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Fig. 1 Tectonic units in Honghaoershute Sag of Erlian Basin
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1—Sag border; 2— petroleum system bound; 3—basement fault;

4—east sub-sag; 5—central sub-sag; 6— west sub-sag
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Fig. 2 Stomata-almond andesite of Aershan Formation

lower segment in Honghaoershute Sag of Erlian Basin

(Well Hong 12, 826.15m)
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Fig. 3 Stomata-almond andesite, tight andesite and landing welded andesite in Honghaoershute Sag of Erlian Basin
(a)—# 54 JF.1662. 3m., P /R 3G 20F Be o LA (=% 1l s (b)— 3t 54 JF, 1664, 4m, PI/R G2 T B, AL 22 . (—40) 5 (0 — P 17 JF
1222m, B /R 41T Br B AR 2 I S MRS R E s (D—k 17 JF,922. 11m, Bl /RG240 T B BUB PR 22 1L, (—40) 5 (e)— it 2 I,
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(a)—Stomata-almond andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well Hong 54. 1662, 3m) ;

(b)—stomata-almond andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well Hong 54.1664. 4m, —
40) ; (¢)—tight andesite with high angle fracture of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well Hong
17. 1222m) ; (d) —tight andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well Hong 17, 922. 11m, —
40) ; (e)—landing welded andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well Hong 2, 1618m);

(f)—landing welded andesite of Aershan Formation upper segment in Honghaoershute Sag of Erlian Basin (Well Hong 5, 1604. 2m, —40)
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Fig. 4 Autoclastic andesite in Honghaoershute
Sag of Erlian Basin

()=t 2 I, 1615, 3m, B JR 34 F Be o 2 it F R 1l s
(b)—t 2 JF.1615m, Bl /R 3620 F B 4 I H B 1 2, (—40)
(a)— Autoclastic andesite of Aershan Formation lower segment
in Honghaoershute Sag of Erlian Basin (Well Hong 2, 1615.3
m); (b)—autoclastic andesite of Aershan Formation lower
segment in Honghaoershute Sag of Erlian Basin (Well Hong 2,
1615m, —40)
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Fig.5 Volcanic breccia in Honghaoershute Sag of Erlian Basin
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(a)—Volcanic breccia of Aershan Formation upper segment in
Honghaoershute Sag of Erlian Basin (Well Hong 29, 1155. 8m);
(b)—volcanic breccia of Aershan Formation upper segment in
Honghaoershute Sag of Erlian Basin (Well Hong 29, 1155m, —40)
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Fig. 6 Tuff in Honghaoershute Sag of Erlian Basin
(0—t 4 JF,1709. 28m, /R ALF B BER & 5 (b — i 18 JF,
892. 59m, Pl R4 T B BEIK A (+40)

(a)—Tuff of Aershan
Honghaoershute Sag of Erlian Basin (Well Hong 4. 1709. 28

Formation lower segment in

m); (b)—tuff of Aershan Formation lower segment in

Honghaoershute Sag of Erlian Basin (Well Hong 18, 892. 59m,
+40)
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Fig. 7 Welded volcanic breccias and welded tuff in Honghaoershute Sag of Erlian Basin
(a)— Pt 42 I, 1332. 8m, B[R 4L F BEJE 45 JOL A B s (b)— ik 63 H, 1577, 55m, B R 41 b Be I 45 K Ll Bk o » A B B 43l
(—100) 5 ()l 17 JF.1531. 85m, PR320 T B F G BEICE 5 (D — 1k 6 I 1444, S BT /RFE AL T BE IR 45 BERE BB 8o & . (—40)
(a)—Welded volcanic breccias of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well Hong 42, 1332. 8m);

(b)—welded volcanic breccia with dark gasification boundary of Aershan Formation upper segment in Honghaoershute Sag of Erlian Basin

(Well Hong 63, 1577.55m,—100); (c)—welded tuff of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well

Hong 17, 1531.85m); (d)—welded tuff with fake rhyolite structure of Aershan Formation lower segment in Honghaoershute Sag of Erlian

Basin (Well Hong 6, 1444, 5m,—40)
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Fig. 8 Sedimentary tuff in Honghaoershute
Sag of Erlian Basin
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(a)—Sedimentary tuff with bedding structures of Aershan
Formation lower segment in Honghaoershute Sag of Erlian Basin
(Well Hong 4, 1699. 3m); (b)—sedimentary tuff with bedding
Aershan segment  in
Honghaoershute Sag of Erlian Basin (Well Hong 4, 1699. 3m,
—40)
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Fig. 9 Vertical layered property of lava flow in

Honghaoershute Sag of Erlian Basin (modified from Zhao
Chenglin et al. , 1996)
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Fig. 10 Logging response characteristics of explosive facies (a: Well Hong 42, c¢: Well Hong 18) ,effusive facies (a:
Well Hong 42, b:Well Hong 57) and eruptive facies(d: Well Hong 4) of volcanics in Honghaoershute Sag of Erlian Basin
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Seismic reflection characteristics of explosive facies,effusive facies and eruptive facies of

volcanic in Honghaoershute Sag of Erlian Basin
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Fig. 12 Distribution of Mesozoic volcanic facies in Honghaoershute Sag of Erlian Basin
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(a)—Lower segment of Aershan Formation; (b) —upper segment of Aershan Formation; (¢c)—member | of Tengger Formation;

1—fault; 2—predict crater;3—drilled well;4—effusive facies;5—burst facies; 6—eruption sedimentary facies
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Fig. 13 Synthetical histogram of stratum in

Honghaoershute Sag of Erlian Basin
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Table 1 Main reservoir space types of explosive facies
and effusive facies of volcanics in Honghaoershute

Sag of Erlian Basin
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Fig. 14 The reservoir space type of volcanic reservoirs in Honghaoershute Sag of Erlian Basin
(a)— ik 57 H, 158 1m, BI/RE4 E B AL A2 i AL s (b)) — 3t 2 3R, 1618, Tm, B/R 24 F B AL B2 F Wi, (—
40) 5 (o) — itk 38 JF. 1345, 2m, PR35 2H T Bt LAY A2 22 L5 - B 1k A RE DR ST B0 SCAL R BRI R 9 A » (400 5 (D —E 6 I, 1444, 5m, fif /K
LT B S B RO SR KA R R AL, (1000 5 () — 3t 2 ¢, 1615m, BT /R 35 40 T B, 5 Uik B 140 Ll 2 2448 rh ik R 5k I
S5V, (—100) 5 (D—3E 1 I, 1475m, B[ /R 385 20 T B, BE KA 3 R 8E , (+40)

(a)—Stomata-almond andesite of Aershan Formation upper segment in Honghaoershute Sag of Erlian Basin, full of stomata (Well Hong 57,

1581m) ; (b) —stomata-almond andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin, dissolved pore in
amygdale(Well Hong 2, 1618. 7m, —40); (c¢)—stomata-almond andesite of Aershan Formation lower segment in Honghaoershute Sag of
Erlian Basin, carbonates and siliceous was filled in stomata and then carbonates was dissolved (Well Hong 38, 1345. 2m, +40); (d)—
welded tuff of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin, after the replacement of quartz the calcites was
dissolved and formed dissolution pores (Well Hong 6.,1444. 5m ,+100); (e)—autoclastic andesite of Aershan Formation lower segment in
Honghaoershute Sag of Erlian Basin, carbonate cements in crack was dissolved (Well Hong 2, 1615m, — 100); (f)—tuffl of Aershan

Formation lower segment in Honghaoershute Sag of Erlian Basin, microstructural fracture (Well Hong 1, 1475m, +40)

R2 ZESMBERTHME I ORFANLEREEERTHELR

Table 2 Facies and sub-facies types of volcanic reservoir in four wells in Honghaoershute Sag of Erlian Basin

)2 WE A 15 A
H= R E b HR W AH 3 S AH T HEREAH PHE B AR 75 ¥ A
(m) (m) %) (m) %) (m) % (m) %) (m) %
ut 42 3 62.1 36.3 58 0 0 16. 2 26 9.7 16 0 0
k53 84.6 60. 4 71 0 0 13.5 16 10. 8 13 0 0
k54 F 43.9 26.7 61 2.4 5 7.7 18 0 0 7 16
ut 6 I 89.9 51.1 57 0 0 30.6 34 0 0 8.2 9
At 280.5 174.5 62.2 2.4 1 68 24,2 20. 2 7.2 15.2 5.4
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Fig. 15 Porosity and Permeability comparison between

explosive facies and effusive facies of Aershan Formation

lower segment volcanic rocks in Honghaoershute Sag of

Erlian Basin
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Fig. 17 The cooling diagenesis of andesite in Honghaoershute Sag of Erlian Basin
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(a)—Stomata-almond andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin (Well Hong 12, 824. 29m) ;

(b)—stomata-almond andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin. intracrystalline pore (Well

Hong 12, 824.09m, +40)
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Fig. 18 The weathering leaching phenomenon of

andesite in Honghaoershute Sag of Erlian Basin
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Fig. 19 The mineral filling of volcanic reservoir in Honghaoershute Sag of Erlian Basin
()—#t 2 I, 1618. Tm, P /RFFALF B LA Z 1A SR a7 AR A B 7e R FEHURAL » (H40) 5 (b)—3k 53,1603, Sm., B /K 41 | B
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(a)—Stomata-almond andesite of Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin, stomata was filled by chlorite

(Well Hong 2, 1618. 7m, +40); (b)—landing welded andesite of Aershan Formation upper segment in Honghaoershute Sag of Erlian
Basin, stomata was filled by quartz (Well Hong 5, 1603. 5m, +40); (c)—andesite of Aershan Formation lower segment in Honghaoershute
Sag of Erlian Basin, cracks was filled by chalcedony and calcite by stages (Well Hong 28,1668m,+40); (d)—stomata-almond andesite of
Aershan Formation lower segment in Honghaoershute Sag of Erlian Basin, calcite was dissolved after stomata was filled by calcite and quartz
(Well Hong 38, 1345.2m. +40)
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Abstract

Based on core observation, thin section identification and integration of well log and seismic data of

the Honghaoershute Sag, the distribution pattern of Mesozoic volcanic rock in the Honghaoershute Sag of

Erlian Basin was distinctly defined. This study proposed that the Mesozoic volcanic rock developed mainly

within the Aershan Formation lower segment, Aershan Formation upper segment and Tengger Formation

first segment, and consists of andesite, tuff and volcanic breccia.

xplosive facies, effusive facies and

eruptive sedimentary facies can be identified, with effusive facies well developed and widely distributed.

The Mesozoic volcanic rocks are distributed mainly along faults and superimposed by multiple volcanic

eruptions. Three cycles and fourteen periods of volcanic eruption have been identified. The reservoir

porosity is versatile, and stomata and fractures are predominant. Reservoir accumulation is controlled

mainly by petrology, lithofacies and tectonic action as well as diagenesis.

Key words: Honghaoershute Sag; Volcanic rock; Lithology; Facies; Reservior





