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ANALYSIS ON THE CAUSES OF DIFFERENT ENRICHMENT OF
HYDROCARBON IN GUDAO AND CHENGDAO BURIED-HILLS,
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Abstract; There are obvious differences between Gudao and Chengdao buried-hills in the degree of
hydrocarbon enrichment, and the reason leading to such differences is still unclear. Base on relative
researches and the organic geochemical characteristics and reservoir properties, the conditions of
hydrocarbon accumulation occurred in Gudao and Chengdao buried-hills were compared, and controlling
factors leading to the differences were analyzed. Both Gudao and Chengdao buried-hills are surrounded by
hydrocarbon generation sags. Hence they both have favorable hydrocarbon source conditions. The
dissolved pores and fractures in Gudao buried-hill are sparse, which causes low hydrocarbon charging
efficiency in this buried-hill. It is such characteristics that lead to low hydrocarbon enrichment degree in
Gudao buried-hill. In contrast, the dissolved pores and fractures in Chengdao buried-hill are enriched
and the hydrocarbon charging efficiency is relatively high, which are also beneficial to form big pools in
Chengdao buried-hill. Furthermere, the Dongying formation in Gudao buried-hill was eroded. Compared

with Chengdao buried-hill, the Dongying formation’ s sealing ability is relatively poor in Gudao buried-
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hill, and the top of Gudao buried-hill is directly connected to the sandstones of the lowest section in the

Guantao formation. As a consequence, hydrocarbon could enter into the Guantao formation through the

sandstones, and therefore it is hard to form reservoirs in Gudao buried-hill. In comparison, the caprock

sealing ability is favorable in Chengdao buried-hill, providing effective places for hydrocarbon

accumulation and availing the formation of reservoirs.

Key words: buried hill; hydrocarbon reservoir; enrichment differences; passage system; caprock

0 3=

FL R FF o 2 A 8 TR A A A
BB, B T R B 25, W L R
IR T4 T W 5 A R R i, T
Pl iy 1 3 A i B L — R R ) O A Ok
T I 98 L vt SR AR AR T TR BT R SR A, 4 2005 4F
LA FAE 1000 m BT % 30K 80 A oy A8 4 1%
A, 2010 4E A 3 7R i £ M4 6000 m
DA B IR B R kB LD P IO O e, R
W L3 A L A BL A I B R A S R G 2R
LIRS AT T O RF R D Y, R T
A 6 TE A0 RS, 0 3T R A B 0
RS BIE ", At R AR B B R 1L
SUSGECRE T DA R S R R 2 R R L
SR L R ST YR )RR A S T L B 4R
TAE. RG22 5 R 4R A 4 T T
BFGEATS A X 585, 4 3% 1) B A B T ok % A )
DX - 45 e T8 1L 9ot G ) B8 R B

JEE )3 P 22 17 00T 30 4F I HRSE B, CEE R M
PR EA L BESEWLhE, BRI A
fifE I 1.5 % 10° €7 o 78 TV LR Y i B
T, M TR0 & B0 5 0 L 3 vp o <L A 2%
SERTARROERAF . A0, P VR L AR 7
WL 2 TP R BRAC G 9 i T, {ELYES L
TR AR 22 Bk . I R L A R A
23000 x 10* £, {H RS 1L 2 4R &3 Tl
PEIMITR, 3 RV L P R 2% e R R LA H
HROANTE A8 . AP 08 1L R 0 v L g 1), 3 L 7
AV SRR A&, BT I R 2 R
SR SRR, LA RE % = 57 8k Ll i RO B e, Rk
LT 1L AR B 2 e

1 KR =

5 B8 B A T I Vi 9 X e AR g R, A g T L

KERE., BR, W, F80% AR %I G,
YR W L2 2 25500 km®, 2 — AN LK T B A 2
FRoRRRE . B AR AT, TGS
Ui T 28k s e, b A A G T 1 2 A A 4
EdhE T 45 MR L 25, 7 28 AR L 28 1 W7 2 76 1k
SCR b B e, A5 3 B I R T I
Mk R R o, AR R A I I R R 2
TR, WS E K BRI, B R T
PR R 5 AR 7 R R IV I KT 2 7 5 2 AR 3
SRPERRE, WERERAL ., FE L, FHSK
T LA = 25 A TG A T B A 2 SR M B 5 )
b, WA EEEE TR R (Ar) B
WS (P2) BRERELA RIS (Mz) WEJE A,
HUFERERR (). BRER (0) MERNE
410 HET, VB R 20 24 A
B, PRI A B B R Y 14. 8%
7 55 B 4 s — o o

35 5 7k 1Ly RIS s Ll A T B 3 ) AR
W, RS A S B BT B T, B B L T
AR R AR B R (WLIE L), R A
EERERER. PHAERERR, BRERM LY
RO WA (C) ——&ZF (P), L= UHH
VI — R B A DU RURR R 0 4R I L L
PG BRI AR MG TR, 2T TR A
g8 IR I R . BT A R R £ 6 R IR TR T
We——R LW 25 L W el A 9 il e R R B R T
Me—— LI . A R R —R R
T AT 20— L 4k 8 ks R LA BT i 4
AR 4 B —— 5 L0 48 3L G N R AL B B, 2R L
Wi . 42 20 2 . HE b 30 W74 L (1 B
WA FH T R R T e e A R 3 A SR, IR L
B T AL MG 3 (ULIE 1), 3 il 2 DL JE ik &R
HE, FHGERA R, LMEL ERBE—T
RS, UURER I LUV AR O J2 . DI ok o ) B
ST TENSC . ML B R S i aE B
" E b LI e R I BT 2443 5 45 9K
T B R AT T B AR 4, 94 L A by 5 e g



222 R F F R 2018
N ~ , AR [ | DTRERR
0 10 Ml I ZOf / —r— —
Y e 20km R 7 ETE
N SN sy of N : T
< LN, &/ A < T N iR = LT
=== N ¢ (- | T —
\ ¥ N o eme g S | =i
>\ . \\ )’ K = / £
N JL FiI_ s, _ \ A et P Fom
~ G RS 7Y P oy ¥ g L AR @i P e SR 4
. ~- Se— S S ARHRE 5 el I o R A
e — & OB — ] #&|F E
7 — s > £ T X8 B -
7 ~. . D Y R|m E9 PR A
= AN N\ L B E M % 5
/ ~ . N v L ; = =
/ ~ Voied =ERM291 S T -
=2 ~ ~ & .o = PRI
7\ /‘ &ﬁ{, S oy e = }LJ}E@Q:%
\ wmps /W@ )= EATIZS — E=
2 E on ks AN FERLS = 1 / F==1
e M1 bA \, 10 Sk v w [ = / |
= : N\ CEARE L/ [N 7 252
N / o / e kil
\. ——/ 1 - z & HER E— AKHEH
\ &/ P Ly i =
& WS A | T
< - / oAb o e ~— / 2
AR« / YW A0 E rH ap= / |
o A E e / B / -~
X e — L~ - /
4 v ~ 0\ A e P
A - J \ B_ F4/ __ >
e _— \ o~/ TE <\ B R
L — ~ \ Ve N s N
S om0k S BN, 7 e¥e
N WM E R S ey SR A
VRN N 4 = I
/ N\ - A -~ +
/ N\ \ » s i
/ \ SN T 7 3
/ N\ N  wE EE A 7 =
7% \ 7N, WS 7 #
/o oae an we O\ A R — /
/U4 0 E AN\ / N— i :
A== N/ ~< | 1
? == e T T |
e / FRR EEE
witiAH
% % EE lr—Ll ﬁ / i‘ﬂfﬁ' 44
[ e [ Jow [stosress [——]win [«@® ] wumeon g
[oocfpe [ |ny |m—]gn oo s ] mmms
F1-32 bWz F2-3R 0020072 F3-3R630W1E FA-IALWT = F5-3K w2 Fo-fK G /=
A1 EBBELARGHELHECERRERETE
Fig. 1  Tectonic location and stratigraphic development map of Chengdao and Gudao buried-hills
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Fig. 2 Reservoir profiles and vertical distribution porportion of hydrocarbon in different layers of Gudao and Chengdao buried-hills
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Table 1  Evaluation parameters of hydrocarbon source conditions of Chengdao and Gudao buried-hills
T B2 B IRy 1L
b R W SV " " N —
bk (AL I BEAR 1T R R IR B AL
13 $=3 Es; Es, Es, Es, Ed Es; Es, Es, Es; Es, Es; Es, Es; Es,
LN A U | I I, I, I, I, r, r.o r.m I I, I I I,
R/
(10* Vkm?) 100 ~ 1400 30 ~250 50 ~1100 20 ~360 30 ~620 50 ~400 50 ~450 10 ~400 50 ~1200 30 ~450 50 ~1200 50 ~450 50 ~600 50 ~250
AOUBRAE A i w5 3 1o 3 TR 2 TR T TR T2 A i T i
TOC/ % 3.2~3.43.7~4129~3.4 1.3~41 1.0~3.0 1.8~2.3 <1.0 0.6~2.02.6~4.02.0~4.03.6~4.8 3~46 1.8~2.91.6~2.1
W G 8
350 ~400 90 ~108 300 ~1000 30 ~80 250 ~1300 100 ~500 30 ~120 80 ~350 50 ~750 0~450 90~500 0~300 50~350 0~150
JEHE/m
AN i s s i Bl i Bl 4 4 Ligas i i I 4

2.2 HSEHIL

PO L1V AR A A TR LA B TR R S G 1 R
fiE, A R O i SR TR R R R R A
A A Y HE A, RN 20 L
PAT (%) i ok A T DR 0] 43 A S B B Vi IR O 2
T[] S I BRI ] 0 L A A 1) 78 3 B

W 2 BE 18 1 3l AR R A AR L i 2, X T L
A TR R AR AT, B IR AE B A W2
BAEM M Sae 7, HA A8 0 T 3 i 2
AT AR ) b KR ASE b AT 8 R, T2 S B
PhobE T A S RE BRI R
FEAGWZE . AL 20 )2 . FRAE 30 W2 AR 2 KL
W)z, b 20 Wr)2 2 dedevg sk m, 7E b A AR I
g, *mAas RAEM BN, 4K Z &AL
W SR AC M B Y i B2, B A PE 310° ~330°,
17 R VG, ff 40° ~45°, R 25 F K 2000 m;

$24b 30 W2 9% a9 3R dE 30 B 2 AR L 30 Jb Wt
2, GEWIEAAHIR, A B, W AR Oy 30° ~
40°, G2 AL 30 W72 R A X PR T, 7E
ST b R AT, R R W ) T 350 g R
53 m/Ma, WrZ2HRREEEKR, MFRETI., N8
WX AZF IR . IRALAIRPY = K I W2, Hop
PRV W 245 195 3, SO ) S, AN E R
RS SR RN | [ [l = T = ) R S
PR Z, B AR e m, RS AE B, P B
AT A, w2 A AR, 3 AR
109 06 J22 57 2195 3h R N 32 m/Ma, {1 K2 TR 16 4
SR TR X,

55 VB L RN IR 9 1L i 2 B AR R A
AL R &R, A 4R A ) 32 2O R AR i
fL. KR, WIS EE MR AL W R
B SR A I N AR SRR R FEE A, BV L



224 oo

2018

8204 RE A8 i 209 L < “HEIL T s R,
U WL DN R R O 4% A AR T AL L TR
KB R B AR A BT B, 0k N 5 AR B 0
g 2 B 29 150 m (25 0 iE AT 00, 61 4E 10 &
Pt 2 RE S AT B N ORI, WF S R B, 1R S L
RARNFE., WAERMPAREZEMEZ, &K
2R AT 35 1300 m, 3% X & & VU HE K0 BT R (R
Wi, LR e R T AR K B 0 Az 5 2 i KA
Flh, MEERE IR, HEWEA N3 ~10 mm,
SR RN A2 29 2 ~ 10 mm, SRV FL IR K 4%

AR 20 wm (WL 2) . JRE W AR R LR il A SR
W RN T, HEREEZRD 600 m, hTENT
FeL . B A 2 0 AR T, R T L ik
JRRVREZE 32 1 AR 0 fod R0k 0 £ o X BE 2o 7 &
BRSSP L 2R BESERE 2909 1 ~3 mm, ) K3 T Ar
BN 1 ~5 mm, §EFELERLY N~ 10 pm
(W2, #3), Bk b IR v pfLR . 2 4%
KEREN R E TR Wik, 25l
JZ 3 1) i S A e AR R, I P L A
FUTE A RCR B T B v

F2 MBELIERELNERR S HERML

Table 2 Description of development characteristics of fractures and caverns in Gudao and Chengdao buried-hills
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Table 3 Physical properties of caprocks in

different layers of Chengdao buried-hill
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Fig. 4 The relationship between longitudinal location of buried oil reservoirs and cap rocks in Chengdao area
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Fig. 5 Indicating diagram of connecting-well in denudation area of the Dongying formation of Gudao buried-hill
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