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Fig.1 Evolution of the Indonesian seaway at 10 and 5 Ma, based on the tectonic activity in Southeast Asia™*"
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Fig.3 Styles of the Indonesian throughflow at present and 5 Mal? 3%
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Fig.4 The ways influencing the initiation of Northern Hemisphere Glaciation,

resulting from closure of Indonesian seaway!™”
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Water Exchange Between Western Pacific Warm Pool and Indian Warm
Pool and Its climatic Effects Since the Late Miocene

LI Tie-gang'* » XIONG Zhi-fang'” . JIA Qi'*
(1. First Institute of Oceanography , Ministry of Natural Resources, Qingdao 266061, China;
2. Laboratory for Marine Geology s Pilot National Laboratory for Marine Science and

Technology , Qingdao 266061, China)

Abstract: Water exchange between western Pacific warm pool and Indian warm pool, operated by Indone-
sian seaway or Indonesian throughflow (ITF), not only control the budgets of material, heat and fresh
water in tropical Indo-Pacific area, but influence high-latitude sea area by feedback and teleconnection,
thus playing a key role in the regional and global climate changes. Here we reviewed the evolution of the
Indonesian seaway or ITF and their influences on tropical and high-latitude climate since late Miocene. On
orbital and millennial timescales, the ITF surface flow was dominant during glacials while the ITF thermo-
cline flow was enhanced during interglacials; there was a transition from surface- to thermocline- domina-
ted ITF flow during deglacials. These changes in ITF on orbital and millennial timescales are associated
with variations of sea level, thermohaline circulation, ENSO-like conditions and the East Asian Monsoon,
but the details on mechanism are complicated. On tectonic timescales, the Indonesian seaway gradually
closed with multistage processes, but the timing of its relatively opening and closing is debatable. The evo-
lution of Indonesian seaway or ITF has reorganized the distribution of heat, nutrient, water masses and o-
cean currents between the western Pacific warm pool and Indian warm pool, so it exerts an important in-
fluence on the formation and development of the warm pool and the condition of ENSO-like especially per-
manent El Nino-like during the Pliocene. We suggest that the closure of the Indonesian seaway may have
triggered the onset of Northern Hemisphere Glaciation, but it is still in debate whether the termination of
heat transport to the high latitude northern hemisphere was caused by oceanic or atmospheric circulation
changes (both of them were resulted from the closure of Indonesian seaway). Much hypothesis on the forc-
ings of water exchange between western Pacific warm pool and Indian warm pool on the tropical and high
latitude areas was mostly based on the model simulations, but it lacked high-quality paleoceanographic re-
cords to testify them. In order to solve the scientific issues which may be confronted in near future re-
search, it is urgent to design the study sites on both sides of the Indonesian seaway, and obtain the high-
resolution or long-term records, and perform comprehensive study of paleoceanography for all water lay-
ers.

Key words: Indonesian seaway; Indonesian throughflow; ENSO; Northern Hemisphere Glaciation; heat
and moisture
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