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Diagrammatic geologic—strustural map of Lishui volcanic basin.

1. Quaternarys 2. Upper Cretaceous; 3—5. Jiashan Cycle (K;7) anditsvolcanic tocks; 6—10. Guanshan
Cycle (K;1k) and its volcanic rocksy 11—13. Donglushan Cycle (J3—K;d) and its volcanic rockss 14.
Pyroclastic sediméntary rocks of Yunheshan Pormation (Jsy)s 15—20. Longwangshan Cycle (J3!) and
its volcanic rocks; 21. Lower part of Upper Jurassic; 22, Lower-Middle Jurassic; 23. Upper Triassicy
24. Silurian-Middle Triassic; 25-—28. Subvolcanic rocks; 25, Dioritic porphyritey 26, quartz diorites 27.

gabbro-diorite; 28. Basalt-porphyrite; 29, Boundary-fault

31. Caldera; 32. Unconformity.

and faults; 30. Revived

volcanic domes
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Fig. 2. Schematic gedlogical~structural map of the Luzong volcanic basin.
1,Quaternaryy 2. Tertiarys 3. Volcanic rocks of Fushan cycles 4. Volcanic rocks of Shuangmiao cycles
5. Volcanic rtocks of Zhuangiao cycle and Longmenyuan cycles 6. Sandstone of Xiangshan Group; 7.
Sandstone-shale of Huangmaging Rormations 8. Limestone of Biandanshan Formation; 9. Syenite vein;
10. Diorite porphyrite; 11. Syanite-monzonity; 12, Measured fracturz; 13, Inferred fracture;14.Boundary

of unconformable contact; 15. Gzological boundary; 16. Probable subvolcanic crater.
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Table 1. Chemical composition of volcanic rocks

PO B fr 5 # BREH | SiO: | TiO, | Al,0s| Fe;Os| FeO | MnO| MgO
K;n R 2 67.,47) 0.17 | 15.17| 1.68 | 0,97 | 0.11 ] 0.71

it Kig (RE) ABRZLSE 2 58.57| 0.54 | 16.09] 2.02 | 3.62 | 0.07 | 1.79
& o ﬁ&_r/‘\]& & B 6 53,55 0.86 | 17.21| 3.75 | 3.85 | 0.14 | 4.45

. BEERTLE 5 56,00 0.75 | 14.86 3.20 | 3.72 | 0.11 { 3.05

Kzn Rk UrE) 11 53.46| 0,74 | 18.11) 3.75 | 1.98 | 0.12 | 2.10

B GE 6 59.84] 0.47 | 18.85| 1.87 [ 1.59 | 0.12 [ 0.98

T th R LD BABARS 8 57.75 0.40 | 21.83] 2.72 | 0.43 | 0.08 | 0.64
RKEFwk 2 3 57.03] 0.69 | 17.35 5.78 | 8.54 | 0.08 | 1.62

Jsd BERREHRE 4 54.81| 0.83 | 17.40| 4.46 | 5.01 | 0.12 | 2.78

%= | & KEdTeED ARZELE 5 56.44] 0.80 | 17.83| 5.75 | 3.13 | 0.14 | 1.73
Jol Rk dED 7 56.46| 0.83 | 16.83| 7.33 | 3.29 | 0.21 | 1.45

(EEigEED ARERZLAE 10 55.43( 0.77 | 16,91 5.60 | 2.67 | 0.31 | 2.21

& | & Kig (G gEmED fARZLE 4 56.13 0.79 | 16.61| 4.71 | 2.75 | 0.07 | 2.94
B Jd EEINE B & 1 54.05( 0.73 | 16.60| 3.86 | 3.08 | 0.13 | 3.52
Kan kiliE. wekLE | 27(2.5%)| 57.19 0.54 | 19.16{ 2.87 | 1.36 | 0.11 | 1.32

- Kig kg 6(2.5%)] 56.94[ 0.70 | 26.44] 3.81 | 3.04 | 0.07 | 2,55
® EFRALE 14 53.98) 0.81 | 17.09) 3.98 | 3.96 | 0.13 | 3.71
A~ Jsd PQiiE=s 10 56.22| 0,78 | 16.35| 4.48 | 3.35 | 0.13 | 2.39
& ¥ iy 27(75%) | 55.15| 0.79 | 16.84] 4.37 | 4.24 | 0.12 | 2.99
H I ki, wooliE | 17(20%) | 55.85) 0.79 | 16.88] 6.31 | 2.93 | 0,27 | 1.90
SR AT 77 56,16 0.70 | 17.63] 4.23 | 2.85 | 0.15 | 2.13

R¥y b giakiahibsd 100% | 55.39] 0.78 | 16.90] 4.71 | 3.88 | 0.15 | 2.72

Bl | EEKF | RS AR 2 61.83( 0.49 { 16,03 2.29 | 1.27 | 0.11 | 0.40

B | texe | mmmmssxs 3 59.80| 0.62 | 17.79 2.23 | 1.83 | 0.10 | 0.91

= RGYER b BKyshe| ZRMEFAREE 3 58.98| 0.94 | 16.96] 5.21 | 3.24 | 0.14 [ 2,58
W B | EBer BREODERTE 6 55.10| 0.78 | 16.86 4.35 | 2.36 | 0,15 | 2.02
a« L2 EEETE 10 52.98| 0.99 | 17.15| 4.11 | 3.41 | 0.14 | 2.67
H ﬂé]é FB Js2? SV EAERE 3 54.67) 0.80 [ 15.80( 3.08 | 3.67 | 0.14 | 2.81
Fl IR sl BOHZE 54.59 0.90 | 16.61] 4.02 | 3.40 | 0.23 | 2.73

BOE 31 54.77| 0.82 | 16.87| 3.95 | 2.92 | 0.15 | 2.24

A G| ZRE 2 49.47) 1.54 | 14.94] 3.13 | 7.81 ) 0.17 | 6.58

F F v ZliE 3 53.70] 1.01 | 14.75| 1.72 | 7.83 | 0.36 | 4.18
s =] il FE 5 65.40| 0.59 | 15.93| 1.91 | 4.26 | 0.07 | 1.58
i B I TR RER S 2 67.35 0.87 | 14.12| 1.92 | 4.33 | 0.12 | 1.08
X 5 I WL RBIKE 4 68,90 0.50 { 18.88| 2.23 | 0.20 | 0.11 { 0.49
o} 16 62.23! 0.80 | 16.10] 2.10 | 4.37 | 0.15 | 2.36

LB Jsfn ERETLE 2 56.67( 1.45 | 15,49} 4.72 | 3.20 { 0.19 | 2.74

E R ERZUZRE 1 53.26] 2,16 | 14.67} 2,40 | 7.03 | 0.17 | 3.40

+ SELAXHEE 5 65.83| 0.52 | 14.56) 1.48 | 3.65 | 0.15 | 0.48
Tkl MEERARENEE 5 71.40| 0.23 | 12.48| 0.30 | 2.91 | 0.25 | 0.08

1N s

3 . FEMEE 6 73.26| 0.20 | 12.36] 1.70 | 1.39 [ 0.14 | 0.15

=) & ' ¥ B 16 70.36] 0.31 | 13.09| 1.38 | 2.57 [ 0.18 | 0.23
5 = WA TR BB RS 4 78415 0416 | 11.45 1.02 | 0.78 | 0.09 | 0.15
- A Kol WARBEE 2 75.16] 0,19 | 11.43] 1.93 | 0.98 o.1o’ 0.12
Jaz pisNiiipe) 1 63.08| 0.67 | 14.91] 2.62 | 3.15 | 0.20' | 0.34

¥ 7 75.14| 0.24 | 11.94] 1.51 | 1.63 | 0.09 | 0.17

BmEH 23 71.81} 0.29 | 12.74] 1.42 | 2.28 | 0.15 | 0.21

e RIKUARFRSRB LA FFIACEE, EHA REED MRAEERAEASN RBZPHEE.




X K U B SRR E

in Ningwu, Luzong, Lishan and Shibatai areas.

Ca0 |{Na;0| K,0 | P,O; |H:0%| Los | o g:éo CEeOd P;f% mﬁgé:w EE%E BRI
1.48 | 1.53 | 6.33 { 0,07 | 2.10 | 0.43 | 2.53 | 0.24 | 2.48 | 1.73 3.67 RLE

5.67 | 3.68 | 1.92 | 0.27 | 2.02 | 3.32 | 2,02 | 1.92 |[5.44 | 0.56 9.3 ZlE

6.14 { 3,63 | 2,42 | 0.33 2.38 | 3.47 | 1.50 |7.23| 0.97 13.5 ZEMEE

7.34 | 3,59 | 3.01 | 0.28 [ 1.33 | 2.19 | 3.46 | 1.19 | 6.44 | 0.90 11.5 ZHEMEE

4.52 | 4,04 | 6.15 | 0.38 | 2.02 | 2,59 [{10.90 | 0.66 | 5.36 | 1.89 10.0 g 5

2.08 | 6.30 | 6.61 | 0.10 | 0.94 | 0.64 | 9.83 | 0.95 | 1.84| 1.18 3.1 WA

0.87 [ 2.65 | 9.98 | 0.12 [ 1.82 | 0.88 [10.88 | 0.27 | 2.88 | 6.33 5.0 e 5

1.79 | 5.68 | 2.45 | 0.34 ) 1.65 | 3.12 | 5.20 | 2.32 |13.74 | 0.68 24.1 HZE

4.61 ) 5.83 | 1.99 | 0.32 | 1.60 | 0.48 | 5.23 | 2.93 | 9.02 | 0.89 16.5 ZREETE

2.35 | 5.64 | 2.73 | 0.43 | 2.31 | 2.38 | 5.36 | 2.07 | 8.31| 1.84 14.7 HZE

2.76 | 2.24 | 6.52 | 0.29 | 1.16 | 1.95 | 5.74 | 0.34 | 5.89 | 2,23 10.4 HiE FEBE
2,92 | 3.86 | 4.56 | 0.32 | 1.77 | 2,65 | 5.70 | 0.85 | 7.71 [ 2,10 13.9 ZRETSE i, 1978
5.76 | 3.51 | 2.92 | 0.21 | 2.41 | 1.64 | 2,921 1.20 | 6.99 | 1.71 12.5 QML=

6.42 | 5.48 | 2,06 | 0.29 | 1.65 | 2.25 | 5.24 | 6,99 |6.55| 1.25 12.1 ZRELS

2.67 | 3.95 | 7.40 | 0.22 | 1.73 | 1.49 [10.03 | 0.53 | 3.94 | 2.11 6.9 L=

5.73 | 3.57 | 2.43 | 0.20 | 2.28 | 2.20 | 2.63 | 1.47 | 6.47 | 1.25 11.4 LA

5.78 | 4.79 | 2.19 | 0.32 | 1.30 | 1.73 | 4.44 | 2.19 [ 7.54 | 1.01 14.0 XRETE

4.85 | 4.62 | 2.87 | 0.36 | 1.82 | 2.29 | 4.41| 1.61 | 7.38| 1.19 13.1 HEa

4.99 | 4.82 | 2,47 | 0.34 | 1.48 | 1,91 | 4.56 | 1.95 | 8.17 | 1.03 14.8 ZRMERE

2.85 | 3,19 | 5.36 [ 0.31 | 1.52 | 2.36 [ 5.72 | 0.60 | 8.61| 2.15 15.4 ZRHETS

3.76 | 4.06 | 4.83 | 0.28 | 1.64 | 1.88 | 6.01 | 0.84 | 6.66 | 1.48 11.9 e

4.52 | 4.44 | 3.17 ( 0.33 | 1.51 | 2,00 | 4,88 { 1.40 | 8.12| 1,21 14.7 ZEMRE

3.53 { 4.36 | 5.41 ) 0.21 | 1.35| 2,52 | 5.25| 0.81 | 3.31 [ 1.80 5.4 LiiliaE =

1.41 | 3.717.93 | 0,14 | 1.44 | 1.36 | 8.10 | 0.47 | 3.84 | 1.22 6.4 HEE

5.81 | 3.82 | 4.04 | 0.41 | 1.99 | 3.24 | 7.74 | 0.95 |7.93| 1.61 15.8 ZHE )
4.72 | 4.23 | 5.21 | 0,36 | 1.00 | 2,08 | 7.36 | 0.81 | 6.28 | 1.84 11.4 HEE SERRY 7=t
6.41 | 3.61 | 4.87 | 0.52 | 1.02 | 2.96 [ 7.21 | 0.74 | 7.11| 1,21 13.4 ZEHTE F B k&
5.38 | 3.57 | 4.82 | 0.37 | 1.44 | 3.24 | 6.03 | 0.74 | 6.44{ 0.84 11.8 ZRERSE A, 1978
4.92 | 4.31 | 3.52 | 0.51 | 1.44 | 1.79 | 5.20| 1.22 | 7.02| 1.18 12.9 ZHRERS

5.06 | 3.89 | 5,01 | 0.40 [ 1.27 | 2.51 | 6.73 | 0.77 | 6.48 | 1,35 11.8 XEMERSE

9.15 | 2.28 | 0,74 | 0.18 0.46 | 3.08 [10.63 | 0.40 21.5 R ZRE

4.96 | 2,90 | 3.33 | 0.57 3.73 | 0.87 | 9.38| 0.22 17.5 ZRMETE

1.21 | 0.94 | 4.46 | 0.19 1.51 ] 0.21 | 5.98 | 0.45 9.1 Qe 2 o FERe
2.95 | 2.68 1 2.46 | 0.27 1.13 | 1.09 | 6.06| 0,44 9.0 KEE 923 38 [P,
0.14 | 0.28 | 3,90 | 0.09 0.65 | 0.07 | 2.61 (11,2 3.8 ERE 1977

2.86 | 1,53 | 3.19 | 0.25 1.16 | 0.48 | 6.37 | 0.48 10.2 k=

5.42 | 4.03 | 3.06 | 0.64 3.68 | 1.32 | 7.45| 1.48 13.1 s

6.21 | 4.05 | 2.00 | 1.08 3.57 | 2.03 | 9.19| 0.34 17.3 HEE

1.63 | 4406 | 5.95 | 0.11 4.39 | 0.68 | 4.98 | 0.41 7.6 HES

0.80 | 2.91 | 6.60 | 0,04 3.19 | 0.44 | 3.72] 0.31 5.2 ERFREE

0.41 | 2.73 | 6.12 | 0.02 2.59 | 0.45 | 2.92| 1.22 4.0 EEWBE RXEHR S
0.91 | 3.20 | 6.22 { 0.05 3.24 | 0.51 | 3.81| 0.54 5.4 ELHEE | BRAZR,
0.55 | 1.38 | 3.86 | 0.05 0.78 | 0.36 | 1.70 | 1.81 2.2 bk =] 1978

0,12 | 0.45 | 7.95 | 0.02 2.19 [ 0.57 | 2.72| 1.97 3.6 ks =]

2.26 | 4.28 | 6.48 { 0.16 5.77 | 0.66 | 5.51 | 0.83 8.7 HimE

0.67 | 1.53 | 5.40 | 0.06 1.49 | 0.28 |2.99| 0.93 4.0 WaE

0.84 | 2.69 | 5.97 | 0.05 2.60 | 0.45 | 3.56 | 0.62 5.0 RRILE
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iBH Osborn WLy AF: SRMMMBMRZRAXBNE o R HERERABEMERBRREE, EigH
Osbornffy L% PIREL LR T % Ay Bowenkj Fenner 24+, Osborniifiih, FanTH ¢ CHIMRERIIE
ATRAZ L5 A —AHARETHET 2288 R IR R X R EK, EL4 IR INE (Skaer-
gaard) BLRERASRAKBREXHE BRN. YR, RMKushiro" ORI AR F HHy, HfOshorn HyitidR
FHSWUH, FEFERMEFBEUETER0BEANZREE PO RHBHERIISTER (Green
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Table 2. Composition of clincaugite from some inlermediate-basic volcanic sequences.
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Fig. 6. Major parameters of chemical composition and evolutionary trend of volcanic sequen-
ces in some basins of Lower Yangtze and Yinshan-Yanshan regionms.
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ORE-FORMING BACKGROUND AND CHARACTE-
RISTICS OF MAGMAS OF THE MESOZOIC
VOLCANIC IRON DEPOSITS IN EAST CHINA

Xu Zhigang

(Unstitute of Mineral Deposits, Chinese Academy of Geological Sciences)

Abstract

This paper only discusses two problems concerning ore-forming background
of the volcanic type iron deposits in the Mesozoic comtinental volcanic rocks of
East China; 1) the types of the volcanic basins and their relation to the na-
ture of magmas, and 2) the nature of magmas and their relation to the iron-
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forming process.

There are about 200 relatively large volcanic basins in East China. These
volcanic basins may be grouped into downwarping, faulted and downwarping-
faulted basins according to their forming tectonism, or divided into inherited
and overlapping (including hemi-overlapping or hemi-inherited) basins based on
the relationship between the Mesozoic volcanic sequences and the pre-Mesozoic
basement. Generally speaking, the inherited basins, examplified by Ningwu and
Luzong basins, are (early stage) downwarping— (late stage) faulted basins,
characterized by intermediate to intermediate-basic volcanic rocks, which were
formed in the intemse stress field and are rather unique in East China. Most
basins in East China are overlapping basins. The most typical ones are developed
on the Precambrian rises, and are characterized mainly by intermediate-acid to
acid volcanic rocks. The hemi-inherited basins are more complicated; some ba-
sins in Yanshan and western Shandong were formed in the tensile stress field
and tainly developed intermediate volcanic rocks, some basins in Daxinganling
and Southeast China were formed in the compressive stress field and chiefly
developed intermediate-acid to acid volcanic rocks.

The magmas in Ningwu and Luzong basins, which are well-known for the
presence of large-sized iron deposits, are intermediate-basic magma with more
alkali and less silica and were crystallized and differentiated under relatively low
oxygen fugacity. The author firmly believes that the low oxygen fugacity was
an important factor for the differentiation of high FeO residual liquid during
fractionation crystallization and that the oxygen fugacity may be determined
by Fe,0s/FeO value of volcanic rocks and composition of pyroxene and some
other minerals. Compared with the intermediate-basic magma in | Ningwu and
Luzong basins, the andesitic volcanic magmas in other areas were mnot favorable
for the formation of volcanic type iron deposits because of their more silica,
less alkali (especially sodium) and higher oxygen fugacity.

Besides, the volcanic iron deposits in the intermediate-acid to acid rocks
are only discovered in Lishan, Guangdong and Shibatai, Hebei and were formed
at the andesite stage in the process of evolution of the magmas, and at this
stage the magmas had more alkali and lower oxygen fugacity.

Therefore, it can be said that Ningwu and Luzong basins enjoy the excep-
tional advantages in the ore-forming baskground for the Mesozoic volcanic iron
deposits in East China.



