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Tab.1 The composition of the quartz in different grain sizes in each site
(cm) EM1 EM2 EM3 EM4
Ph02 0—2 4.03 1.16 —0.80 1.48 0.72—35.04 3.00 7.60 21.00
PhO5 52—54 5.76 1.37 0.59 1.67 0.40—44.59 2.90 8.40 21.00
Phll 52—54 6.52 1.40 0.61 1.67 0.72—44.59 2.90 8.50 23.00
Ph04 0—3 14.03 1.43 1.05 1.82 0.81—108.59 2.80 11.30 26.00 65.00
Pho4 10—12 8.60 1.38 1.04 1.74 0.61—54.30 2.20 10.50 28.00
Pho4 18—20 8.26 1.52 1.44 2.17 0.04—54.30 2.50 9.70 28.00
Ph04 26—28 7.76 1.29 0.86 1.60 0.72—44.60 2.50 9.00 25.00
Ph17 22—24 104.03 0.82 0.67 1.20 0.04—597.50 27.00 125.00
Ph17 24—26 63.68 1.59 1.93 2.47 0.51—298.75 3.00 11.00 111.00
Ph17 26—28 47.99 1.82 1.98 2.56 0.41—298.75 3.30 11.00 111.00
PV090203 0—2 4.96 0.93 0.82 1.16 0.72—14.66 2.30 8.20
PV090216 0—12 2.73 1.06 1.00 1.61 0.04—14.66 3.40
PV090608 18—20 4.45 0.94 0.52 1.15 0.72—17.52 3.40 8.90
PV090815 0—5 3.99 0.96 0.35 1.17 0.72—17.52 3.30 8.90
PV091101 0—2 4.29 0.85 0.47 1.03 0.72—17.52 2.90 7.00
PV091104 0—2 4.25 0.97 0.53 1.19 0.72—17.52 3.50 9.00
PV100109 0—2 4.08 0.96 0.46 1.19 0.72—17.52 3.50 9.00
PV100214 10—12 6.53 1.03 0.93 1.30 1.03—24.56 2.40 11.00
PV100901 4—6 7.36 1.12 0.90 1.42 1.03—35.04 2.20 9.30 21.00
PV101101 20—40 11.63 1.58 -0.67 1.94 1.03—138.12 2.30 7.70 27.00 74.00
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Tab.2 The 5'%0 values of quartz in the Philippine Sea and the possible sources and volcanic glass

(cm) 5180V-SMOW%0

Ph04 18—20 >8um 13.70 9.662

Ph17 24—26 >4pum 10.68 9.031

Ph17 26—28 >8um 10.40 9.761

Ph02 0—2 16.20

PhO5 52—54 14.50

Phll 52—54 14.40

Ph02 0—2 >8um 12.78 9.636

PhO5 52—54 >8um 13.06 9.205

Phll 52—54 >8um 11.60 9.885

PhO5 108—110 12.08

PhO5 156—158 9.58

Pho5 292—294 13.86

PhO5 366—368 12.05
PV09-02-16 0—12 <l6um 16.28 8.440
PV09-06-08 18—20 <l6um 16.02 8.712
PV09-08-15 0—5 <l6um 15.25 8.852
PV09-11-01 0—2 <l6um 15.85 8.729
PV09-11-04 0—2 <l6um 15.95 8.687
PV10-01-09 0—2 <l6um 15.65 8.973
PV09-02-03 0—2 >8um 13.94 9.000
PV10-02-14 10—12 >8um 14.28 9.220
PV10-09-01 4—6 >4um 12.99 9.462
PV10-11-01 20—40 >4um 11.14 9.313
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Fig.7 The morphology characteristics of EM2 quartz in the Philippines Sea
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THE PROVENANCE AND TRANSPORTATION OF QUARTZ
IN THE PHILIPPINES SEA

ZHU Xiao"?, JIANG Fu-Qing"®, FENG Xu-Guang"?, DONG Jiang"? LIU Xi-Ting',
WANG Hong-Li', LI An-Chun'

(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Center for Ocean Mega-Science, Chinese Academy of Sciences,
Qingdao 266071, China)

Abstract In order to identify the signal and source of quartz grains and the transport in the sediment of the Philippine
Sea, we separated quartz from the bulk sediments and carried out a comprehensive study in grain size, morphology, oxygen
isotopic composition, and crystallinity index (CI) of quartz. The results show that the quartz grains in the Philippines Sea
away from the arc island and sea rise are fine-grained. In the West Philippines Sea, quartz is mainly composed of three
grain-size end-members (EM), including EM1 (average modal grain size: 2.9um), EM2 (average modal grain size: 8.17um),
and EM3 (average modal grain size: 21.67um), while in the East Philippine Sea, quartz is mainly composed of EM1 and
EM2 endmembers. In contrast, quartz is coarse near the arc island and sea ridge, e.g., quartz near the Luzon Island has a
coarser EM4 in a modal grain size of 103 pm. There are obvious collision pits on the surface of the EM1 quartz, and
dissolution pits in the EM2 quartz. The EM3 quartz is angular and the surface is relatively smooth. The §'*0O value and CI
of quartz containing EM1 are close to that of from the Taklimakan Desert. EM2 and EM3 quartzes are similar in a volcanic
origin. We thus conclude that the EM1 quartz is eolian quartz from Taklimakan Desert, which is transported by westerly
wind to the Pacific Ocean, then transported by south or southwest wind, finally deposited in the Philippine Sea. The EM2
and EM3 quartzes are in volcanic origin that derived from the Pacific volcanic arcs. The EM2 that experienced strong
chemical weathering is transported to the study area by ocean currents or fluvial discharge. The volcanic EM3 quartz does
not experience long-distance transportation, which might be the weathering product of nearby rocks.

Key words Philippines sea; quartz; dust; sources; paleoclimate



