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   ABSTRACT: EnviroRmental history in Lake YamaRaka was iiivestigated based on diatom

   assemb}ages obtained flrorR the l7.5m leRgth boreho}e core in the lake center. Lake Yamanaka

    (surface area 6.89km2; maxirrium depth 14.3m; mean depth 9.4ry}; altit"de above sea level 978

    m) is one of the FLlji Five Lakes and located at the northern foot of Mt. Feji. Although this

    lake had been considered fbrmed by the lava flow from Mt. FLlji abo"t 1850 years ago, results

    of this research suggested that the formation age more o}d stage oR account of the presence of

   planktonic diatoms mentioRed below.

     The borehole core saiiy}ple lrias mainly consists of unconsolidated silts and scoria fa11 deposits

    associated with sandstone layers. According tQ the composi£ion ef diatorns contained in silts, tke

    geohistory ofthis lake was divided into 4 periods; i.e.,

      1) The 1'st swamp or river peried(1l.4-9.2m borehole core in depth):Epiphytic or benthic

       diatoms stich as Flcrgiralia spp. or ,Eipithemia sp. were dominant in these samples.

     2) The 1'st lake period(9.2 - 6.0m borehole core in depth):Planktonic diatoms such as

       Aulacoseira sp. or Cyclotella sp. were dominant iii these samples.

     3) The 2'nd swamp or very shallow lake period (6.0-2.5m borehole core in depth): Epiphytic

       or beRthic diatoms became domlnant again.

     4) The 2'nd lake period(2.5m - surface boyehole core): Planktonic diatoms were dominant

       again.
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lntroductien

  Lake Yamanaka(35" 25'N, l38e 52'E at the ceitter of the lake; surface area 6.5krn2, 982m above sea

level) is oge of the Fvji Five Lakes }ocated atthe northern fbot of Mt. FLiji. Lake Yamanaka is largest

among these five lakes, also the third highest lake iR Japan. These lakes were fbrmed as a resu}t ofbarrage

formation by volcanic debris and solidified magma spewed out of Mt. Fuji. Lake Yamanaka is thought
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to be fbrmed by dumping up the fbrmer river with 'Ihkamarubi lava fiow (in 864-900 AD). Kosugt et al.

(l992) reported that drastic eRvironmeRtal chaRges aro"nd this area happened to fbrm Lake Yamanaka

about }850 years ago depending on the diatom assemblages obtaiRed from lake sedimeRts.

  On the other haRd, the existence of an earlier and larger lake named Ko- Oshinoko is suggested by

the observation of fbssil diatom assernblages around Lake Yamanaka[Akutsu, J. and Ftijiyama, I. (1982),

Fuljiyama, I. (1982)]. From this point ofview, the environmental ckanges in Lake Yamanaka are not clari-

fied enough.

  The present study intends to clarify the fbrming histories of Lake Yamanaka depending oR the diatom

assemblages obtained from the longer borehole core.

MateriaE$ and Metheds

  In l998, coring was undertaken at tke center of Lake Yamanaka (Fig. 1). The total penetration was

l7.5m }ong. After slicing the core into lcm thick sections, samp}es to observe diatoms were chosen

from these secsions at IOcm interval principally. Diatom vaives were separated from sediment ma£rix by

treatiiig with strong sulfuric acid and potassium dichroniiate, then slides are prepared using quantitative

methods. Diatoms are mounted using a syRthet3c resin of high reflractive iRdex (Mount Media by Wako

Ptire Cherr}ical Indust.). About 400 diatom frustules (200 diatoms) were identified egumerated from each

saiRple under }ight microscopy (X 600), kowever ln sainp}es where diatoms were scare or poorly preserved
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m saRdy sedirnents,

fewer va}ves were

cougted Species

identification was

based on K.Kraminer,

H and LaRge-Beitalot

(l986) and Haraguchi,

K. (1998)
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Re$ult$

Stratigraphy and io
lithofacies

  The stratlgraphy 6i,6,Oo ewsiit cfay[ ]sand

and 1ithofacies are Fig-2
                    Yanianaka
shown m Fig 2 (Ko-

shimizu and Uchiyama, 2002) The facies was divided

into tkree par£s, lowei, middle and "ppei horizons, at

11 4 m and 13.5 m depth. The horizoRs upper 11,4 m

were composed mainly of silts with large nttmbers mter-

calations of scoria fa}1 deposrt The horizons from depth

11.4 m to 13.5 m were mamly ofblack silt and clay with

mtercalation of scoriae that may be coirelated to so--

called Kuroboku soils stage. The horizo#s lower l3.5 m

were coRsisted of inainiy with scoriae and lapilli The

fossil plants at 3.3m depth and 1l 4m showed calibrated

i℃ ages of 1,640±60 yrs BP and 6,160±80 yrs BP,

respectlve}y.
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Diagram of fbssil diatom assemblages froni the boreliole core at the center Lake

Diatom assemblages

  Five diatoin units ( I A- V ) were distmguished at

this borehole core (Fig. 2) As a result, there weie twice

remarkable rep}acements of planktonic diatoryis by

epiphytic and benthic ones at 2 5 m and 9 2 m depth

(Fig. 3)

  Unit I (lake bottom "s- 2 5 m in depth) is defined by

tke high percentage of Planktomc diasoms. The mEljor-

ity of the taxa m the assemblages were planktonic forms

such as Aztlacoseira granulata, (]lyclotella radiosa and
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Clyclostephanos dubiors.

  Unit R (2.5m -- 6.0m in depth) is defined by the high percentage of epiphytic and benthic diatoms,

such as Flagiraliapinnnata, in coRtrast to Unit l.

  Unit ra (6.0 m -- 9.2 m in depth) is characterized by the presence ofplanktonic diatoms iit high fre-

guency agaiR. Aztlacoseira granulata, Aulacoseira sttbarctica, Clyclostaphanos chibius and StephanodLscus

sp. are dominant in this unit.

  Unit IV (9.2 m '- l1.4 m in depth) is defined by tke higk percentage of periphitic diatoms such as

EPithemia sorex, Cocconeisplacentura.

  Diatoms are scarcely observed in Uitit V (lower than 1l.4m), corresponding to the drastic chaRge in

lithofacies. Only Nantzschia amphioJ{lys known as a terrestria} diatom was observed in a few frustules.

  As listed in 'fable. 1, 42 taxa among 20 genera diatoms were observed in this borehole core.

Discussion

  New findings about enviroRmental history of Lake Yamanaka were obtained compariRg the changes of

diatom assemblages which is usefu1 method to determine the water Ievei change in freshwater systems.

A major change occurred not only oRce but also twice in sedirfientary environmental at 2.5m and 9.2m in

depth, as a result, the age ofLake Yamanaka is estimated to be older than it in previous reports.

   Kos"gi et al.(1992) and Endo et al.(l992) concluded that Lake Yamanaka was fbrmed about l850 yrs.

Be depending on the change of diatom assemblages just after the deposition of scoria narned YM-e at

about 1.8m in depth. Although befbre
                                       'fable 1 List ofdiatoms fottnd in the borehole core

YM-e scoria fall, epiphytic and benthic

diatorr}s such as Flagiralia spp., Cym-

bella spp. and Gomphonema spp. were

dominant species, Melosira granulata and

Stephanodiscus astrea, one of the typical

planktonic diatoms, were observed domi-

Rantly after YM-e in their study.

  Because of the drastic change in the life

style of diatoms found after the deposition

ofscoria at 2.5m in this study, this deposi-

tion can be considered as corresponding

to YM-e. Indeed, in this respect, close

agreement between tke results observed

iR this study and Kosugi's conclusion in

which Lake Yarnanaka was fbrmed after

this deposition of scoria was obtained, but

results of this research suggested that the

fbrmation age of Lake Yamanaka became

Ml?tosila imcb'ata

Adoi'osita vai'ians

q?ciotella t'adiosa

Anzphora s7zp.

Ociotella sp.

Stephanodiscus sp.

( yclostephanos chibius

(J;ymbella mimita

q,mbella leptocetos

dymbella caespitosa

Cymbella sinuata

q;mbella spp,

Aulacoseira ambigua

Auiacoseira distans

Autaeoseira gramtlata

Aulacoseii"a subatvtica

Gotuphonemaangustutn

Gomphonema spp.

Asterionellafortnosa

lllpithemia sorex

EZ)ithemia ti"iigido u trirgidti

liPithemia sp.

Aehnanthes ianceolata

Achnanihes minuttisima

Achnanthes exigua

Achnanthes spp,

Dipioneis elipica

Diploneis ovalis

Diploneis sTzp･

thcconeisplacentura

Cocconeis placentura u engbvta

Cocconeis spp.

Nbvicuia hasta

Aitivicuiapi{g)ula

IVbviculapseudosittij?)

iVkevictda ieihatditi

?Vbviculascttteltoides

?Vtivicuia spp,

IJMiS

EF'agilim"ia actis

F)'agiUai'ia bi'evish'iata

Nqgillai"ia capcina

F)'agiUat'ia consh'uens

Ei'agillariaciotonensis

fo'agiltariapinnata

1 >'agillat'ia ulna

F)zzgiliaria spp.

Nitzschia simiata

Nitaschia sinuata u tabellari

Mtxschia sp.

Pinnularia .cribba

Pinnttlaria sp.

Rhopalodiagibba

Rhoicosphenia ffbntzschia anzphiomp,s
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more old stage on

account of the presence

of planktenic diatoms in

Unit M (6.0 m "- 9.2 m

depth). On a assumption

that sediinentation rates

was constant between

the horizons at 3.3m in

      14depth (       C ages of l,640

±60 yrs BP) and the

horizons at 1l.4m in de

ofUnit M

Table 2 The units separeted in the core depending on the diatom assemblages

Unit depth (m) Age (BP) Dominant diatoms Ecology

I

K

m

rv

V

e-2.5

2.5 - 6.e

6.0 - 9.2

9.2 - ll.4

11.4-

O-185e?

1850? - 2700?

27oo?-4soe?

4goo? - 61oo

6000-

Aulacoseiragranttlata

Cyclostepahnos dubius

Fragiiariapinnata

F>'agilaria spp.

Aztlacoseiragranttlata

Clyclostepahnos dttbitis

Fi"agilariapinnata

lipithemia spp.

Lake was formed again

River or Swamp

Lake was fomaned at first (enougu

depth to P}anktonie diatoms)

River or Swamp

Land

                  pth (6,160 ± 80 yrs BP) except for interca}ations of scoria, the sedimentation period

        was estimated from 2700 yrs BP to 4800 yrs BP. Although it must be considered that tke diatom

assemblages will be infiuenced not only by the water level but also by other environmental conditions

such as water temperature, nutrients and pH [E. F. Stoermer and J. P. Smol (l999), Wetzel, R. G. (l983) ],

the presence ofplnktonic diatoms suggest that the water systerr} has enough depth. Therefbr the water level

in Lake Yamanaka was suggested to change deep repeatedly (at least twice) as shown in Table 2.

  It is necessary for ensuring the reconstructing lake-level fiuctuations to add the data about fine-graiRed

particle analysis, chemical content and pollen.
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