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Fig 1 Simple impact crater Cupper) and complex impact crater (lower) (after Hamilion 2001) "
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Fig 2 Meteor crater in Arizona, United States Caero-photograph from NASA 2005)!¢
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Table 1 Preservation level of impact craters in the Svecofennian crustal domain (after Puum and Plado, 2005)'?
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RESEARCH ON IMPACT TECTONICS AND IMPACTITES:
STATUS AND PROSPECTS

YOU Zhen-dong, LIU Rong
(School of Earth Sciences China University of Geosciaices, Wuhan 430074, Hubei, China)

Abstract: Transient (within 1 second) dynamic high pressures (ca tens of to up to one hundred GPa)
and high temperatures C> 1500 C) caused by the impact pocess will eventually result in the development
of an astrobleme when a lage meteorite impacts the earth s surface, and the surrounding rocks must
undeigo a special kind of metamorphism called impact metamorphism. The studies of impact tectonics
include the following four topics; 1. stmcture and morphology of the impact crater and its fomation
mechanism; 2. impact metamorphism and impact metamorphic wcks; 3. numerical simulation and
experimental calculation of impact tectonics; and 4. economic benefits of impact tectonics. The studies
of impact tectonics not only have academe significance but also have actual ecnomic benefits. 'V redefort-
Witwatersrand in South Africa is one of the oldest impact tectonics and is also famous for its gold-uranium
deposits. The Sudbury impact structure in Canada is famous for occurrence of a large syn-impact Cu-Ni
deposit. Now oil and gas reservoirs related to post-impact tectonics are being explored for in a number of
areas of North America and Central America. In addition, many impactites are used as building
materials and many astroblemes become famous resort places, such as the Ries crater in Nordlingen,
Germany. Much pogress has been made in impact studies in China since the end of the 20th century .
The Baisha crater found in Hainan in the early 1990s is known to the world and there are reports on

possible craters such as Taihu in Jiangsu, Duolun in Inner Mongolia and luoquanli near Xiuyan in

( 21 )
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Appendix 1 Impact stuctures in word-famous metal deposits

/ fkm Ma
Beyenchime-Salaatin | 71°00'N | 2I"40E |[ ] 8 40420 (
Carswell 5827N | 10930W |[[ ] Saskat-chewan 39 115410
Chalevoix 4732N | 048W [[ ] Ontario 38 396426
Crooked creek 3750N | 943w |[ ] Missowi 7 20480 |PbZn
Decarterville 3754N | 9243w |[ ] Missowi 7 <300 |PbZn
Kara 006N | 6C09E [[ ] 65 70 242 (
Katla 455N | 4802E [[ ] 10 5+1
Kentland 49°45N | 8724W |[ ] Indiana 13 97 Pb-Zn
Morokweng 2608's | 2332'E 70 145+1 |NifPGE
Puchez Katunki 658N | 4343E |[ ] 80 16743 ,
Serpent Mound 3902N | 832W |[ ] Ohio 8 > 320 Pb-Zn
Siljan 002N | 1452E 65 36241 | PbZn
Sudbury 4636'N | 8'1I'W [[ ] Ontario 250 1850+3 | CwNi, PGE,
Temovka 401N | 3305E 11 28010 .
Vredefort 2700's | 2730E |[ | Witwatesmand 250300 202045 , -

2
Appendix 2 World-famous impact structures related to hydwcarbon resources

/ fim Ma
Ames 315N | ®12W |[[ ] Oklahoma 16 470430 .
Avak 15N | 15018'W [[ ] Ahska 14 ~ 460
Boltysh #K15N | 210k 24 65 230, 6 .
Chixulib 221N | 89'30E 180 654-0.05 .
Cloud Creek 4310 6N 10642 5W|[ | Wyoming ~7 ~ 190420
Marquez dome 617N | 618 W [[ ] Texas 27 5842
New porte 4858'N | 101°58'W [[ ] N.Dakota 32 <500
Obolon 4935N | 355w 20 16947
Red-wing creek 4736 N | 10333W |[[ ] N.Dakota 9 200-+15
Rotmist rovka 400N | 3200E 27 12047 .
Sierra Madera 036N | 10255 W [[ ] Texas 13 <100
Steen River 5930N | 1730E |[ ] Aberta 25 9147
Tookoonooka 2707's | 4250'E 55 12845
Viewfield 49°35'N | 10304'W |[ ] Saskatch 25 190420
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3
Appendix 3 World-famous impact stmuctures where there are nonmetallic mineral resouces and other economic benefits
/ fkm Ma
1912N | 10930E 37 070
Bosumtwi 630N | 0I'25'W 10. 5 107 . . . .
Brent Crater 4605N | 7€29W [[ ] Ontario 38 395+20
Chesapeake Bay | 3717N | 7601'W [[ ] Viginia 80 355403
Dellen 6I'48'N | 1648'E 19 89.042 7 / .
Gardnos 039N | 0900'E 5 500410
Tlyenits 407N | 906 E 85 37845
Kaliga 430N | 36 12E [[ ] 15 38045
Kara 06N | F09E |[ ] 65 0+2 . «C
Lake St Martin 547N | 9832’W |[ ] Manitoba 40 20432 .
Lappajarvi 312N | B42'E 23 73.3+53 / , ,
Logoisk sC12N | 2748'E 15 L1 . .
Lonar 1958'N | 631'E 18 0 0540 01 .
Manicoagen 523N | 6842W [[ ] Quebec 100 214+1 ,
Manson 235N | o33W [[ ] Towa 35 73.8+0 3
Meteor Crater 3302N | UI0I'W |[ ] Ariom 12 [0.049%8+0 03|
Popigai 739N | UTI1'E |[ ] Anabar 100 35.7+02
Puchezh Kuunki | 56 58N | 443E |[ | 80 16743 .
ag ozinka 3 ! ° -
ink 5844'N | 61'48'E 9 46+3
Ries 4853N | 1037E |[ | Nodlingen 24 151+01 . . ,
Rochecouat 450N | W0S6E |[ ] 23 214748 . . ,
Saaksjarvi 624N | 224'E 6 Ca 560 , ,
Steinhein basin | 4841'N | 1004E [[ | 38 1541
Sudbury 4636 N | 8I'11'W |[ ] Ontario 250 1850+3 | Cu-NifPGE,
Temovka 49°01'N | 3305E 11 28010 . .
Tswaing 524N | %05E 1.13 0 240 05 . ,
Vepriai 505N | 2°35E 8 160410
Vredefort 2700's | 2730E 250 202045 . I,
Zapadnaya 944N | 9°00E 82 16545
Zhamarshin 4824 N | 6058'E 14 09401
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METAMORPHIC COLLISIONAL MELANGE IN THE DABIE
MOUNTAINS, EASTERN CHINA

1 L1 . 2 L1
XU Shu-tong , WU Weiping s LIU Yi-can's WANG Hua-ming
(1. Institute of Geology of Anhui Province. Hdei 230001,  Anhui, China;
2. Uniwrsity of Scieice and Technobgy of China, Hefei 230026, Anhui, China)

Abstract: The Dabie Mountains are a collisional orogen between Sino-Korean and Yangize continents. It
is characterized by thin-skin tectonics as wevealed by the seismic reflection pofile. The rocks forming a
detachment (thrust shear) zomne between the two collisional continents are collisional n€ langes. The
detachment can only be defined hy recognizing collisional nflanges in the Dabie Mountains because the
overriding wedge has been completely removed by erosion and the ultrahigh-pressure (UHP) metamorphic
belt exposed extensively. This is a necessaty step to perform a geometric analysis of the Dabie
Mountains. The Dabie collisional m€langes may be divided into two parts: the northern part consists of a
banded gneiss-ultramafic rock assemblage and the southern part a mica plagiogneiss-eclogite assemblage.
Both assemblages have mostly undeigone UHP metamorphism. Their common features are the presence of
“oiant mortar texture” due to pervasive shearing and mixing of wcks fiom various tectonic settings. The
so-called “ Luotian dome” was a huge duplex anticline formed in the early stage of orogeny, which finally
formed a dome fommed by superimposed contraction in an east-west direction in the late stage of the
orogeny.

Key words: Dabie Mountains; metamorphic collisional m€lange; duplex stmcture; thin-skinned

tectonics

( 32 )

Liaoning. However these stmctures remain to be further confirmed. The studies of global impact
tectonics show that long-tem stable cratons are favorable to discovering impact craters and many craters
are hidden beneath Quaternary and older sediments. So satellite-bome photography and geophysical
exploration will be effective in detemining targets, and on that basis, through strengthening petrological
and structural studies, impact craters may be confirmed.

Key words: impact tectonics; impact metamorphism; impactite; indicator of impact cratering;

economic geology significance



