945 5 A2 R B 2 Earth Science Vol. 45 No. 2
2020 4F2 A http://www.earth-science.net Feb. 2020

https://doi.org/10.3799/dqkx.2019.008

FRE LI REESEE T EHMELTEM

FORCEERE IR KAR T FRE,
REMLFELE ORLE KRB

.YEomRFHARTREEMNBDEEELHT, T 102249
2. R E B K F A FFE, T 102249
3. P B B b F i w| AR I AR R, H R &g 736202

W OE: TR A LR AR B A R R B AE X EJE AT PR A B A0 R Sk B A O WL R A S R M 56
B I 3 1) BE il L, 256 35 38 0 BERE L BUAGOI  BERE B AL R S I B AR EAT A BT A SRR W] BT R G 1 T AR B A R A
PR BR RIS U B I E VAR R N 3 AU DR RN 3 e 28 IR 28 T 3 A0 96 R 58 42 se S 2L 6% U Il AL A
BE AL 328 B R AL B A T 0.004 %6 ~9.760 % , F- 34 FL B BE E 1.663%~3.844 %0 5 8 i R A T d KAH 0.002~33.239
mD , - ¥ 3% R 7E 0.020~3.836 mD, F KA IS W VA A A T AE 1 4 28 LB RING 7 R 22 ) I A W 9 A DG A 2
R R AR A XA WAL G AR SE AT W R B R W AR R T 4 A4S D T 5 S A 2 0 W PR R A RO
B R R AL T 2R RS RO AR AR R I AR s 2 A TFM AR R R X Z L1 e
B, BB TR RS HRRA RS R R R R S RSB A - dU R AT I T 28662 s ARt R R
b Ve du Rt 2 o 11 2582

KR HA R AR A ] R R R AR Z PP BUJR B Ll AR B b S T

hES%ES: P618.13 XEHE: 1000—2383(2020)02—617—17 Y Fs HE3:2019—01—26

Main Characteristics and Evaluation of Bedrock Reservoirs in the Eastern

Segment of Altun Piedmont

Li Xin"?, Xie Qingbin"*", Niu Huapeng"*, Zhang Yongshu®’, Li Junwei"?,
Wu Zhixiong®, Li Chuanlong"?, Xi Bin'*, Wang Bo®’, Yuan Hanlin'?

1. State Key Laboratory of Petroleum Resource and Prospecting, Beijing 102249, China
2. College of Geosciences, China University of Petroleum, Beijing 102249, China
3. Exploration and Development Institute of Qinghai Oilfield Company, Petro-China, Dunhuang, Gansu 736202, China

Abstract: Based on the field outcrop survey, core observation, section identification, scanning electron microscopy and
cathodoluminescence method, combined with conventional logging, image logging, pore infiltration test data, etc., main
characteristics and evaluation of bedrock reservoirs in the eastern segment of the Altun Piedmont were studied. The results show
that the lithology of the bedrock reservoirs in the eastern segment of Altun Piedmont mainly includes magmatic rocks and

metamorphic rocks. The magmatic rocks are mainly granite, and the metamorphic rocks are mainly gneiss and schist. The types of
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reservoir space mainly include incompletely filled fractures, dissolved pores and matrix micropores. The maximum porosity of
bedrock reservoir is 9.76% , the minimum is 0.004% , and the average is 1.663%~3.844%. The maximum permeability of
bedrock reservoir is 33.239 mD, the minimum is 0.002 mD, and the average permeability is 0.020~3.836 mD. There is no
obvious correlation between porosity and permeability. The main controlling factors of bedrock reservoirs include lithology and
mineral combination, paleogeomorphology, pre-existing faults and fracture zones, late magmatic intrusion and hydrothermal
action. Combined with the physical properties and the main controlling factors of the bedrock reservoir, the evaluation criteria of
bedrock reservoir controlled by many factors are put forward. The reservoir is divided into four categories:good, average, fair, and
poor. The results of evaluation show that the study area is mainly composed of type II reservoirs, mainly found in granitic gneiss,
followed by granite, plagioclase gneiss, feldspar hornblende schist, etc. The Dongping nasal and Niuzhong-Niubei slopes are
mostly type I reservoirs, the Jianbei slope, Niudong nasal and Lengbei slope are mostly type II reservoirs.

Key words: bedrock reservoir; reservoir space; main controlling; reservoir evaluation; eastern segment of Altun Piedmont;oil-gas
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Fig.1 Tectonic outline of eastern segment of Altun Piedmont
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Fig.2 The current distribution diagram of the bedrock lithology in the eastern segment of the Altun Piedment
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Table 1 Classification of fracture of the eastern segment of the Altun Piedmont on Genesis
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Table 2 Statistics of fracture physical properties of the eastern segment of the Altun Piedmont on Genesis
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Fig.3 Characteristics of bedrock fractures in the eastern segment of the Altun Piedmenta
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Table 3 Identification of fracture development probability of
bedrock reservoir of the eastern segment of the Al-

tun Piedmont by bilateral resistivity Parameters
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AEF1033F 3230~3350  0.570  0.3180  0.020 000
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Table 4 Statistics of bedrock reservoir property in the eastern segment of the Altun Piedmont
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Fig.7 Characteristics of bedrock matrix pores in the eastern segment of the Altun Piedment
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Table 5 Statistics of thicknesses of structural layers of Weathering Crust of gneiss in Dongping 1 Block andgranite in Dongping 3

in the eastern segment of the Altun Piedmont
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Fig.8 Histogram of main bedrock pore and permeability distribution in the eastern segment of the Altun Piedmont
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Table 6  Statistics of thickness of different zones in weathering crust of typical well

s 3 A3 56 42 WA JZ R (m) 1 AU 2V A )5 BE (m) 2 KA 2 5 8 JSE B (m) CR A 2)

R 1 7.00 117.5 138.0
RAe 1015 et 6.00 146.5 126.5
REE 3T RALE 6.00 189.5 132.5
JE R 6.30 151.2 132.3
REE119F 4.00 122.5 83.5
REF 6 8.60 91.9 78.0
ROt 3.50 92.5 77.5
A 306 RIT Bl 9.80 119.5 88.0
RIE 124 3.50 57.0 42.5
REFS5 I 2.30 107.5 135.0
JEBEE 5.30 98.5 84.1
413 4.00 84.0 81.0
4t 23t 2.00 115.0 85.0

449 A s 3.00 165.8 82.2

454 2.00 156.0 117.0
JE 2.75 130.2 91.3

PO BTJR & L Rl 2R BEEE A A2 i 2R e e 7 AT

Fig.9 Characteristics of bedrock cataclastic rock in the eastern segment of the Altun Piedment

e, WA R T 5o FF1-2-33426.44 m, (—)2.5X 10, 4654 F KA A Ay, 448 R 7 5 d. 31 1-2-3,3426.44 m, (—)2.5X 10, {6 =i K k7,

HAWE, BB R T Rt

ARBE BB A AU R R ), i DA 3R 2 b AR AR
B B B 50 4 KUK 2 A0 RUAK 2 3 Tl TR R 25 S Y
Ji R 2 oty b 558 ) 5 i 2 b R RAR B B R Y 25 R
WAz S S R TR R AT, B
At LI AR 2 300 T 802 i 2, B 2 0 52 ) o
F G A, W A B TR AR R o i AR S
R FEW A e R 57 A A2 R BE N T AR
RS BE AN BT XA AT DL R S (1 9) |, e AR
W 1-2-3 3 ARIFF 105 9F A 4 HH 48 A A e Bi
AT LR ol 4 4 DU N GE | TR i <aE B 1 AT
i E
34 FHEREANRMEIEA

ARG AR B & S A Tz T
(Einsele, 1980; Wu ez al.,2006) . ‘5 AR A W Ak E

oy AT WS B A &K S RN 24T 78 2
(4 A8 sl Jy , TR) I e T ML in s TR A A AR VR
PRI I 7 S A= AT L SR LA i (X 4, 2015).
PUAE A N 5 3 AR A G B A 52 T 52 e 485

FHIG 52, A )22 FL B RE R AR, 52 il 1) it 4 M e ()
G5, 2015) AH AR B B PRI X R W), S IRAR T B 6T
B KA 4R A5 ) k3 i 4 M AR B R 1Y 52 T
(XI55, 2015) . 1/ & 38 e, 0F 98 X 35 Z 1A K 1=
A, — 7 T 3 L S R AR AR Y R R
AT R T S S Y — T K A RN B RN AR E T
Pomph Ok TR BN, TRAN AR S
BRBUE B TEE  WTE A2 M EE .
PLAR BF 306 H Ry 4 (1] 10) , 38 1 8 5 00 28 B il 4%
FEGERL AT AE 5 5 SR T A s A N K AR A



628 HiEkF#  htp://www.earth-science.net 5 45 5

Mp | PMIER ) | FMIEIR (@) &)
(my [P 5 5| L 7 | A

MD FMIBG (5 &) [FMIE & (3h &)
(m) | B i P B

FMIE & (F25) | FMIEHR () &)
5 G b 5 | A

MD

1943 1966

1944 1967

| 7 l' V’VV
i o
4 00
; AM’
y (XX
4 »““‘
OO0

NAAA

1945 1968

1957

1969

1946
i 1958

XXX
i

"

X
"
) X)

NG

1970
1959

000
| ' | ) z’::::
R

{0
0

1960

1972

1961

1973

FI10  ZREF 306 I 9 AR A KB JH 3 008 1 o 19 0 e B 42 (Ol v T o i i 1 2 )

Fig.10 Phenomenon of fragmentation of the granite rock caused by magma and hydrothermal intrusion in the well DP306
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Table 7 The list of bedrock reservoir evaluation in the eastern segment of the Altun Piedment
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Fig. 11 Comprehensive map for reservoir evaluation of the eastern segment of the Altun Piedmont

a. BT 7R 4 LAY 2R BEAS ) PE AL B RE 5 5 SR A0 5 b BT 2K 4B L ATy 2R B AN [] DXL BT FE 98 35 256 341 5 . BT 46 LA 2R BB XL A J22 L B ¥ 3 o

0 15 km

| I B S P B

DfEE kMR NIKGEE G A Bz 2 1 2i(m) H 5

P12 BT /R < LA 2R B2k il = P4 18]

Fig. 11 Comprehensive evaluation for bedrock reservoir of the eastern segment of the Altun Piedmont
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