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Seasonal Variations in Transparency of Deep Lakes
— Lake Mashu and Lake Shikotsu—

By Kiyoi lISAKU
Seien Municipal High School of Sapporo, Hokkaido
( Received September 1, 1986)

Observations have been made of monthly transparency and vertical profiles of water temperature
of two deep caldera lakes in Hokkaido, Lake Mashu which is known to have recorded a transparency
of 41.6 m in August, 1931, then the highest value among lakes in the world, though the transparency
has followed a decreasing trend in the recent years, and Lake Shikotsu whose fairly high transparency
has been maintained. The results of the observations are summarized as follows :

(1) The transparency attains the maximum in winter (January) and the minimum in rainy autumn
(September or October) , with its seasonal variations ranging 15 m.

(2) Such a tendency has been confirmed that a negative correlation exists between transparency
and density of suspended matter due to precipitation, or snowmelt, or both. Meantime, coefficients
of correlation between transparency and forerunning precipitation have a remarkable tendency when
its interval is seven and ten days respectively in Lake Mashu and Lake Shikotsu.

(3) Another factor contributing to a decrease in transparency is an increase in the density of
plankton resulting from an increase in supply of nutritius salinity. One of the secondary factors, in
this connection, is an increase in thermal diffusivity that makes the density of suspended matter small
in the epilimnion. :

(4) It is probable that topographical and hydrological characteristics constitute part of factors
bringing about seasonal variations in transparency.
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Fig.1. Location of observation points (A) and the meteorological stations (B).
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Table 2 Coefficients of correlation between fore-running precipitation
and transparency. -Lake Mashu-
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15 —0.38
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Fig.2. Seasonal changes of transparency (—e—) and precipitation (---0---) in Lake Mashu.
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Fig.5. Seasonal changes of transparency (—e
—) and planktons in Lake Mashu.
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Fig. 6. The vertical distribution of water temperature in Lake Mashu.

Fig. 6 iz, BEEAMIC BT 3 KBEEMDA VTV y P ERLZ, EB T TIIIT 4CIch 220688IL, &
#h 12 AT, B ATH2 S 6 A LAICHR L. EHOLBERIE»EICL > TRLDI, #HXk
NEE L KENREZ/:0EEZ S, 1975F 9 A 14 BOKIBHESHIZETEMICL 2BEL LNT, KB
BIgi 35 mic B L 2. 1975 Eoskid, 2 A kEa» 5 4 A EME T, 1976 EnfEkiz 2 A Ta» 5 3
AERE CeMEZE - . K RD - 72 1975 £0K T kiR, HFIRBHIHAETH -7, K
Ei3FAEMAE T, 197542 A 10 BIcEB % kA 3 cm, 3 B 28 Hic BB % kA 45.3¢cm, 4 B 29 Hiz
AR L7z,

BWMRICRAL 2 S 20BEWE, B, R BRI L DBE, mET 5. EEHicE, KEFE
DIFA R L, SREHEDOIEEIIED TH WY, BEED/NE EERIICIISHEHROLED v,
BHENINL, KE» SEBERES COXERORBHEEC L 255, ZOBICBITHHNE
PERENDEGEBNICHEL TWD EEZ LN, HOBEZRIEEL L Codni@mes, #1 4
AR CHE L 72 KBS E S b T RBEbIc B0 FE TRz,
BIERE K 2R TEBRE NS,

—=pcK — (1

Q EBNRE 2 It BT 2 BUEMEZEET 288, o KOBE, ¢ kok#, Ths, &8, pc=1
ELTRIEL 72,
IFHREHENT DD RT (REAE) 13,

RT=), 2,9 | @
TEHLEIND,

IIZT, Ao WIRERE A KBRzICBUAKEETHL, @R LN, RT2HBEE(1925) 0 5 T4
N 1RERD L3KeH:, ERERMRIZS m & Lk EBHENEGZEEFNEI 10m» 5 40m THhbd I Ed b,
Z0 2 BEOBILERE 2 R Tz,

(crmfsec)

S TS TOTNT DI TFTMIATMTI T T TATSTOTNT DI T FIMIATMIZ T 7 T A
197 1975 1976

Fig.7. Seasonal changes of transparency (—e—) and thermal diffusivity (---0---) in Lake Mashu.
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Table 3 Coefficients of correlation between fore-running precipitation
and transparency. -Lake Shikotsu~
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precipitation (day) Coefficients of correlations
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Fig.8. Seasonal changes of transparency (—e—) and precipitation
(---0---) in Lake Shikotsu. 2
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Fig.11. Seasonal changes of transparency (—®—) and planktons in Lake Shikotsu.
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