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Developmental characteristics and exploration prospects of the Neogene Miocene
volcanic rock reservoirs in the Songnan-Baodao Sag and its periphery,
Qiongdongnan Basin

ZHOU Jie,HE Xiaohu,HU Jingsong, XIONG Xiaofeng, WU Hao

(Hainan Branch of CNOOC Lid. , Haikou, Hainan 570100, China)

Abstract: In the Qiongdongnan Basin, volcanic gas reservoirs are revealed for the first time in the S29-A structure,
suggesting promising prospects for hydrocarbon exploration. This study aims to ascertain the developmental characteristics of
the Neogene Miocene volcanic rock reservoirs in the Qiongdongnan Basin. Using the latest data from drilling, seismic survey,
logging, thin section observation, and nuclear magnetic resonance (NMR) testing, we analyze the lithology, lithofacies,
reservoir development characteristics, primary factors controlling reservoir development, and natural gas accumulation model
of volcanic rocks in the S29-A block. The research results indicate that intermediate-basic pyroclastic rocks occur in the
Miocene strata in the S29-A block, with three microfacies identified in the base surge subfacies of the explosive facies : crater
to near-crater microfacies, proximal microfacies, and distal microfacies. A total of nine types of reservoir spaces in seven
categories are determined. The reservoirs, proving porous-fractured, exhibit favorable physical properties and a high
proportion of large-diameter pores, establishing them as high-quality volcanic rock reservoirs overall. The reservoir
development is jointly governed by lithology, lithofacies, dissolution, and tectonism. The volcanic breccia reservoirs of the
proximal microfacies exhibit the most favorable reservoir physical properties, with dissolution contributing more than 50% to
their porosity enhancement. The Songnan-Baodao Sag and its periphery are characterized by extensive volcanic edifices in the
Miocene strata, which have delineated three major volcanic rock zones, suggesting great potential for hydrocarbon

exploration. Notably, volcanic edifices on the north side of the Wanhu volcanic rock zone exhibit favorable hydrocarbon
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accumulation conditions and a large scale, implying promising prospects for hydrocarbon exploration. Therefore, these

volcanic edifices are expected to be a natural gas accumulation area with total resource potential exceeding 100 billion cm’.

Key words: exploration prospect, reservoir development characteristics, pyroclastic rock reservoir, Songnan-Baodao

Sag, Qiongdongnan Basin
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Sag, Qiongdongnan Basin
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Regional tectonic location (a), magmatic activity distribution (b), and composite stratigraphic column (c¢) of the Songnan-Baodao
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Fig.2 Sidewall core photos and micrographs showing the lithologic characteristics of the Miocene pyroclastic rocks in well S29-A-1Sa,

Songnan-Baodao Sag
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Fig. 3 Characteristics of base surge subfacies of the Miocene volcanic rocks in the Songnan-Baodao Sag
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3.1.1 &3l

EIRAETEIE N L TR AR T A o I AL
WFFE X KR R R T 8 2 AL, 2 O B - Bk
B, HAE0. 1 ~ 0.5 mm, 32 J5 W 248 i i 1R 5
4y (1# 5a)
3.1.2 HA=4R AL

IR X Ll A B PP e g R 22 o X2 L
AN AT, AR, WEEBOCH , AR N

0.1~0.4mm,iE@EMERG(KS5b).
3.1.3 $xa3l
SR (B FLAE 75 3% [ 303 & By BOE il BF5T X 2k 1l

WRIB P e B R 2 UKL £L , 22 00 A 7E 8 0RL A 2%,
A, RKANA— , R, R ST X LE
JB A AL A —E STk (K] 5¢) o

3.1.4  dhREARIL

A PR A BRE A R R R BT ) O A
A NI AL . ARG AR AN, AT R R AL G
ARAFL AN fih P P ARAL 3 B R/ NI 2, FEIFFE IX K 1
WEIE AR R o HERRAL oA W) B o8 e W il
A FLBR U5 PR B T A A O AR S, TR R, R TR
b A T a5 DR FL A 47 P gt 0 2 DX S 3 o = A 119
FLBL AL BB LR L /N, B — € Y i e,
FMAT — RE YT TP 5 o N P o BB L A 4 1) B ot
TRV A B AR/ NLBR, FLBRANE A, B —E 3%

o



52 JA 7SR SR A B - 5 5 T B S CH R 00 R vl e S a2 R 8 R AE BRI 5t 629
F1 ME-ERMBERFENLEHEETEIER
Table 1 Reservoir space types and categories of the Miocene volcanic rocks in the Songnan-Baodao Sag
TR | JUpar N .
IJ :k/ Y
i | s x A HFE ST
IEH B AT R ST WA K LT R R AR LR | JE S LUBRDE FIERIE R 32, B 22 R K, 5 S B
AL AR A S, W S 3 3RV A Bt Pl A 138 | SOIRAE ) 3 A 2 10 A 5 1 R 5 <AL EP?ZZ;
AL AL (L BRE 44 % 7 FRBE L TE ARG oo
ek | L AL HA AU 1 05 A, SRR W I Ay A | A0 PR S o i R A LB SR | LR
. ’ o A48 BT SR ) — FOB R R E | Z A S RIEEL B S 20 HERH
P T LR RO (3 o e i 0 i ) SR A | < v e UL [ 1 4 e w
Wk U LR A SRR 2 ST ooy | o0 I SRR LSRG R | Kl B
e B TR E
B g L AT O AT A8 DA R AT 85 B A il | AR VA Tl AR 8l 7= A S BIR RR A AR | Ol s e
| TR " P LB FL LR I SRR | Wk
AL ; . . /N AR AL, B AT — 8 00 E M | IR A
% vl 4 H DA AN TN ¢ 7
BT AL | A R A T S A3 ke A LR o A P55 T
TR S5 FR B 22 00 L B o 3 TEFR TH L B 3R ST
WA g B, F 2T 7 1) S A UL N FURE L 25 7 HE 1) | AN SE B AR 2B, S A A 2 .
, g e WERE
WA R
_ o 111228 1 28 5 A e T ] : — SYYISE AR ST SRS RN | K LD
154 a1 5% KL I i T Az e PR YN VR R A Rk i P W
» A P Cl A R DN S5 U Al B AR |, s s o N KRB
sk Bl S 2O S Y- s IR s (SR E S T
- RS R A A K AOK I 2 AR AR A E R T & ; N KU
Kl AL ity B v
g e I A B 2 TECATHIIE il A WG 2RI % 2

W, TSR RS . A LR RS X kLl
TR I8 A ) & B N R AR B A s il fL (P 5d) 6
3.1.5 EREikil

A TG SRR R A i R A L R A A
A2 B9 AN TR] T I B AL TR - iR s LB A . LTI
AEHIN) , ZEEPR, HAAK K, E MR, 2B ik
VE FH 5, 5 407N T 4 R L I 25N B, B AR B/, B
— B R R S . SRR DL AR
TR KB AETIELEE (K Se) .

3.1.6 NAusk

WFFE DK AR T R] W XA T R4, SRR AR,
ARBEFEIL, SE A BE O R IR EE N 1 ~ 3 em,
WA R K 2920 3 mm (181 56)

3.1.7 Mgk

WIFFE X IR S o e T D iR s ekl
ik TP TR IS AE R B, LR B
FEIA, SETHRCY B, U IS A R R AL (K 5g) .

3.1.8 fgesk

AR AT R TN A 2 ) R A 9 ik A

T U YRR A A . IR U L A
FSA ] DL AL R, 1l PR, WSS X BB
ik A Kk E (F 5h) .

3.1.9 ik

KONHE B A T R B RS KA AE Rk 1 A e R 1
TRARVE T Bl oty , w008 810 4 1 o B Sk om 5, Y 9 ol
SR BR LTI W Ih SRS IX B I A A K L A
AT A EE (K 50).

h T E AT AT DX L B i B A TR A R R
IE X B A EAT T LR AT . S5 SR o Y
Xk A AR AL -5k B, AL R 32, 1 L%
9.85% ~ 48.65%, JLAM V- Y {E Jy 23. 65%, B AR Jy £L
P AE RUGEZ o i B 25 1A] LA O Tl FL | P9 3 ot
LM Z A AR R A RN, G TR
B2 (0] 10 84% 2247 o 53 A & 75 4/ I e i) L A
b I AR TR IR AL AR SE K 48 K A i R AE
s (F6) .

3.2 (EEYIE4FE

W FE X 21 A4 K LU TS R O i L BR BE B 36 2R
SRS R R BRI R, WERIRE , fLp
T R 16. 2% ~ 32. 2%, JLA[SEEI(E Ky 21. 8%; BB R



630 £S5 KRR R F47 5

7‘7 200 pm §

G @ LA @A ez 0

K5 FATE -5 MR S29-A~1Sa P K L it B 23 [VRAE SR A
Fig. 5 Micrographs showing the reservoir space characteristics of the Miocene volcanic rocks in well S29-A-1Sa, Songnan-Baodao Sag
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Fig. 6 Bar chart showing the reservoir space composition of the Miocene volcanic rocks in the Songnan-Baodao Sag
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