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Abstract: The focus of exploration gradually shifted from shallow to deep Paleogene strata in Zhu [
depression, the Pearl River Mouth basin. Volcanic materials are widely developed in Paleogene strata,
which is one of the important factors affecting the physical properties of deep clastic rock reservoirs.
This study comprehensively utilizes methods such as thin section, element surface scanning,
morphological characteristics and U — Pb dating of detrital zircons, combined with the volcanic
background of the study area, to study the volcanic materials properties of the Paleogene detrital
reservoirs in the Zhu [ depression. The results showed that the Paleogene in the study area mainly
developed acidic, intermediate, and basic volcanic materials. Acidic volcanic materials often have a high
mass fraction of Si, rich in Al and K. The alteration products are mainly clay minerals such as kaolinite
and illite, and their formation is related to acidic magma eruptions. They are often associated with acidic
volcanic rock fragments such as rhyolite and can be identified as synsedimentary volcanic zircons, mainly
distributed in the Lufeng sag. The intermediate volcanic materials have a moderate Si mass fraction and
are relatively rich in potassium. The main alteration product is authigenic quartz, often associated with
intermediate volcanic rock fragments such as andesite. It is distributed in Enping sag, eastern Yangjiang
sag, and Lufeng sag. The basic volcanic materials have extremely low Si mass fraction and is rich in Fe
and Mg. The alteration products are mainly mafic clay minerals and zeolite, mainly distributed in the
Huizhou sag, with a small amount distributed in the Xijiang sag. In addition, a small amount of alkaline
volcanic materials is locally developed in the Lufeng sag 13 structural belt of the study area, which is
mainly distinguished by the alteration product being apatite. Low porosity and low permeability are
commonly observed in tuffaceous reservoirs, but under specific diagenetic conditions, the locally
developed small amount of volcanic materials and the dissolution properties of volcanic materials can play
a role in increasing and preserving pores, which has a certain improvement significance for later
petroleum charging.

Key words: volcanic material identification; element surface scanning; detrital zircon; chronology;

reservoir; petroleum geology; Paleogene; Zhu | depression
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Fig.1 Regional location map (a) and structural unit division (b) of the study area
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Fig.2 Comprehensive column chart of structure strata in Zhu [ depression
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Fig.3 Microscopic characteristics of volcanic material in the Paleogene of the study area
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Fig.4 Microscopic characteristics of volcanic materials with different properties in the study area
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Fig.5 Microscopic characteristics of volcanic material alteration products in the study area

R 3C 2.1 $ BRI I 2 5 v 5 EAT RHAPE R P Bl A 22 B0 B o 4 5 o KL g o e A e A 5
Kol B A S A S B B AT AT R AT UL W A BIL IR B I S O TR Ot
PEAE R A K Iy v . Bl EP21 - A SRR PR EUE H B = B E (B 6b) L HEN 5 R
B REWEBCE A8 TR a0k 3 (8] 6a) . BUA & JE AF A 00 T 09 58 K 5T 2% B 14 I3ty R M R AIE 5



1868 BOMK R o RO BR B 2 O 95 54 %
F1 H—YHREERDBLSSHFBTRINULERRNLEBESE
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Fig.6 Microscopic characteristics of synsedimentary volcanic rock debris in the western part of Zhu | depression (including

Eastern Yangjiang sag)

3 610.0~3 640.0 m b 71 4> A L AN, 4R
i 5 PG SCRAE , SE P AR 44~ 34 Ma Z 18] (& 7a),

b [RIURR S A1 2 o B A B B0 69 %0 (3R 3) s LF15 -~
B#*—fuuf 3 865.0~3 875.0 m mxﬂfp}%%imﬂﬂ’ﬁ
102 AW A AT 8 2 A7 0003 ] 5 0 22 0 =R oL 2
A AL — A AR 15 SIS AR IR Y R
43~32 Ma; 5 I3 8 AN &, 4F 1R 5 [ R
132~118 Ma; 4 = LIS 11 AN 55, 45 3% 3 Fl R
428~408 Ma([& 7b) , [F] JUR 4 A 4F iy 0 (B Fe 5 » )
OB #5420 7 R o B A R 20960 (3% 3.
HZ26 — C I BURE S 7E 3 975.0~3 995.0 m 4k, 3t
T 81 AN T, AF % 5 B SRR , F2EAE 120 Ma
ik (B 7¢), LF13 — A JE4&5 A kR 50 ~
200 pm, {IE 2 SR R AR, &8 4045 A AT DL
TR AR IR, S A AR RUE 48 R %
2 3 AU R P 1L 2h 52 me K (K] 8a) . LF15 —
B 8 £ A ORLEEAE 100 pm Z2 45, 2K F B A H00)
AR5 A T A ol 38 43 T DL 3R AR K iR 3 26 (TR 8b)
HZ26 — C -85 85 A i 5 W 5 s il gl 42, ] I
B AERKIRG B, B — AR (B 8o)

FEF AR B 3 R RTS8 &5 A
e FLAR Y F8 s Bk 3 11 M DX 8 B2 27 30 R 1kl ig
B A5 ] DU KL B A P BT S D R M s T
HZ26 — C T A 85 A F IR 4 KT 65 Ma, K4l 3K
B RAERES A, B8 HZ26 - CHHTE L &
Hh Al 3 B JRL R R K TR A FNEE KA (R D)L HE R H
Z BT R UTR I KL IS Bh i R, RO, 9 I 2
B [ R EE M K LG Bh S
2.3 BE—¥IBAEIE R N LIRS T
A O A PR PR YRR I A T 2R
RUFIRE o 55 A Skl i PR X E LR B R
PE PRI ER T L BT, I AR A D S O R 1Y
SOl . B KRR L ) R R A A T i S T
B s FLTC R AE A o AR ICBRRR AIE , ALK JC 3 i it 43
B 1R 5 A 7 DA U R A SR R
F L H SR BUR SRR B A AR AR A O B R
F= 13,15 t i 45 b = h ik B R TR B #s A . h
PR Py o 32 2 0L T RO 23 A 3 i F RO 27 i
i DR AT TR R 13 M, E KL SR B g
BOR TR S Bl AR 7= ) B0 [ A 0, 3 o A S 3+



1870 R N =3 4 C: N - = D) 554 3

R2 K—YRBEMBKESMEREHG U-Pb FREURRITR

Table 2 Statistical table of key structural detrital zircon U — Pb age data in Huilu area of Zhu | depression

AE 1/ Ma AR/ Ma
FE i HpEE=s B b HUPEEes
207 PhL /29 Ph(+16) 206 Ph /238 U(+16) 207 PhL/26Ph(+16) 206 PhL/238 U(+10)
1 160+71 139+5 53 144227 38+2
2 320+55 16345 54 4404194 44+2
4 523122 11443 55 137+103 110+4
5 904233 12445 56 253+375 41+3
6 376+£327 432 57 354203 38+3
7 303188 39+2 60 734405 3942
9 38487 157+£5 61 161264 3943
8 1214272 45+2 62 74139 83+5
10 1 655+39 1709+51 63 6644248 43+2
12 14+66 11744 65 214222 3643
13 148+218 6143 66 214245 40+2
15 1504244 4442 68 10210 3842
16 1184265 372 69 6254405 3942
17 6654262 3842 70 354240 36+E2
20 9+221 35+2 71 3824289 3941
22 434245 3643 72 8304280 4243
23 804311 41+4 73 264222 41+3
24 7227 38+2 74 1767+59 1 958+70
LF13-A LF13-A

26 2831246 38+2 75 684351 3843
28 1504354 43+3 76 494241 41+£2
29 229+295 41+3 77 135456 158+5
33 254280 402 78 884201 49+2
34 824318 3442 79 124260 372
35 754106 12846 80 224410 41+2
38 38+231 3842 83 2744108 132£5
39 44101 9645 84 49+229 104+5
41 14239 38+2 86 364206 90414
43 68+136 128+6 87 704311 41+2
45 744313 39+3 89 333£117 8744
46 444316 362 90 2 189450 2049+111
47 44252 3842 91 2104390 38+3
48 1714318 36+3 92 357464 150+4
49 164319 35+2 93 2574266 42+2
50 194259 39+3 94 168+139 11949
51 384199 362 98 432469 118+5
52 611224 38+2
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gk 2
4% /Ma AW /Ma
AT P A D=
207TPh/2 Ph(+10) 206Ph/#8U( £ 10) 207Ph/?Ph( £ 10) 206Ph/#8U( £ 10)
1 974110 129+4 48 476172 128+4
2 106 +68 40949 49 2794202 38+1
3 2714221 4241 50 692448 890425
4 134+86 180+£5 51 5314456 4042
5 354104 169+5 52 322485 159+£5
6 829459 716418 53 444101 217+38
7 145£140 4141 54 948477 932434
8 549456 372412 55 779459 784432
10 915448 1208440 56 1320 4043
11 417468 195+6 57 2244102 499420
12 278495 105+4 58 449+171 118=£6
13 170316 130E£6 59 959+61 924437
14 112167 643 60 4832100 129+£5
15 324123 428+16 61 1834145 1998469
16 788460 97644 62 672410 49+3
17 967+£55 1063433 63 577+81 730431
18 306492 506417 64 343494 426418
19 359497 427+12 65 6414227 39+2
20 1550+42 1506443 66 241489 386415
23 494550 3542 68 454143 1466
LF15-B LF15-B
24 447487 132£3 69 2 433+£36 2 429+77
26 914459 970425 70 2 499+42 2 471£85
27 4364347 4142 71 1014472 855432
28 1695453 1480449 73 243472 163£6
29 977468 636429 74 1119441 1019433
30 528488 378416 75 3584101 226+38
31 192+214 3241 76 2324+£38 2 19660
33 4404271 3942 77 14944110 1571455
34 375462 21847 79 452491 309410
35 513470 41613 80 841451 890429
36 6474206 5243 81 107547 858424
37 234469 197+6 82 585489 409416
38 55496 110£3 83 559473 458417
39 203460 161+£5 84 65189 145£6
41 6224373 4342 85 1 887+45 1799456
42 2 58541 2 36075 86 3374189 88+4
44 271487 97£3 87 278494 35E1
45 6714516 474£3 88 2234117 150£5
46 2 007+34 1751448 89 485+93 130+5
47 158449 3943 90 3644209 95£5
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4Lk 2
A%/ Ma A%/ Ma
FE W 345 FE W 545
27PL/25Ph(+15)  25Pb/Z8U(+ 16) 2TPh/2Ph(+1e)  2Ph/28U(+10)

91 24153 91+4 103 828476 812424
92 7274242 83+5 104 5114183 13246
93 431457 108+12 106 5184133 1134
94 741459 121416 107 604361 1042
95 6544428 1944 108 611486 113+11

LF15-B 96 35451 461415 LF15-B 109 364+124 14544
97 2 287429 2 47067 110 4654101 423413
98 214467 22048 111 5314128 1937
100 828+44 889+23 112 5964115 130+5
101 895448 937+24 113 523+176 142+7
102 620+118 420414 114 3444330 3442
2 1804137 116+4 40 4304136 141+3
4 509-+135 133+4 41 2 480430 2 555454
5 631436 570414 42 208+116 12543
6 1 839+26 1 906+32 44 495-+99 12043
7 466+148 13244 45 594+173 13244
8 23372 282+6 46 6274237 10745
9 2004162 11243 47 169453 12742
11 50479 11243 48 754101 13144
12 1164125 120+3 49 1294101 12344
13 184102 12243 50 2844125 117+2
16 263495 123+5 51 3224129 1364
17 5494150 1202 52 3154230 11642
19 5084149 11943 54 5684176 14249
20 47494 12543 57 422484 12344

HZ26 - C 21 814105 15243 HZ26 - C 58 347490 174+5
22 103487 12043 59 2 532430 2 431441
23 302496 12142 60 334479 123+2
24 414139 13043 62 58453 120+2
25 259485 12943 66 541488 130+3
27 190482 11443 67 3144158 157+3
28 3564146 12743 68 200480 23845
29 97+134 120+4 69 4004224 116+4
31 214+118 121+5 71 33692 12044
33 573477 199+13 72 137+132 11843
34 1145440 1 005+36 73 4524156 109+3
36 248483 15746 74 23486 113+3
37 4464149 120+5 75 85+123 108+3
38 926438 928422 76 324113 151+3
39 2354108 12044 78 128+69 139+3
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ik 2
AE WS/ Ma A%/ Ma
FE i Wi FE i HNeEs
27TPh/*Ph( £ 10) 206Ph/28U(+16) 207TPh/2Ph(+£10) 26Ph/*8U(£10)
79 352149 116+3 108 258139 11743
80 299+112 12843 109 601109 13244
83 458477 159+3 110 26+154 109+3
84 281+121 119+3 111 274110 11043
88 4724121 117+3 112 1509448 1587+34
91 3794116 115+4 113 514+381 119+3
HZ26 -C HZ26 -C
92 6124188 113+3 114 5474146 109+4
94 602144 118+4 115 4974119 11943
101 3114100 118+3 116 62+104 119+2
104 304202 128+3 117 1454120 109+2
105 15+78 121+3 119 324+98 110£2
107 24148 11044
x3 H—YHREMBMRESMERBSEE U-PoHRABSITE
Table 3 Distribution of the U — Pb age of key structures in Huilu area of Zhu [ depression
I8 45 A1 U — Ph AR 21 43 A1 4515
i W/ m n
E K J T P C D S O € Pt; Pty Pty Ar
LF13 - A JF 3 610.0~3 640.0 71 49 14 5 0 0 0 0 0 0 0 0 2 1 0
LF15-BJ} 3 865.0~3 875.0 102 20 17 13 4 0 1 6 8 4 0 17 4 7 1
Hz26 - C JF 3 975.0~3 995.0 81 0 61 10 1 1 0 0 0 1 1 1 2 2 1
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Fig.9 Diagenetic characteristics of Paleogene tuffaceous components in the study area
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Table 4 Physical properties and pore types of tuffaceous reservoirs in the study area
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