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Paleo-Tsushima Water influx to the East Sea during the
lowest sea level of the late Quaternary
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Absiraict The Eagl Sen, a semi-enclosed marginal sea with slallow giraits in the nonhwest Pagific, is marked by the
nearly geographic isolation and the low sea surfaoe salinity during the Iast elacial maximum (LGMYL The East Sen imight
have the only oonnection 1 the open ooean through the Ko Sirait with g sill depth of 130 m, allowing the pales-
Teushima Water e enter the sea during the LGM. The low pakecsalinity asseciaied with abnonnally light 350 values of
plankicnic feraminitera is interpeeted © have resuliad friom river discharee and  precipitation, Neverthelsss, wo LGM
foares in the East Sca are disputable. This study atempls o estimate volume ransport of the pale-Tsushima Water via
the Korea Strait and further examines its wifioct on the low soa surface salimity £555) during the lowest sen level of the
LGM, The East Sea was nal compleely isolased, but partially linked o the northern East Ching Sea through the Korea
st durng, the LGM. The volume transport of the pales-Tsushima Water during the LGM is <alculated approximatiely
{05-2.13<107 myr on the basis of the seloctod seismic nefloction profiles alone with bathvimetry and current data. The
annual infliux of the pakeo-Teushima Wawer is kow, comparad 1© the 100 m-thick surtace watr volume gabout 79.75x 10~
m'y in the Fast S<a. The paloc-Toushima  Water influx might have changod the surtace wakr propettics within a
saologically short rime, potentially decreasing sea surtaee salinity Howewer, the gftect of volume transpart on the low sea
surfage salinity ossentially depends on freshwater amounts within the paleo-Tsushima Water and exoossive Svaparation
during, the glagial lewsiands of soa kevel. Even though the pales-Tsushima Water is assuned o have boen entinely
freshwater ar that time pericd, it would annually reduce only abour 1% of calinity in the surfage water of the East Sea.
Thys, the paloe-Tashima Water influx itselt might not be large enough e significantly reduce the palecsalinity of abou
100 m-thick surface laver during the LGM. This farther sugeests ontribution of additional river discharees fiom nearby
fluvial systems §og. the Amur Rivery o fieshen the surfe walker,
Keywords” the East Sea, last slacial maximum, sea-level changes, paleoccancoraphy, palecclimatas

Infrocuction

A semisenclosed margingl sca with shallow and
parow  sills is vulnerable 10 seaelevel  variations,
Such a marginal sca ends (o preserve paleo-recotds
for the fluctung sen levels that ave especially
rclawcd w the lae OQuawemary glacial and  inerela-
cial periods. The lagt placial maximum (LGM) is a
time inerval of the lowest sea level in the las gla-
cial period. A decreased sea level ac that time
petiod made A lwpe part of the  shallow  sen
cxposed, cstablishing a land bridge and then scparat-

HComesponding authors elesierkomngjuacke
Tel; §242-821-7577
Fas; 2428228173

ing the sca from the adjacent marine setings. Sub-
acrial exposure of shallow-waler negimes has boen
bricfly presented near the castern Siberia, (e Alaska
and the southeastem Asia while partial connections
o nearby open s0as were also recognized in the
Meditemrancan S¢a and the Red Sea during the sca-
level lowstand of the LGOM (Zhuo ¢t al, 1998
Petit-Maire ¢t al., 2000),

The Eagt S¢, 2 tvpical marginal sca botween the
Northeast Asia and  Japanesc islands, is approxis
maicly 1,000,000 km’, and its mean depth is 1330
m with 8 maximum depth of 3,700m, The sca is
linked o the South Sca of the Korea thwough the
Korea (Tsushima) Sumit (140 m in sill depth w0 the
northevest Pacific Occan through e Tsugaru Suit
(about 130my and w the Okholsk Sca through the
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Fig. 1. The Fost Sen is peesently semounded with fandmmes and ishnds with Tour shallow i (he Ko, the Tsagarn, the
Sova, and the Tarear), The Teuchima Cureent prodomingees in surtaoe kver of the sen, camering throeh the Koo St and exit-
ing mostly throuh the Toupam and Sove simbs The light ooy anan indicams exposed shelf during the Iist glacial mvaximumn,
Salid cinelos ane core lecmions 003, J-13 and PO fiom previcus sidies (06 ¢ ok, 1991 1995 Carbwenko and Southon,

2000 ishivman o al, 2000, Bathvimery s in meters,

Sova (35 m) and Tavwr (15 m) staits (Fig, 1. This
sea also hos siruetural highs he Korea Plateas and
the Yamale Risey with less than 1,500m and lows
(he Ulkung, the Yamao and ibe Japan baging) with
decper than 2,000m, The East Sea i wortieally
siratified in o lavers swefiee waler and degp
walen The surface waier is weoll-mized, and Jomi-

oafod by the warm Teushims Curest and ¢old
Liman Curent, The Teushima Curreni flows inio the
Fasi Seg vig the Koma Sirail supplving sali and
beat cncrpy, and then flows out the s mosily

through the Teugaru and Sova simuds (Toba of al,

1982 Lim and An, 19850 Lsobe, 1999), This wama
current usually ransporis the saline wair (-2 &)
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W the East Sea, with the velociies ranging, {rom 10
w femisee (Loe and Jung, 1977 Toba o al,
1982 Korgn  Hwdrogeaphic Office,  1982;  Ichive,
1984; Lim and An, 1985 Isobc < al. 1994: Isobe,
[999), The Tsushima Current is gencrally faster in
summet than in winwer (Lee and Jung, 1977 Koten
Hwdrographic Office, 1982; Ichive, 19847 Isobe ¢t
ala 1994y Temperamres of the Tsushima Current
average about 20°C in summer and 14°C in winter
(Tobar ¢t al, 19827 Lim and An, 1985 On e
olher hand, the deep waler named as the East Sca
Proper Water (ESPW) is cold (0--1"C) and well-owy-
genated (Ttaki ¢t al., 20047 Kang ¢t al., 2004), This
waler is subdivided inwo 3 water masses: the East
Sca Central Water (ESCW), the Tast Sea Degp
Waer (ESDW) and the Tast Sea Bowom  Whaler
(ESBW) (Kang o al., 2004k The cold deep waler
is thought 1o originate from the norhwesiem East
Sca because of strong cooling of surface water and
seq ice formation during, winter (Nitani, 19727 Gamo
¢t al, 1980; Maning ¢t al, 1992),

Indeod, he East Sca with (he shallow steits must
bave expericnced plobal sen-level oscillaions associ-
aed with the repeated glacials and interglacials in
the b Quaternary, Peculiarly during the interval of
the LGM, the plobally lowered sea level resulued in
the emergenes of the shallow suaits, developing the
land bridges a he Tsugaru, e Sova and (he Tar-
tar siraits. On the conirary, the Korea Steait with the
decpest sill was  partially  open although it was
shoaled by glaciocusiatic  sea-level  drop. Subse-
quently, the geomorphologic modification might have
alicred volume tansport via the Korca Steait, sur=
face wawer propertics, vertical mixing between sur-
face and deep, and depositional pancms in the East
S¢a, In particular, the LGM East Sca has been
marked by the low sea surface salinity of about
0% (Tada, 1999) associated with abnormally light
5% of planktonic foraminitera (Oba o1 al, 1991;
Gorbarenko and Southon, 20000 which is opposite 0
the globally positive valucs at this petiod. The low
$85 and the relevam isolopic excursion shown in
Fig. 2 seem w have boen caused by freshwaler

dilution hrough the river runofl and  precipitation
{Oba ¢ aln 19917 Keigwin and Gorbarenko, 1992:
Tada ¢ al. 1999 Gorbarcnko and Southon, 200
Leg and Nam, 2003) Howevet, (he peographic iso-
lation and low paleosalinity in the LOGM East Sea
still remain on debaig,

This paper primavity  focuses on paleoccano-
graphic changes of the East Sea wiggered by e
LOM sca-level fall, as mentioned above, In this
sudy w0 aspects ane examingd: (1) the opening,
and the volume wansport a1 the Korca Surait during,
the LGM, (2) the low sea surlace palcosalinity
event and itls major causes TFor this swdy, the
sclected  scismic reflection profiles have been ana-
bhored w0 cstimate the cross-sectional arca ot the
palco-Korga  Stmit.  Additionally, previous  studics
have becn critically reviewod,

Background

It is generally well-known that the LGM ranging
from 23 o 19 calendar (cal) ka BP (Mix o al.,
2001y is one of the most swiking climatic ¢vents in
the e Ouaernary, The LGM incrval refermed w
as the Maring Isotope Stage (MIS) 2 is characier-
ized by cold, dry and windy elimale, along, will 2
maximal 130 m drop of sea level (Fairbanks, 1980
Yokovama ¢t al, 2000 Ruddiman, 2001y Usually,
this glacial world was about 4 colder than (he
present Holocene  inerglacial - climate  (CLIMAP
members,  1981% The overall LGM  feawres are
likely 1w have svnclwonously occumed around  the
Korca scas. For ingtance, the Korcan Peninsula and
the Taiwan Island were conneeted 10 the mainland
China during the LGM (Zhuo ¢ al. 1998 Yasuda
¢l Al 2004), The Yellow Sca disappeared, and the
South Sea was nearly exposed 1o the ain As a
resul, the coasiling of the East China had  shilied
by O00--1,000 ki castwands lbom its present posi-
tion (Wang and Whang, 1980 An ¢l al, 1991), and
then the Yellow River mouth migeaed anound Cheju
Island (Oba ¢ al, 19917 Zhuo <t al, 199%; Tada,
10,
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The East Sen climawe must have been detcrio-
meed during the LOM (Yasudn, 1984; Morley ¢ al.,
1980; Oba ¢ al. 1991; Gorbarcnko and Southon,
2000), The sea surlace wemperamee (SST)  around
the East S¢a decreased by about 4-6°C during the
LGM (CLIMAP members, 19%1; Kim €L al, 2003).
However, the surface arca ol the East Sca at tha
time period would larpely maintingd its own exicnl,
covering approximatcly 854 of the present surface
argd, because the s¢a is much sweeper and decper
than he Yellow and the South scas, The closure of
three shallow steaits (the Tsugaru, the Sova and the
Taary a5 noted  carlicr has  becn postulaeed  in
rcsponse (0 the LGM deop in 3¢ level (Yasuda,
[984: Oba ¢l al. 19217 Keigwin and Gorbanchko,
1992; Matsui ¢ al, 199%; Tada, 1999 Kim ¢ al,
2000; Park ¢l al, 20000 Acwally, Kwmin ¢l al,
(2002) revealod human ¢xchange and migration {hom
the northenstem Asia thnough the Sakhalin wo the
Hokkaido at least sinee 23,000 ¢al, vr BR This
proves the land bridge cstablismeny at the Tanar
and the Sova sienits, The land route 1o the Honshw
has boeeh also suggesicd sinee 30000 v BP {Oda,
[020; Mowohashi, 1999), indicating the emergence of
the Tsugaru Stmit. Additionally, the pre=cxposure of
the Teugaru Steait has been investipaed with 8 mea-
surcment of “Be concenwation for underwater rock
samples during the sea-level lowstands of last gla-
cial period (Kim and Imamuen, 2004),

Partial Opening of the
Koreqr Straif

Complete closure of the Korea Straiv during  the
LGM  has been propounded, blocking  the  paleo-
Teushima Curment influx ine the East Sea (Yasuda,
[984: Ono and Naruse, 1997 Kim o al, 2000
Ono ¢l al, 2004), Otherwise, the East Sca might
nol be cntirely isolmed from  the nomthem  East
Chima Sca (Keigwin and Gorbarcnko, 1992: Maisui
oL al, 199%; Tada, 1999 Tada o al. 1999; Park ¢
al. 2000 [shiwawrd ¢t al, 20013 Lee and Nam,
2003).

Particularty, Oba ¢t al (1991) argued in favor of
the Korea Sirail ¢losing during the LGM, They also
added that frestronicrs from the Chinese fluvial svs-
em wene released in the viginity of the Chgju
Island duc 0 the southward shift of the Yellow
River mouth, ulimatcly spreading inwo the East Sea,
I, however, the hypolhesis by Oba ¢ al. (1991 is
comect, the Korea Srait would be au lenst partialty
opeh during the LGM, allowing a persistent but
limiwed influx  of the paleo-Tsushima  Current,
ogether with freslwaters, According w0 Keigwin and
Gorbarenko  (1992), the  paleo-Kotea  Stit was
15km wide, but it did not virwally play 2 signifi-
cant pole in lowering the 535 in the East Sea dur-
ing the LGM. Comparatively, the channel-like strait
bas been proposed during the LOM lowstand of sca
level, further indicating. a continuous inflow of the
paleo-Tsushima Current and its influenee on the low
555 (Mawsui et al, 1998; Park < al, 2000% In
addition, the warm-water Jiatoms and (he low-salin-
ity distom (Purvalier sideeis) were identifiod in corg
sadiments (Morley ¢ al,, 198067 Park o al, 2000)
fromm he southem East Sea, suggesing, the inflow
of both the Tsushima Current and the East China
Sca coastal waters theough the  paleo-Korea Steail
(Koiamni, 1989 Tada, 1999 Tada ¢ al, 1999,
Recently, Lee and Nam (2003) remarked  thay the
wesicm pane of the Korea Stmit was partially inun-
dated during the LOM, through which freshwaler
from e nearby  fluvial svskems  (Nakdong  and
Scomjin riversy entered the East Sea, presumably
allecting surtaee salinity condition,

Interestingly, Ishiwatari ¢t al (2001) discovered
much higher sca surlaee emperaures (about 18°Ch
during, the LGM when the East Sca was songly
suatificd duc 10 limited vemical mixing  betwecn
suripee laver and deep water (Fige 23 They also
inicpreted that the higher surface wemperatures  than
previously  estimaed  values  might  have  been
generwed by thermal  enerzy  tmpped  in surface
walers. However, it ¢an nol be ruled out that the
warm Tsushima Current continuously penetrated into
the East S¢a (vin the paleo-Korea Sumitk, supplying,
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Fig. 2 Downoone variaions n %0 of plankionic frmminifers, saliniy and sen surfos rempemies, () 370 (0ba at al, 1999

and salinine {Tadn, 19990 ane eamciad fome Core <53 wih oal, calendir ages, Oven ¢irglas for salinin, displiving e lowest
value (down 10 200 betweon 15 and 20 ol b BP Clossd enes for 850, (01 870 mende are bosed on Com 111 with 0 que
s fOmbarenko ad Sombon, 2000% 1) The sen surdhoe rempenies sywodused by the ambvies of glkenonzs, showing high
rotaperees boswan 17 and 24 il ka BP than expoced (lshiwaart @t al, 20813 The shaded weve indicaw the thme Inervals
of low sefoe paleosalinity nssociated with okt 550 aud high swdce semporaumes with diferent chisaalogicnl derrminaions,

heal energy io the sea The casuing high swrface
pomperaiures  topether with  freshwater inpui might
have o conscquential influence on the Lght 80
moods of plankiome foraminifera. Therelone, the
comprehensive mview of provicus sdics sirongly
supporis ihal the Ko Sieali was pariaHy open 4s
# very namow chamnel, fransporiing both ihe paloo-
Toustamg  Curond and froshwaier  (horeafien, “the
palee-Toushima  Waier™ o the Fast Ses al e
maxima peak of the last glavial period

Paleo-Tsushima Water Influxes

In this siudy, ihe palkeo-Tsushima Waler amounts
possing ihrpugh the Koreg Sirall Juring the LOM
have beon csumaiod, based on baibyvmeiny scismic

mfleciion profiles and the proseni currend data. A
crossscetional arca &t the pako-Kores Sirait has
been awssossed sbout 10k wide and 10m deep,
which s almost similar o s oxboni previously
aseumed by Masui of al. (19981 To obkin the
accwale paloo-dopdh in dhe Koma Sirgd region, sodi-
ment kayver deposited singe the LGM s gvemged by
gbout 7 m in ihickoess, eximoied fom dhe analy-
ses of selocied scismie weflection profiles {Hig. 3)
Ther poareciod erogssectional arca of the palos-Kows
Strait is appeosimaicly 770,000 07 by muliiplieation
of 0km wide sad 17m. deep.

The progent cuerent velwtios (varving from. 30 40
Remboe al the Koma Sirad) have been used fo
infer the palec-Toushima Waicr speed  becanse the
paleo=cureni veloclly can not be dictly megeuned,
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Figt. 3. The Korea Sttt shelf region, displaying, the goneral bathanetry; Sofid fine indicaies the sie for seismic profile acquisi-
tice kv a Sparker, About S-10m of sodiment ko debove the dotted g s interpretad 10 Bave accumulsind sisce the LOM,
The sadiment thicknegs iz eattmatad o the bagis of the seismic veleoiny of abowt 13X ondsoc measured i Ploisocene sadi-

TRNES

The main path of the Kunoshio Current duing the
LGM urned southwand (CLIMAP members, 1961;
Upic and Lpie, 1999 becuuse exiension of ihe

Kuroshie Curreni w0 the nosthern Fast Ching Ses

might be congiderably resiricied owing i the land
idge formation atound Taiwan and e Ryukwu
shnds (Uitie of al, 1991 Abspen of al, 1993,
Afrwasd, the Teushima Cument, 6 branch of the
Kuroshio Current, weakened #t that time period. For
hig reason, the proseni Tower salues (1040 cnv'sed)
were faken as the poloocurreni welocilics, Finally,

ihe volume iansporl i the paloo-Koma Simil is
caleutated about (0,5-2.0) % 10 miSr by the muld-
pheation of the eross-sectional ancs amd the infrred
current veloeiiy

Low Poleosdlinity Event

It has heen alwady menbioned dhat the fow 588
i the Fast Scu durig the LOM would olosely
whie 0 the wusally ght 390 wlws of e
plankionic fomminifors, This poins ol thal loeal
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¢flept swongly modified the isowopic composition of
the surface water for the LGM, Tada (1999) recon-
structed that surfaee salinity in the LOM East Sca
noliceably  decreasod down 10 20%0, using (he Oxy-
gen isotope daln (Oba ¢ al. 1991, 1995), This
paloosalinity is about 4% lower than the present
value (34%oh The low 555 phenomcnon has becn
atributed w0 the freshening by high  precipitation
(Keigwin and Gorbarenko, 1992: Tada, 19997 Gor=
barcnko and Southon, 20000, andior by river dis-
charges from adjacent land (Oba ¢ al, 1991; Thada
oL al. 1999 Gorbarenko and Southon, 2000; Lec
and Nam, 20039,

Surface  Evaporalion

The East Sea was colder, windier and dricr dur-
ing the glacial periods. The downeors variations of
acolian dusts have been cxamined in core sedi-
ments deposited in the e Quatemary (Trino and
Tada, 2002). The acolian dust cotment detived {hom
botl the Chingse mainland and the Japangse islands
increased during, the DGM, These high accumula-
tioh racs are interpreied w0 have resulwed from the
castwand advance of the source arga Jue w0 the
cxposure of the Yellow Sea oand from the lawceal
wranzport of suspended particles from the Japan Arc,
respectively, This funher reflects (hat stnonger wind
sorved a5 an cssential wansport agent for acolian
material during placial period when precipitation was
low, In fact, scdiment discharge through the Yellow
River was prealy decreased due 10 decreased pre-
cipitation during the LGM (Saiw, 1998). Morcover,
low pregipiadon appears w0 bave prevailed in the
Japan during, this ume period (Yasuda, 1987) The
simulation resulis (Kim <t al, 2003) display that sca
surface  emperaures  around  the  Japancse  islands
were lowered by oabout 9°C during the LGM. This
is an indicative of the decreased precipitation in the
East Sca bevause  wmperature depression  usualby
causcs precipitation reduction. Earlicr climae moddel-
ing, data also provided hat surlpee  evaporation
around the East Sea have cxcooded  precipitation,
showing, about  I-3Immiday of net  ¢vaporation

{evaporation minus precipilation) during the LGM
(Rind and Peteet, 19%5; Crowley and North, 1991;
Wright ¢t al, 1993k If the net evaporation valucs
arc used for the East Sea dueing the LGM, the sur-
face cvaporation raws would be roughly about
(0,309 107 m've, based on the previously simu-
laesd pesults (1-3 mmddavy and (he comeciad  sur-
face arcn (083 % 100 kny Modem climawe daw
report that annual mean evaporation (3,27 mm/day)
is higher (han  precipitation (2,% mm/day) in the
East Sca (Yanagi, 2002). The higher cvaporation
paugn scems 10 be maintingd in the East Sca dur-
ing both the inwcrglacial Holocene and the LGM,

All these stdics pcliably support that the East
Sca would undergo swonger wind and lower procipi-
tation during the LOM. It is deduced that evapora-
tion would have been higher (han  precipigtion
during, the LOM, Thus, precipitaion suggestod in
previous studics might not be such a critical {acior
o decrense sca surface salinity over the LGM East
Sea,

Rivet unoft

There are two sources of rver waler responsible
for the low paleosalinity at the time of the LGM;
the Chinese frestwaters larpely  from the  Yellow
River (Oba oo al., 1991; Tada, 19999, and, w some
extent, Korcan fluvial waters from the Nakdong and
the Scomjin rivers (Lee and Nam, 2003). It is gen-
ctally accepued that (the frestnvaicrs a5 an impoiant
component of the paleo-Tsushima Waler were car-
rigd itwo (he East Sea only through the Korea Swmit
during the LOM, Howvever, it is not vet known hony
much the palco-Tsushima  Water retaing  freslrwalcr,
funher influcheing, paleosalinity of the surface walcr,

Here, the cffecis of (he palco-Tsushima Watcr on
the palcosalinity are discussed with some assump-
tions The present surface laver in the East Sca is
prezumed o lie between sea surtace and down 1o
10 m singe plankionic foraminiicra mostly  dwiell
within these depth ranges (Haq and Bocrsma, 1978),
The surface layer duting, the LGM is situated from
=130 10 =230 m in present depibs S0, the surfice
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Agditional supply
of freshwater

te.g. the Amur River)

Roughly eslimated
avaparation rate

0.3~6.9 x 1077 m‘?fyr}

'

!

Yolume lransport
via the Koresd Srait | —pe

(0.5~2.9 x 1072 miyn

l.ow paleosalinity in surface
layer (79.7 x 1072 m3) of L feiosure of the straits
the East Sea

No outflow
due to

{Tsugaru, 30va,
Tatar strailg)

Fig. 4 A schemuic diageam illusiates the surbos water budgt of the Eas Sen dunng the DOM. The surfice palecsafiniy
soerng e v been influenced by Deshwaier ameunt within the peleo-Toushima Winer and woossive gvaporwion, H the paloge

ey i ensinely nonssaling, & could only decrense las than 1% of the sea sorfice wabiniy, Thug this indiames additionl froshe
warer supply ko deonese the wa surfioe saliniey, pesunably by the Amur River dischange and sdjaoent fuviad systems,

water volume s assessod aboul 7975107 o at
thal tme I the 538 was gboul 20%. during the
LOM {Tada, 1909, the sufhoe waker wedd Ix
composod of water (781460« - m3) and sall (139
< 107 m™, Simply, the freshwaier amounis (78,16 %
10 av)y in the Basi Sea swfaee layer is much
higher fhan the volume imnsport €0.5-21 % 107
v af the paloo-Koren Saait (Fig 6 Bven though
the paleo-Toushima Wiater iz assumed 0 have been
chifre fresheaaior Juring the LOM, H would annu-
ally reduce only gbod 1% of salinily within the
0 m-thick surface Taver of the Fasd Sea Scom-
wmgly, the comparison bobwoen the volume {ransport
and suefioe waicr volume itplics thal the former
could change surfier wakr properiics within geobog-
ically short form, affecling sea surface salinity

AL s poind, w0 aspecis should be considerod.
Primarily, the paleo-Teusima Water & oot [00%
fioshwaen, The offtet of the volurme iranspart on
the fow 555 cesentiglly depends on how mueh e
paloo-Taushimg  Water contain freshwaler during the
glacial lowsiands of sea level. Sceondly ihe higher
evaporation  miglt play s pobeniisl role n the
nenegse of he SSS during the LGM. Loe and Nam
(2004) denoie fhat even though dhe paloo-Tsushima
Water 15 the onfy foshwalon is amounis mighi nol
bo siiliciend to ceplain ibe low S85 on the basie of
review on dhe reltonship beiveen the saliniy and

3% {Broccken, 1989 Therefore, the palon-Tsush-
ima Waier inflox only fhrough the Korea Stall inio
the East Seu i nol farge onough do verily the low
pakosalinily event, This furiber suggests additonal
floslmwgter pul i she Fast Scg duriag ihe DOM
(Fig. 9.

Kim ¢f al, 2003 simulpics that frestavaier dis-
charge by the Amur Biver incneased by aboui $0%
durlng the LOM, while the Yangize River dis
charge doercased by 23% during it fime pericd
This implics that the Amur River could be an addi-
donal fBoshwaker souree v e pothern Easl Sea
during the LOM. Probubly the southwand invasion
of the Amur River disehurge might be fieed with
s o opverage 0 the novbern Bast Sca during the
LOM, The maximal exparsion of seg iee seems o
have boon delimied 10 the norhem Fast Sea dus
me the LOM, presumably m the southem  Hoke
kaido (Ono, 1984 Ikebars o al, 2005) Pven
though wa ice coverage cxpunded fo the northern
part of the soa, fhoshwator would flow inlo the sea
boncath coasial soa we For Uus rosson, sea g
expansion could not detain scutlward lotrusion of
the Amur River during ihe LGM. Thie pupcy, ihere-
fore, sirongh @ugpests that the Amur River couid
b oan imporiant source for foshwaiors, bl Hs oo
tribuiion o the low 855 bas not beon clarifiod vt
Addifionally, fvdwaier input from ihe cast coast of
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Kotca and from the Japan nocds w be further stud-
iod 0 understand the low paleosalinity of the East
Sca sinee the nver runofl not passing thnough the
paleo-Korca  Steait las been ignoted, ¢specially in
the ficld of climatic modeling,

Concluding Remarks

The LOM palcoccanographic changes of the soimni-
enclosed East Sca are bnsically dependent on the
sill depths in regponsc w0 the globally lowered sea
level, The Kobea Strait was shoaled, but still existed
as 2 paow channgl, allowing o rather  limigd
influx of the paleo-Tsushima Water (the mixturee of
the paleo-Tsushima Current and freshoawcrs) o the
se during the LGM,

The volume ransport (0,5--2,1 10° m";',\_-'r] al the
palco-Korca Stmit may, (0 a cenain exient, afleet
the lowering of sca surlace salinity. Howewver, s
effept on the low 555 @5 subject w0 fhesinvaler
amounts within the paleo-Tsushima Wagr and exces-
sive surface cvaporation. The paleo-Tsushima Watcr
influx might not be large chough o significantly
dilue surlbee walt during the Llowest sea level of
the LGM. Subsequently, addidonal river munodl (c.p.
the Amur Rivery is suggesied 10 justity the low
paleosalinity ¢vent during the LGM,

This study also lenves funher detailed  investiga-
tions, It has nol been clearty determingd that the
timings of the lowest sea level and the low 555 are
concurrent during the LGM. These paleo-cvents in
the MIS 2 can be compared with those in MIS 6
when =¢a level was low, 100, High-resolution cli-
matic simulation for the East Sea desetves 0 be
conducted for beuer understanding of the regional
LGM  conditions, tunber comclating w0 peological
proxics exteaetad from sediment sequences,
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