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Abstract: The chemical alteration index method is an economic, practical and effective method for recovering the weathering
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history and sediment flux of the source area. The research on provenance feature of Liwan Sag, Pearl River Mouth Basin (PRMB),
has been insufficient. In this paper, the weathering history and sediment flux of source area during late Oligocene to early Miocene
were restored by analysis of chemical alteration index (CIA) based on the core data. In addition, their influence on depositional
filling in the study area was also discussed. The results show that the source area during late Oligocene in the study area experienced
a strong weathering stage, and the abundant sediment supply in this period constituted one of the important controlling factors for
the rapid progradation and spectacular scale of shelf margin delta and gravity flow depositional systems in the northwest of the study
area. On the other hand, during the early Miocene, the weathering of NW provenance area weakened and the sediment supply was
reduced, but the sediment supply in the eastern area was more sufficient than that in the western part. It is shown that, in addition to
the main provenance from the northwest, the local provenance had an important influence on the depositional infilling pattern during
the early Miocene. It is inferred that the sudden resurrection of the eastern provenance, i.c., the Eastern Paleo— uplift and the
Xingning Uplift, constituted one of the important control factors for the formation and development of the early Miocene grooves in

the eastern area. In the study of sediment source area in the ultra—deep water area, the semi—quantitative method of CIA has certain
indicative meaning for the determination of local provenance in basin.

Key words: CIA (Chemical Alteration Index); provenance; weathering history; sediment flux; Oligocene— Miocene; oil and gas
exploration engineering; Liwan Sag; Pearl River Mouth Basin
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Fig.1 Location (a) and structural unit division (b) of the study area
(Note that the red box in Fig. a indicates the range of Fig. b and the dash blue line in Fig. b shows the current water depth contour
after Yuan Lizhong et al., 2017)
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Fig.2 The comprehensive histogram during Oligocene to lower Miocene of Liwan Sag, PRMB
1—Outer shelf deposits ; 2—Shelf margin deposits ; 3—Upper slope deposits;4—Middle slope deposits; S—Lower continental slope-abyssal deposits;
6—Mass transport deposits; 7—Prodelta turbidite fan; 8—Slope-basin fan; 9—Large-scale deformed beds; 10—Grooves.

stratigraphic divisions after Pang Xiongqi et al.,2006; foraminifera and calcareous nanofossils zones after Jian et al., 2018; sequences classification,

tectonic and climatic events mainly after Lin Changsong et al. 2018a
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Table 1 Calculation list of CIA and sediment flux in well A, northwest of the study area

R1ARXAILEAF CIA LAY ESITE—A

=

o —_ JEAGHE 7T PE IR Kt TORE R
= AlLO; CaO KO Na,O ALO; CaO’ Na,O K.O /(t/km’ - a)
3088 16.70 11.078 2917 0.605 0.1638 0.0098 0.0098 0.0310 76 106.7
3112 16.72 8.069 2.817 1.086 0.1639 0.0175 0.0175 0.0300 72 172.7
Bk 3166 9.88 11.517 1.647 0.657 0.0969 0.0106 0.0106 0.0175 71 175.4
T 3190 11.78 13.085 1.907 0.511 0.1155 0.0082 0.0082 0.0203 76 112.8
el 3208 9.50 15.034 1.651 0.559 0.0932 0.0090 0.0090 0.0176 72 160.2
3232 9.91 13.834 1.744 0.758 0.0972 0.0122 0.0122 0.0186 69 216.9
3253 16.19 11.922 2.842 0.609 0.1588 0.0098 0.0098 0.0302 76 110.1
3283 14.75 10.726 2.611 0.354 0.1447 0.0057 0.0057 0.0278 79 84.9
3304 17.12 6.450 3.068 0.444 0.1679 0.0072 0.0072 0.0326 78 89.7
3316 16.35 9.113 2.639 0.430 0.1603 0.0069 0.0069 0.0281 79 80.2
3331 17.57 6.722 2.843 0.495 0.1723 0.0080 0.0080 0.0302 79 83.6
3349 19.13 5.085 3.006 0.548 0.1876 0.0088 0.0088 0.0320 79 81.7
3379 16.83 11.262 2.545 0.384 0.1650 0.0062 0.0062 0.0271 81 69.5
3391 18.75 0.622 2.753 0.494 0.1838 0.0080 0.0080 0.0293 80 72.6
3412 16.36 4.560 2.560 0.329 0.1603 0.0053 0.0053 0.0272 81 68.1
Ht 3424 20.13 0.387 3.070 0.426 0.1973 0.0069 0.0069 0.0327 81 67.7
g 3430 16.92 1.362 2.246 0.284 0.1659 0.0046 0.0046 0.0239 83 53.1
3463 17.08 2.559 2.836 0.398 0.1675 0.0064 0.0064 0.0302 80 71.8
3484 19.42 1.325 2.895 0.430 0.1904 0.0069 0.0069 0.0308 81 67.4
3508 17.01 0.784 4.095 0.575 0.1668 0.0093 0.0093 0.0436 73 1523
3532 8.74 4.384 2.346 0.301 0.0857 0.0049 0.0049 0.0250 71 179.8
3544 9.63 3.237 2.854 0.292 0.0944 0.0047 0.0047 0.0304 70 196.1
3568 14.66 1.459 2.969 0.384 0.1437 0.0062 0.0062 0.0316 77 105.0

TE A JERE b, 2R RSV T A 11T, DU IR U5 11 i 2R 23 A W AR E B o

72; MERITLH MY CIA N 61~67(F£2) , NEUE &
P JE T rh SRR XL B . fH M\ CIA ] 1y
AL R BRIEALIY CIA (HAEYI(E 66 | Fikzh
JEwRIZL(E 4) M8 Clift et al. (2002)AYFFST , i it
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FU % 5 T RE 2 VR DX R B AR By A S A e
R N7 By i S SR A 2 IR B0 5 DX i XU A
AR TR A 2 o AR A 1 2 ol A% 5 25015 31 F
5 DX H i v R B TR A & AE 173.7~407.9 ¢/
km’ - a, HAR/NEAE ] BT | 25V 7Y b A A
W R T A DU AL (B 5) o T2 )5
1R o, CIA i sh /MG 2 . (AT 8 &
HAS A I £ SRR AR5 DX T T B DO 4y 3 i
BRI R Z (F14) . P B 58748 A AR 2
DX S5l S5 =47 (R v 3 v BRGS0 | BRI
FEs) Byma R (E5) o

4.2 Ergrtt—r K- R HsE B S iR TSR

TR LR AR T TAESREA 58 X Bifg g v
ERUTR TR LRI R 283 2% — F N Je 45 2B )
TUCEU R 3 (2, [ 6a, 1K 7) , HerP 2R i 2% = A YN
X K FIBEIE e f S 7 | S—R A & A m A S S =
FH, DLEAT B = MAUNRTZE 0 — AT RHE,
AR R G T = A B Jea ik &=
LY DR KGE AL R B L F0 Fe S TR
R R ER YT 4 P A DU FE BN DL YA R AR 2R R
Ha—# B URAKOKER R R (E 6b, 1 8), H
B A AERE SR X AR oy i A R HATEUR 2 (44
) N UNRE AR K (36.4~112 m) S HREA T
PR S FEIEL ST ARV 1) R A AR A 7 4
T LA VE A5 (TR 8) o VSRS ZR I 16 A4 14
PR — L2 AT A R TR 2 T oy T P A R 5 1) B 0 N
2 OREESE,2019),

http://geochina.cgs.gov.cn FPEHLT, 2020, 47(5)



1582 o | Hy [ 2020 4F
F2 HREXFEABUISHF CIAMARMEEITE R
Table 2 Calculation list of CIA and sediment flux in well U1501, southeast of the study area
oo EVGEAE I3 IR H VU
1= PR/ ALO; CaO K,O Na,O ALO; CaO’ Na,O K.0 cla (t/km*-a)
183.1 14.48 27.88 2.46 1.66 0.142 0.0267 0.0267 0.0262 64 366.8
196.3 15.29 23.63 2.45 1.57 0.150 0.0252 0.0252 0.026 66 296.5
204.7 14.53 27.82 2.34 1.68 0.143 0.0271 0.0271 0.0248 64 358.4
213.8 15.88 24.45 2.68 1.71 0.156 0.0275 0.0275 0.0285 65 331.8
223.6 13.35 35.39 2.01 1.72 0.131 0.0277 0.0277 0.0214 63 409
:ﬁk 232.8 13.58 34.26 2.05 1.75 0.133 0.0282 0.0282 0.0218 63 409.8
g 242.3 14.74 28.34 2.26 1.80 0.145 0.0290 0.029 0.024 64 378.7
252.9 15.46 26.4 2.45 1.64 0.152 0.0265 0.0265 0.0261 66 310.6
261.7 14.35 30.85 2.49 1.55 0.141 0.0250 0.0250 0.0265 65 342.2
269.3 14.38 32.51 2.38 1.50 0.141 0.0242 0.0242 0.0253 66 313.1
282.2 14.03 31.91 2.38 1.42 0.138 0.0229 0.0229 0.0253 66 305.4
288.9 15.62 25.28 2.62 1.48 0.153 0.0239 0.0239 0.0279 67 275.5
297.6 10.68 45.46 1.86 1.30 0.105 0.0210 0.0210 0.0198 63 412.5
307.4 17.62 5.58 3.23 1.71 0.173 0.0276 0.0276 0.0344 66 306.9
315.6 17.45 6.03 3.29 1.65 0.171 0.0266 0.0266 0.0350 66 303.5
328.2 16.88 3.21 2.88 1.94 0.166 0.0313 0.0313 0.0306 64 371.2
Tk 337.8 20.32 1.54 2.89 1.69 0.199 0.0273 0.0273 0.0307 70 202.3
i 347.9 18.97 3.59 235 2.19 0.186 0.0353 0.0353 0.0250 66 301.7
H 353.6 19.93 2.07 2.36 2.13 0.195 0.0344 0.0344 0.0251 68 259
365.0 19.97 2.8 2.36 2.06 0.196 0.0332 0.0332 0.0251 68 244.5
374.5 17.54 2.55 2.53 2.13 0.172 0.0344 0.0344 0.0269 64 360.3
383.2 17.17 1.89 2.79 2.19 0.168 0.0338 0.0353 0.0297 63 407.9
393.8 20.01 1.05 2.63 1.94 0.196 0.0188 0.0313 0.0280 72 173.7
403.0 19.38 1.27 2.72 2.03 0.190 0.0227 0.0327 0.0289 69 218.6

TE:U1501 HERITAL L2005 3 L8008, BRI AL IR EE R A 3t o 22 5 3 rp TR B2 v I A e, DL A

HE51 [ EBRAPERER 36 https://doi.org/10.14379/iodp.proc.367368.105.2018 .

B HIBT AR X 28 it S XA FH (T 3 ), 6
Y X SR 21 FH(Lin et al., 2018b), 7 #5125 XU 5
(Clift et al., 2002)BEMAVERT (K12) , Pl IX 7= A 58
JEBIPIIRAES, , A IX PG AL AR A B A 2% =
FAUNIAR 2 S 25 R 1 im DU R AL TR IEAS
WL (B 6, 7). 3l 7 e TR 3t
A R T BRI R LRI AR 2 = A
NS iR R O ) s ZUERUZ P (18] 7; Lin et
al., 2018b; JAEE ,2019), KR TR E I A A H =
(4T B —% T8 M1 PR R RS i AR (R 18 40 km)
S IE R BT 25K R ) AR e R (] 7; R
4%,2015; Lin et al., 2018; Zhang et al., 2019),

Tt PR X A A3 A v A XA B B (&
3,8 4), (EHFFEIX AR U501 HHHE7R BERITALAYTT
FRP AL R 341.5 thm? - a, TTAFFEIX PEIL A

HERITA I DORYE H4 136.6 thm’-a, B # 25
B 345, USRI Ao, ORI AR T
F52 2k AP AEAR T BRTIOK R 0 E L IRAN , XN )
R IR 2 A DT R B A S (&1 6) o
WFFE X AR FPAFAE 2430 ke AR oy ke 45 30 g L o)
JE A Y RS (1] 6) , 3 4 Jy FS Pt AL 7 L RR ) 3
DUBRAE B (HRHT IR TR IR PR P K LI 3 55 22 e
JZ WLl (Talling et al., 2012; Shanmugam, 2013), R 1]
RE RS DX A vy A B B 30 1 vy AR A A T 3 i s o 2
7 3 A 2% 19 =5 4 DT FX (Shannon et al., 2005;
Shanmugam, 2007)., AIARFF RS 2 b i )2 A
ERIEAGEIEICA BV ARy R B 114 75 0
RHE X, Hbb 2 R (a b o IB WG E  [&] 8a) , J& AR

W RERAE A R B | AR M I A T3k
Pt o [RIASE AR vy Bk DAV 0 B X YA G EL A
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Fig.3 Line chart of CIA and sediment flux revealed by well A
in the northwest of the study area
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