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Fig. 1 Geological sketch map of the early Palacozoic volcanic rocks from
southern Qilian M ountains and northern Qinling M ountains
)
( , 1984, 1989),
|
LR SN s 20
, 13 ”» 13 ,77
, « » « » s (
180k m, 20km,
(€3) (O1) (02) (03)

1000km , Skm~ 40km,

[

2

6j)



4 : - 395

1L1.2 Kb REA

(Ex)= 100x /( + ) ;
, , , Ex , 257
37, , Ex ,
257 27, 46~ 76 85
L1.3 KLZEFE7 @b
( €0, H,0 ), (11 (IUGS, 1989)! !
[13]
( Shoshonite)! ™! (Boninite , Sanukite) "
, 10 Si02= 53.97% ~ 56.97% , M gO= 8. 34%~
11. 46%, TiOx= 0. 17%~ 1.21% ( 0. 5%) ,
P ( ) 5 - - ’
: 2%
1.1.4 XLEmaTik
\ — — — , Si02% (

) 5830 64.86 6568 69.32.6 1727 1.30 1.2471.22,Na,0/ K20  6.02
75.4174.207 3.28, (Rb+ Sr+ Ba) x 10°° 5987670 695 793, (Cr+ Sc) x 10°° 210
780733731 XCe/ XY  1.507 1.90 2.00 2.56; , Ina
0.513027 0.51166, I+ 0.703 ~ 0.707, ' Pb/*™ Pb  15.508 ~ 15.686, 6° 0% 8.34 "

16. 72, , ;

2 ° ( ) Au
Cu_ Cu, Ph,Zn_ Ph Zn Ag



396 4
1.2
1.2.1 #MERBEE L
(€) . ,
( ,1982) ; (€-0)
[16]
. [17]
) | , () ()
TiO2—~7r Zr/Y—7Zr Ce/Yb—Ta/Yb TiO2—
10MnO —10P>05 Hf—Zr 2 Ph/ ®*Ph —2Pb/ 2% Ph [18~ 20 ,
- - ) ( Wilson cy-
cle) ) )
1.2.2 FoeeFkH
(Harland , 1989) ;
; , 20 ()
2 ( ) ?
K>0 (81 K20 , ,
Zr/ Y- Zr 121
K.0 6 2z K.0 6
, T, Vi,
Di=(T(xVy)x2, 2 ,
Vo, (D2) D , (T2)
D2/2V> : 0.25km/ a, 300km:
0.23cm/ a, 276km
, , 0.2370.20cm/a  276km
240k m 6cm/ a; 4.5cm/ a,
, 4.37 5. 0cm/ a , ,
2
[23]

Brangniart(.1813)



(1) « ”(Stenmann, 1906; Hess, 1955),
« 7 (Moores , 1971; Coleman, 1977[24]) : — M
( 2) o FeO
2,
Coleman( 1977)
— Skaer-
gaard
(3) . MgO
37% ~ 43%
(Othris )
L] LREE
HREE Na:0+K.0 MgO
(4
Coleman: | . S L. — ; 1T
, MAR. MORB ; S. Skaergaard
(MAR) (1207, 52, -
(2 M 2610 4,
’ 2 FeO- AIK- MgO
§%0 Is, ¢
S ( Coleman, 1997)
’ (26 M Fig.2 FeO- AIK- MgO diagram of ophiolite suit
> M (after Coleman, 1977)
(5) 850> 8% ( A= H20+ CO2+ NaO) > 2. 5%,
= ( , 1989);
s (An= 0. 8% ~ 3.7%) ;
(6) - ;
[28]
HREE Ce (21 3, \ REE
1) , [3N13 ”»

(85-.901), 1 85=.901-,02-+ 02= 5-:2. 1994



4
: [31]
(Lagabriolle , 1992)
3
0.05[ 1a
0.01 : ’
La Ce Pr Sd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
1. (la ;1b )
1
ICP, 2. (1) )
( ,1993) 191 3, ’ ’
(Piper ,1974); 4. (Spirn, 1965) 5
3 ; (0.23 ~
Fig.3 REE distribution patterns for 0. 25cm/ a), (276~ 300Km),
silicalite and deep sea sediment [32]
(2)
[9 10]
[33]
’ 100
DTy 1a
[ 18] ( 4)
(3) Serri g
(1998) 1 E:
( 5) e
( Samail),
( Troodos),
, , 1 Rb Th  No PO M TO: Yo o Cr
"S KO B T Ce Z  Sm Y S
Coleman( 1984, 1987) L (1a b )
2.Azores (Pearce, 1982) ;
, 3. (Gulf of Aden) ( Pearce, 1982)
(4 4
) [35]

6)

Fig. 4 Minor element distribution patterns

for the Cambrian volcanics



4 : — 399

el
’ 3t 02
2 2 g i LT
g .
2 1k Y
L]
*
’ ’ 02 0t4 0.6 OI.S lI.O
ZFeO/( T FeO+Mg0)
’ HT. Ti ;LT  Ti ;1. 3 2.
(5 5 Ti02— FeO/ ( FeO+ MgO)
., Ab  Or ; Si0; ( Serri, 1981)
, ALO3 ( ) Fig.5 TiOx- 2Fe0/ (2Fe0+ Mg0) diagram of basalt
2 2
C 7 ;
551
501
g
°
451
I 2 3 4 5 6 1 8 09
Al:0:(%)
I ;I I ( I i ) IV 1. ;2. ( )5 3.
;102 51 I 1TV s 4. ;LT A ;T
(1989) 133 ;AL ;123 T A
6 (1989) 139
Fig.6 Comparative diagram for volcanics from aseismic 7 Si0,—AL O,
oceanic ridge, oceanic island and mid- oceanic ridge Fig.7 Si02—Al,03 diagram of clino— pyroxene
(6) ; -
[ 30]
2 2
; (9 ;
: (Ce= 0. 85( )~ 0. 83( ), La/ Yb= 0. 74( )~
0. 85¢( ), (1.1) (0.3) (Murray , 1991; Elderfield

1990) , ;



400 4
sk §"0=10. 18 %
cC o0
ol ' 4 ) ”
O + 7
ab Py A?"ﬁ)(s
O 03 V¥ 6
= ‘o .". 4
2,01° ¢
O I N 4.1
= - ° /3
= 90,0 e B
a2 LU [37. 38]
0
1t f'.-..v-._ /-
04 0.8 1.2 1.6 20 24
100Eu/ZREE
4.2
C: (1. .2, .3. , )
); O: (4. , 5. , 6. , ,
); 16 (1994) %1 B: - , :
(7' ’8' ) —_
8 LREE/HREE —Eu/REE ' '
Fig.8 LREE/HREE—FEu/REE ’9 H}{EE
diagram for different types of sediments ’
., LREE
9 2
10 , , (DM M) 11

HHENAG

0.05

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Eu
1 ;2. ;
3. ;4. ( Jahn, 1980, )
9 REE

Fig. 9 REE distribution patterns for mantle peridotite



401
15.8 | /
G

2 15.6 R
g e LA
3 Fe e S .
= R

15. 4 e 1

e 2
X 3
15. 2
] L 1
17 18 20
206 P, /204 Phb
N(NHRL): ; G(GEOCHRON) : ;DM M: JEMT . 1 :
EMII: 11 ; P(PREMA): ; MORB: 0 1, 32, ; 3,
10 207Pb/ 204Pb7206 Pb/ 204Pb [39]
Fig. 10 27 Ph/ 2*Ph— 2%ph/2%Ph diagram for different types of mantle rocks
g 2 yp
5
2
— —

(1, : -
1

Table 1 The comparative characteristics of latitudinal rifted orogenic belt volcanic rocks and

ophiolite suit of the early Palaeozoic
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CHARACTERISTICS AND LATITUDINAL
COMPARATIVE RESEARCH ON THE EARLY
PALAEOZOIC VOLCANIC ROCKS OF RIFTED
OROGENIC BELT AND SMALL OCEAN BASIN

OPHIOLITE SUIT FROM NORTHERN QINLING
MOUNTAINS AND SOUTHERN QILIAN MOUNTAINS

Qiu Jiaxiang Zeng Guangce Zhu Yunhai
( China University of Geosciences, Wuhan , 430074)
Su Shangguo

( China University of Geosciences, Beijing , 100083)

Abstract: Northern Qinling M ountains and southern Qilian Mountains are located in the middle

part of the famous latitudinal Qinling mega— orogenic belt. It belongs to rifted orogenic belt of

the Cambrian— Ordovician period. It underwent a series of tectonic opening— closing including

. . . nd . . . - . - . . .
intraplate continental rift intercontmental rift ~voleanic arc _orogenic belt. During the Cambri-
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an, the alkaline and tholeiitic basalt, and also small ocean basin ophiolite suit were formed under
an extension environment. In the Ordovician, the tectonic setting was closing. The intermediate
— acidic volcanic rocks of cale— alkaline and shoshonite series , as well as the volcanic arc suit
rocks were formed. The boninites were also formed at this time . Southern Qilian belongs to the
single rift system; how ever, northern Qinling belongs to the double rift system. In northern Qin-
ling rift system, from east to west and from south to north, the distance of extension decreased ,
the velocity of closing increased, and the intensity of volcanic eruptions, acidity, K content,
crustal materials of volcanic rocks were gradually getting larger. The distance of extension was
similar to the Red sea’ s; however, the velocity of closing was similar to the Andes type. The
characteristics of old mantle were superimposed. In the Cambrian period the mantle was depleted
in crustal materials; however, in the Ordovician period the mantle was enriched in crustal matert
als.

T hrough the latitudinal comparative resaerch betw een Dabei Mountains  northern Qinling_>
southern Qilian_> northern margin of the Chaidamu Basin, we found that the basic and acidic
magmas of northern Qinling and southern Qilian were mainly formed through partial melting of
mantle and crustal respectively; whereas the intermediate rocks were formed through assimilation
— fractional crystallization( AFC) of the basic magama. From east to west, the rift opened gradu-
ally; The ages of volcanic eruptions were getting younger; the duration of volcanic eruptions was
getting shorter; the rift system changed from single to double character; the distance of extension
was getting larger; the velocity of extension and closing was becoming larger; the alkalinity of

volcanic rocks was getting smaller. There was no ophiolite suit in the east, whereas it appeared in

the west; The sources of old mantle were changed from mixed DMM and EM I to mixed EMM
and EMII.

Key words: northern Qinling and southern Qinlian, Early Palaeozoic volcanic rocks, rifted oro-

genic belt, small ocean basin ophiolite suit, evolution of old mantle



