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Abstract: In order to understand the distribution pattern of radiolarians in the Philippine Sea, this article, based on a unified method for sample
processing and analysis, made analysis and comparison of radiolarians for 44 surface sediment samples taking from the Philippine Sea and its
adjacent regions. A total of 500 radiolarians species are identified, suggesting a very high species diversity. The community structure and

abundance of radiolarians in the surface sediments of the Philippine Sea vary greatly, suggesting complex regional ecological or sedimentary
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environments. The abundance of radiolarians dominated by Nassellaria is also very high in the northern South China Sea, indicating that the
northern South China Sea is rich in nutrients and high in biological productivity. However, the radiolarian abundance, dominated by
Spumellaria, is relatively low in the Okinawa Trough. It is speculated that the submarine environment of the Okinawa Trough is not so
conducive to the accumulation and preservation of radiolarian shells. 8 warm water species group living in the euphotic layer and 162
environmental variables at different depths of the 0~200 m water layers are selected for RDA analysis. The results show that the distribution of
these warm water species in the Okinawa Trough is significantly positively correlated with the summer temperature in 125 m of water depth,
probably owing to the influence of the summer Kuroshio subsurface water. The distribution of warm water species in the northern South China
Sea is mainly affected by winter silicate of 75 m and summer phosphate of 200 m. It means that high-concentration silicate is more conducive to
the production of Nassellaria. In the Philippine Sea, however, environmental factors mainly in the subsurface water affect the distribution of
warm water species, such as winter salinity of 75 m, 200 m annual dissolved oxygen content and summer temperature of 125 m. In addition, the
RDA analysis results of 66 environmental variables at different depths of the medium-deep water (1000~3 000 m) of the Philippine Sea and 5
cold water species living in this layer show that the northern Philippine Sea is mainly positively correlated with the silicate concentration of 1 000 m.
This may be related to the fact that the silicate-rich intermediate-deep water mass of the North Pacific moving southward into the Philippine Sea.
The distribution in the central and southern part of the Philippine Sea is mainly negatively correlated with the concentration of silicate at 1000 m,
and is significantly positively correlated with dissolved oxygen at 2000 m. It may be related to the Circumpolar Deep Water with high dissolved
oxygen content and low silicate entering from the southern end of the Philippine Sea, and part of the water upwardly enter the intermediate layer
of the Philippine Sea.

Key words: warm water and cold water radiolarian species; environmental variables; RDA; surface sediments; Philippine Sea and its adjacent
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Fig.1 Locations of sampling sites of this research(shown by the black dots)and previous research

(shown by the red triangles and the green diamond)
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Table 1 Sampling locations, water depths, total radiolarian abundance, and relative abundance of Spumellaria,
Nassellaria, and Collodaria of three order of radiolarian

brvacy B KB m U HUR R ) (Bug) R E X ERE % BIEREM R % BERH E X%
1 11.4°N, 142.36°E 10853 60051 44.52 54.30 1.18
2 11.64°N, 135.19°E 4092 1061 74.90 20.59 4.51
3 14.56°N, 133.22°E 5466 80634 52.11 41.48 6.40
4 16.07°N, 134.01°E 5472 164 34.78 60.87 4.35
5 16.07°N, 133.48°E 5370 9 76.92 23.08 0
6 16.53°N, 136.21°E 5060 1181 54.31 40.52 5.17
7 19.23°N, 131.64°E 6059 1703 40.70 37.21 22.09
8 19.7°N, 126.06°E 5404 38204 43.91 52.88 3.21
9 20.12°N, 131.18°E 5801 898 19.32 63.64 17.05
10 17.83°N, 126.71°E 5380 81801 50.79 44.94 4.27
11 19.7°N, 126.53°E 4882 2325 42.65 35.29 22.06
12 19.69°N, 130.7°E 5761 14866 48.82 42.01 9.17
13 17.9°N, 129.3°E 5307 13600 53.21 41.44 5.35
14 17.92°N, 130.71°E 5708 32243 39.71 52.17 8.12
15 16.99°N, 128.82°E 5505 9293 48.04 43.20 8.76
16 23.74°N, 135.65°E 5270 21952 60.51 31.94 7.54
17 24.6°N, 135.63°E 5370 8269 67.19 25.52 7.29
18 26.31°N, 135.92°E 5392 8711 62.21 31.57 6.22
19 27.14°N, 135.64°E 5050 23250 62.57 34.67 2.76
20 27.97°N, 135.65°E 4865 17102 70.22 25.93 3.86
21 28.77°N, 136.7°E 4560 9257 73.62 20.41 5.96
22 29.34°N, 135.65°E 4439 3766 86.53 12.03 1.43
23 29.89°N, 136.42°E 4725 8901 72.12 24.65 3.23
24 30.44°N, 128.89°E 781 10235 85.24 11.99 2.77
25 30.1°N, 128.49°E 885 37924 55.23 44.40 0.37
26 26.9°N, 126.39°E 1266 3045 78.58 15.83 5.59
27 26.08°N, 126.08°E 2044 6414 76.65 16.95 6.40
28 26.03°N, 125.85°E 2064 10062 64.74 32.76 2.50
29 24.03°N, 122.5°E 1800 5740 73.34 22.96 3.70
30 21.52°N, 120°E 3010 7053 40.30 58.96 0.75
31 20.49°N, 119.96°E 3347 23908 32.93 65.87 1.20
32 21.75°N, 119.47°E 2709 115522 41.09 57.17 1.74
33 21.79°N, 118.54°E 2049 18319 47.58 50.97 1.45
34 21.3°N, 118.85°E 2620 46887 50.30 48.49 1.21
35 21.28°N, 118.24°E 2184 41087 51.43 47.43 1.14

36 20.61°N, 118.36°E 2540 90291 54.19 43.01 2.80
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1. Dictyocoryne elegans(Ehrenberg) (3 {3 5 29), 2. Dictyocoryne muelleri( Haeckel) (3#i {7 %5 29), 3. Didymocyrtis tetrathalamus tetrathalamus(Haeckel )

(35055 29), 4. Phorticium pylonium Zhang and Suzuki( 353 5 27), 5. Phorticium polycladum Tan and Tchang(3i {5 27), 6. Tetrapyle group( ¥ fii

5 29), 7. Acanthodesmia vinculata( Miiller) (i3 5 27), 8. Amphispyris reticulata( Ehrenberg) (35475 29), 9. Botryocyrtis scutum(Harting) (3% {3 5

29), 10. Pterocanium praetextum praetextum(Ehrenberg) (355 29), 11. Actinomma leptodermum(Jorgensen) (V535 27), 12. Lithelius minor

Jorgensen(3fi i 5 27), 13. Lithelius nautiloides Popofsky (3ii {3 5 29), 14. Cornutella profunda Ehrenberg (353 5 29),

15. Cycladophora davisiana Ehrenberg (i i 5 29) .

Fig.2 Some radiolarian species in the research area(Scale bars=100 um)
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Fig.3 Relative abundances of three Order of radiolarians in surface sediments of the Philippine Sea and adjacent waters.
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Fig.4 Radiolarian absolute abundance in surface sediments of the Philippine Sea and adjacent waters

The map was drawn using VG grid method by Ocean Data View(ODV) (https://odv.awi.de/) .
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Fig.5 The sequence diagram of the RDA of warm water radiolarian species and upper water environmental variables

a. Sequence diagram of species and environmental variables, b. Sequence diagram of samples and environmental variables. The blue circle represents the station

of Okinawa Trough, the green circle represents the station of South China Sea, and the magenta represents the station of Philippine Sea. Oxy a200m is the

annual mean dissolved oxygen content at 200 m, Si_w75m is the winter mean silicate content at 75 m, Pho_s200m is the summer mean phosphate

content at 200 m, Tem_s125m is the summer mean temperature at 125 m, and Sal_w75m is the winter mean salinity at 75 m.
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Fig.6 RDA sequence diagram of typical cold water species and intermediate water environmental variables
a. sequence diagram of species and environmental variables, b. sequence diagram of samples and environmental variables. Oxy_2000m is the annual mean
dissolved oxygen content at 2000 m, Tem 3000m is the annual mean temperature at 3000 m, Si_1000m is the anneal mean silicate content at 1 000 m,

Pho_2200m is the anneal mean phosphate content at 2200 m, and Nit_2200m is the anneal mean nitrate at 2200 m.
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