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The western Pacific Ocean plays an important role in

regulating and modulating the global climate system on in-

terannual to geological timescales. Excellent records have

been acquired by coring high sedimentation rate sites in the

marginal seas of the western Pacific Ocean during IMAGES

cruises. This special section has been proposed to publish

papers presenting high-resolution records and the interpreta-

tion of climate change mechanisms revealed by these records.

Chen et al. (2008) established a long and detailed chro-

nology (820 kyrs) for MD012380 from the Banda Sea by

correlating their �
18O record for planktonic foraminifera

Globigerinoides sacculifer with the astronomically tuned

benthic �
18O record of MD972143. While spectral analysis

confirms typical orbital forcing for the �
18O record (100, 41,

and 23 kyr cycles), cross-spectral analyses of the other proxy

time series revealed different patterns separated by the Mid-

Brunhes (MIS 13 - 10, 535 - 333 ka). The sediment coarse

fraction and color (both are carbonate preservation proxies)

both show relatively stronger powers at the 41-kyr band, and

coherence among various proxies is relatively high, before

the Mid-Brunhes. After the Mid-Brunhes, 100-kyr peri-

odicity dominated both the �
18O and coarse fraction records

but the coherence among the various proxies becomes

weaker. Chen et al. (2008) concluded that the late Quater-

nary climate was fundamentally changed by the Mid-

Brunhes event.

Monsoons have fundamental influences on the South

China Sea (SCS) oceanography and paleoceanography

(Wang et al. 2005). It has been generally accepted that the

winter monsoon was stronger during the glacial stages and

the summer monsoon has been stronger during the intergla-

cial periods (Wang et al. 2005; Zhao et al. 2006a). However,

the exact timing of these monsoon transitions and how they

influenced the various aspects of the SCS paleoceanography

are still not clear. The next four papers report data and dis-

cussions related to monsoon and productivity variabilities in

the SCS. Shintani et al. (2008) report a new alkenone SST

record of the last 28 kyr for core MD972146 from the north-

ern SCS. While the record reveals a typical SST pattern, the

authors went further to reconstruct monsoon variability by

using SST gradients between the southern and northern

SCS, and between the Sulu Sea and the northern SCS. The

slow warming of the northern SCS compared with the south-

ern SCS and the Sulu Sea resulted in a larger SST difference

between the northern SCS and the adjacent tropical western

Pacific region during the glaciation and the early Holocene.

Shintani et al. (2008) concluded that this is caused by a

stronger winter monsoon, in contrast with stalagmite re-

cords, which revealed increased summer monsoon precipita-

tion since the Younger Dryas period (Wang et al. 2001). It is

evident that more records and more novel approaches such

as these are needed to resolve questions regarding the rela-

tionship and phases of the winter and summer monsoons. Yu

et al. (2008) reported planktonic foraminiferal assemblage

and SST records of the last 135 kyr for core MD012394 from

the Vietnam coastal upwelling area in the southwestern SCS,

and they focused their discussion on summer monsoon

variability. Using a Q-mode factor analysis of the fauna

abundance data, Yu et al. (2008) found that the relative abun-

dance of G. inflata (Factor 3) can be used as a summer mon-

soon proxy. High loadings of this summer proxy were re-

corded around 11, 33, 59, and 83 ka when the local summer

insolation was near the maximum. These intervals were co-

eval with lower SSTs, which suggest that core MD012394

SST variations were mostly controlled by summer monsoon

induced upwelling. This hypothesis is further supported by

the fact that SST variability was higher during MIS5 when

the summer monsoon was stronger and more variable, and

SST was less variable during the glacial when the summer

monsoon was weaker. This provides a contrast with an

alkenone record in which SST was more variable during the

glacial (Zhao et al. 2006a). One explanation for these differ-

ences is that the alkenone index records annual SST; this in-

dex is less sensitive to summer monsoon variability. Longer

(870 kyr) and multi-proxy records allow Shiau et al. (2008)

to better evaluate both the summer and winter monsoon

variabilities and phase relationship. They reported high res-

olution records for core MD972142 from the southeastern

SCS, which include SST, productivity (TOC, opal and

alkenone contents) and terrestrial components. The produc-

tivity records reveal some very interesting features. The

TOC and the CPI (composite productivity index) records
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suggest higher total productivity during the glacials for the

site, and this was suggested by the authors to be caused by a

strengthened winter monsoon which brought more nutri-

ents to the surface layers by mixing. On the other hand,

opal content suggests higher productivity during the inter-

glacials, which was linked with stronger summer monsoons

and river inputs. However, it is not clear why the opal con-

tent was lower during the glacials. If one assumes that the

opal content is purely a proxy for diatom productivity, then

the results by Shiau et al. (2008) imply that there was a ma-

jor phytoplankton community structure change for the site

during glacial-interglacial cycles. It can be inferred from

their data that diatom contribution to total productivity was

lower during the glacials when the total productivity was

higher, and its contribution was higher during the inter-

glacials when total productivity was lower. This inference is

in contrast with most published results, which suggest in-

creased diatom contribution when productivity was higher

(Werne et al. 2000), but is in agreement with the ODP 658C

record from the sub-tropical NE Atlantic (Zhao et al.

2006b). The MD972142 results nicely demonstrate that

more records using biomarkers as community structure

proxies can help resolve some of these questions. Shiau et al.

(2008) also observed a long-term increased trend in all pro-

ductivity proxies since the mid-Brunhes. This, coupled

with the MD012380 record from the Sulu Sea (Chen et al.

2008), suggests a change in the tropical western pacific,

probably in response to the increased strength of the East

Asian monsoon system.

Marine productivity changes in the past glacial to inter-

glacial have been reconstructed by conventional proxies

such as TOC, opal, and carbonate contents of sediments.

Few attempts have been made in estimating paleo-pro-

ductivity by more biologically-related indicators such as

biomarkers. One group of biomarkers, the alkenones, have

been used extensively to estimate SST by the degree of un-

stauration (the Uk
37). In this special section, He et al. (2008)

reported a more innovative approach by using a suite of

biomarkers for estimating past changes in productivity and

phytoplankton community structure in the northern SCS

over the last glacial and Holocene. Their results reveal that

productivity was much higher during the glacial for all ma-

jor phytoplankton groups, and thus for total productivity.

However, the community structure remained relatively sta-

ble, even though diatom contribution was slightly higher

during the glacial, in contrast to the pattern in core MD

972142 in which diatom contribution was higher during the

interglacials. Continuing these types of approach in western

Pacific paleoceanography will shed light on how monsoons

and other dominant climatic factors have controlled or re-

sponded to productivity changes as well as to phytoplankton

community dynamics.

There is only one paper included here for the East China

Sea. Chang et al. (2008) report high resolution planktic

foraminifer fauna assemblage records of the last 40 kyr for

core MD012404 from the Okinawa Trough. Two features

are particularly noticeable from these records. The first is

that faunal data reveal abrupt changes at ~16 ka, suggesting

an early return to a warmer climate, most likely by the intru-

sion of the Kuroshio into the Okinawa Trough since the Last

Glacial Maximum (LGM). The second is that the millen-

nial-scale SST variations during the last glacial were well-

correlated with the oxygen isotope oscillations in stalagmites

from Hulu Cave and in the GISP 2 ice cores. Chang et al.

(2008) hypothesized that these low SSTs and possibly low

salinity (higher precipitation) events were coincident with

strong East Asian winter monsoons, and were caused by mil-

lennial scale migrations of ITCZ in the past 40 kyr. While

this is an interesting proposal, it remains to be tested with

more records, as Holocene climate records from the terres-

trial records of lower-latitude Asia indicate that the south-

ward migration of the ITCZ resulted in colder but mostly

drier climate (Staubwasser and Weiss 2006; Yancheva et al.

2007).

Wang and Wang (2008) studied the relative abundance

of 13 diatom species in core MD012414 in order to recon-

struct environmental and sea-ice conditions for the central

Okhotsk Sea during the last 500 kyr. They were able to

designate four types of environmental conditions for the

Okhotsk Sea. The almost open-ocean, sea-ice free and typi-

cal interglacial assemblages were found in MIS 7 and MIS 3,

while assemblages typical for perennial sea-ice cover condi-

tions were found in Stages 6, 4, and 2. Interglacial Stages 9,

5, and 1 are characterized by assemblages indicating condi-

tions alternating between open-ocean and seasonal sea-ice

cover. Surprisingly, the glacial MIS8 assemblage was do-

minated by warm and open ocean diatom species. These

classifications have very important implications for the re-

construction of the history North Pacific Intermediate Water

formation. Since seasonal sea ice formation is the key pro-

cess driving the NPIW production, it could be inferred from

this that the NPIW formation was stronger during the inter-

glacial MIS 9, 5, and 1.

We hope that the seven papers assembled here demon-

strate the range of proxies that can be used for western

Pacific paleoceanographic reconstruction. The spatial and

temporal variabilities of late Quaternary climate revealed

by these records should help us to understand the mecha-

nisms. We thank the authors for their contributions, the

reviewers for their constructive comments, and the editors

for considering this issue and their patience during the slow

review process.
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