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Table 1 Distribution sites and water depths
of diatom mats in the West Pacific
/N /E /m
WPDO1 17 52.72' 13825. 05 5138
WPD02 17 36. 43’ 136'10. 78’ 5362
WPDO03 17 19. 82 13827. 28 5250
WPD04 17 19.21' 138'58. 26 5250
WPDO5 173.23' 139'14. 95' 6 150
WPD06 174.39' 139°48. 52’ 4500
WPDO7 16 32.22' 13827. 53 5325
WPDO08 16 14.19' 139°48. 69’ 5438
WPD09 15 5. 88’ 139'16. 81’ 4912
WPD10 15 58. 84 139'32. 82’ 5513
WPD11 15 11. 16 13841. 26 5137
WPD12  2035.95 139'14. 54’ 4954
WPD13 19'49. 10 137°50. 24’ 5025
WPD 14 19 30. 55 13753.73' 5212
WPD15 19'31. 60 13842. 12 5327
WPD16 19 12.91' 136'11. 91’ 5025
WPD17 19' 14. 36' 137 18. 61’ 5063
WPD18 19'13. 68 138°42. 81' 5190
WPD19 19 14.51' 138'59. 46 5138
WPD20 18 58. 32 13752. 14’ 4900
WPD21 18 59. 03' 138'8. 18 5137
WPD22 18 5. 19’ 13858.92' 4837
WPD23 18 56. 14' 139°31. 17 5250
WPD24 18 40.91' 13628. 19’ 5150
WPD25 18 42. 89" 138'24. 59 5400
WPD26 1825.22 137°17. 49 5025
WPD27 18 24. 69’ 137'53. 41’ 5437
WPD28 1819.97' 138°9. 54' 5100
WPD29 18 25. 58’ 139'16. 38 5475
WPD30 18 13.91 13629. 59’ 5137
WPD31 188. 7' 136'45. 59 4837
WPD32 189.09' 13826. 69’ 5362




4 , 67
II , ) FS . Thalas-
50 %6 , 30% siothrix
. 10%. .
o b o
b b b
b b b
b
o , , ¢ 3D
21 B 0
N \ /]
/f b
2004 & & \Vl/‘)/)l“ Y. g
$ , > VAN / 25 5
— o~ /8 ®) | (& N
— (P \\MJ\ \\J‘nw‘ ~3
1 o | (T g S Ny
WPR24 - \UIY“\ .
; © N\
S \rm'« 50
g S, K R EARRERER T HbER
*wpPD3l WpD32®
18° 7\
WPDp1e
\ N\ o) C 3 / (Yodes et alh 194
. y ( ~OWPPY3 “’Pfy! R . . . .
: ~ ¥ ‘)"‘YT" oo Fig.3 Accamulation of giant diatom/diatom mat on
. Al (SN - TN e
17" — - ol AN 1l (l .A', / the frontal surface( Yoder, et al, 1994)
— n = WehQY) NS
19 ) \ yg
N \\IL
i SO VR n—m - ; » Kemp v
16°4 | © oA laba\tel rq;mf
— N 1 i ,
t || )N ~
. t ANPR ’ ’ ’
\ NN/ ’ ’ ’
15 T T T - T
135° E 13¢ 137 138 139 140 , , (  Chaetoceros
) spp-» Thalassionema nitzschioides) ,
( , 2007) ’
Fig.2 Clay mineral assemblage division and “ 7, H
diatom cores distribution in surface sediments y ,
of the West Pacific (After JIN Ning, 2007) « » )
b
2 b b . .
. . ( Thalassiothrix
17 ~20 N o - . . .
spp.» Ethmodiscusrex, Rhizosolenid )
. CCD
b
4837~6150 m s
b b
s . 8
b
II
) " (DCM); / .
25%, 7 17N .
b b
‘ b
I ’ «
b b
o ”
b
b
b °
1994 Yoder'” {Na-
b
ture) 1992 (EqPac)JGO-



2009

68
) ) Ethmodiscus rex (Wal]ich)Hendey@y
« » ( ’ [18-19]
4), 120 . Villareal ~ (1999h *!
s Ethmodiscus rex
. Ethmodiscus rex
. . 2 -~ 3 mm[ZZ] )
, 14C [23 .
16~ 29 kaBP, .
, [24
s Ethmodiscus rex , Vil-
lareal  (1999h)"*"
B EEHR Ethmodiscus rex
T [ PR RY e
% [21, 23]
X 1 L 4 ° ’
¥ l BRI .
""""" [7, 25]
ks l l v v Abrantes'” Ethmodiscus rex
FosTEOTEO T S g2 0
VA AP A G & G B 7 AR AT ’
o R Y N ( )
W REE N RAE
% il S eSS "
_____ ﬁﬁfxfugﬁﬁ}c 0 46/ .
. 10 [21] o
5 7 G 7 e AT 3.3
(G 0]
. R ZE i ,
U U U “C 16 ~29 kaBP,
LGM
% | | . . LGM
DCM F#T R DU CO> (180~200)% 10 °,
e @*} & S (80 ~100)x 10 '™,
: 77 ., LGM PN/
14
P4 A P A R A0 4E B N J ,
ﬁ'ﬂ:/‘ﬁﬁ(Kemp.et al. , 2000)
Fig.4 Annual circulation of main flux events of (29 . LGM
diatom production(Kemp,et al,2000) (30 . CO2 [31] ,
30 kaa C02 )
3.2
@ . s .



69

LGM

. ” (rain ratio) ,

v C02 )

(43 2 I32I
, LGM
s CO2 .
4
(D s
175 ~20° N . — .
CCD 4 837 ~
6150 m , .
2 Ethmodiscus rex
3 s
C02 ) o
(References)

[2

Nelson D M, Brzezinski M A, Sigmon D E, et al. A seasonal
progression of Si limitation in the Pacific sector of the Southern
Ocean[ J] . Deep Sea Research Part II: Topical Studies in Oce-
anography, 2001, 48(19-20): 3973-395.

Sarthou G, Timmermans K R, Blain S etal. Growth phy siol-
ogy and fate of diatoms in the ocean: a review [ ]J] . Journal of
Sea Research, 2005, 53(1-2). 25-42.

Kemp A E S Pike J, Pearce R B et al. The “ Fall dump”

a new perspective on the role of a “shade flora” in the an-
nual cycle of diatom production and export flux [ J] . Deep-Sea
Research 11, 2000, 47. 2129-2154.

Kemp A E S, Baldauf J] G. Vast Neogene laminated diatom
mat deposits from the eastern equatorial Pacific Ocean [ ]] .
Nature, 1993, 362. 141-144.

Kemp A E S, Baldauf J] G, Pearce R B. Ongins and paleocean-
og raphic significance of laminated diatom ooze from the eastern
equatorial Pacific Ocean [ J] . Proceedings of the Ocean Drilling
Program Scientific Results, 1995, 138. 641-645.

Grigorov 1 Pearce R B, Kemp A E S. Southern Ocean lami-

nated diatom ooze: mat deposits and potential for palaeo-flux

[7

[ 10

[11]

[ 12

[13]

[ 14

[15]

[ 16]

[17]

[ 18

studiess ODP leg 177, Site 1093 []] .
2002, 49: 3391-3407.

Deep-Sea Research II,

Abrantes F. Assessing the Ethmodiscus ooze problem: new
perspective from a study of an eastern equatorial Atlantic core
[J]. DeepSea Research I, 2001, 48. 125-135.
Broecker W S, Clark E, Lynch-Stieglitz J. et al. Late glacial
diatom accumulation at 9 S in the Indian Ocean [ J] . Paleocean-
ography, 2000, 15(3). 348-352.
De Deckker P, Gingele F X. On the occurrence of the giant di-
atom Ethmodiscusrex in an 80-ka record from a deep-sea core,
southeast of Sumatra Indonesia: implications for tropical
palaeoceanography [ J] . M arine Geology, 2002, 183(1-4). 31-
43.
Dickens G R, Barron J A. A rapidly deposited pennate dia-
tom ooze in Upper Miocene-Lower Pliocene sediment beneath
the North Pacific polar front [ J] . Marine Micropaleontologys
1997, 31(3-4). 177-182.
Bod N P, Backman J. A laminated sediment sequence from
the northem North Atlantic Ocean and its climatic record
[J]. Geology, 1996, 24. 507-510.
[J]. .
2007, 38(6): 504-511.[ JIN Ning, LI Anchun, LIU H aizhi,
et al. Clay minerals in surface sediment of the northwest Pa-
rece Velabasin: distribution and provenancd J] . Oceanologia
et Limnologia Sinica, 2007, 38(6); 504-511.]
[J]- , 2008, 53(6): 695 702.
[ XU Zhaokai, LI Anchun, JIANG Fuging, et al. Geochemi-
cal character and matenal source of sediments in the eastem
Philippine Sea[ J] . 2008, 53(6):
695-702.]

Chinese Science Bulletin,

[J]. , 2000, 18(1): 1-12.[ SUN
Xiangping. A comparison of characterstics between the sub-
tropical countercurrent, the North Equatorial Current and the
North Equatorial Countercurrent in the Northwestern Pacific
Ocean| J] . Journal of Oceanography of Huanghai & Bohai
Seas, 2000, 18(1). 1-12.]
. , 2004 23(1); 814.[ZHANG Xian, YU
Mugeng, JIANG Wei et al. Hydrologic characteristic of the
Philippine Sea and its nearby areas J| . Marine Science Bulle-
tin, 2004, 23(1): 8-14.]
Hkansson H. The recent diatom succession of Lake Havg
rdssjn, south Sweden[ C] // Proceeding of the Seventh Inter
national Diatom Symposium. D G Mann. Philadelphia: Otto
Koeltz 1984 411-429.
Yoder J A, Ackleson S G, Barber RT, et al. A line in the
sea[J] . Nature, 1994, 371. 689-692.
Gardner J V, Burckle L H. Upper Pleistocene Ethm odiscus
rex oozes from the eastern equatorial Atlantic[ J] . Micropal-

1975, 21: 236-242.

eontology,



70 2009

[ 19] Mikkelsen N. On the origin of Ethmodiscus ooze[]J] . M arine [26] Moore J, Villareal T. Buoyancy and growth characteristics of
Micropaleontologys 1977, 2. 35-46. three positively buoyant marine diatoms [ J] . Marine Ecology
[20] Cordes D. Sedimentology and palaeomagnetism of sediments Progress Series, 1996, 132(1): 203-213.
from Maud Rise ( Northeast Weddell Sea) [ J| . Rep. Polar [27] BarnolaJ M, Raynaud D, Korotkevich Y S, et al. Vostok ice
Res., 1990, 71. 158. core provides 160000-year record of atmospheric CO2[ J] .
[21] Villareal T A, Joseph L, Brzezinski M A, et al. Biological Nature 1987, 329. 408 414.
and chemical characteristics of the giant diatom Ethmodiscus [ 28] Petit J R Jouzel J, Raynaud D, et al. Climate and atmos-
(Bacillariophyceae) in the central North Pacifid J] . Journal pheric history of the past 420000 years from the Vostok ice
of Phycology, 1999b, 35(5). 896-902. cores Antarctica [ J] . Nature, 1999, 399(6735). 429-436.
[22]  Round F. Crawford R, Mann D. Diatoms: Biology and Mor- [29 Farrell ] W, Pedersen T F, Calvert S E, et al. Glacial-inter-
phology of the Genera [ M]. Cambridge University Press glacial changes in nutrient utilization in the equatorial Pacific
1990. Ocean [ J] . Nature, 1995, 377(6549). 514-517.
[23]  Villareal T A, Altabet M A, Culver Rymsza K. Nitrogen [30] LyleM W, PrahlF G, Sparrow M A. Upwelling and produc-
transport by vertically migrating diatom mats in the North tivity changes inferred from a temperature record in the cen-
Pacific Ocean [ J] . Nature, 1993, 363: 709-712. tral equatorial Pacific [ J] . Nature 1992, 355(6363). 812
[24] Villareal T A, Carpenter E. Chemical composition and pho- 815.
tosynthetic characteristics of Ethmodiscus rex (Bacillario- [31] Jasper] P, Hayes JM, Mix A C, et al. Photosynthetic frac-
phyceae): evidence for vertical migration [ J] . Journal of Phy- tionation of 13C and concentrations of dissolved CO, in the
cology, 1994, 30 1-8. Central Equatorial Pacific during the Last 255000 Years[ J] .
[25] Kemp A E S, Pearce R B, Grgorov I, et al. Production of Paleoceanography, 1994, 9(6). 781-798.
giant marine diatoms and their export at oceanic frontal [32] Archer D, Winguth A, Chicago b et al. What caused the
zones: Implications for Si and C flux from stratified oceans glacial/ interglacial atmospheric pCO, cycles?7[ J] . Reviews of
[ J] . Global Biogeochemical Cycles, 2006, 20: GB4S04, doi: Geophysics, 2000, 38: 159-189.

10. 1029/ 2006G B002698.

DISTRIBUTION AND ECOLOGY OF DIATOM
MAT DEPOSITS IN THE WEST LOW-LATITUDE
PACIFIC OCEAN DURING THE LAST GLACIAL PERIOD

ZHAT Bin"?, LI Tiegang'
(1 Key Laboratory of Marine Geology and Environment Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China;
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, C hina)

Abstract: Diatom plays a significant role in the carbon cycle of the whole world. Thriving to mats in the
subsuface water, the “shade flora” is buried rapidly and becomes diatom mat deposits. The subsuface dia-
tom production plays a considerable role in the whole productivity and output productivity. The distribu-
tion of diatom mat deposits discovered in the west low-latitude Pacific Ocean is introduced in this paper.
Diatom mats are in banded distribution, spreading in NW-SE direction and most distributed in deep water
areas, between 17.5" ~20 N and with water depth of 4 837 ~6 150 m below CCD, where strong wind and
land material input occur. The formation of diatom mats in this area may be due to the formation of ocean
front in the last glacial period. The diatom Ethmodiscus rex (Wallich)Hendey in this area is a typical
“shade flora” diatom, which can live and thrive in the oligotrophic open ocean by their regulating and float-
ation abilities. The occurrence of diatom mat deposits in the west low-latitude Pacific Ocean in the last gla-
cial period makes this area become the sink of CO2 probably.

Key words: last glacial period; diatom mat deposits; shade flora; fall dump;the west low-latitude Pacific O-

cean



