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Liu WZ, Huang YL, Pang YM and Wang PJ. 2010. Diagenesis of intermediate and mafic volcanic rocks of Yingcheng
Formation (K,y) in the Songliao basin; Sequential crystallization, amygdule filling and reservoir effect. Acta Petrologica
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Abstract Crystallizing sequence, amygdule filling features and reservoir effect were studied on the intermediate and mafic volcanic
rocks of K,y in the Songliao basin by means of microscope, chemical determination and electron probe. The volcanics include basalt,
andesite, basaltic andesite, trachybasalt, basaltic trachyandesite and trachyte. Crystallizing sequence of the porphyritic crystals is as
follows. The earliest is olivine (Ol) which is totally altered into serpentite ( Srp) , iddingsite (Idn) and magnetite (Mag) left a frame
of the olivine. Pigeonite ( Pgt) crystallized simultaneously with or a little bit earlier than plagioclase (Pl) because Pgt inclosed/
intergrowed with PL. Following the porphyritic crystals, matrix is composed of fine-grained piled-up Pl needles infilled with micro-grains
of 01, Pgt and Mag as well as glass, called tholeiitic texture. Crystallizing sequence of the matrix is Ol/Pgt/Mag—Pl—glass. There
are two kinds of amygdule, mono- and multiple component ones. The mono is silica or calcite with growing rings showing increasingly
sized particles inwards, which is preferred to be interpreted as sequential precipitation of a post fluid. This can deteriorate the reservoir
quality. The multiple ones involve in the associations of Srp/chlorite ( Chl)-glass, quartz ( Qtz)-calcite ( Cal)-saponite (Snt), and
Qtz-Chl-Cal. They arg made up of hydration of glass in solid state through four steps : fresh glass ( refractive index 1. 57) , hydrate glass
(refractive index 1. 53) , palagonite and new formed minerals mainly of Qtz, Cal, Chl and Snt. As a result of the devitrification and
recrystallization, secondary pore-spaces can be increased by 7% to 10% , improving the reservoir features of the volcanics.
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Mineral crystallizing sequence
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Fig. 1

Major element features of Cretaceous intermediate and mafic volcanic rocks in Songliao Basin

(a)-Chemical classification using the total alkali versus silica ( TAS) diagram (after Le Maitre et al. , 1989, fiz. B13); (b)-Shand’s index (after
Maniar and Piccoli, 1989, fig. 2); (c)-Division of basalts, basaltic andesites and andesites in low-K, mediwn-K and high-K types (after Le Maitre

et al. , 1989, fig. B15)
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BRI Cal-Ji# 4 ; Opl-EEL; Cin-E8; PlL-h-F-BAKSXRSHEA; Pljp-BAWERKA

Photo plate

1, 2-Altered olivine form serpentine, magnetite and idningsite with remaining pseudomorph; 3-Altered olivine form Saponite and magnetite with remaining
pseudomorph ; 4-Pigeonite phenocryst with polysynthetic twin and the groundmass show intergranular and intersertal texture; 5-Olivine and pigeonite
inserted into plagioclase form poikilitic texture; 6-Serpentinized olivine and pigeonite inserted into plagioclase form poikilitic texture; 7-Circular zoned
tabular andesine show graphic texture due to dissolution and metasomatism, with secondary quartz enriched in its margin; 8-Pyroxene and magnetite filled
in the voids among plagioclase microcrystal; 9-Olivine, pigeonite, magnetite and glass filled in the voids among plagioclase microcrystal; 10-Intersertal
texture shown by palagonite filling in the voids among feldspars, also see feldspar wrapped by glass amygdule; 11-Palagonite including serpentine, chlorite
and glass filled in the voids among plagioclase; 12, 13-Components of multiple amygdule show as quartz, saponite, calcite, saponite and calecite from
exterior to interior; 14-Components of mono-amygdule show as opal, chalcedony and quartz from exterior to interior; 15-Backscattered electron image show
layered deposition of an amygdule, the crust is quartz, and inward sequence is colloid calcite, quartz, colloid chlorite, crystalline calcite, colloid calcite
and crystalline calcite

Mineral abbreviations: Mag-magnetite ; Idn-iddingsite; Srp-serpentine; Chi-chlorite; Snt-saponite; Pgt-pigeonite; Ol-olivine; Pl-plagioclase; Orz-quartz;
Or-alkali feldspar; Cal-calcite; Opl-opal; Cln-chalcedony; Pl-jp-plagioclase of polysynthetic twin; Pl-fh-plagioclase of carlsbad and albite twin

1 RUIBHFETEEREHAPEHENUETR(w% ) TRIWER
Table 1

Songliao Basin ( four samples according to the specimen discussed in chapter 4 & 5)

Abundance of major element (wt% ) of the Cretaceous intermediate and mafic volcanic rocks in southeast uplift zone of

H&Ee S0, TO, ALO; Fe,0; FeO MaO MgO0 CaO NayO K,0 P05 1Ol Total TASE4
YID1-205.50 50.08 1.10 13.50 10.97 6.94 0.22 3.45 590 2.05 3.03 0.60 3.08 100.92 HEXRE
Y3D120.7 53.30 2.03 18.50 9.26 4.72 0.20 2.19 570 S.00 201 0.41 035 103.67 ZREEE

YS10-1  56.04 1.81 16.01 9.29 2.85 0.13 2.08 558 441 215 040 1.10 101.85 ZRHEEH
DS6-3410 47.26 2.58 17.45 2.09 9.17 0.14 149 6.57 2.81 2.0l 045 7.56 99.58  ZRE

R=EALRUAEER, AN RBRERY, RECVHR

EHOMREMASREROR, RANG A¥ERFLR
NEERFERR(BEREERR) SFTHEBER; HES
SRERMEE EENRA K AR RERE AR
D TR K R R EES) J1 % IR (Hiemenz, 1977),
— KRB 932 3 el 7 15 30 3B, R SR R UL B
BEMNENAEHNEE-—EER—ME T, REERIN
ERBTHER, SRETRAEELEEL. BEER—R
MEAGRT, RE(FE) ERERAEREDERE TR,
Rod ki, ERR ML SRR CRNFRHAKE,
FEESRRRERESZSEHE X, BERBIATLRI G
RECGEE SREF ML, 2EH By, XRE
CHRKBRSRT G LR, ARSI ER A EmARK
WESELH o

53 SRATHCHABE:REALERESTKESHE
£R

R KL BERE (Si0, <65% ) B T A R B H
PR YT E R KRR, R AR
ZRENGREMES(EENFERA) (Fisher and Schmincke,
1984 ; Pichler et al. , 1999) , KESVERME FRRHETIE X
g BEmENEESE, ENAAHE M E S A MMNELR
BHRER, SAREDFKRT S RKEGMEFHRIEM,
FEKEGEET H0" 5SALEHPHEERERE TR
R :2H,0 + Na* (glass) —»H,0 " (glass) + NaOH, &R L ffi{K
1 pH (EFHE (B IN) o XA AR R R EAE
B VBN, X R R T REN T REKFET WK
4 i, Brey and Schmincke (1980 ) ¥ K k 1L 35 B8 o A8 43
URT B B8 KL B KA KL BB X BB H T
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Y. KLBBEE KSR EMMIT LR AR, MR ER B K
&k BT R R AR 1. 53, T B K L B B 3T Oh R
R8T,

R XHERERREASRANPEEERTYE
Ak, AXEEKNAETRZIBHEREE, 2HAEET
BEENHEERS IR LA Mg [ Si, 05 ] (OH), (&
KB 10) FIGVEA (R*, R** )56 [(Si, Al),0, ] (OH), (EAR
11);MEHEMNEARNAFREGEKEGXLBEE(EHFK
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HOT  BZLBBEAN K, Hn £ BE W R BR 2 B A%
A YR, RS Y B RS O S
A MREHEER CHOR-FR G, B 0. 1mm ) 8557 (HPR
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REBHI R ARPENE K5 (FTREEI pH 25 9 ~7) (Fisher and
Schmincke, 1984; Giresse and Wiewioéra, 1999) . &L &E B
AR AHF T LA RBRES B P EATL
KT PEids. BELIANBEA TR REEHEENLE
B, X TR T KEEE T H,0" /EA, h T KL B
FIRAEE 3% ~10% MK B3 FRAKEE FRE
FE7E (Jackson, 1997; Svensen et al. , 2008) , YE MK G ER
B FEB RN LR, S0, T2 FBAR pH ETHE,
Y pH ARE—EBEMNERBERIE. hT Ca WRKRH
MY E ML, BESBRER S BN R RERED
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T FE PR B 22 ST 9 78 BUA 1 P 1L 78 P B R R BRI
RH B E A2 BRI (Mansurbeg et al. , 2008) . 5
PR UTIETE B B R B A4, (B0 B — e LR B RE 1L
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ZELHAER B9 TC 2 T 0 R 2% 728 o LI 31 B o A A 50 ) IR

ERmEnT e, KGR FBE Y RHF EREE 4R
BN AR BEERAERNER T SMEE G LR Mm, B
RREEEY EAREREE R 2.30g/cm’, REGEHGHE
H 2. 65g/cm’ (FGFHES,2008) , i BOR —EALRE(BAA)
AL AEGERBE /N (FLERE M) &K 13.2% , Dyda
(2005) BFsT R A A TEFG R R, KB E R AR TR
$78.4% ~10.8% ., AWMLl b, ARBEE LB AR
KL BB ORI SRS - R 2 M YRR
THEREAER (BRI ~15), 2HARNBHERBESE
(FLERHEI) BH R 1% ~10% L4 (BH 45,2007 ; EBIR
%,20090) , HARPEEEPROE RS TN HH,
W AIE N 68 2 BB A B AR & .
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B ERKFE211” TR =20 2009 £H FHE
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