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　　　　　　　　　　　　　　　　!MTRODUCTION

　Cambodia situates in Southeast ASia between　１２ degrees and　16 ･in north !atitude、 ａｎφ

lies in the tropical zone of savanna. !t 90叩びapporoxi“lately!80･090 k�･゛d its 81°ｅi゙s

about two times ゛ｓwide ?1s Hokkaido 9f Japan･

　ｋ the ｃｅ叫er of this ｃｏ゛｢itrylies the C沁舛Ｌ姉9 91!ed Tonle Sap･ and in the northeastern

part flows the Meko叩Riverドrhis riyeにises from the Tibetan PlateauｅＬ 　about 5' 000 m.

・11d passes through China･ Th必1叫Laos･ ＣＩ岫9鰍フ叫Viet Ｎａｍ、and pours into the

South China Sea. The total length of the river iいb卯り迎りｍ･ and in this country

coverリb(?ｕり90ﾄｍ．

　(沁!of the Great Lake the Tonle S叩River

runs, and joins the main stream of the
.ヽ.;　　　　●　　　　　●　　●
Mekong River, and from there the Tonle

‘｀≒jiJゝ･f.・　tl　ニ●4　J　･●･〃･･I- ･
即題ac River flows･ T恥天叫ｎｇ χ)叫削1

called“Quqtre Bms'ぺnd th^ capital Phnom

Penh deyelQpeりhere (.Fig. 1 and 2).

　T恥附怖りkリリド咽¥diヽ･ided into

two parts ; '石叩叫≒どしnorthwestern ｐ鯛

如がね爾μjc"-, southeastern part (Tan Kim

Hupn, 1963),.　But ir! this case　the writers

divided into three parts for the convenience

of description ；　'''Grand Lac",“几心Lac"

and “ｎｅｃｋｐａｒt’of the former two. Its shape

is like ａ gourd with long axis about 150 km

課０恥卜坪巴頻ｍ印池９り2 km in the

dr^ Sgaspnリ哨1り腎中壁リ9脊叫リリ胎

of Lake Binva, the lar§怖叩いい叩９バn

the. ■i^et:season, v舛眸9m同叩行啓1 "Quatte.

御吋）回虫即㈲り励恥瞰§リRぶ□吋

肺叩い肉刺併怖臨池9贈沁呻闇市師

it, and thり照琵脱購緋L鯛㈲宍ｍ

嘸劈卵９）芭額面9い剛9い腕嘸Ｐ祠脹

恥づトぼ衿1り3f Garpbpdia

　　　　　　　　　　　　a●4･●●･l　　f●　■・　・　　●■･〃　－　　　・　　-･　　　　　　　　　　　●　＼ Ｄｅｐａｒｔｍｅｎｔ ｏｆ Ｇｅｏｌｏｇｙ、 Ｅａｃｉｉｌりｏｆ- Ｓｃｉｅｎｃｅ ａｎｄ　Ｌ､i･tｅｒａtｕｒｅ、Ｋ。ｃｈｉ ＪＪｎｉｖ。ｓ4り、みiP-AM.

　** Ugja Marine Biological Stati^on,励心び肩ｗ心り･･輿即侭

*** Institiタヅ匁今喇雨夕･CAMBC:")ＤIＡ
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FiR. 2　Locality and observational station

　of The Mekong Water System

Photo l. view of the Great Lake

　　　　　　(ＰｅtitＬａｃ)

　　As for the】imnological study

　in　the Great Lake、few　study

has been made except Carbonnel

et Guiscafr6 (1965)、and Shira-

ishi(1963、69). For this purpose

the writers surveyed from the

views of limnology、planktono-

logy、ichthyology、palynology

and sedimentology｡

　In this paper the writers report

only 、on　the limnological data.

The other papers concerned with

the other data will be published

in future by the other workers｡

　The writers　are much grate･

ful　for　the Cambodia Govern-

ment、especially　Ministry of

Agriculture、Fisheries　Bureau･

and　Mr. Poc　Tnieu、Ambas-

sador　to　Japan. They　also

express their thanks to the Japan

Government、Ministry of Edｕ･

cation、of Foreign Affairs、 and

of　Agriculture　and　Forestry.

They are indebted to the Autho-

rities of Kochi　University、the

Economic Circles of the　Kochi

Prefecture、and　the　members

of the Society for Investigation

of the Mekong Water System

of Kochi University.

Photo 2. View of the Mekong River

　　　　　　near Kompong Cham
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　　　　　　　　　　　　　　　　　　　　　　　　METHOD

　The　writers　investigated　from ２７　December、1969　till　20　January、1970、using　ａ

Cambodian Government's ship. They　took ａ zigzag　course on the Great Lake、 and some

transits across the rivers of the Mekong、 the Tonle Sap and the Tonle Bassac、 and ａ small

lake (the Beng Ansorng Lake) which is separated from the Mekong River in the dry

season but is connected with it in the wet season near Kompong Cham. They surveyed air

temperatureヽwater temperature of surface and ｂｏttｏｍ、transparency、water depth、 hydrogen-

ion value ｐＨ、oxidation-reduction potential (redox potential) Eh and electric conductivity

(conductance)、and took the samples for study on plankton and bottom sediments. In these

observational　items、in　the Great Lake　and the　Beng Ansorng Lake、they surveyed air

temperature、 water depth、 transparency、plankton and cores of bottom sediments、 and water

temperature、 pH、 Eh and conductivity of surface and bottom at main stations、 with the ship

stopped、At the rest of　the stations、they measured air temperature、 water･temperature、

pH、Eh、and　conductivity　of　surface　water with the　ship run.　０ｎ the. rivers of the

Mekong、the Tonle Sap and the Tonle Bassac、 they took ａ transit across the rivers、 and

surveyed mainly three points ； right-、middle- and left side of each transit. They surveyed

all the observational items mentioned before (Table l and 2）.

　PH was measured by ａ pH meter and ａ colorimeter、and conductivity by ａ conductivity

meter、and redoχ potential bｙ･ａ redoxtneter、and temperature by some thermometers.

Transparency was measured by a Secchi disk. Water depth was measured by ａ pole and ａ

cord with a scale.

　The writers covered effectively the most area of　the Great Lake、but on account of the

strong wind and high waves、they could not　survey near the southwestern part of the

　“ＧｒａｎｄＬａｃ”　IFig.3A)｡

　　　　　　　　　　　　　　　　　　RESULTS AND DISCUSSION

　A) Water Depth

　In the Great Lake、the iso-depth lines、 or the bathymetric lines could be roughly drawn

Fig. 3　A) Observational station of the Great Lake

　　　　　B) Distribution of water depth in the Great Lake
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(Fig. 3 B). According to this figure、the deepest point was near the center ｏ£“Ｇｒａｎｄ

臨をafid showed
ｎ

ｍ. TRe other ar臨臨H little shallow. In tlife"Peiii Lai" it was

乱乱t 4.2 in, and near the ‰臨釦ぷ it was about 4:2 m in the心雨. TKere砧い琵出

difference in m whole lake.　　　　　　　　　　　　　　　、
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Fig. 4　Variation of temperature at each

　station in the Great Lake

　　一一ＩAii- temperature　-Sｕ臨ce

　　temperature　……Bottom temperature

　Accdrdirig to Tail Kim Huon (1963), wafer

depth　bec'orii臨前erage　0.8 iii t(j　2 m　ill

minimu・　in　the dry season　arid　B‘ｅ･comes

average 12 m to 14m in maximum in the *et

season. As desとribed before, the area 6f tH'e

Great Lake　b＆ｏ由e6 thrice一由i'dein　the　櫛己t

season. Dire出面d11 Service des Pg'cheバ19'69)

§扁Wed that the altitude of the level of the

Great Lkke 資ai 12 rriin the dry season, anH

bざ＆�a 20 m in tHe wet season.

　Water d如画謎 the Mekor選良iver ii拙

技oitipoh・ Ciiam wds '6 m l･11the center wh'eri

4°　　　d･. ls'･.゛･they surveyed:

Table l　The water qｕａ】ityof the Mekong Water System

　　WaterTemperature
　　　　°C

pH
Reddx

Potential
　　　mV

Conductivity

　μけc出

Transparency

　　　　　函

Great Lake

Beng Ansorng Lake

Mekong
River

　(Komporigじ貼m)

Mekong River.
　(Phnom Penh)

Tonle SaβRiver

Between Tonie Sap
良.

　& Melibng R.

Tonle Bassac River

25.8～28.8

　　ig- lll27.0～28.3

25.4～26.0

25.8～27.5

　　27.4

27.4～27.9

27.0～27.5

6.8～7.8

7.4-7. '6

7.8―8.0

6.8～7.7

　6.7

6.8～1.1

6j⌒こ6.9

十70～十215

j j･k　・十90～十110

十70～十110

十50～十7b

荊o～十130

十80～十90

十40～十70

42～105

97～100

170～230

80～194

90～100

90～195

88～100

33～88

66～70

98～100

50～73

54～55

　－

55～゛60

　B) Transparency

　Transparency varied between ３３cm and ８８ｃｍ、and theバmost data showed near 40 cm in

the Great Lake、 while water depth showed three to four meters on account of the dry

season (Tableトand 2). The Mekong River and the TJ�e Sap River showed 50 cm ― 73

　■　●　｀　あ･}r゛{゛h.f¨　゛cm m transparency･

　At the “Ｑａ心Γe Bras"、φheｒｅ the 、､>aterof The Mekong River 屁d the Tbnle Sap River

flow together、 the phenomena of mixing could be seen. There the rivers of the Tonle Sap

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　｀1and the Tonle Bassac were turbid and showed yellowish brown color、 while the Mekong

River was clear.
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-

i匁5 iDist向山ri of water tempera ti。reof s山辺(A) and potential

6f hyHirogeh ion (B) in tKe Great tkke

１

２ ７ ･ １

話

　・　i　・r’f｀11やl.･･1’し･　Ｃ）Ｔｅｍｐｅｒａtｕｒｅ

　Wk'teりfempferature of surface was 28.8・とin maxiihuh an3 25°(: in niihimuri diiri他面

days of measuring in the Great Lake、 showing Fig. 4 and 5A. 吉山r teiiiiiferatuirfe'd□臨

雨k陥忿 ki路臨s between 25.4・と^tid 27.5°fc (jTaBie i a'n'd2J a混乱硲d a little

路面面But thisふ吋ば臨心sdii^i variation of rriea錨eriieiit ti血6.他心臨ｒｒ優泌晶a

a small iは衣臨13尚Åriddriig Lake､バhd臨臨etweferi 2かとaha 28°'C.仙磁岫k帰心

apporoximately with the data of SHirai山田69l As ib八臨Great Lake; t同心i1ﾀﾞvariltion

of temperature was rather remarkable like air ti､mperature oh th色色urf'ace water. THe l妙ｅr

of tKree metとき was‘near 26°Ｃ、訟d shりwed no variation in the whole lake.

　As for air temperature、 the writers measured maximum 34. 0°Ｃand minimum 23. 0°C during

the period of surveying.

　According 6 Shiraishi (1963)、water temperature is higher in the dry season than that

in the ｗぶ八easdn. In出e wet sfeason、temperature at晶乱i the end of AiigUst was recorded

30°C in paddy fields、arid stagnant waters 28～加゜C (surface water)、臨d i6⌒こ･28°Ｃ(bottom

water) in the Great Lake: takak必i (1965) pointed out　that the　temperature　ｊ　the

　　　　　　　　　　　　　　●●1●　　　　丁　　　　　　　●　　　　　　　　　　　　’surface water of the Mekong River showed the lowest one ２７°Cin January、 and rose up

slightly to about 28°Ｃ、and become 28°Ｃ t0 29°Ｃ at the beginning of the dry season.

Shiraishi (1963) mentioned that there was some difference between surface and bottom of

water temperature ；　The former ^as　33°Ｃ　and tlie latter　ji°C at many places. He also

measured tHe temrerature 01 air ａ砲砲ter within 24 hours from Febiruary iij to 11、1965

0n the Great Lake、 臨d bbserveci a dail夕fluctuation ･of ７°Ｃin air and n'o apprfecikbieﾋhange

in water.

　D) Hydrogen-ion Value、pH

　The water of the Tonle Ｓ政p River showed weak acidity、6.7 showing on Table 1. The

Great Lake showed mild aiMliriity (7:0～7.1) oil tBe加hole area, eχcept the area　where
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Fig. 6　Variation of pH at each station

　in the Great Lake

Surface　……３ｍ

small　tributaries　flew　in, showed　weak

acidity. But the place where blue green algae

grew up　abnormally (this phenomenon is

called water bloom) showed high value of

7.7～7.8. This was an interesting phenome-

non, and covered more than　some　square

kilometers in the ”　ｎｅｃｋｐａｒt”，　The writers

thought this phenomenon might have a close

relationship with　the migration　of many

fishes｡

　On the contrary. the water of the Mekong

River showed　alkalinity (7.0～7.8),　as

showing on Table ｌ.　This agrees well with the（!ata of Takakura (1965). Tributary of the

Mekong River showed acidity (6.3)、while a small lake Cthe Beng Ansorng Lake) near

Compong　Cham showed alkalinity (7.4～7.8). According to Takakura、whose date are

available on the chemical　properties of　the Cambodian　inland waters、the　water of the

Mekong River and the Tonle Sap indicated weak acidity (6. 0～7.0) during the first two

months of the dry season、October and November. He considered this might be due to the

geological conditions of the country where Quaternary basalt developed extensively in the

mountainous and hilly area｡

　The water of the Mekong River generally presents weak alkalinity at the end of the

dry season when the water level is low. Shiraishi､(1963). supposed that this　phenomenon

might be explained by the active assimilation of　phytoplanktons which was accelerated by

the falling water level around the end of the dry season｡

　E) Electoric Conductivity (Conductance)

　The value of conductivity in the Great Lake showed 4=2～405μこﾀ/ｃｍ、and 80～100μび/cm

0　５　１０　１５　20 KM

〃

Fig. 7　Distribution of electricconductivity (A),

　and redox potentialsEh (B) in the Great Lake
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at the most　parts. Those values　showed a　little variation in some areas of the Great

Lake, and this agreed rather well with the variation of　pH. At the ‰ｅｃｋ　ｐａｒｆthevalue

was 100 μび/cm and higher than that of the

other areas.“ＧΓ■and L乱”showed 50～70

μび/cm and the value was the lowest in the

whole lake. “Petite Lac" showed closely L90

μこy/ｃｍ，ａｎｄlower than that o1 “ ＧｒａｎｄＬａｃへ

　The water in　the Mekong River showed

the comparatively higher value than that of

the Great Lake ； at Compong Cham １７０～230

μＯ/ｃｍ and　Phnom　Penh ８０～194μこﾀ/cm.

When the Mekong River is compared　with

the Tonle Sap River, there exists ａ remar-

kable difference;･　that is nearly 100μび/cm
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Fig. 8　Variation of conductivity at each

　station in the Great Lake

　　　 Surface　……3ｍ

between the two. The value of the writers' data was lower than that of Shiraishi's C1969)

of June in all the､areas.

　F) Redox Potential (Oxidation･Reduction Potential)、Eh　　　‘

　Redox potential、Eh has not yet been studied before the writers did. This value means

whether its environment is in oxidized con-

dition or reduced one.

　As　the　text･figure　７ Ｂ、 there　is　the

highest、area near　in the “､7gん戸４ｒ乙　and

the variation showed 110 mV. The value of

“Ｇｒ・tｄ　Ｌａｃ”showed higher （100～110 mｖ）

than that 嵯“Ｐｅtit Ｌａｃ”（80～110 mｖ）.

　As　ａ　general、the　value of　the　bottom

layer was　lower than that　of　the　surface、

and did not show so much variance (Fig. 9).

　The Mekong　River showed 50～110 mV

and the variation ゛ａs much. The Tonle Sap
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Fig. 9　Variation of redox potentialsat

　each stationin the Great Lake

　　 Surface　……3ｍ

River showed 70～130 mｖ、and the Tonle Bassac River did 40～70 mV.

　　　　　　　　　　　　　　　　　　　　　　　　SUMMARY

　The writers surveyed on the Great Lake、the Mekong River and so on in Cambodia

from ２７　December、1969　till　20　January、1970. The　date　obtained　is　summarized　as

follows:

　1）Ｔｈｅ deepest　areas in the Great Lake was 4.5 m、 and there was little difference in

all the parts of the lake. The deepest position in the Mekong River was 6 m.

　2) Transparency showed 33～88 cm in the Great Lake、 and in the Mekog River 50～100

cm.　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　’

　3）Ｔｈｅ water temperature of surface was 25.8～28.8°Ｃ in the Great Lake.
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　There was not so much variance between surface and bottom. The water temperature of

　　　｡r　1･ . tl.’．･；．ｓ３丿　－･，　.　J ?,i･　iJ･　ゝ●,’Ji　・ ,’ r●sj゛ 4,り｀.り･j･ ･tＪ　*．｀･f　　g4,ふ　　”中’i　i ’i’.j.●4･，　s.4

the Mekong River was between 25.4 and 27.5°Ｃ.　　.　＼

･‥.･ぷ？ゝ.jQ.　．‥’パ　ゝ9　. r ･ . i　fj，‘･j｀　・　J　’ Ｓ･,･　　”　・

　4) In the Great Lake pH value showed 7. Qだﾀ’･4 on the wh叱area except thり‘卵峰

即♂･which showed 7. 7～7. 8 and therやwater bloom wa球9n･The Mek叫ｇＲ雨!･ホ）Ｗ頑

7.0～7.8. Tributaries of the Mekong River ｓhoｗed△6.8√

　5）Ｃｏ和ctivity showed 42～105岬/ｃがｎ the preat Lake四則Ｕ卜胴μ阪ｃｍ吋the匹）st

par‘ts. The Mekong R沁el° showed higheにalue th叩t徊りf小ｅ Great Lake ； 17-0,⌒ご230 [xD/.cm

at Kompong Cham (midstream of the Mekong Riyerハn4 80,-19,4μ£?/cin in P!mom Penh.

　6) Redox potential showed　70～215 mV in‘the Oie&t Lake, and 5Q～110 m＼ in the

Mekong River,
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Table 2－２　kimnological data of the Mekong Water Svstern

-

Station Locality Date Time
Depth

　m
sSか AirTemp,

Water
7?‘ pH
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μU/Cﾛ
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21 t0 22
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22 t0 24

23 t0 24
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24 t0 25
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Bcng Ansorng
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12:23
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4.0
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一
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一
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　　－
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　　28.0
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　　－
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　　－
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　　26.5
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　　33.0
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　　27.1

　　26.8

　　27.9
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　　27.4

　､28.3

　　27.0

　27.3

　26.8

　27.2

　27.5

　28.3

　30.0

　28.5

　26.7

　28.5
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　27.5
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　26.3
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　26.5

　26.3

　25. 3

　26.3

　26.8

　25.5

　26.5

　26.2

　28.3

　28.3

　28.0
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　27.3
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　25.5

　25.7

　25. 6

　25.6

　25. S

　25.4

　25.8

　26.2

　26.4

.26.4

. 26.5･

　27.3

　27.5

　27.0

　27.0

　27.3

　27.3

　27.3

　27.3
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　26.5

　27.5

　27.8

6.8

6.6

7.2

7･.4

7.4

7.4

6.9

6:6

7.3

7.4

7.4

7.2

7.4

6.4

6.4

6.9

6.9

6.8

7.0

7.0

6.5

6.6

6.4

6.7

6.6

7.6

7.5

7.6

7.3

7.4

7.3

6.6

7.9

7.9

8.0

7.8

7.9

7.9

7､8

7.9

7.8

7.7

7.8

7.8

7.8

6.9

6.8

7.3

7.2

6.7

6.7

6.7

6.8

7.0

7.7

6.8

6.9

十150
+ 120

十110

十105
+ 130

十90

十110

十90

十110

＋130
+ 110

+ 105

十110

十105

十70

十110

＋90

十110

十13C
－

+ 130

十110
+ 110

+ 150

＋85

＋90

十110

十90

＋90

十90

＋70

十130

＋90

十90

十90

十90

＋70

＋70

＋70

十no

＋70

＋50

十45

＋50

十70

＋90

＋60

＋50

＋50

＋70

＋70
+ 130

十130

＋90

十80

十70

十40

43

42

78

85

78

100

97

100

103

100

100

100

105

70

45

90

94

76

一

一

52

95

54

83

88

100

100

100

100

97

100

96

190

230

193

193

185

187

180

170

180

194

194

195

210

100

　85

145

120

100

　90

　85

　90

100

195

100

88

55

一

一

－

40

70

一

一

43

－

65

－

50

60

50　’

70

－

68

70

66 ・

65
一

一

－

－

一

一

98

100
－

90

60

50

60

73

55

54

40

56

55

80
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