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Fig.3 Lithologic characteristics of the Upper Triassic Jiapila Formation in Jiang ’ ai Darina section, central Qiangtang Basin
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W IR —TR K, th— 2R A 1, & L 5T
H I T, Bt R 88.24 m, TEHLZE TP (JRG0—)2
Q) Z b Ve s HZ B, ) LR AR i
Z (JZ03—)200) . WY R rPabA w7 E PUkLA 4y 22
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FETH A e (] 4)) A B BN AR A A B A
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32 =BG RENEFE

B0 25 (AR B 4 A AR A SR A i ORI g et (9 B
SR, MR FN ORI EE KoK 8h ) &40 1) R I b
BOREIASE,2021) o A SCLLH ASH7 41 Fi L 5T 41
PR IR ORLEE S B BEEHH B BRI C-M R 5
PR W — B TR
321 EEHXAIE

7 52 2 R AR A R TN A, iRk
% Sy DTURR ISR ) 3 A P (AL mT S AR (A, 2020) .
FE T W AR RN U BT A0 5 A AU B AR i 22
T HEITE SR £ BRI Z AR R
HARFFEWT .

1) AR R T AT

S P T T TR B 5 TR B AR il 2k
TR UETEAS RO XU RiAS S A T Rl R —1.0~
5.5 @ IE{HTEE K 0.6~3.8 @, FTEETE0.9~1.2 D,
BRI A 2.5 D F2 AT, FIARE A DL R b 4 Sk
JE . R R RPRE R (65°~70°) , S LA
AR TR E DO S SN B TIE VAV S i SN S YA
FAE BRI L Sk ErTpohy — B = B B
K, BARRHELTT

T B A LT JAP-3b1, JAP-4b1 J¢
JAP-6b1 KR, A0 75 1 BeRERUCEART 1 BB vk sk
(E 5a,b) , RiARJEEIN-0.3~3.8 @, H, BRI EIA
i LA 89.6%0~99.3% , B3R 42°~45° s PR UM S
/N, 2 0.7%~10.4% , B3RP R (O 35.9°~62.5°)
FAh AR IR, O 1.2~3.1 &, gk
RI] AR R B = A YN AT Sk A0 0] T8 IR 5T (g T e 4
2010) (&l 5a) Ml 7385 (K1 5h) o

== W /2 S B S v 1 s B R /7 < 2 S
1 =% W T JAP-1b1 . JAP-1b2 . JAP-2b1 % JAP-3b2 £
f AL 1 BER BRI | 1 BEBE BRI AR 1 BORIF
WEAR (B 5c,d) , BiAgya 2 -0.3~4.5 @, Hrp, Bk
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Fig.5 Clastic grain-size curves characteristics of sandstone from the Upper Triassic Jiapila Formation and Bagong Formation

in Jiang " ai Darina section, central Qiangtang Basin



716 IR

S

5444

BRUR AR F K, & 5N 76%~94%, 71K R 40° ~
55° s TR SRR HUAIR (R 4.5%0~15% ) ABRFPRE R
(60°~75°) ; B IF AR (5 L 28 3%~5%, RNy
40°~50°, FHASFLHE A 5 AR TP 7E-0.1~0.3 @ Fil
1.6~2.3 @, Z MR AT REAR B — A I (&
Sc) K ket = 1 N BT Sk 00T T8 IR 8 (AR A 4 45, 2015)
(5d), I T JAP-5b1 BE&h 05 1 BERSh
AR 2 B Bk BR U R (18] Se) , RiA2 S N 0.3~
2.0 D, BRERUCEAR 5 H R A 96% , PR TR il 2137
YER BN AR ERR (435118 28° F150°) M B , 5
50 4.3% F191.7% . TR SR BR824 4%, &}
R 60° o KL EE AR AR A5 4 ol -0.16 @ A
0.11 &, /K 3h J3 48 R s , HL IR il 190 38 4
B . 2T T BEAR R R = AN T Sk
5% ( 5e) o

PO 2R LT JAP-3b3 Fl JAP-5b2 #:
i AL 1 BOR SRR 2 BeBkBR R BRI 1 BT
YA (] 5, ), BiAR 3 A yi [l -0.3~2.8 @, Jz ik
PR ol TRV R B . 534 TR sh—BRBRIK
SRR A5 R -0.2~—0.1 D, 9 B Ik BR VR S A2 114 6 o,
7 0.4~0.9 @, Bk BR— B 0T SR 1Y R 8 1.6~
2.0 @, MWK SR . %ISR TR B RORAR KR
FEUCRMAR G AR (IR T 4%) , BEE53 518 60° ~
70°H135°, BRERUCEAA 7 ol 93%~95% , [RIAE I
kW B A R A i B R U B AR, {EL T BB S i T[]
VTR ST o JAP-3b3 A i 2 — B B BR U B 1A 5 i
FBER (43900 60% F145°) K T4 B BRIk R A
(43531 35% F130° ) (& 56) , AT REAR R T e — fA AT
X BT 1 IREE s JAP-5b2 FF 5 A 2, 55 — Be Bk BR vk
SRR EE KRR (4390 R 129 F130° ) /NTF2E — B
BRI SR (43510 819 F148°) (K] 5g) , Sz Ltk IR 11
I/ Ao B 2, T BB ER T I 5 PR 8 GRS FH
4%,2015)

2) ELTTAIRb AR A RE

UL DT 4 00 2 bL B B TR R R i 2 S g
B KA A -1.0~5.5 & (T ZEHTE 0~
3.8 @), WE(H A AL R 1.5~3.5 @, ZEE T 1E 2.5~
3.0 @, FHIRE S AR 0K Ry 32 o A SRR R 4R
AR (60°~70°) , KA SR 7 A AR X AR
ROk 4> VR b o B T 2l b s B MR AR SR AR 2
SUA A gy g —BEat | B = B, BRERE
mr.

— B i 2 UL T JAP-15b1 F1 JAP-16b1
FE  RARTE IR A 1~4 & 7 jhoh— SRR 45
(£940°) 9 B2 (& 5h) |, S e g i DURRRRHIE , 7T B
BT = MINETS R & A SR PER (LA,
2019).

B R FZ UL T JAP-19b1  JAP-23b1 |
JAP-26b1 F1 JAP-27b1 5 4057 1 BBk ER US4 1
BEREIF UK (] 5i~k) , RiARVE IR 0~5.5 &, kiR
W R FRE Ay, 5 R 74.5%~99.6% , £ Hy
36°~50° 5 B IF U 5 HEEIR HLARfBJE R (R
0.4%~25.5%) , #4350 A0 J5 Bl ok 20°~57° 5 734, 4
BOSA, 8 2.6~3.7 D, IR TREIR R T =
FANATZ: (& 51, 7) K = A PHFJ5 (& Sk B9 43T 18
5 (R IF45,2017) ¢

B R AR A 2 NS P R
UL F JAP-17b1, JAP-18b1 ., JAP-20b1 Al JAP-22b1 ¥
f AL 1 BRSNS 1 Bk R BTN 1 BRI
PR 51, m)  RiARVE - 1~4 &, Horpr BRERIK
SR R 55%~87% , REFEL) R 40° 5 IR B EA
AR (R 2%~16.5% ) , R 30°~50° 5 A IF-IEA
A7 LI sh K (4%~37%) , R 298 50° . KL S A
AN ARG 350 R 0.2~1.5 @ FI11.7~3.0 @, %t
LA ] RB AR = N T 2% T 3 PR (18 51, m) (J&
NIFRSE,2019) . W22 FEEULT JAP-13b1 JAP-14b1
FJAP-24b1 £, 175 2 BEBkBR A 1 BE B I7 Uk BAK
(Kl 5n,0) , KLARJEH M 0~5.5 @, BEER U EA & T
15, P — Bk BRIR AR 7 LR 25%~82% , RE %K
30°~50° ; 55 " BEWEIR U SR 5 HN 17%~73% , 1%
H45°~60° , VAR AT AR (Ch 0.3%~1.5%) ,
B R 20°~40°, HLER S AN 5 AR LTS Lo 3o
1.25~2.95 @ 12.00~3.75 &, %ISRl L n] gt %
T T i B A 1 (P15 K = 3 I T 2% 0 T 11 BR
(Kl 50).

322 BEAIFIE

B S BURE 08 A 1 M 3% 1 g JOURE 1 b 8
Ak, ] FH T 4] 5] 0 AL R 855 4R AE (Folk and Ward,
1957) o A3 32 2R AR F0 FIR A8 2557 ks
7 (M,) Frifedm2s (o) B (SK,) BV RE (K,) SRR

1) SEEpRAR AR RS

SRR A R AR S B TR S R AR
A (BRI, 2024) , B I ITT AR B 19



524

e R 45 < JE I A P VT B FOIR ML IX. b =B G DURURAHIE T A S < 5 i 717

50 168 BRI B 0% S /N T A i) (CARAR
1,2020) o W AT LR 75 10 S-S50k A2 R0 P AEDRE A2
A1 36 B 43 54 0.25~0.66 mm ( Y918 4 0.49 mm) Fil
0.23~0.67 mm (FJ{E 4 0.51 mm) , ZE4 F) Wy Howe s i
BobifE FEA TR EAb 0], b b . Mord
T0 2 0 S R AR A (R A% 43 A 3 BB 4331 A 0,12~
0.43 mm (¥{H 4 0.25 mm) £10.12~0.44 mm ({8 K
0.26 mm) , Hoki A2 A F-anab ) hwd , LAAnab -k 3.

2) FRiER 25 ok 2R 8L

T O 22 R0 53 1 ZR B8O A B TURR ) 0 e P2 B 1Y)
S8, HoA B T BRI Rz 1K sh 7 HL AR 48
I3 R AL S, K/NAT R 53 Ry 3A o3 A 9« B oy BE 4T
(S,=1~2.5) , 43k H 55 (8,=2.5~4.0) Fl 43 i 22 (S,>
4.0) s ARIEARHEM 22 o, R /NAT R 532k 7 4> 3 3 55
9 B A3t i (o, <0.35) , 53341 (0, =0.35~0.50) , 73
RS (0,=0.50~0.71) , 43 H % (07, =0.71~1.00) , 5
P 2 (0,=1.00~2.00) , 531 2 (07,=2.00~4.00) J2 73
PER 22 (o, >4.00) (CRAE L, 2020) .

H SRR 75 0 250 S, MR A 22 o, B 43 A
JL 43931 SR 1.38~2.25 F110.39~0.93, [ JAP-1b1 #b 2

F e R AEAN AR SR S ORL 533 S B —

U o EUBTALRPA o0k B S, RBR R 2 o, 1 43 A 31
FEL43 5110 1.54~2.01 F110.47~0.92, [ JAP-22b1 J JAP-
27b1 Wb A i oy 3 TP A A A RE 40k Oy B —

3) B R

P BE (SK,) RN RE (K, ) # T R Weie R A 3 i
2 1 B T M R AR AR AL, AR I TR A G B A o
T34 X (Folk and Ward, 1957) . i J& 3= 22 fz ok Ji
G3 A AN R, v 1 O 7858 01 38 i 4 06 i
[ RIS B — 0], 1717 70 285 D0 i 4 4 i e v 0 g [ 240
L EE—, AT 53R 5 AN AEGL, B SK =—1.0~-0.3 i
FAB TS , SK,=—0.3~-0.1 B F A 45 , SK,=—-0.1~
+0.1 B} 3 FXFFR , SK,=+0.1~+0.3 i} N IE MR 45, SK =
+0.3~+1 I AR TE Al A 5 06 FE 87 i A 38 (i 2 S B A
JEE AR RE 28, X AR IE A IR £ il Ay E B L, M
H 2 K <0.67 i} e e i AR 741, K .=0.67~0.9 i 11|
I, K =0.90~1. 11 I I Ry 85 (IEZS) K =1.11~1.56
FRER K =1.56~3.00 HARIRA , K >3.00 B SR 2R
# (Folk and Ward, 1957) -

S r 20 00 25 R & et B2 L SK 14 43 A 3 i
—0.029~0.357 , S B 43 b e b7 B A 3 1 40 T

XIFR, DB R R IE RS —R IE RS s B I B (E K,
{50 AT 3 B R 0.93~1.27 , 52 WA 5% il 4R AR BT RE B
AR (IEAS)—RBE . [T 4LRE S 2 SK, A 43 A
T8 2 -0.056~0.21 , 2 BT 43 i 45 %6 1l 423
XTHR, 2B R TE A 2 5 A b D68 BE A K, 1) 43 AT Y [
0.95~1.29, J WA 23 il 2 2 B R 4 [ Ry v 48 (O
B)—4R4L,
323 BFEHARLZK

Sahu (1964) F| FIRLEE S8 37 T 2748 1 F1 1] o
B, AT i X 4 AH AL RE i A% R R DT FRRA R
AR S S M5 v I PRI T — A T
50 Y 3 A A 4 1) PR ESOR iHE— 25 X 43 B SR
55 B T 2 A ORI CH 310 2 B A R 2 400
R o Horr FEHD BRELY i T Y s <
65.365 FUFME, Y j00005>65.365 TR 15 5 15 11 1] oFi 54
Y e s = o L Y i >~ 7419 0 o RE R
Y s <—7-419 0 S ] 30/ = £f I 5 76 0 53] bR 4
Yiﬂiﬁ'ﬁiﬂiiﬁrh 4 Y i >9-843 3 AT Y <9843 3
i (Sahu, 1964 )

F A7 40 10 R0 A e i Y 95 v (AR Ay
Fil 4 34.943 0~85.193 7(¥J{H 4 48.306 4) , Y ¥k ifF 5
AT = B AR Ak 7 ] 2R —8.332 9~-1.018 9 (H{H.
H-2.9520), J& TIRIEAEE, Y U5 Mo (E A8 1k
[l ok 4.854 8~9.055 6 ({4 6.398 5) . HI i mb
FHOREESL JAP-1b1 A, AR 5 Y VS TR (E 24/
T 65.365 H. Y i 5/ = MMES K T-7.419 0,
T AT RE S A Y JRT O 5 e i (i 240/ 9.843 3, S ik
RGN EREE PR AT . o 14 DA
fn Y TR NE 5 AV (B R AL LA 37.248 2~88.007 6(F
047178 3), Y I 5 W/ = M INE AR T FL R
~7.90 4~—1.772 8(¥JH H-3.120 4) , Y ] i 5 Sk i 18
AL N 5.136 4~6.889 8 (31 4 5.891 4) . 5T
ZHRD A R RE S TAP-22b1 Ab, HoAtRE 9 Y Ve 5 7
TEE /N T 65.365 HLY Bifg 5N/ — M EY /N T
=7.419 0, 2FPFEAH Y W S U /N T 9.843 3,
(AR S G g g M T - Bt o ok T P A%
324 C-M B #4540 A 80 6 B iR

C-M [ g iz FRD 25 R i R S R R A2 1Y) C A
1M AELAE SO R AR A 22 Fh B8 a5 22 i i o, Ferb C B
KB B R BORE R AR A 2 RE RS 3 U 3t
WA T2 T A2 B0 R 5 KoK sl A, i MAE
SRR 31 7 1) F- 2 g 2 (Passega, 1964) . C-M & fg
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Table 1 Grain-size parameters and Sahu discriminant function of the Upper Triassic Jiapila Formation and
Bagong Formation in Jiang’ai Darina section, central Qiangtang Basin
‘ 4 RLEESHL R F 5 R
ETE TR oy TR bREZE MEREC E 0RE . . v v v
Mz/mm o, So SKl . e ki e ST = A T A
JAP-1b1 KanEebs 0.34 0.93 2.25 0.190  1.07 1.00 0.37 85.193 7 -8.3329 6.603 1
JAP-1h2 KAE B 0.49 0.63 1.85 0241 093 095 0.52 55.656 1 -45152 6.4156
JAP-2b1 KAaERBE 0.63 0.39 1.38 0353 127 100 0.6 49.852 4 -2.8482 9.055 6
JAP-3b1 KAHEDE 0.66 0.47 1.55 0.025 104 121 0.67 44,6723 -1.8353 5.606 6
JAP-3b2 EEb 0.57 0.49 1.61 0.131 095 1.16 0.59 44.697 3 -2.5386 5.8457
JAP-3b3 AR 0.57 0.48 1.47 0357 126 117 0.60 53.607 6 -3.504 3 9.042 1
JAP-4b1 BB 0.23 0.45 1.51 0.064 106 048 0.23 37.8555 -1.9818 5.9870
JAP-5b1 S E A YR 0.63 0.39 1.46 -0015 094 121 0.64 36.867 1 -1.0189 4.854 8
JAP-5b2 HIE 0.55 0.45 1.53 -0.029 099 121 0.56 39.718 7 ~1.4122 5.030 6
JAP-6b1 WA B 0.25 0.42 1.47 0.024 103 069 026 34.9430 -1.5328 5.5443
JAP-13bl1 KArmber 0.43 0.47 1.58 0.023 095 092 044 38.969 1 -1.8380 5.136 4
JAP-14b1 KA 0.19 0.66 1.85 0.069 101 051 0.19 51.6192 —4.067 2 5.659 8
JAP-15b1 b 0.25 0.50 1.54 0.068 111 0.55 0.25 41.689 6 -2.3580 6.2427
JAP-16b1 DA 0.25 0.54 1.62 -0.026  1.09 051 0.25 423915 22572 5.492 1
JAP-17b1 S RED 0.21 0.54 1.65 0.056 102 048 0.21 42.5619 -2.748 0 5.696 8
JAP-18b1 Kpmber 0.40 0.54 1.67 0.019 099 093 0.41 43.806 6 24517 52636
JAP-19b1 DA 0.20 0.55 1.61 0.103 112 045 0.20 454295 -3.0188 6.5255
JAP-20b1 Kawa 0.22 0.57 1.68 0013  1.04 064 023 44.087 8 -2.7520 5.504 3
JAP-21b1 D 0.17 0.50 1.58 0210 105 030  0.17 422798 31171 6.889 8
JAP-22b1 KA 0.37 0.92 2.01 0.124 129 181 0.40 88.007 6 ~7.904 1 7.365 6
JAP-23b1 KAmber 0.12 0.54 1.65 0.004 100 029  0.12 39.457 5 -2.470 6 52321
JAP-24b1 KAmba 0.25 0.50 1.54 -0.056  1.18 0.55 0.25 40.9533 -1.7728 5.776 1
JAP-26b1 Kpimber 0.17 0.48 1.55 -0017  1.07 046  0.17 37.2482 -1.824 8 54725
JAP-27b1 HBRAWE 0.31 0.73 1.90 0.112 107 087 0.33 61.994 8 -5.104 7 6.2219
R B st T s e e Do T Pu) gy e g 2P m P Pos = P gy g Dot P ” 2P
. 2(4734 - q)lﬁ)
Ps * Pos = 2P0 g g k= D5 = Ps (Rl and Ward, 1957) 5 4 ¥ 5B S,;= 8 (A, 2020) 5 65 0 40 R HHE B 28 SR
2Dy — D) 6T 2.44(Dog — D) T,
Y ey =15-654 3M,+65.709 1}+18.107 1SK,+18.504 3K .Y i 1o, =0.285 2M,—8.760 40-4.893 28K +0.048 2K .Y .1 =0.721 5M,-0.403 O

01+6.732 25K, +5.292 7K, (Sahu, 1964) ; C {1}y R AU £k | UKL & 52 19 Ab X B (4R 42 M A SRR 28 1 509% Ak Xt B 1487 4% ( Passega ,

1964) .
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g A T b S Wl T AR 40 28 1 K LA 3 A o 1) B 1
i, WFIBRHUARIREE S AR (Hakro et al.,2021)

C-M [ B I o3 FE A bR o 2200 A
TEA 5| UL AT NO Bt & OP B, /b &b i o0 A E
TOTRGR A (B 6a) o Hird NO Bt LA H 1R 2l otk 41
A5 T OP B LATR hilliz o & |, A R A B IF 400
FEMAE W AR, 5 /D5 S A3 A AR M DR o
MARFRmHEBTREITWAEM . L ERHE BT H A
Fr A5 BT K3 Tk DhAE 5 i o FH Rk &
B IR FREE £ AT BRI BT e — A Y
FTE AL . AH LRI 5, B DT A A A o ) = 245
TR R VTR PQ Bt , 343 i i A R A2 5 LI
DURLAY QR B S i AR 43 (K] 6a) o Hirf PQ B LA
B N E, A D R sz A o, IL BRI
S MABEAS A AR AR T CAEI/)N 5 QR B AR 3 A8
IRV, C 5 M AL EL B 1) 28 Ak 5 o B TR A0 %
OB R R i S A o A RRAE e e 1 B ot
LHUTRRET K Bl B AR gl o 55, H)mdbi R &
HRUIR, £ G AW =T BB IE i T = M AT —
AN IR AR
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Fig.9 Correlation diagram of sedimentary facies from the Upper Triassic in Jiang ’ ai Darina area,

central Qiangtang Basin
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Fig.10  Sedimentary evolution model of the Upper Triassic in

Jiang’ ai Darina area, central Qiangtang Basin
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Table 3 Porosity-permeability characteristics and X-ray diffraction (XRD) of whole rock minerals and clays of the

Upper Triassic clastic reservoir in Jiang’ai Darina section, central Qiangtang Basin
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Sedimentary Characteristics and Evolution of the Upper
Triassic in the Jiang’ ai Darina Area, Central Qiangtang Basin and
Their Hydrocarbon Geological Significance

SUI BoYu'"?, WANG ZhongWei'**,ZHAN WangZhong®, WANG Jian',WEI HengYe', LI Lei', QI Jun'
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Abstract: [Objective] The Late Triassic was a crucial period for the Mesozoic Qiangtang Basin evolution. However,
the previous research concentrating on the sedimentology of the Upper Triassic strata is rare in the Qiangtang Basin,
making it not conducive for elaborately analyzing the characterization of Late Triassic sedimentary evolution and pre-
dicting the distribution of source and reservoir rocks. [ Methods ] Based on the measured section, we synthesized the
thin section, grain size of detrital particle, and typical primary sedimentary structure to identify the sedimentary
facies of the Jiapila Formation, Bolila Formation, and Bagong Formation in the Jiang’ ai Darina section and then es-
tablish the Late Triassic sedimentary evolution model in the central Qiangtang Basin. In addition, the whole-rock and
clay minerals, physical properties, and total organic carbon (TOC) contents of sandstone and mudstone samples
were analyzed to evaluate the characteristics of source and reservoir rocks. [Results] (1) In the Jiang’ ai Darina sec-
tion, the sedimentary facies of the Upper Triassic strata have experienced the evolution of the fan-delta facies — bar-
rier-free coastal facies — carbonate ramp facies — neritic shelf facies — delta facies upward, and ten subfacies and
eight microfacies were identified. (2) The Upper Triassic strata in the study area constitute an upward deepening
transgressive succession and then a shallower regressive succession. The transgressive succession is mainly composed
of the Jiapila Formation and Bolila Formation, whereas the regressive succession is primarily composed of the Bagong
Formation. (3) The sandstone samples from the Jiapila Formation and Bagong Formation are ultra-low porosity and
permeability reservoirs with secondary pores primarily. The mudstone samples of the Bagong Formation from the Ji-
ang’ ai Darina section are poor source rocks and non-source rocks, whereas they improve to the north (Woruoshan
section). We inferred that the depression between Jiang” ai Darina and Woruoshan may develop well source rocks and
have a good exploration prospect based on the latest tectono-lithofacies paleogeographic data, but confirmation is re-
quired. [ Conclusions | These results would provide a valuable reference for the researches of Late Triassic sedimenta-
ry-tectonic evolution and oil and gas resource evaluation in Qiangtang Basin.
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