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Diagenesis of Paleogene formation in Lenghu region and its impact on porosity evolution
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Abstract: By using the drilling coring data, rock thin section, cast thin section, scanning electron microscope and logging data, and
combined with the analysis of the test data, the diagenesis characteristics and its impact on reservoir porosity of Lenghu region of
Paleogene has been carried on by the detailed study. The results showed that the maturity of the Lenghu region is low, the primary
pore, secondary pore and micro cracks are both developed in the reservoir. The diagenesis types are complex, including compac-
tion, cementation and dissolution. The compaction is the most fundamental reason for failure of reservoir. The porosity loss of the
reservoirs in the study area caused of the compaction is 21.65 % in average. The cementation is an important factor for further re-
ducing the reservoir pore loss, causing an average of 3.34 %. The dissolution of the reservoir is an important way to increase the
hole, but due to the lack of dissolution fluid, its contribution is limited, increasing pores about 2.26 %. There is a positive correla-
tion between the reservoir properties and maturity, and a negative correlation between the properties and depth, which show that the
low maturity and deep buried Lulehe formation (E,..) has the strongest compaction and cementation, and the worst reservoir proper-
ty. The property of lower Ganchaigou formation (E;') was medium, and the upper of lower Ganchaigou formation (Es*), which has
the highest maturity and is the most shallow buried has the optimal reservoir property.
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Fig. 1 Location of research area
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Table 1 Characteristics of rock composition of
Paleogene reservoir in Lenghu area

= IA AYE, % KA, % HIH.%  QUF+R)
TS 29.31~56.82  25.80~49.46 3.81~36.43 0.41~4.45

FELES? 39.89 35.81 24.30 1.58
THLH4 17.0~5021  14.13~45.86 11.22~66.43 0.20-4.01
TEE' 35.48 34.21 30.31 1.38
BEIRITZH 13.20~49.36  12.10~54.16  3.55~6.63 0.15~2.76

Er. 2791 28.39 43.70 0.89
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Fig. 2 Characteristics of rock types in different strata of Paleogene in Lenghu area
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Fig. 3 Pore types of Paleogene in Lenghu area
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Fig. 4 Characteristics of Paleogene diagenesis in Lenghu area

32 KLZER

32.1 B HBREAER

B W ER I 4 A FH R AR5 DX A2 o A i 3k

Wt i FE RS EIR AL Z — 58 X RIRER G
S5 B A AT A AR, A R B D
Ha A MR A ISR R IS5 P L4y |
i B G R RRAE A5 9 o0 Sl e i I AT A
VAV T 5 J2 45 00 A 42 3k 3 B ) iV P el |, 3
FUERREE RS, 22 AT Sh Sl bR i 28 0k [A] 58 58
Wk FLER b (B de) o Bl B VR BT, B
LR pHAE & & A A8k, B2 1R R 0 T = 76 e TR
T TR A B AR BE F , SLBR K A B 0 & A B4k
T 72 A K 1Y) Fe M Mg, A1 5 ik ABRIRER A1)
4 AR T, DTS BRI B B 1) 5 Ak ik R e 45
HIE— R 7R A T R ke, fFsIX
il 2 h 5 i A s Wy o3 A )z DT R IS RS £
B X, kT A 2 A e e 1R R AL
b (& 4d),

322 &ML

Wb X T R )2 A B S M DA R
INKAE KA A A A B 2 A LB, AR
AT YR AR 5N 5 WU R AR A KT LB
ST ALBR b (R de) , 758 X2 P oA A
KRR T -9, mR#JEZ0.01 ~ 0.03 m, JEZ&
FUW Z 4 (& 40) , [FBE R U BE T ] WL I A
SRR T T B o B 1A A D s SR A R R
% (18] 4h) , 4V AT HE K Si0, AT RE B T K A7 Uk Y
Hih,

323 Ryt

A X AT 58 T BOW i J2 A dd it A7 0 A, l 4
FEAEZ UL RS L AR e A R A 5
Wi K2R JeAT4E o BRUEAT 204 T = AT
KT 3T e e S A T R T
s DLAL B SIS BT FLBR IR IE o e 7 R U
ZRE T B T A P R U A R A R
Ll 2R ARk, A T AL B WP BRI
Ao AR, WFFE XA E b e — LIRS
07 RSN BT ASCER H B, 4R G (A D L) 43 SR sl
I HCIRAPIE 207 H (K dg) o B -0 P 1E— e AT
TRIRGEF 2 AR AL, INTE Ca™ 88 13 B ) L
RPN S, T &5 KT
TEBCE TR IRET T, Wil A7 23 578 O S B 22 Z0IR
DA £ (1] 4h) , (A2 P B SRR o



#5240

BRI, 55 v Tt DXty 0 AR A 2 B VPRI B X L AL Y 5 11

3.3 &FMER

WFFE X A2 G AI R AR T, BARE W3
DT AT Z A = R IR, 35 B2 m] i ik i i
FRER LSS IS 5 AR Il A TR R A AR AR =
BRSNS T R R AR R A
fLi, =& B—Anl o BF5E X T8 = JE 0 3 ik
TG RHA TG HAE TS X B, 7RI X
BRI R R AR A X R AT - 1
TOURE AT Ty, AR A ORIV 1 R A, B2 DL
KL A 0 ifp PR e AR s b, sl A 0K 3 2¢ 4 A
VA, I AN RILUDER AR L L, AT A BORE N
PR IR, I BORL A AL, A R A i 21
IR AT BU R , S48 B R 2 BB IR (18] 4h) 5 Bk
FRER B MY 1ty , L5 gk A SIS 0 o T T A
L VAR 5 it A e A 3 2 SR i A S L)
ARSI ORI LR SE (5] 41)

4 X FL B A A

FLER AL RS AR Z I RO SR
—, AR S B e o FLIRE AL Y 172, 2 b A
RET BN A R AR TR B T SE TR R, AN [R] B 1 A
X IE LB AL AR A 25

4.1 EFZIEAXTFLIRAI R

JE SRR X it 2 P M 22 1) F2 2 e AR
FHZEAY 1 A UKL AR R 52 0 VR R & A 4 il A2
B BURLHES T R A AR AR R BT AT
DLRE B Uk 52— HEFIE 2, DA AL Bt s [
WD s WE T DA T2 03 LR AR, 5 A A 2 1
JE MM A B T FE R SR A R &S AR TR A
LB (18] 4a) , A5 FL BB E— 208/ 0N . 3 %
30 F R 260 435K 7 ST i, 45 6 e R AL
AL JIBIE 5 XA 2 T U LB R K 29 FE 33.62 % ~
41.56 %, 344 37.16 %, F|F Houseknecht DW 2
HH 1R R S R 235 A P 5 T L B A R 2 11 56 &R
P, AT e PP e S AR R R 2 AL B e IR i (A
5) ST X it 2 R A DR e S A T 3 B 1) L B B 4 2R
Al 35 6.69 % ~ 33.44 %, V14 21.65 %, Hih E' \E..J2
A7, B JZ A7 PR S 18 A L Bt B 4 2R S 53k
24.15 % . 16.72 %1 14.86 % (1K 5) , o] WL4i#% )2 FLER [H

Jie S P 5 | 76 B4 2 R AT i 5 S8 ) B8 A T A2 A 4
FHAIE , 55 RTSCE KA B2 T 8 Y BORLHES 5 &
SR, RIRASHE & IV 10 X S 3R A2 LR
P T2 b T RS RN X (18] 5) , 1 W] s S
FHRSE BT fi 2 AL BRI N ERARAS Y S A

4.2 RREERMFLERHIRNT

JE A A T FE A A O 45 B B, HRA AR
Mo BT XA AR IS 1Y 32 24 e PR R 25 A o
JB2s K A PERE LA s o AERCE AR T BCRE
BB PR ER 25y vl DIAE— R E L AR I R
X E AL B A BEIR | TR AR £ I 459 S5 48 1 LB
(V2 1a], DRI, IR R e 4 X it = LI 2 i A
XURITE . BRER SN IBEFEINN  BRIRER 45 ) 5 5
PLS %5t Si/INT 5 %I, BRI Eh B4 1y vl ke 2]
AR S A7 1072535 R T 5 %l e PR e 4%
EESE P RIR LB A, $5 e B S IX A=
FLERIEZE W) & B ATE 8 Y% /oAy, IR BIFSE X Aift 2 v
IBRIRER I EE MR LI BAT SOV E T

W5 DX A7 SR A5 LA AT S AR IR 7 1,
# VLA A S a0 38 T LB e DI R 7
= AL T FLBR S 6] (18] de (46 4h) . A 2ERE T
k2 LB A9 SRR SR ), e e 7 2R 21 )
FHAM A7 U A IR K JE 45 ) AT i, v U A7 — i
JERRTEFERFE R, P, Slfea F sl 0 — s
FLBUE IR ARSI, MRSER)Z RO SR L)

o (B4, %

0 10 20 30 40
40 0
n,)Q
X
34 120 W
q’Q
30 *X o X
nin &
N * a*\ -
;2 S 4 140 &
= Y AR i
| S K S =
= * A g @00 0 “/;/??\ 4
# o x H60 =
o
E
&
10 Y
E., 80 H
o E;
* E}
1 1 1 1
0 20 40 60 80 100

B2 45 A% 0 B PR DR 0 AL B AR, %

KI5 JESE BB AR HIGRLR]FLBRA 2 O 7
Fig. 5 Relation between compaction with cementation and

intergranular pore loss



12

RN 5T A

F 8%

— PR o5 s ALME T, S LB R R A, A5
DX PR e 465 A FH 3 A %) FL B BE 458 2Kk W13k 0.74 % ~
7.06 %, F-393.34 % (& 5) , W] UL e 45 4 FH 2 2 19 1l
DXt 3 R A E AL N F R

A AR R XS FLBR B R

Fe SRR S5 /R X it 2 F LB RS 2 Al IR A, B
& CEAE RTINS, 8= A FLBRE R B0 R FLIR
JEE TG DA TP P AL B i S S 2 AL, S
FLBRE F Oy R RS . AR T AT S S Rl =,
IR DA 2 A [ BE 32 240 T3 e B B B I sl
B B BEA (1 6) , A AN 2 LA
RESMFEA PR, RV W X 3 2R B R HTES
RS AR 2k BRIRER A L e F AR R+
W), B TR T o 4 (H i TR ko A
HUR ) AR X B 2, R, ¥2 ) 1l DX 30 R A2 v [
WA AR R U AL FLBO A R . i B B

4.3

WA TR, I U FL R 290 2.26 % /i A, HIR
MALB L LT T B2 AN ES R AL, B2 A
JEARDO A v ELERGHE , LM DL ik FL
ZEAHTSCOI BT, R RV W X7 O AR AR R S
VR PSR I T2 AL B B8 B ARAS L B e 235 4 P 2l
FLETE— 2P0l B FE SR I AL U AR 4 AL
R AR, (HTTHRA R, I, TS TS X A R
AL AR (L 6) o Yo L IX T 3T R A 2 1
5 PSR L E AR S , 5 B BT BE A SRR S , B
D AR S S R R TR AL 11 ot 2R 9 2 (B2 ) P SRR 25
YR sk, = vE R 22, T A4 T BL (B Ik
Z o U i e AR R A R ) T S 4B B (B
il SRR S DG, S DAL 2 phy T BERGRETA , )=
BUA AT d R, Fe SR AT ik = FLBR A s A4
FI IR B LA 5 T Sl 2R AR, D SR A 12
PERIURL A7 52 5t B, 2P ORI A Bl 2R R
R X LEII RO AN TR SR I BE 155, H 5

B B L I
o B gl A B B W5 1 T B
A B A B A
R, 0.4 0.7 1.3 2.0 >2.0
Y C <70 90 130 170 >170
1/ ST S, % >70 50 20 <20 0
LI U AL IR B A ALk WAL R E WAL R 5 34 5%
R 4 i 3 2 SR E B4R SR — 1 4R
JE 5 4 1] > —
SR B i A 93 4 A 35 160 5 0 L LB T 7 5
T I 7 — — —
R _—— D —
B —  —=< >  —
v s | — > — — L ———
Y mr w S —
YR R —_— D — —
A —
gg W Hh % _———— > — -
| KRR —_— —,— S — —
A g — — ———
e R AR AL —_——] o—
e R 5t Bt | smn | wmmk | smi
40 A
7l i SO\
[ we sor — W nnn GO
i Z Yo 4 4 1L W
i 4% 20 ce s N . Z1752.26 % )y
B i ey v sk AL Jeaite
A g 10F &lm L11E21.65% f{‘é‘fﬁ‘éﬁﬂo Tz
) 0 . . . | HE334% . . . 7k AL
% 500 1000 1500 2000 2500 3000 3500 4000 4500
R JE/m

Fl6 Vol Dty i 2 it 2 s 91 S LT A

Fig. 6 Diagenetic sequence and pore evolution of Paleogene reservoir in Lenghu area
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