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Abstract: Very low-grade metamorphic rocks are widely spread in the sedimentary basin. During the diagenetic
to low-grade metamorphic process, the evolution stage of petroleum and coal would undergo corresponding
changes with the increasing metamorphic grade. Thus, the very low-grade metamorphism has close relationship
with oil, gas, coal and other energy mineral resources. This paper first summarizes some aspects of this problem
and the new progress in the study of very low-grade metamorphism, such as the dividing of very low-grade
metapelitic zones, geothermobarometry on clay minerals, metamorphic p-T-¢ path and their application to the
sedimentary basin, and then preliminarily discusses the Triassic very low-grade metamorphism in the Zoigé de-
pression, northwest Sichuan. Studies show that the research on diagenetic to very low-grade metamorphism in
the sedimentary basin has great theoretical and practical significance in dividing the boundary between diagenesis
and metamorphism, determining the stage of basin maturity, recovering the paleotemperature and paleotectonic
history and, on such a basis, guiding oil and gas exploration.
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£ 5 THEE Y Kibler F8 30 Ji & Browne(2000) X #
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i )5 DRI Ay 4 it 8 R BB 25 1B AR /N
2.3 FRAMBIRET

K I 90 R BLAE B R L R R G v, Bl o 3
JECIR PS5 ()3 I, e A b DU IR BEAE AL () 75 2 328 3 1
B, DUk BE A Si & 8 R K. Cathelineau &
Nieva(1985) Cathelineau( 1988 )1 it iff 7T 55 4 & Los
Azufres 1 Salton Sea A R H 44, RILAIY
FNR 2 (8] B IEAH G OC R, IS JE $ T Ze ki %
X =212 AN +18 LB IERRIEX 1= —61.92
+321.98 AN, FLrpi BE ¢ AT HTC o Kranidiotis
& MacLean (1987)- Jowett (1991)7% [& | 24 Fe/
(Fe+ Mg X VU IR BL AL AL F5E 00, 23 5] 32 T 1
EARX r=212 AINC+ 18 1 ¢ =319 AINC - 69, 3L
R AIVC=AIN +0.35 [Fe/(Fe+ M) 1, J5 #
AIVC=AIY +0.1[Fe/(Fe + Mg) 1. Battaglia(1999)
P TSR A R TR BE o o, AL RE 2 1) 1) 4 1 5
K T=C014.379 — dyy, 2/0.001, FH g, 1E 7T LLF]
H Rausell-Colom %5£(1991)#2 Hi \ JG £ Nieto( 1997)1&
B ZR Ve AT 22 B Y dggy Z T R R A AR
H: doy =14.339-0.1155 AIY —=0.0201 Fe*' - H
53X 5 Bl e A b il 5 v B )iz, # R LT
TLEAE AL oy AR I 2 56 8 5o R, 76 S B
(1) N I 9 v 5 2 e 08 285 45 A DG IR 48 b Cln 67 1) A
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2.4 BRETEE b, ERE2 200 nm HIHBHFE SO Dt T Tt
AR RS R T b, R (1 = bk o8 | §

Y RPN A AP e e DU Y ViRt - S R L R

B by B0 Guidotti & Sassi (198K LEK 3 | I 3 |

BRI by 15N 3 AEIAIRIL I by 07§ 122 i :

) A 0 M FE 3 2 7T BSR40 D9 55 B , i

BECH Do ABADFFCRIL, b fE T DU WA He g ETVT SN S

EIBL (B Frey & Robinson, 1999): ¥ ¥ 3 A4 1 5 = f; : i - i R-0.85

1 by 14 9.02x10 1°~9.06x 101 A, [ Hy 20897 595 899 900 901 ;;T:\: 903 904 905 906

(K] by 14 8.98% 10 10~9.01 x 1010 A, Fi /KL i
WESE TS 5 b (M 9.00 <10 10~9.03x 10 10 A

*1 #HRATEM b, EINEHHERT
(Guidotti & Sassi, 1986)
Table 1 Potash muscovite b, values and pressure

facies series (after Guidotti & Sassi> 1986)

e bo/A DT e 5 1
K& <9.000 >35C /km
LRViS 9.000~9.040 25~35C /km
i >9.040 <25C/km

Doublier (20100 41 5T [ €4 2 BE 2 200
nm RBOETESFAE S by AT T X EORFA, K Le
MTRAMREF I EAOCHECE 2): y=390.02 2-1305.8
(R?*=0.85), .t o A8 b i, y RFEBEK2 200 nm
IO G RAAE , TF442 204512 220 nm 73975 A &l 43
I/ v HAH 2R b/ v B AH R ) 43 S AR B2 HR 7R
& JIAH B HE WA T AR B 1 — o i

RGBT IR, 38 3k 5 9 21 A 6 3 B AR SR A 1) A R
AT BB CISMD BT 25 BRI K2 200 nm 1
JEIRFIE S RE 5 X S AT R (XRDY IR A7
A &5 it B KT AE b fEREAT XL, BE AT DL 5t 4 Wy
IR AR e T (78 e, X Rea 7 s J) A R 41, #E

W A2 A L, A7 B AEAR AR R G A2 e o A
R Z N

3 AFAEH p-T-t P 5 7y ig -
AL s

BIFAE p-T-r a2« A A A FE
PR FE T 7 Cp-TO 45 A B IS 1) C O B AR AT AR AL 1
PJiFE”(Miyashiro, 1994). REEAEFAIER p-T-t B
T SR AR AR A T A7 P AT AN [ I AR e A7 R T

2 AR A REEAK2 200 nm BEHEFFIES b

HAIARZENE (Doublier ez al. > 2010)
Fig. 2 Correlation between potash muscovite 2 200 wvl
(wave-length) in nm and 6 values Cafter Doublier

et al. > 20100

MR B R CLO9 K E A RAVE T p-Tor B
530 B A b SOV 5% 5 AH 2EE I ) S
WIAEH p-T 4B 5E p-T-r P AR 1 325 20
56 MU, BAESQOID¥ A FTIER p-T-
U T VEIAGN N 3 Bl Ak G M i R v 7 A
i /553 R0 27 T AR IR B i, e AR A K]
D7 BRI A v PE ) 22 B B (Holland and Pow-
ell, 1998, 2003) 147 % 1) iF E ML 4 THERMO-
CALC JE R H — RAAHE, T E 5 1 ) 3R K88
FATE p-T-z 25 10 P IAR P-4 G 3R, W 8 25 0 B A%
) p-T A F p-Tor B CBRAR 5E55, 20030 A8 i
FITE DI p-T-r PUZE e 20578 1 A i
IREE B VI O, i W U7 AR RIS A 1 p-
T-¢ BUAE, AT DLSE L B B3 A 25 A 119 788 i FH ok 2 DA R,
T Ry PG g . (HE, BIR VR R 2T
2N FHAE i R i A Can R L s RS
R RE 7, ALK A DL SR A5 55, ML 2 R, 1R
MR ARGAL JTUA A QW Zf A A -2 A A T2
JRR FEARAG, 322 AR 40/ PRS0 P4l sl HoOK 22 Ak
THER RS, B = A% X B e iR, X H
R B RS A AT T A p- T UL rIR g

H A, 260K 2 50N HORERI FDRS 0™ 9 il s oF Cln
I IR (1) 5 0t A — P R Ay B AR P R Ay 4 U R
TSRl A 1T FE T E VBT 2 B b (H 5D RHRA
G078 T A (R A5 5% AR B AT 5 R BP: S R 1Ak
HAWDEANVR T IRIRH B TTEMTH p-T
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5o B Rice A Williams(2010)FERF 5T % /K 2% i B
ZRIUFR Galway Bay-Clew Bay Hiu X i, 38 i £ 52 {7 )
FIGE G ER by (B, R T AFEEW p-T-r
DTS e AHA, e BB SR A 1 B 4% 1, T vk
SRR AR R4 1E T FOHR R 45 1, JL kA8 i 32 48 J
O3S HEWT IR, SPGB Tt
Bk, TR, Massonne & Willner(2008) Fll Mas-
sonne(2010)5% 1 Holland F! Powell (1998, 2003)
SERHR R e S T AR AR AR R
(143 TR, 30K Pl 091 P e 12 D A Aty 00 R AR 20— 11 4 % i
FHAM p-T ¥, 141 Massonne(1995) 4 T
KX Taunus L FKARAG 248 it GRS BEAIR T 300°C D8R
PIRAMK TS A FTE DI p-T B, %0 5
T A T 2 BER -5 A DN S AR 2
AIAR M, JFR I S G ST (I SRR AT T
B, S, ANDESMNEE (Vidal e al . > 2000, 20063
Willner ez al.»> 2000, 2009; Parra et al., 2002;
Willner, 20055 Jolivet et al., 2010; Kryza et al.,
20115 Cruciani ez al.» 2011) RHRAK LK 9 AL i 4%
PE (0 &P A7 B R R BE R T A A% TR 247
JAR ST LA R AR SR K S AR EAT T A
D12 B A3, ARG TH LI p-T AR T ST T & Fh
RILAS A A p-T Sl [N S L AR I 20— 11
PR TR A p-T JUE R, HE, BEE p-T M3
T A W7 b A 1l T T 5 ARAR 2 A i A7 (OO0 SL A2 AR I
URRED AR s A R 25 19 30 )32 w5, g i
A3 Bl TN B AR 72 1 (1 3 — e AL

BTARTAER p-Tor HUBHIE ¢ R &, B
s AEARAIR 20 A8 s A v AT R 38 4R 1A v 8
B K-Ar 300Ar-Y Ar 5 R L S

(1) K-Ar 80 Ar-> Ar 7

FIA K-Ar 304 Ar- Ar 73T AR AR 9048 5 1)
AR AR A BT I 5 T B AR AR A A 4
TE R4, U e F AR PRI R 2 B .
PRI K-Ar 300 A3 Ar VAT B T, oo
75 B I 2 vp R R AR 5 AR 04, sy 26
LT B = BRI K, RbSrvAr 55258 K U 1 o6 % A
2% 50 3k NJL S OF A B K A BRI R A
TE 5, iR K/ Ar [FI 2 8 RANZ 5 W+
Pt R FEE b, AT LA S IL T B AR . 4, — 28
EFAE B AR FA T K-Ar(8OA-Y A 4
U R B 2 il RN ), L ER VS A AE T2 AE SR
IR TFAAE T WoE 0 PR ) k& AR R A, i

AR NG IR B IR AL AN B S, AR A
AE LA, B n] LA A 4 2 o B AR AR R A
(1) B /N 8 B S T AR VR 1 B K AF 8 (Lee et al .
1985; Hogg er al.» 1993). EAHMAD 2235 (Lee e
al ., 1985; Liewig et al., 1987; Hamilton et al. >
1992; Hogg et al.» 1993; Robinson et al.» 1993)1E
JGHEM 2 IR T K-Ar SIS TAE, &
SE AR f K B (1) . Bt iZ I E Rt 2 3 T
FEI P A B TAEF ) 2 AW, Bk — 223y
CERFEE, 1997; AR5, 2000; SRA IS, 2002,
20045 LIRS, 20035 LRET T HIB R .

(2) ZARFE IV

FLARARIE A AR IS 20 HAD 60 4FAR
FFUR D () —FloBT (0 R AL 22 AE 1027 7 vke B Naeser
(1990 H R 2R 12 308 5 41 1 -T2 b FA s BLASKE, 3 ol
TR AT B H L, NP Y R R 3 7
it s UOAR SR R M AR S T T . AR AR i
1A SR B TR Bl KA S s A ) S AR A2 0 1 IR
SR, gl 2 AR A28 3 EL AT 3k 5, 428 3
SR B 4 B B e AT R IR . Tk
oA A e L A B S LA A R AR A 1 A LA
S TR AP A (0 b AP AR S s b P A s
J7 T BAT oAt T vk C v LBl e Bk S5 R Gk, RN
TV R Ay o F AT o g A S R DG T v
EARA], 1999 JAIAHILAE, 2001 BRNIAE, 2005 B
55,2000 EH WA AR AR BT, A2
FAE p-Tor B 5 AR IEAR 2 T I 45 s
S REHERA A Rk S W 7 1 1 g 3 — A £ 5

4 9Bl A NP AE A R B =&
AR AR 5t T 5T

JUPE G IR 55 3 e CI 30 A ) A 39—y 0L [
A7 [ K i ) AT % X B R AR L B 1 AN O
B b BRI AL 2 A A by, 0 T R R AR AR
BB RS o AR N ] 2 B A LI R
S0 ) B A i U0 (Sengor, 19845 0 IIH 55,
1987 VFEER4E, 1992), B H AR M) 3847 & — &
DL AR I B 0 0 #A T D da . R INF, 12 1 XS Hb Ab oy
P27 ) 32 380 %) v AR B, T R R ST R 3 R A BRI S
PR B N = E I HLIX, 5% R 3 I 1Y B B AR B
ORI T Ko R 9 =0 H DRt i i A 37— i 400 b [X
T 5T T BIE T, 0T ) A AN 5 G X
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(R IR & 5 FA AT I v JsU i AT vl = H58 2
6 ERVAR K A0/ e P S ER S L =

R S BRSO A 3
(R AN IR, AR BT ] LA AR 3
“HAH SR 40 50 Oh T — 2D R AN A DX A
A AR, H Ak B 7 B R A FIAEDY )1 A5 R i B
TS ML ER T BHH a2 1 H 7L T35 IR 56 B
P ZALIRET 012.8 mDo B A2 T 1B Hp G 3 1 [X 3 <
RS RNE S SHOE, EFmEE NI R
MHFECEAATIX AR S | HEE)E L E L =&
R DO I BRI G AR WA A, A8 T
W BB Btk R B R: @© AR A 4 5 T
SEEH LA S BT T e T R I AR AR
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