1000-0569,/2010/026 (02 ) -0633-41 Acta Petrologica Sinica % % 54k

/

BRRE iﬂz%ﬁiﬁ%ﬁiﬁ adakite By % I K H
MEE X

FRE BRI EHmRT FEL KAEF EXE’
ZHANG Feng(i'-** , CHEN HanLin'~*** | CAO RuiCheng”, MENG QiAn®, ZHU DeFeng”and WANG ZhiGuo®

WL R BRI E R, BUM 310027

KPR HA BRSHUE A A BRI LR B, RIK 163712

WL R E M M AT R s, BUM 310027

Department of Earth Sciences, Zhejiang University , Hangzhou 310027, China

Research Institute of Petroleum Exploration and Development, Daging Oil field, Daging 163712, China

W N = W N =

Structural Research Center of Oil & Gas Bearing Basin of Ministry of Education, Zhejiang University, Hangzhou 310027, China
2009-05-12 A4 A%, 2009-11-02 # = .

Zhang FQ, Chen HL, Cao RC, Meng QA, Zhu DF and Wang ZG. 2010. Discovery of Late Paleozoic adakite from the
basement of the Hailaer Basin in NE China and its geological implication. Acta Petrologica Sinica, 26(2) :633 — 641

Abstract The pre-Mesozoic basement of the Hailaer Basin is one part of the Xing” an-Mongolia Orogenic Belt in the eastern Central
Asia. Trachy-andesite, dacite and diorite in the basement have unique chemical and trace element signatures identical to adakite.
These igneous rocks developed among the Late Paleozoic sedimentary succession as interlayers. All of them consist of the basement of
the Late Mesozoic rifted basins. The intermediate igneous rocks are characterized by high-K calc-alkaline and metaluminous series,
high SiO,, Al,O; and Sr contents, high Sr/Y and La/Yb ratios, enrichment in light rare earth elements (LREE) and strong depletion
in heavy rare earth elements (HREE) , Y and HFSE, and weak positive or negative Eu anomaly, low Mg, Cr and Ni contents. These
rocks are similar to one type of adakites, which formed from the thickened lower crust through partial melting, and differ from the
typical adakite, which is from the partial melting of the subducted oceanic slab. The (¥ Sr/*Sr), values of all samples are equal
(0.7041) , while the ("**Nd/"*Nd)i values are between 0. 51243 and 0. 51247. All the &y, (t) values display positive with a range
from +3.7 to +4.5. These Nd and Sr isotopic composition features indicate that the source rocks of these adakite-type rocks are from
a weakly depleted mantle, or a depleted mantle contaminated by the crustal materials. These adakite-type reeks were likely derived
from the partial melting of new underplated basaltic rocks under the conditions of amphibolite to eclogite transition in the
intracontinental environment of Xing” an-Mongolia Orogenic Belt during the Late Carboniferous time. The occurrence of these adakite
rocks indicates that the Xing’ an-Mongolia Orogenic Belt experienced an important process of the underplating of mantle-derived basaltic
magmas and the vertical crustal growth in Late Paleozoic, which were probably related to the subduction of the Paleo-Asian Ocean slab.
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H M adakite (¥RIE 3T 5 ) # K I (Kay, 1978)  fir 44
( Defant and Drummond, 1990) DA%, — H & E R R T2
KEMHE TR Z — (Castillo, 2006; K%, 2008)
adakite 2 HAT SR HBER A~ REAE 0 AT A9 — 25 o R P KR
&, A3 TID/TTG (AL R -3 = N KA -3 /1 K
NKCE) EE, M2l B/ 34 B AR 205 £ 40 Ll A (ak)
= A & 4 (Defant and Drummond, 1990; Atherton and
Petford, 1993 ; Matin, 1999) , 3% 2547 52 Hi Y HLER L2 FR1E
J Si0,=56% , ALO,=15% , MgO <3% , S EHmcE
(HFSE) , HIE®MWIKKILE (Z IS -2 E-RaUE 7))
HIbL, Y( <18 x107°) FI i +- (HREE) (1, Yb<1.9 x
107°) S EEFLAR, fH S i 3 AR (RAMIKT 400 x 107°)
AATE IR adakite 1) 2EBYFIRL R BA ZHEPE (Kay and Kay,
20025 FKAESE, 2004) , B AT LEAR SRR o 1 0RE G 19 5 BICER
B & B (Defant and Drummond, 1990; Peacock et al. ,
1994 ; F4kI%E 2001 ; Xiong e al. , 2006 ; #ARHELE | 2006,
Zhao et al. , 2008) , WA I ( >40 km) F #7534 15 Rl
FZ 1% ( Atherton and Petford, 1993; Matin, 1999; Xiong et al. ,
2001, 2005 ; RE/INFREE, 2001, 2005 ; 5Kj#E4S%E, 2001 ; Chung et
al. , 2003; Wang et al. , 2005; #JRIEZ:, 2006; Xiao and
Clemens, 2007 ; Zhao et al. , 2008) , F 2000 4ELL3, FFE 2%
BTEW IS L (O3 LT ) PR RSP LU (35 k-
FBIETTARER ) R LU -2 041 32 1L - B L L O i 3B
T 1L 0 i SR 0 ) DA R i i - AR L i L A5 2 i
W RIA adakite, FFXFIHM 25040 JE AT AT TRA
BIEET (BRI 28 2001, 2003a, b, 2004; 3K 4 K5, 2004;
Xiong et al. , 2001 ; BE/PNAREE, 2001 ; 4480455, 2001 ; Xu et
al. , 2001, 2002; Chung et al. , 2003; Zhao et al. , 2004,
2008 ; Wang et al. , 2005, 2006; Xu et al. , 2006a,b; XHRIE
£ 2006; TS, 2007)

(S TRIAYIRE S RITE 7 NS S Sl I =9 IE L A
B E R b X, R A Rl A et AR A AR AR
T adakite (5RAESE, 20035 skA €4, 2004; 7 55 445,
2007 ; Guo et al. , 2007) , HEjSCHERIE LLp AL adakite £
Z, Al GRS, 2003) o IR B £ 200 A e
M, TSR RS I VAR e A MR R B T N SR
WHARACTR, S AR AL DX v A AR B R i AR 2 LR
R Z —, AN AT AR 45 LA, 8 T P
3 L [ A SE R Ay (L, 2006) o FRATAIBESE A B, Wi /R
IR — BRI K IN-RAEAHEGRA S adakite —E

HEBER WA R E AR R E BRI s R e A

AR AR PR A L BR A S R AIE o AR SCHEE T X 88 55 7 ) R
PSR AR B R R, JFIHE T BT B B 3t ot

1 GO 5 a M ARFAIE

MR R AL T o [ AR AL RS2 B P, ST A
B AARICES, 550 BB N 038 AR GERs R SE i B2 [
—A g, JEARILEH X AR AR BAEM GG LA BN
REHGHEIREZ — 250 LA (E P E AL X) R
HIARE BRI, B PG [ AR 2 R i B Y SR - ORO%
ZEUA 3 11 R AT 5 - AR 0l B S AR (B 1a) (L,
2006) , 24523 177 JE o W3 LA (Sengor et al. , 1993) [n] %4
SEARERSY o XA AR BCE T T UK W Al e A 36
AR, B AR ARUR T R p ke R, fERA
A5 7R 0 4 A7 370 ST A B b B 58 it A BF G, B LA K
WA 5 M- A TR G B (22 ER 8k, 1998 Badarch er
al. , 2002; Li, 2006) . SR JGiX— kG M R BUE th — & 1R
FAC-PRPGEE G S5 w0 4 A2 L A B il g F 5, FL Al 981
TE B W 7T BEH7 4L 3 = B 42 (Xiao er al. , 2003; Z= 8k 55,
2007) o AU, AL T LRI 52 - SR 28 YR st 1R S BY
JIFCHRTE A A, AR R 28 R Bl L T R O
SR HEEPENG , T2 B KBl (Zhao et al. , 1990 ; Zonenshain et
al., 1990) , W A=A ], AR M IX & 2E T 3R ZU Y
-GN, KE BRI PR JOLUEH (R )
MR Z S L ARG AR, sl ESE AR L
BEZ ML, FREBE N AT R RLR ARAR | MR =T A
(F 1a) (Z=53%%, 1998; Ren et al. , 2002; Meng, 2002)

MR I B R, W RLR BRI A A FE E AT
AR 5T 559 28 T8 3 B P AR e i DR ek -1 A
LRI, W1 REE A U-Pb AR S5 SRAIE S, K IL-EA
HFEER T WA petit- B & 1 (290 ~320Ma) , AE#IE(H
Sk 310Ma®  ARGAFFE I 6 1 K L FE ok B 2 3 i1 L
RIMBE (B 1), afEme g L s MmN KRS, &8
TR IR A AR R AR AT

LGl & FEI T4 I, AU X (] 1936. 1 ~
2138. 4m (RAEHZE) , JERE I 200m o BEIRE5 ) ul AR

@ BICF, KA FCR . 2007, PRI X A KL A )R [ 47
FARAREE N S, P BT 258 BE RIS
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Fig. 1 Tectonic location (a, modified after Li, 2006) and well

location map of the Beier depression in the Hailaer Basin
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K2 MR LS adakite B A Y Na-K-Ca [£1f#
A-adakite 12 111 5 A 38 2 MO 1 TTG/TTD 434 X5 B-1E
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Fig.2 Na-K-Ca diagram for igneous rocks from the basement

of the Hailaer Basin
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TR, B MRS TR,

2.2 FEMETERE
IR AT, LR F oty A A CHE I K e HAT IR



636 Acta Petrologica Sinica # %54k 2010, 26(2)

F1 BRRFMBERANFEEE(w% ) MPETE( x10°) HHER

Table 1 Major element (wi% ) and trace elements( x 10 ~°) contents for igneous rocks from the basement of the Hailaer Basin

(T2 HLRO806 HLRO812 GW030 " HLRO821 GW028 * GW098 *
H4 &S W 41 843 &4 (Eis h2
R (m) 2003. 6 2702.0 1993.0 2004. 2 1999. 2 2401.0
HAOKR NKEB A N KB A HUH GIERUES GiERUES GiERUES
Si0, 64.28 64.36 65.42 61. 81 59.98 63.72
TiO, 0.44 0.45 0.33 0.57 0.55 0.47
Al, Oy 16. 32 16.23 15.91 16. 61 15. 84 17. 00
Fe, 0} 3.84 3.97 2.60 4.37 4.29 4.16
MnO 0. 06 0.07 0.03 0. 08 0.06 0.07
MgO 2.19 1.9 1.25 2.36 2. 66 2.04
CaO 2.81 2.63 3.75 2.72 4.24 2.79
Na, O 4.75 5.13 3.99 5.26 4.98 5.69
K,0 2.69 2.79 2.47 2.8 2.62 2.95
P, 05 0.26 0.28 0.13 0.41 0.33 0.26
LOI 2. 14 2.08 4.2 3.68 4.48 0.98
SUM 99.78 99. 89 100. 08 100. 67 100. 03 100. 13
Mg* 0.35 0.31 0.31 0.34 0.37 0.32
Na, 0/K, 0 1.77 1. 84 1.62 1.88 1.90 1.93
K,0 + Na, 0 7.44 7.92 6. 46 8. 06 7. 60 8. 64
Cr 64.07 96. 68 18. 42 75.59 57.73 19.2
Co 8.32 8.49 6.57 8.31 14.24 8.91
Ni 29.34 36. 09 11.72 43.53 44.53 18.95
Ga 14.73 15.02 14.95 14.92 15. 49 16.93
Rb 38. 06 38.08 46. 45 30.78 33.39 43.06
Ba 965 911 529 905 878 1038
Th 2.18 8.39 2.33 2.51 2.88 2.58
U 0. 94 1.16 1.24 1.02 1.21 1.21
Nb 2.76 1.34 2.26 4.30 5.18 4.10
Ta 0.38 0.49 0.21 0.27 0.36 0.27
La 10.73 17.50 9.43 17.57 19.74 16. 20
Ce 21.96 38.67 18. 11 34.42 37.79 31.24
Pr 2.47 4.39 2.16 3.87 4.63 3.84
Sr 948 948 535 801 825 859
Nd 8.85 14.70 8.16 14. 16 17.58 14.73
Zr 35.53 19.72 75. 64 65.57 110.8 106. 5
Hf 1.02 0.33 2.12 1. 64 2.73 2.81
Sm 1.76 2.76 1.45 2.78 2.84 2.39
Eu 0.52 0.58 0.50 0. 68 0.90 0.85
Ti 2640 2700 1980 3420 3300 2820
Gd 1.39 1.38 1.31 1.71 2.36 2.01
Th 0.17 0.17 0.17 0.20 0.29 0.27
Dy 1.02 0.99 0.94 1. 14 1.49 1.36
Y 5.72 5.38 5.30 5.61 7.71 7.16
Ho 0.20 0.20 0.16 0.22 0.29 0.26
Er 0. 54 0.54 0. 44 0.58 0.78 0.72
Tm 0.07 0.08 0. 06 0. 08 0.11 0.11
Yb 0.45 0.47 0.41 0. 47 0. 69 0. 69
Lu 0.07 0.07 0.07 0.07 0.12 0.10
Sr/Y 179 176 143 101 107 120
La/Yb 24 37 38 23 29 23
SEu 0.98 0.82 0. 89 1.10 1.03 1.15

FrafiE « BEAECR S| B SCER4E(2007). Mg =100 x Mg®* /(Mg®* + Fe? ™ (248%) ) ; 8Eu =2 x Euy/(Smy + Gdy ) , Euy, Smy, Gdy K BRRLER
AbRHEAG(E
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Table 2 Sr-Nd isotopic data for igneous rocks from the basement of the Hailaer Basin
Rb Sr $7Rb 87G, 87Qy Sm Nd g 43 Nq 143N
s = —_— -

Friis (x107%) (x107%) 863y 863y (86S1r)i (x107%) (x10°9) [ETENE 1N (144Nd)i ena (1)
HLR0806 48. 09 1145 0. 1246 0. 704669 0. 7041 1.764 8. 848 0. 1204 0.512713  0.51247 4.49
HLRO812 50. 36 1158 0. 1284 0. 704671 0.7041 2.763 14.7 0.1148 0.512682  0.51245 4.10
HLR0821 38.73 957 0.1194  0.704589 0.7041 2.783 14.17 0.1176  0.512668  0.51243 3.72
5 PR (22N B3 22 50) WM HRHE, Y Na, O (3.99% ~

5.69% ) \AlL,O, (15.84% ~17.00% ), & B (Na,O + K,O0 =
4F 6.46% ~8.64% ), Na,0/K,0>1(1.62~1.93), 7£ Na-K-Ca
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Peccerillo and Taylor, 1976)
& a1l ] 1] 2
Fig.3  SiO, vs. K, O diagrams for igneous rock from the basement

of the Hailaer Basin (after Peccerillo and Taylor, 1976)
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Fig.4 A/CNK vs. A/NK diagram for igneous rocks from the
basement of the Hailaer Basin (after Shand, 1943)

=MEF(E 2) #% A adakite F1 K& 7 TTG/TTD B4 7
FREAINK AR A (A Bl kA Bk AR EE
(Mg 4 0.31 ~0.37, % 1), J& F w G5l 1k (1 3) Al ifie
BIEAR(E4) , TR MAXS 5Bt Nb Ta Th Ti 4§
EYRICER , 5 IEH B QLR AR — 2, (H A 0
FRI R Sr(289 x107° ~1022 x107°°) , fE Y(5.3x107% ~7.7
x107°) . Yb(0.4 x107° ~0.7 x 10 ~°) fI5% % 5 #i HREE %
FAE, 3 H Sr/Y >25 (101 ~179) , La/Yb >20(23 ~38) .Eu
HAMS MG S8 IER % (5Eu=0.82 ~1.15) . 7Efl
TR IR HIS bRt Ak W E - (& S5a) , @R T H#EAY SriE
SR TR L ou R BB A AR L R T (&5 b)), FR T
KA IS B A7 W BERHERAE , Eu 7R B G 55 19 0 5 5 o
IESH, &4 LREE, 7 HREE, X5 adakite , X 7h #
TTD/TTG WRHAE 43 AHAL, T 5 1E F i kLS L e
LR tHXT 2 A £ e R B 4 X 5 W] 2 ( Defant and
Drummond, 1993) , 7E (La/Yb) (-Yby & f# F1 Sr/Y-Y [&] fi#
(E 6)w, A BRE S I7E A adakite U 122 111 25 5 T 2 4
X3, 5IEH 8 KO LA I A A TE o B X 51 257
TR, VERLR A R T A AR T L A
NEKH A HA 5 adakite FIOR T 4 TTG(TTD) —Z 1Y & Na, O
Fl ALO,, @ Sr, 1R Y. Yb K Eu 58 A W W A1 Z1 5 45
HREE %75 47 M BR AL 22 BRAE

2.3 $B SAEAIRARIFE

SF 3 F KO RE B EAT T Rb-Sr Al Sm-Nd [R5 2% 20 A,
W40 (R 2), FIHES A U-Pb 443 (310Ma) (53U,
2007) T T KA (Y St/ Se) (NN Filey (1) o
(YSt/* Sr), fH K 0.7041; (" Nd/™ Nd), Jy 0.51243 ~
0.51247, ey, (1) HIEMH( +3.7 ~ +4.5), X% Nd.,Sr &7
FHBRFFAE 5 RIER A5 BB L adakite #5RHAL, 5
MORB 75 IE. ey, (£) HIUIE (7 Sr/™ Sr) ;AU HC B AR, 75
(7S1/*8r) -y () ISP (& 7) v g LU X T i 21
A IXVERE . AR ERE 3 0 ¥ R 25 3 RS i vy A2 1L adakite
RUEHRIRIX T RE 8 T 559 10 7 5 g, B8 453 i 08 A7 31 5%
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Primitive mantle-normalized trace element spider

normalized REE patterns (b, after Boynton, 1984 ) for igneous

rocks from the basement of the Hailaer Basin
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Fig. 6 (La/Yb)y-Yby and St/Y-Y diagrams for igneous
rocks from the basement of the Hailaer Basin ( after Martin,

1990)
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2. E(La/Yb) \-Yhy EUEFN Se/Y-Y FEECE 6) 1, BFATH
Wi 27 ALY adakite 57 X, 1X 2K adakite fiz &
Atherton and Petford (1993) 18 (9l & 22 45 B4 Cordillera
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Fig 7 (Y St/ Sr),-ey, (1) diagram for the igneous rocks

from the basement of the Hailaer Basin (after Yogodzinski et

al. , 1996)

Blanca #3%, fllfiTA N I% & Na A9 7 JE AR JEAR A 6 i 4 7=
Yy, T e S R S B 55 R OB IR AR 2= R Mg i
ZRATERE T (> 1.5 ~2.0GPa) Ff /- AR I 4528, 2RI
fitBEAL G L 3¢ Cascade HIX 1 St. Helens 11 B 74 2 & R
W2t i Klamath (1A= P4 R 1 (BE/NAREE, 20015 RIS,
2004 K HA | HSCHR s BIRHEAE, 2006) o H AR R AR 2 -
B2 kL E MR A S MBI A (Zhao et al. |
2004, 2008) . HIE ALEL AT BE A = A0 07 =X (RIS, 20045
SRS, 2006) : (1) IRIRZE T M2l B 5UE 3 &
J%5 @l ( Atherton and Petford, 1993 ; Petford and Atherton, 1996 ;
Zhao et al. , 2008) 5 (2) MG 52 SIS FR R 2 (9 30 43 il
(GKHESE, 2001a, b); (3) PRULH T HEFCHTA LG , 32 250
P 1t 4y T, 5 B0 734 B L adakite 453K (Kay er al. |
1993 ; Chung et al. , 2003 ; Xu et al. , 2006a, b; Wang et al. ,
2006)

R ZR AL B 2% 52 L 2 A A S AR T A e 5
AT WAL A M SE BRI W AL TR I, JF& T =
By YA AL 5 B4 B9 52 ) ( Xiiao et al. , 2003 ) o S AETHE
A I, ol S W I A A 1) T 3G 2R T AR (Xiao et al.
2003; Li, 2006) , {HIHI O PEE R /R G300 P A 4 SRR 47,
S P IS ) o S Y A 3 D e (A I i 800km ) , S B b
PUSSEINCSUPNG A § AT A n] bRl Lt i5] 1=
3R K 557 8 I8 5 AR SCK U IR 22 R AE , R
FOnT L HE B 18 W R b BT R DRV AR R 0 A T

( Defant and Drummond, 1990, 1993) a§ 2 27 5 B “ /K SE-1ff
PIRER 7 43 J LR ( Gutscher et al. , 2000) (197 fig .
DX 3 ) A5 R B R D2 B, Vi R 5 b B 4 b 57 JE
39 ~40km, 25 EFIG A A LR R 032 r 0 (e
PR 2 R 2 i AT AR 2 ) DL R
rh A AR B %) 2R 74 A R et R (DXL A AT I 2 b )
EH SBREAA T , ok Mty A= A B 9 e TR
FER /DT 40km, R, 5 0 T A FOAE AR IR AR T HLR
b DX 5SS T KR TS A, X — b 5T R R T SR AT
SAEA R RRE R IE R Z N o AR SCHRAT I3 B R 3R
ZER BN, WEHLR 2 RIS adakite Y K A B B E R
(" Nd/"™Nd), (0.51243 ~0.51247) Fley(t) ( +3.7 ~ +
4.5) FIEAGH (7 Se/%Se) (0.7041) , e T 35X 4 adakite 74
WIRRBCE, HA B A B s 41 43, 15 KT ot
PRUTJE 0 5316 Al S IR 1) &5 Mg 11 adakite 025 3¢ (Xu et al. |
2006b; Wang et al. , 2006) Hi22 Bk AE/INPRZE(2001) ¥ 3
BT SASCE A AR PG K L BB ey 4E 1 adakite,
It HIANARAR 09 BB A 16 8 TR 3 23 Rl 32 DX s 1
FE AP FLA AN T adaktie 5 B3 4 PR A ARRASE TR

FHF DX 3k b J5 38 A0 DA TR Bk Ak 2= B BBk IR 67 2R R
1E, 2EH I EGHLR b X M i A= X adakite B S AR 7] fig
JE E I 2R AR IS AR 9 X BB T b 52 A8 A TR 25 A 1] AV
A I B VA A A PR A T o T IX 26 adakite 1
B HE B R B T MG v AR AR 2 5 5 LU T e S AR e T
TERH R, 407 7 iR Z A K RRER, It
LS 8T M ) L B R A IR . A W LA (R
FERGEE L) KOE R My 2R - A ARUE ey, (1) TR A 1Y
FEOLRRIE A S R T Sk A= 7 LA Sk ity 726 38 i) 348 2B A FAE 0 i
Ly i Ao R v 43 3 o 40 EE Y ) (TR TAE, 20005
Jahn et al. , 2000; Wu et al. , 2000 ; Hong et al. ,2004) , T iX
— Bl 72 AR AT RE S I A oty A AR T80 AR5 8 A AR i T
W LS | & S IR A K IR A A VIR

4 g

(1) MRR AL NE R R B 1t 44X adakite, 5 A
FIVEFA I 2 LA S N By, T8 T8 o ) v A1
FHMERMESR S A R Y, EREFIE R, & Sr.Sr/Y Al La/
Yb {8, %4 LREE, % 4i{ HREE .Y 1 HFSE, Eu 3055 19 f2
SEBBRMIESE, HAETTE Mg .Cr 1 Ni & 2L, Bk
FHIE 52T M52 5801 RlUS K () adakite J1 5 4B R

(2) KA B TR AL & A 2 B oM A% (7 S Sr),
(0.7041) , B (" Nd/"™ Nd), (0.51243 ~0.51247) FIIF

@ KPR IR IR A I BT K 95 45 38, 2007, ¥4 /K 454 07-
HT- 1 S04 R 25 A IR R AN . R DG T T & F 5 B
ity
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en (DME( +3.7 ~ +4.5) , GRH AR X R T35 5 Bl
W, o5 B B A R IR

(3) MHRIR M IX e 7 2 4 adakite 7802239 7R AT 66 J2: Hy 24
R IE F52 1 2 T M5 1 A DR 424 1 60 A i
WEEAR A PE T3 AT AR 2 B T 245 16 1L B S 1
A P A 7E 3 B TR 1) L0 IR R, T — i
T Al 5 3 0 e 51 2 1 M % 3
RFN I AR X

gt RPOIM IR T RS B A A RIS R A T Bt
FR O R AT  HBERAL 27 R[] 52 2R 9 23 B I 3l AR 75 21 g e
R BRI b0 AR AT 5T 52 A5 Bl SRAE I SCHR
BORMSCR AR I P HE B R IT R AF 5 e 18 1L 2 B R F
FEEZFAE (T 0 A S TR R B b R
FBE) N R AL 2B BB RIS 5% B T AR SCRIR , OF
Pl TS BB ORI s W B A T R AR T B i
PERUL o AE X F 3 B IS A SRR 20 A !
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