201243 /1, 55 184, 55 14, 16-271t O OH ROE R
March 2012, Vol. 18, No.l, p.16-27 Geological Journal of China Universities

M BRI S KEEEE X R aE A A
LRI ERBIEZ R S A5

HREHE, § E, ALK, W, BEE
MREAY WRHESTRER, WELRTRATHAHFAIREALAE, HH 210093

R RALREZ BCA TR ER AR AE AP0 XA m AL, BRI X A TE R E AL . ARSCRLIZR
AT X R ), SRR 2 B A AR o I AT A AU X B P 25 AR FT LA I SR e 2
Aii o AHEAPAT =KD RS P AEEDT JOLRE L TR SRR AS 3230 X LR ) AR LA AR TS/ K
R DA e 5B I RO rw eg b P /S P i b (1531 | 1 F VA £V a0 o NS 8 B v APAQ T o D)
BLEMEACARNE, SR CRRIEMNFE AR A — NI, WCAPE SR 25 70 A R, LR KO LA S T
Sy W 2 5, TANAL /N KR T By it L S 2 o R LR AIYT K K LR AES = Nd , Nd=HITR] {3
FACHE FEAAAE N S 8 & AR Mo ciR AR, EPE R A — G X Hoh R AR E R s CAR R T
by iy 2 LA (it B F) Ce/ Ph EU Rl 55 B/ Th EE - 578 O R B R use Wit [RI, X s 4R dmoc O Th/La LU (R BAR TR T
S, HORCE R R R T 5 R N ) ( BIN-HER A AR ), DRIl SR e A T A iR
T T T, T2 i A R G PO PR OGRS T 37e (RO S B8 AR E e BRI FAT LR RO K HES 1
X AR T B R 2 5a P AKEASERILOASE, [N, [ZRAFAT KL RS 8l 72715 S nl REE MU AE , PG ER R
b TER) AT e X A A () B A A BRI PN N I E U ER P22 R R 15 ORI A AR T AL, AN )
AREAL R EAREATK, Ph, Ze, HE, Tif 0055 SERHIE, DRI TA N HHEIR X BRIRER L BN S o IS/ Kl 455 45
f9Sr, Nd , HIla) (3 3 ARIE SRR A I (AR A AR (R ARARY) FHR3RAESE.

KEER . RERME X R HOTHEER; IRERER b ol ; [ A<D
fE 4 ZES: P588.145 XEkERIRAG: A XERHS: 1006-7493 (2012)0016-12

Crustal Recycling and Genesis of Continental Alkaline Basalts: Case Study of the
Cenozoic Alkaline Basalts From Shandong Province, Eastern China

CHEN Lihui, ZENG Gang, HU Senlin, YU Xun, CHEN Xiayu

School of Earth Sciences and Engineering, State Key Laboratory for Mineral Deposit Research, Nanjing University, Nanjing 210093, China

Abstract: Geochemically, continental alkaline basalts are similar to those oceanic island basalts, and are viewed as the
representative of intraplate basalts in continents. Here we provide a case study of the Cenozoic basalts in Shandong Province,
eastern China, to discuss the genesis of continental basalts. Spatially, the Cenozoic basalts can be divided into two kinds, the
early three parallel volcanic belts and the late small and isolated volcanoes. The three belts including the Weifang belt and the
Yishui belt in western Shandong, and the Penglai belt in eastern Shandong are less alkaline and are mainly composed of alkali

olivine basalts and basanites, which show broad ranges of incompatible element ratios and isotopic values. The small and isolated

YRS EHEA: 2011-11-22; {EEIAHE: 2011-12-27
EETH: ER ARSI (41172060, 40772035) %8
PEERIN: R, W, #02, FENFIREEAF AP E-mail: chenlh@nju.edu.cn



1] WRSEHESE : H5E PRI PR R 2 A B B - UL AT A AU 2 A ) 17

volcanoes are more alkaline and are mainly composed of basanites and nephenilites, which are more homogenous in incompatible
element ratios and isotopic values. Therefore, compared with oceanic island basalts, the parallel volcanic belts in Shandong can be
regarded as shield—building stage basalts, while the small and isolated volcanoes correspond to the posterosional or rejuvenescent
basalts. On the isotopic plots of Sr vs. Nd and Nd vs. Hf, both the Weifang belt and the Yishui belt show a two—endmember
mixing array. However, there is minor difference of the enriched endmembers of these two arrays. The enriched endmembers
are characterized by smaller Ce/Pb and elevated Ba/Th ratios, suggesting a signature of lower continental crust. However, such
materials have much lower Th/La ratios and have excess radiogenic Hf contents relative to radiogenic Nd. Such geochemical
signatures cannot be produced by assimilation of lower continental crust but by recycled lower continental crust (eclogite or garnet
pyroxenite), which had undergone early melting in the mantle. The different arrays in isotopic plots of the two belts are alike those
of the KEA chain and the LOA chain of Hawaii islands. Therefore, we propose that the parallel volcanic belts of Shandong be
attributed to the plume activity and the recycled lower continental crust be important components of the plume. Geochemically,
basanites and nepheninites of the late small and isolated volcanoes share many signatures with the carbonatite, e.g. the depletion
of K, Pb, Zr, Hf, Ti in the primitive mantle—normalized grams. Therefore, we conclude that their mantle sources have been

carbonated recently. The moderately depleted Sr, Nd, Hf isotopic compositions of these alkaline rocks indicate that the carbonated

liquids might be derived from recycled young (Mesozoic?) oceanic crust.

Key words: continental alkaline basalts; crustal recycling ; carbonated mantle ; eastern China
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Fig. 1  Distribution of the Cenozoic basalts in Shandong Province, China
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Herzberg and Asimow (2008 )
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Fig. 7 Plot of MgO vs. CaO for the Cenozoic alkaline
basalts from Shandong
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The primitive mantle values are from McDonough and Sun (1995) ;
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The average values for intraplate carbonatites are Hoernle et al. ( 2002 )
and Bizimis et al. (2003 )
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Fig. 8 Comparison of trace elemental signatures of the
Cenozoic basalts from small and isolated volcanoes
in Shandong and intraplate carbonatites
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The average values for Magnesio—carbonatites are from Hoernle et al. (2002 ) ;

The calculations for the partial melting curve can be seen elsewhere ( Zeng et al., 2010 )
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Fig. 9

Melting curve for the Cenozoic alkaline basalts from Shandong in the plot of La/Yb vs. Sm/Yb
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