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Abstract: The pilot well BYPS is a cored well drilled to explore the oil and gas bearing properties of the highly
thermally evolved lower sub-member of the third member of the Paleogene Shahejie Formation in the Bonan deep

sag of the Zhanhua Sag, Bohai Bay Basin. The coring interval depth ranges from 4 267.0 to 4 338.1 m. To reveal
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the oil and gas bearing properties of the cored interval, pyrolysis of frozen, sealed fragments was conducted on
typical samples and the escaping gas from the core was collected and quantified for composition analysis. The results
show that the cored interval is a high-quality hydrocarbon source rock rich in organic matter and carbonates, with
a maturity (R,) of about 1.2% Efficient hydrocarbon generation and expulsion likely occurred during thermal evolu-
tion, causing the current low free hydrocarbon (S,) and hydrogen index (I;;) values. The content of the hydro-
carbon gas from the core was generally low, ranging from 0.001 to 0.01 ¢cm’/g, with an average of 0.005 cm’/g.
Segments with relatively high levels of escaping hydrocarbon gas corresponded to those with relatively high pyrolysis
S, values. The escaping gas was mainly composed of CH,, CO,, H,, and C,H,, with mole percentages of H, ranging
from 1.08% to 19.23% , with an average of 7.09%, indicating hydrogen-rich characteristics. H, showed a signifi-
cant positive correlation with CO,and a negative correlation with CH,. The escaping gas from the core was likely
trapped in-situ, and the formation of H, might be related to the cleavage of hetero-bonds and demethylation
during the pyrolysis of organic matter. Further research is suggested on the formation mechanism, geological
exploration, and evaluation of natural hydrogen released during organic matter pyrolysis, so as to provide a basis
for the decision-making in the exploration and development of this type of natural hydrogen resource.

Key words: natural hydrogen; escaping gas from core; lower sub-member of third member of Shahejie Forma-

tion; Paleogene ;Zhanhua Sag; Bohai Bay Basin

R FRLAE 1888 AR EI R 2= K HES R kR
A S T 2 e e b X 3 R R T R I B
MR AR M E T ILE T % 5.8% ~7.5% A
AN BT AMIZ AL G MR, X KR A SAT
FEB AR 2E , I AR A SMELIAE L T A 3OCR 4R
o KA A B IR M E ), Aid, 2002 4E3
] b 55 4 25 =) i SMITH 7 ( First Break ) 2435 | &
TR B RN B R S A T Bl
NEHREZ I A T X RN AR ek, fEad &
Mt RER P MEBTE - RARE
PR30 % K Hydroma 23 &) W) 76 F 91 & B
Bourakebougou Hb X £545 & I 1 40 B =y ik 98% 1)K
SRR, IS T 2Bk A FDAR I KSR AR
KR vk R Rk L K A ST AR T
VAR Z M R L AR R A B AU
TE 600x10* ~2.5x 10° t Z [A], J& H Fif 4Bk & 20 %
KRRIRESH R, HHET, KRS A 50 i
FEAE B RR IR ST 1 HA s , N RAR S SR 2
FIFH 2020 4F [ 3 ZHE 2023 AFAETAY 40 K, 5
HOEHE AR RKHDE VB E RO SR
RIRIR G IRV v UE™ 33X A5 22 1 9 5t i
TEEHIRTT & TAES 5 e IRAE & TAEE X KRR A
ST, I B R AR SRR T & S5k
R X R R AR R RN R T A R AR
ZHFR AR TR Z 07 B RRER
BRI A 45 R TEHL AR PR R HILRS PR R 28, Hod e L
BRI AT ik — 2041 43 Z2 R T anie 80A AR AR A
MR AR K AR VR A R B A R

AR A AL R Y K AR S
L 2o P AN SR VR R AR A LR
I DA R R R R A HATE R
IRSR AL A HHURIA R D B8 & AR AR
A 58 AR BRI AR I B 1 T8 S5 i 1A
MBI R E SRR A R, A AR
TGS RN K 2 B B AR AR DU AT, O I
KIG KRB A 6 F A DL g A
SR, TR B R FR A BT U DT R 1 A
it S IR AR L 43 0 B 45 SR T DA RO TR AT £k
B Bt A HIL U DU AR TR A AR AR A
AT SR S0 A AT 285 510 4948 7R - A DL IR
HWEAR EZE T T EARMEA IR Z 5, B ST
1A R B B (A ML A A7 0 B R R T
200 C/HEAE R KT 2.0%) , HAEA 5 i 0 E
RN 1.0% 245 1) H AR & A PSR IO AR Pt
FARE AR, I AR S 90 A S PR
FAK T — 11, B 1040 & A AL 005 76 A HL
AR I B B AR — A R B g
JUENIL, Y Fr TR A Y & B0 A AL
R 2 s L R A R8RSR (AN 0 3 A B
2 HEGB I ER) , 2R LA LA
TRARUE 300 T B PH ) B 2 75 191 g Fn b 2
Hi & BRI — AR SR P H R 2 R LR A
SRR A S LA B A P IR T R AT
A BT ISR B PR A A A S SR R 0 2
A S RV 2 L T 1 B e T B T A
S ——BYPS SR B BEEL & i A i



LERE:]

2RI A A I BYPS SR L R YN = B B R U TR TR A s s - 981 -

T XTI B (I R I BT S BCR WE,
RIFRVD =N LB, OB R 2 1.2%) #8453 0
FERET I 1 h AR R e RO IR iR
B A AEE AT T ARG T, 45 R 1 IR
BRI TV ="F WB S A MUK e w5/ e i KA 55
A DR B R AR T E AR ik, AT
5% 5 TR o vV A b Ak U B ¥ R HE BB BYPS
SR VD = F W B BEE A DL K R/ Y8 5
TR A5 W AR SO B S AR AR S YRR
FEBRVTESIATE L] B o S, AR A )5
T & A A TG AR A SR FR K
I S,

1 MU s

TP TUT o S #5349 I i <
MIpE 2z — , HUUBR R LI i R—Hn &8 3, 4=
filf AR FB, EAPLRE U2 R ERA A
THERIY E V=R = Bl Kb — B,
Hrp b =T B A VLR T U J= 2 o MR Y 3
THEIRATE . MG AR T, LR 42K
Wiz 297 2% AUER TR R R T B T
I8 I AR A LRI OS2 2R 508 &R T
R AT USRI BYPS IR R H
SPHR I T A 11 B ¥ 2 vl S I 11 o e R
(1), BhrabE s —AUBERI 2 AR BEPY 22 i s
WA, AL LA AT 20 S5 312 1 R AR P4 LA
SCARWZ N -5 SCRFE MR ARAR , B8 SRR A
i, AR NP R IR, 5 AL A I X
Tz T EIRR T G ARDUR, B R Bk E LS

Y YDA AR B A U i L R AL
WA LT TN E YW =T =B K& vh
—BNEFEAVRRICHZER, UHED =T W
DU T IR WA 91, 2 — 2228 T B —he =A% 1Y s
IK—PJFOK TR, & B K TR —F TR AH & ik
BRER TUE Y . EREERA YD Y B B R A ML IR 5T
FND BRI A HERE 258 A R 1A
A HERS RGO, DAL O AR HERE Y e
WL =T WBE AU s R A HEE N
TE B AR B LR R 95 Ak TR b 2R 1) 2 5 T 2
UGB TSP BIUARIN i g 01 S v — B iR
1, B I A 55, R WAL C A T
7R 1) T J2 06 355 2 A S A v D — b = B iR
WAL HH BAE V0 — RV — B DURU 1 B 31 0 46 37
T, Hik, EE AP TUE E2 A HEE M, W)=
TG SARTIES , % AR AR BIAE  H AT L
VERIMAAZFEIEIE . TEAh, X BEIKT)2 A9 T o)) 5 7
b BRI R i )2 O R AR )2 R B T Ak S5 T
T 5 w2 RARE N E S e 54 HER AR
IFHBLE R,
2 CHDIRECE R S 5 b
2.1 BYP5 SRHFBULEERFE

#BE BYPS ) £ 2 H R WL M4 )
T T e TR T e A AR S (R, KT 1.0%) X
V=TI EAIRIUAZ RS, h
TS BYPS HUb = F W B K I 947 1 055 i
MZEC e BITE BYPS HERE AR T BYPS SR
(E) RIS =TF WE W13 1 EZ4H3 /M2

jekiadegieiiy
)

0] ] ][]

WX )R AR R R

BT B it AL B (a) A1 BYPS SRS (b) M3 o7
PSR 37 115
Fig.1 Tectonic location of Zhanhua Sag (a) and pilot well BYP5 (b), Bohai Bay Basin
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and free hydrocarbon (S,) contents in cored interval from
pilot well BYPS in lower sub-member of third member
of Shahejie Formation, Zhanhua Sag, Bohai Bay Basin

R (18 4) 7T W, BYPS S HR - Bio B K € K
VA KR TN A RN K 5 e K A A HILJR
KRN T —10 B s 1,2, 25 BARRIESR
B, BYP5S SR HHXV =TI 13 243 /N2
2 4 /NZTEREGLBEA M LUZ ARG K A K T
JEMRIK AT T AR KA R I 3, A
HE-EFAVR & wRRHRIREES, ST
BEMPM—IZ B B, V0 = W Bt & A LT K e
/PSS Al B & e A e B IR,
VERH IO Be AL B rh ¥ 2B T i 3R HEIR AR
o540, BYPS SRR B B 0 30 |, O il

RD/

& 2

| 2| /s |GRIAPT| (. N o ) lhﬁ‘;ﬁflg:i’ﬁfg/
SRR 1 N o(TOC)% 5/(mge) /(mgle) T.% i
2‘.0 4.0 6.0 1 0 20 0 50 1 00 150 455 4(?0 465 0.001 001 0.1
P % 35 . ‘
| @ ! . o ® ° °
| ‘ p o ¢ o©
A 3 e . .
! ® | Rt °
o8 o o8’ AN . ° e
‘B §~ a° e ! o
’t % ° ] ﬂ ° o
3 0 1 o ® j o
y ° L& °¢
w|? % ’ ot R
| = Py % e 1 .
wl M| ° ) B! S
Vel & . oo o e°®
.i... b. f‘. 'Y .3.' o o
Bas Py [ “0 t o
TN .‘ &° o4
° | ° : o
'{ ] o:.. :':':. ©
3..' & . © o8 °
& 3 > g “l8 ol
o5® g % o 0 o |©
0 ® ..Q;o Ps :b "O ol © °
4 ° : ° [ o‘§ ie® .
e o < oy ° | °
i * ¢ . T
T B wess

RS A R AL TR BYPS RS VD =R S BURLO BEZE A AR R

Fig.2  Comprehensive histogram of cored interval from pilot well BYP5 in lower sub-member

of third member of Shahejie Formation, Zhanhua Sag, Bohai Bay Basin
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Table 1 Compositional characteristics of escaping gas in cored interval from pilot well BYP5
in lower sub-member of third member of Shahejie Formation, Zhanhua Sag, Bohai Bay Basin
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