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Fig.1 Three types of textural characteristics on cosmic spherule surfaces in this work
a—comb—teeth like (DLC—1);b—square—like shape (DLC—2);c—spareribs—like (DLC—3)
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Fig. 2 Four cosmic spherules with different chemical compositions
a—Fe—spherule (DLC—12);b—Cr—spherule (DLC—17);c—Ti—spherule (DLC—14);d—Si—Al— spherule (DLC—1)
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Fig.3 Energy spectrum curves of four different cosmic spherule surfaces related to Fig.2
a—Fe— (DLC—12); b—Cr— (DLC—17);¢~Ti (DLC—14);d—Si—Al (DLC—1)
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Fig.4 Inhomogeneous composition in deferent areas on the same surface of the cosmic spherule

It is rich in Fe, Ti at the area marked with ‘+’on the left image, but rich in rock—forming composition at the area on the right one
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Fig.5 Typical polished surface figure of cosmic spherule under the microscope showing ‘mosaic structure’ due to fast cooling
and segregation. Polished section surface of solid spherule (left), polished section surface of hollow cosmic grain(P—hole ) (right)
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Fig.6. SEM Image and EDAX showing chemical composition segregation of ‘mosaic block’ inside typical cosmic spherule
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Fig.7 Polished section microscopic photographs of iron and steel plant dust, showing magnetite phase

(M) replaced by hematite (Ht) , quite different from features of cosmic spherules
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The first discovery of cosmic spherules in modern sediments of the Golden
Pebble Beach (Jinshitan) in Dalian, Liaoning Province

SONG Tian—rui', TANG Ji—gang’, ZHANG Yong—sheng’,
SU Kui’, FAN Fu’, GONG Wen—giang’, WANG Jun—tao*

(1.Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. Beijing General Institute of Mining and Metallurgy,
Beijing 100044, China; 3.Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China;
4. Geological Survey of Anhui Province, Hefei 230001, Anhui, China)

Abstract:Iron cosmic spherules were discovered for the first time in modern coastal sediments of the Rose
Garden, which, as a part of the Golden Pebble Beach in Dalian City, is a nation—grade scenic spot where the
quantity of cosmic spherules is fairly large. 18 grains were separated from a 2.4 kg sample whose size is less than
0.5mm. The particle sizes of cosmic spherules range from 158 um to 423 um, and most of them possess
segregation and mosaic structure on their surfaces. The cosmic spherules can be divided into four types according
to their chemical composition, i.e. Fe, Si—Al—Fe, Cr—Fe, and Ti—Fe species. The relationship between minerals
in the Ti—Fe cosmic grains, which constitute a species of cosmic spherules collected there, was studied specially in
this paper, and the results show that the titanium magnetite was formed around magnetite by quick cooling
segregation. Comparative studies of cosmic spherules collected from modern sediments of Dalian in Liaoning and
Zedang in Tibet and those from the sediments in deep sea of the Pacific Ocean as well as from the Proterozonic
sedimentary rocks in the Ming Tombs of Beijing have shown that their chemical compositions are difterent from
each other, but their particle sizes and surface characteristics are similar to each other.

Key words: cosmic spherules; modern sediments; Proterozoic ; Dalian, the Ming Tombs, Beijing
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