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The modes of occurrence, characteristics and distribution of silica aggregates
formed at low temperature and low pressure
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Administrative Center, Beijing 100013, China)

Abstract: Silica aggregates formed at low temperature and low pressure (LTLP) are distributed widely in the
world and have aroused more and more attention for their various applications in many fields. Silica phases that
occur at LTLP include a-quartz, a-cristobalite, moganite and opal, often as various kinds of silica aggregates:
opalline opal-A, cryptocrystalline opal-CT/C and chalcedony, cryptocrystalline-phanerocrystalline granulous
quartz aggregates. These silica aggregates could exist in host rocks with different geneses; however, there still
exist some discrepancies and regularities in their occurrence and distribution as well as types and ages of their
host rocks, which can provide some guidance and reference not only for the development and utilization of these
resources but also for the discussion of their genesis. In this paper, discrepancy and regularity were summarized
based on the available references. Besides determinative influence of geological environment on the existing form
and occurrence of silica aggregates, the environment plays an important role. Thus, we should combine parage-
netic minerals which can reflect some information of geological activities to evaluate the existing form and occur-

rence of silica aggregates in specific regions.
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BARENMIKERRE S HEARERAEMFEGEEE, 1987; Heaney, 1994 E1E)

Table 1 Common silica phases forming at low temperature and low pressure and the characteristics of their crystal
structures Cafter Wang Pu, 1987; Heaney, 1994)

(cristobalite)

(LPINTES

P4;2,2 5% P4,2,2

A REA e 7 [l iz gk 1
a-fd o P3.21 (KT M a=4913 A,

Casquans) | P321 (HTB) 5. 405 A
o« HE B S8 (1) e A TR AT 2 5,

i“flllt " (30‘C} 0074,[)69 A .
€=6.926A

B RS SR PR B 3E

ENGEAE R N F Y ok

- A T Ay e MX-1 i 3% :
*BERA g iulipiadinion BER | PO iR B =00° |
(tridymite ) A PO-n %5 9E(n=1,2,5,6,10), A MX-1 B 3E(f) B =91.5°
EART ORI p N T i ’
a=8758 A, b~4876 A,
R it - c~10.715A.
Gogeaie) | TR 2 HIT B =0008° AhULHE

EEFIES Eu

HIA Copal)

T, AR A AN R AR T 1




2, Ju ke

150 il k& %354
F2 REREZSUEESHFNEZFEGE Flirke ef al., 1991; Graetsch, 1994)
Table 2 The main characteristics of silica aggregates forming at low temperature and low pressure
(Cafter Flirke et al., 1991; Graetsch, 1994)
g FU— R— TR e - _— At
SO B i kL ok i FRE
e R e EEA E A ol 2 B It NG| AT ELR ) AT (We/%)
A A8z
. R A7 5 (wquarts) >50 pm
il = (TRIN —
Iha — A1 -
froRLA (oquartz) 20~~50 pm
AR ho — <20 um KR —
(u-quartz)
[Rl BT : 3
o | (1101 & [100]
_ Wi — WA | 5 i b
(FATEYE) T il Fi % 50~350 nm: | g4 4k 4k 4F
(length-fast (A b4k KPR — | g B4 ¢
chalcedony) FHEAD Mk 100 ~ 0.5~2.5
200 nm b (o S T
G S ERRR
= 3R ) T - ) .
tdor | o 28 R | e
=3 “:.:;ﬁ,.. ST - L - =
. chalcedony/ ( o ﬁ 2\ 100 200\ yy 4t 4 45 s R
[ I FHEAD nm g
" Quartzine) i
o os | i (10) & i
— RHEEL — 2o PO MR, sk 131
K, AE A N
49°%E F o
S-S w1 e )
— PR 4o o - £ B ~
Opal-C Jr A gE ik P ER 10~100 nm AR Bt ZE 1 1—3
WY [110] 75 1]
1t A 10~100 nm FE A1) £F 4 IF e 3~8
JiAa g/ EIN
Qpek-Cl e
3w Ptk BRIk ER Lyp s ih L NS T
Opal-CT 1~10 pm AR BB | e e
-"— wa, G - 4 b AT At g})\.}:& {'i’% &;ﬁ%{]'\'; #
il Opal-A(G) O REAE | il | edn WA 10~12
i3 I raarn g EP &tk

10 pm FIEEEROIREE 548 (Williams ez al.» 1985); 73
— P )2 H I S P TAT AT A 2R 2 4 R B IR
BRI, X 2K opal-CT X FR M IE 4% J5 £ 9% (lussatite)

(Cady et al.» 1996).

Y5 opal- CT AHEL, Opal-C " A7 1> 45 ¥ £ % 14 45

Ky BT v B A A v BTG T 50 9% 05 Ferhr o fi A7 %
RIMERVRCR A (A 20 ~30% )5 JLF- 28 A o Ji
£ 9e B 45K (Jones and Segnits 19715 Graetschs
1994) . Opal-C — 1 IR AR 4R, AR PR oy £
7 A1 9 (Jussatine) s H1 T opal-CT F opal-C 2Z 8] ¥



BT

FAPHA R ARIRARIE AR AR I 7 AR AR B A 151

a_ Opal-/ b oOpal-CT

o BRI I GRA)

2 -;‘- R <,

B 1 ARIRAR A AR A AR R B 45 4 (B Graetsch ez al . » 1987; Herdianita ez al . » 20005 Rodgers er al.» 2004
a~b HHERBE R c~g WIELMIEE R
Fig.1 Microstructures of different silica aggregates forming at low temperature and low pressure
(48 Graetsch et al ., 1987: Herdianita et al ., 2000: Rodgers et al.» 2004)
a~Db are SEM photographs; ¢~ g are micrographs under polarized light
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Table 3 The occurrence, characteristics of host rocks and resource distribution of common silica aggregates forming

at low temperature and low pressure
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Continued Table 3
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SRR T, T LU SUE A SUBE IR 6 fe 0 L,
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BN K o XN IR 2250 A AF 55 74 AF SR ZEREL T
RO VR E L B A 0 40 b0 4%, b S VG BRI
1R FEAR LL P 7 7 A1 6 8 K (Johnson and Kammer-
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FAT ET Y IR 25 0 1) B3 i ot T 3 30 52 BROIR L B
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VIEZE INTR B S i 7 D N QIR Y e 1D QT
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D opal-An opal-CT/C~ #Hif A7 FIAT 98 5 b 47 71
B AR IR 8 K s (FE R LA %
LA 22 25 L TS 8K e A O 1R LT B2 B
o, Hod DL A AL R O L (Gotze er al . s
2009; FHIAE, 2016, AT AN 7 SCHK 2 B 3 3 v] TR
J8 T A 3 BT 58 1 (Moxon et al .5 2006, 2007)
(PEWLATSL 2.2 A1 2.3)0 BRAN I HL X A0 (il dn -k 5
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FPRT K R 2 L — T 1A T AR AR B I I
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71,2015 S, 2015 .

P2 KOS 11 B o — S it TR R A S 4 B
T 5 ORI AE 5 A6 B vh DAL I AR 3 0k A Tk A
G EHCK B K KR KRBT RAE.
kAT S AE ARz, B B A R A E 1 32 2
FEHLR 2B )T AR P AR, LA K 2 T R
T AR, 2012; ¥ K1, 2013; #E S,
2011)-
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Bristol Hb X I 3 U8 v Hb X | 4 % 30 5 0 B, 4
Thuringia #u X J 7 H (1) 3 36 2 W A7 76 A0 KA e
IEAE, AN i DX AR ZE 1 U R b e i T A A
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TR D WO R AR, 19835 XU R 5%, 2009 FR4x
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BRRDIR AT 9B A AR A, 7RI S80S I 40 L A 5T
R AT B SO AT YR . A e als
BAIE TR ot Al AR I, O oK 2 AE
AAREE =2 R A RAAAE H (Sojka et al.» 2004). H
5 SRS T 1 3 7 g 3K R I L 98 2 W 5 o
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Brf e A e W A A AR
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DX, 12k X P B 11 L3l 3 2 AR A A D AR o
it S B B IR 2T 2 S5 R 1 REIR A S B A, e A 3
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(1840 Ma)« Xl (2 720 Ma) FIALSUEE K (3 480
Ma), Hil & 4F W8 K 2 73 A 48 K i —Jc il i
(Willing et al.» 2003; Shigley et al.> 2009; Eggle-
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