEL, EE
FL b XK LA B Mg ™ fEL R 5 (0. 62~0. 64) , 1 & I
B RERA A g ik (B BB SE, 20000, HTEE
W, B BRI A B BT R S AT 11, 06~
15. 67kb, M KIEEE R 36. 5~51..7km , T F#r iR
BEA 1114.2~1260°C. #4E Mg/(Mg+Fe> (Na,O
+K,0)/AL0; and SiO,-(Na,0+K,0)/ALO; ¥ H|
B (B 2a,b), EfTREHEH ALE, FELAREA
L AR 5 ) Mg ™ {8 (0. 62~0. 64) FIAXR Y SiO,
EEB (44.83%~47. 66 ) R B THARX HE AW
H. TE Si0,-K,0/Na,0 E (E 3) E, 7] Il H K,0/
Na,O JLF 3> 1, H A4 5 P 78t 5 55 2088 5 2k 1L
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Fig. 2 Mg/ (Mg~ Fe)-(Na,0 + K,0)/ALO; (a) and
Si0;-(Na,0+K;0)/Al,0;(b) diagrams for the potassic

volcanics in the Northwest Tibet plateau
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Fig. 3 K,;0/Na,0-SiO, diagram for the potassic volcanics
¢ in the Northwest Tibet plateau
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I —Average composition of some shoshonites; I —average
composition of some absorakites; I —average

composition of some trachyes and latites of the World
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Fig. 4 *"K,0-SiO, diagram for the potassic volcanics
in the Northwest Tibet plateau
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! (#& Turner et al. , 1996)
Shadov‘s"r area showing the composition area of the post-
collision potassic volcanics in the North Tibet

! (after Turner et al. , 1996)
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BAVER: AXLEFERELWT Y. 1E R
T EN AT ERSHI, FEE B MmN
REH . A AR AMNEREARE. T
IATRE R MBI B IR (LR 1 -4~6) . BFHE 4
e RERH B S A A (enclaves) B BT N
Eng. z3-s1.25¢ WOuo. 124096 FSs. 50157+ 1B 1B W 1 -3 8
YA T T8 & 2 5 A I B AR A BT .

YE 4t 44k (enclaves) , B & AL 53 4 Fosi~rs Fage—ss £
RS A Foso~rr Fags—s» WA RIELCIBI N ER
B RAF R TP GRS, 2002) JERPE LRI
TS A B &R 4HRL AT PR B4R 0 1 2R 3 i O A
PRAE R A H A K Foremso Faromn o BLAL, WD
B 5 MgO M ## A (Foy, Fas) , B AN B #b18 /5
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Fig. 5 Chondrite-normalized REE patterns for the potassic volcanics in the Northwest Tibet plateau
2 HHREMLEEEAEFEXIOOREEMKRLFSH
Table 2 Major geochemical data and trace element abundence (X 10 %) of the potassic volcanics
X RV pAR ok i BeT - Vo 8 TER Tt
LREE 549.71~613. 69 | 566.54~707.7 663~799.4 451.3~842.5 502. 94~539. 51 500.72~691.2
HREE 28.12~30.7 - 11.12~25.86 22: 77430 23: 1=81: 2 16. 7~22.7 29~~34. 8
LREE/HREE 19.55~20.13 27.34~50.95 26.65~29.21 23 1512 16.7~<22.7 14.39~22. 23
(La/Yb)a 43.5~46.7 63. 54~170. 44 71.24~178. 44 29 82459, 87 44, 95~84. 941 45.79~70. 45
LILE 4203653589 46003~62510 | 46514~50123 35791~46583 33766~36981 35221~38640
HFSE 11721~12689 8258~10883 8611~19913 12575~21624 12116~24380 12234~13988
- LILE/HFSE 3.22~4.57 4.23~5.94 2.34~5.7 1.66~3.05 1.47~2. 95 2.61~3.09
SEu 0.13~0.19 0.88~0.99 0. 22~+0.23 0.27~1.13 0, 9~1.901 0.71~1

7. BRAIPR A 3 BEYE Boynton, 1984, JEAAM ISR FEE #E Sun %%, 1082,
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{QE Ejél:% E?‘*ﬁﬁﬂﬁﬁi%ﬂ? Ab4o~48An44~55
Oris. B KA—HKE L RIKEHBLKA . B
FREAABKRARER HRHB/KARS N
Ab2‘5~70.8 An,, 6‘~45 7 Ora 1~97.4 0 %H‘%I%ﬁajéh%%
BAFCRT 0 R I BT ABs s Ao

Or7' 9~62.20 i

2 PR B3R

PO Bk & BP0 4 88 Jf ok 1l 55 (shoshonites) DL
EE4% LREE #1 L ILE (K,Rb, Sr,Ba,Th) LA R
§ = # HREE #1 HFSE (Nb, Ta, Zr, Hf, Ti) %
JTLENFFE. LREE B9+ EH 451..3X107°~842.5
X 107%, ZF BB A B 214~4oo|;1%; HREE #j 3%
B 11.12X107°~34. 8X107%, {LAERRIFE 10
~30 %, H(La/Yb), Bk 29.82~84.94 CREH
AN E 123. 1 F1 170. 44),
B4R Bk LA Bk B — 3R ZLE E A AT E A g
X (Foley et al. , 1992), =iy LILE/HFSE #£/R T
ERRERKIERE  WATERET #E XMHTE
fE AL B 5 I8 X P9 % HFSE f9 7% & M F X
(Conticelli et al. , 1992; Peccerillo, 1999 ). £k
WARETLEMFEERFEMBRFSEE 2 B
R ,,
- 8K L BRI 7 B AL B9 REE B2 45 B

+ 1000

- Dungen et al

ERFERHFREX

KN I4LBEM M LREE & 6 &, {1 76 3 46 3 X
R adn X & X) BE4A HREE W E 75 (B
5) B K LAY 0Eu {8 (0.13~1.01),8Eu 55331
ERMEANASBERAALE,JEu<<] EWRERE
XZMERESENH Eu 78
1999) , 8 J5 K 1Ly 25 3 J 4 @ AR v AL R B T R Bk
M E S EFH B Nb, Ta, Ti A5 % (& 6), —#
TA R A L o B kLA B B A AFAE (Turner et
al., 1996% Wilson et al. , 1999; Gill et al. , 2004;
, 2005),

(Turner et al. ,

3 B kMEMEE&E

3.1 EREHEERA

PR KIS R B TR R AE N Ho S A AL 4R
THNWTER . SF AL E R E4E LILE AEE
T 5 HFSE, L K i itk 7™ 4 B9 8% 89 Ba/Nb L fH
(40.84~97. 28), Bl B & T 28 FEIEA Nb/Y H
fE (0.9~3.3) HRILT & Shbhi %5 K AF A B RRAE
(Fitton et al. , 1988; Temel et al. , 1998), HjE R
& B?ﬁtE%ﬁ”ﬁ}(llJEE shoshonite &%, Z R FIAE
i 5 AR A L R AR L IR R TV B B kb
% (Morrison, 1980; Peccerillo, 1992)., #E Th/Yb-
Ta/Yb F (ThX100)/Zr-(Nb X 100)/Zr 5| & E,
A58 X 88 Bk WL & A T8 1 R B kA K (BT,

100 1
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- i
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@

RbBaThU TaNbK LaCePb Sr P Ner HfSmEuTi Y YbLuRbBaTh U TaNbK LaCePbSr P NdZrHfSmEuTi Y YbLu
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Fig. 6 Primitive mantle- normalized spider diagrams for trace clements of the potassic volcanics

in the Northwest Tibet platead
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Fig. 7 Th/Yb-Ta/Yb (a) and ThX100/Zr-NbX100/Zr(b)diagrams for the potassic volcanics
in the Northwest Tibet plateau (after Wilson et al. , 1999)

BB Ce/Yb Hi{H (131~366)F B B 18 T KM
IR AR 5 I WA T X 5T R A Bk L s
(Ce/Yb HL{EH << 45) (B 8)(Gill et al. , 2004),
#& K/Ba-K/Rb EI A F8F 5% X 8 i ok W& XA T 5%
IUHIEES k2, IET0 Turner 22 (1996) T8 B WY
TSR BRI A B R S LB (E 9D
3.2 MR RX4HAE

M3 ALK CRETE B, S & dL AR A FE 8D 18 A
RGBT VERY®'Sr/*°Sr ["*Nd /" Nd [ AL & /P 73 A1,

400 ,

100 3
Yb(X 10)
B8 PR P AL E e Bk LA B Ce/Yb-Yb I
(# Gill et al. , 2004)
Fig. 8 Ce/Yb diagram for the potassic volcanics in the
Northwest Tibet plateéu (after Gill et al.., 2004)
Kb 5 K4 FRRTE Ce/Yb tE{H 46.5 4L

Continental/ocean dividing line lies at a

Ce/Yb ratios of 46. 5
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Fig. 9 Ba/La-K/Rb(a) and K/Ba-K/Rb(b)diagram for
the potassic volcanics in the Northwest Tibet plateau

MORB— £ & #1 5 9K (#& Nelson,1992)

MORB—CQkcean island and island arc (after Nelson,1992)
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W58 K B89 B K LA B R 9% Se/*°Sr AR )
MNd/"Nd HAE (T 3)., BB FRAE S OB Y Hb i@ 1)
BEER, W xEXLEERTE Rb, B Sm/
Nd H{E M & A B JE X (Wilson et al. , 1999; Miller
et al. , 1999),

F3 WREFLEFRALE Sr-Nd FLFEILE
Table 3 Sr-Nd isotopic data of the potassic volcanics

in the different area

X FRVE R EEik BT 1 FE %
R 8 6 4
HSe /555 0.708072~ | 0.708628~ | 0.707755~
O 0.708216 0. 708974 0.0.710426
0.512216~ | 0.512192~ | 0.51196~
143 144
e 0.512315 0.512403 0.512439

TEYSr/*5Sr-"*Nd /" Nd & F,18 M HE G i % 5%
S E DM, HIUM fl EAR K, WA+ T EM I,
EM I i #5550 X Z ], 7 2ok B — 5 £ g iR
XCE10), EREE X 581 AFTBUS KL X
2 1 Rl 61 2 B4 K (Williams, 2004) K& #4%F , i
A FERF IR A LENFAMLE RS R
(Peccerillo, 2003), #£ Rb/Y-Nb/Y & I Rb/Y b &

AIEEZAEY, X RFGIERZBSEY FRHZA
(B 11)(Temel et al. , 1998), BATIANRZRE 14
K B AR 7 S R LR B AR & HLO I A BR
BAECENBEEEAAHATR M5 HEGETER
(HFSE), 78 BUa P M it 2 2T Kiis
A B 2 F (Suncontinental lithosphere) ) # 12 T 7=
AEEME, XFE BEEZEKIEEGWTREN
T KB H A9 7 5 (Nelson et al. , 1992; Pe-Piper et
al., 1992), NI HFWBBETHRALEESE
LILE.LREE,Nb-Ta-Ti fi 5% DA & & Sr. & Nd #9
[l 2 % #b 3R 1k % % (Foley, 1992; Peccerillo,
1992; Wilson et al. , 1999) . % & £ #hi8 S AR KR E
(1%~3%) HyAR 43 Bl B A JE B4R 5T & 9% ( Foley
et al. , 1987),

BAEZH WK LA Nb-Ta-Ti i 5% #)
HISHIEBHKRRT WEE L HETHEOTARK
ERERF Xt Nb, Ta, Ti £ & 89 2 B R 2 08 /5
it E A1 BB B FEFR AR M R L 3 3R 13 HFSE, T
ok WA L Nb-Ta-Ti fa B % (Foley et al. ,
1990; Pearce et al., 1994; Foley et al., 2000),
PR X kIS B ECe/ YD L EBE R T IR X B3R A&

& A A (Gill et al. , 2004),

X5 Turner Z£(1996) B H 4

([CH B.E. @ R Kangxiwa LA ] Ly ey 4
s WHEE)aAshikule DR ALE ok L E B RS A
bale +§ﬁ%hmwi WHE A, M Yb-La/Yb BT
] North Tibet s -
0.5130 | B BXFPE Centralltaly| A >BIFEKMEALAEHKA T
05128 EEMMEBERX, Hph— 0] gk
Z  [EAR BE| TEHREEMMG LGS
= 11 Y
3 o126 - EEMIT] 8 VR X (B 12),
" osie | — 4 80 kLA R L
0.5122 | B
0.5120 F Ly el AR A F R A R AL &
1 I I A S B 1 —_ "
0.7045  0.7065 0.7085  0.7105  0.7125 o71as THKWEERMFHRE—
"Sr/“Sr ngﬂﬁéﬁm%WsE%ﬁ%EE
3 1] P
Bl 10 79 s Je 340 B okl 5 59 Sr-Nd 7] Z B #f (B Wilson %£,1999) TR BT A S B

Fig. 10 Sr-Nd isotopic diagram for the potassic volcanics in the
Northwest Tibet plateau (after Wilson et al. , 1999)

AP LE 1), X & F
shoshonite ZR 51 5 41 5t 2 1 ok 1L

DM—% #i #8 ; HIUM—R A 5 (2SU/*Pb) (L E M IR K EAR—R AW EM T — g4 AR TIEI AN % . dTA
LSEM I —E £ 1 ;Crust—#15% ;B E. — 3k S ; (3 Wilson et al. , 1999); JHE X —K ﬁﬁ@ﬁ%ﬁ%%ﬂﬁ ’ﬁﬁiyﬁ

1t (4E Williams,2004) ; & K — & K F) H ¥ (3 Peccerillo, 2003) .
7 == 43 »‘]‘]] v S
DM—Depleted mantle; HIUM-—mantle source having a high (2 U/2Pb) ratio; EAR—East (7'_&' i@‘ E ﬁ U‘J 2 & r ﬁ jfﬁﬁ_j ﬂ] }i

Atlantic Ridge; EM I —enriched mantle 1 ;EM I —enriched I ;;B. E. —Bulk Earth (after Wilson et %%’J E% ?’Jq *4%‘35 i, %ﬁ%ﬁ@

al. , 1999); Shadow area—North Tibet ( after Williams,2004); Dotted area-Central Italy (after

Peccerillo, 2003)
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Fig. 11 Nb/Y-Nb/Y diagram for the potassic volcanics in
the Northwest Tibet plateau—showing vertical variation
trend produced by subduction zone or by crustal

contamination (after Temel et al. , 1998)
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Fig. 12 Yb-La/Yb diagram for the potassic volcanics in
the Northwest Tibet plateau(after Miller et al. , 1999)
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Fig. 13 The model of lithosphere delamination and
generation of thepotassic volcanics in the Northwest

Tibet plateau(after Xiao Xuchang et al. 2001)
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Geochemical Characteristics of the Potassic Volcanics in the Northwestern
Tibet Plateau and Its Implications
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Abstract

The potassic volcanics of the Northwest Tibet plateau belongs to Shoshonite series. The K/Ar isotope age
varies from 0. 28~7. 79 Ma, being a part of Late Miocene-Pleistocene. The K,0/Na,O ratios are almost more
than one and Mg” ratios have a wide range from 0. 51~0. 64 as well as have lower contents of Cr, Ni (all less
than 326 X 107°%). They represent the products of magmatic differentiation of varying degree. The potassic
volcanics of the Northwest Tibet plateau are characterized by highly enriched in LREE and LILE (K,Rb,Sr,
Ba,Th), and highly depleted in HREE and HFSE (Nb, Ta, Zr, Hf, Ti). The (La/Yb)n is as high as 29. 82
~ 84. 94. The chondrite-normalized REE patterns are LREE-riched type of dipping steeply to right. The
primitive-normalized spider diagrams have distinctly negative anomalies of Nb, Ta, Ti. Besides, the potassic
volcanicse have higher ¥ Sr/%Sr ratios ( 0. 708101 to 0. 72002) and lower “*Nd/"“Nd ratios (512192~0.
512439). The geochemical characters mentioned-above indicate that potassic volcanics in study areas should be
drived from enriched mantle sources. Their higher Ba/Nb (40. 84~97. 28), Th/Ta and Ce/Yb(131~366)
ratios and lower Nb/Y ratio (0. 9l~3. 3), as well as other characters shown in discriminant diagrams of Th/
Yb-Ta/Ybh and Th X 100/Zr-Nb X 100/Zr all suggest that the Cenozoic potassic volcanics are orogenic volcanics
formed at active continental margin. Even though the calci-alkalic volcanics associated with potassic volcanics
also formed at active continental margin, but the former are related to subduction in early stage of orogeny and
the later are products formed by lithospheric delémination in later stage of orogeny.

Key words: Tibet plateau; potassic volcanics; enriched mantle; active continental margin; lithosphere

delamination
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